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Foh:

Cyclone V SoC 5CSEMAS5F31C6 Device

Dual-core ARM Cortex-A9 (HPS)

85K Programmable Logic Elements

BCELARE -

Quad Serial Configuration device — EPCQ256 on FPGA
On-Board USB Blaster II (Normal type B USB connector)
FERE -

64MB (32Mx16) SDRAM on FPGA

1GB (2x256Mx16) DDR3 SDRAM on HPS

Micro SD Card SoCket on HPS

B

1 Port USB 2.0 Host (ULPI interface with USB type A connector)
USB to UART (micro USB type B connector)
10/100/1000 Ethernet

PS/2 mouse/keyboard

IR Emitter/Receiver

HNTEO

B 40-pin I EL (voltage levels: 3.3V)

— 10-pin ADC &AL

—N LTC ##0 (— Serial Peripheral Interface (SPI) Master , — 12C LA — GPIO )
Display :

24-bit VGA DAC

Video Input :

TV Decoder (NTSC/PAL/SECAM) and TV-in connector
FR | HRRLURET

4 R (FPGA x4)

— 10-pin ADC Ik
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11 FAF LEDs (FPGA x10 ; HPS x 1)

2 HPS Reset (HPS_RST_n and HPS_WARM _RST n)
Six 7-segment displays

&RkER

G-Sensor on HPS

RITRIR

http://www.terasic.com.cn/cqai-bin/page/archive.
No=870&PartNo=4

SN - http://www.tudou.com/programs/view/C9uN-gYepTQ/

FIBiEmTE : http://www.eeworld.com.cn/huodong/201411Altera/prize.html

-"'"--__
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1.2 MAIR®RY DE1-SoC
1.2.1 FRNERES

FEX DE1 EIF |, sUEREFANE , BA Ql ZaiE%E 13.1, FrLUTESRA EDS SialLAF LY |
F| Altera FE 71 SoCEDS 14.1 iR A , F PR ENHRRTRXNMNRGREERT 64 NEFR L, —F
BET , MERM xp , ETESHORE , EERFMABENEN  BEEAZSHH Y. RIFFIEEL
TALT (918 |, FIEIEEIC AR SEKERERE , RRNRFGATERREEAT , Le@ERZ GG
64 MR FHIX 4G BFER/) , FTEXE TN 4G IARES. DERT !

TREEAEXKEERR  AEHTERINERARARILAER 32 URFE L , X TFEHTA 13145k
K9 SoCEDS |, XM , IXPNEARREIEEER 32 i1k, BRI LA E 13.1, SoESEAE , &F@
BRERFHEEARS—FARET.

BEIR FIXBEEEAINE quartusll, XPMNREREKRE , KEARSIF SoC , REKHT , RO
ZEIRETNERAE , EATNESREE—H , BEREMRANINE SR IZEREEEERAN., B
EEEALR Altera $2{HAYELF license,

SoCEDS , Altera SoC Embedded Design Suite , iX/N2 DE-5 f9 Altera B#lIiR , #rhAs 3745
64 (IR , 5F 32 (R ERFENETRT. BIF 13.1 gEipaRE 32 (IRFE L.

RERIRHAISAE £ QI AR 13.1 A , SoCEDS FRMIEE 13.1 ivd., IERSIRERSE
MEEIRME EERIN—HT. 1818,

SoCEDS Yt Xhr Bk A B2 , Altera hix 7815 30 KBV 2 2214 , X BIM AT #EIEER http://
ds.arm.com/zh-cn/Altera/SoCEDS LA T #b it T & https://www.Altera.com/download/software/
SoC-eds

(E =t i
http://bbs.eeworld.com.cn/thread-454246-1-1.html
1.2.2 SEimKiT !
Z7F DE1_SoC UIRFENFEMAZIRT , ERIRFELLBEZIER (L) PROHERE

usb blaster ii F93Kzf) , BROIKENSE , ATSIRIRHIZE TEIKAIE | BRIRIR—MRVKITHIESER) O~F
BRI, IRPERARRE

carch alters.com
Mode: |JTAG "J Progress:

g (flor MAX IT and MAX ¥ devices)

Fie Device Chackeum Lierrods Program/ vesify
Configure

FHaR NO hardware , ERRMIS—=F=H DE-SoC[USB-1]( RUEEHIEEMERIK) , BT
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2R programmer [ Auto Detect 234HIAYRE SCSEMAS 2852 SoCVHPS

[[E24:7=

SCSEMASF31

SoCVHS £/ , 5CSEMAS 154 |, FHAaEH 7T HEFRY SCSEMAS 2AEHA%E up , & BRI T E

File Device
<none > SCSEMAS
<none> SOCWPS

Chedesum Usercode Program/  Verify  Blank-  Examine
Configure Check

00000000 <none>

00000000 <none>

{B2 program HIEIR , X Auto Detect —i% program IEH, ETHENNERFREHAKXE

EARE | LAISEHRFIE.
RERHIEIR SD % . BalRS.

U-Boot SPL 2013.01.01 (Nov @4 2013 - 19:51:38)
BOARD : Altera SoCFPGA Cyclone V Board
SDRAM: Initializing MMR registers

SDRAM: Calibrating PHY

SEQ.C: Preparing to start memory calibration
SEQ.C: CALIBRATION PASSED

Altera DWMMC: @

U-Boot 2013.01.01 (Oct 24 2013 - 17:40:22)

CPU : Altera SoCFPGA Platform

1 1 ‘ Altera Cyclone V SoC iREMRIE Z ik



BOARD : Altera SoCFPGA Cyclone V Board

DRAM: 1 GiB

MMC: Altera DWMMC: @
In: serial

Out: serial

Err: serial

Net: mii@

Warning: failed to set MAC address

Hit any key to stop autoboot: 5 4 3 2 1 @
reading u-boot.scr
*x Unable to read file u-boot.scr *x
Optional boot script not found. Continuing to boot normally
reading zImage
3809104 bytes read in 1297 ms (2.8 MiB/s)
reading SoCFPGA.dtb
17119 bytes read in 14 ms (1.2 MiB/s)
FPGAintf
ffdo8028: 00000000
FPGA2sdram
ffc25080: 00000000
axibridge
ffde501c: 00000000
## Flattened Device Tree blob at 00000100
Booting using the fdt blob at 0x00000100
Loading Device Tree to 03ff8000, end @3fff2de ... OK

Starting kernel ...

Booting Linux on physical CPU 0x0@
Initializing cgroup subsys cpuset
Linux version 3.12.0-00307-g507abb4-dirty (root@matthew) (gcc version 4.6.3 (Sourcery

CodeBench Lite 2012.03-57) ) #2 SMP Mon Jan 6 19:54:56 CST 2014

CPU: ARMv7 Processor [413fc@90] revision @ (ARMv7), cr=10c5387d

CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache
Machine: Altera SoCFPGA, model: Altera SoCFPGA Cyclone V

Memory policy: ECC disabled, Data cache writealloc

PERCPU: Embedded 8 pages/cpu @80fd1000 s11328 r8192 d13248 u32768

Built 1 zonelists in Zone order, mobility grouping on. Total pages: 260096
Kernel command line: console=ttyS@,115200 root=/dev/mmcblkOp2 rw rootwait
PID hash table entries: 4096 (order: 2, 16384 bytes)

Dentry cache hash table entries: 131072 (order: 7, 524288 bytes)

Inode-cache hash table entries: 65536 (order: 6, 262144 bytes)

Memory: 1031484K/1048576K available (5637K kernel code, 253K rwdata, 1424K rodata, 343K

init, 256K bss, 17092K reserved)

Virtual kernel memory layout:
vector : Oxffffooee - oxffff1000 ( 4 kB)
fixmap : Oxfff00o00 - Oxfffe@o0d ( 896 kB)
vmalloc : Oxc@800000 - 0xff00000d (1000 MB)
lowmem : 0x80000000 - 0xcQ000000 (1024 MB)

1 2 ‘ Altera Cyclone \VV SoC iREMRIE Z ik



modules : Ox7f000000 - 0x80000000 ( 16 MB)

.text : 0x80008000 - 0x806ed828 (7063 kB)

.init : 0x806e€e000 - 0x80743c40  ( 344 kB)

.data : 0x80744000 - 0x807834f0 ( 254 kB)

.bss : 0x807834f0 - 0x807c355c  ( 257 kB)

SLUB: HWalign=64, Order=0-3, MinObjects=0, CPUs=2, Nodes=1
Hierarchical RCU implementation.
NR_IRQS:16 nr_irgs:16 16
sched_clock: 32 bits at 100MHz, resolution 10ns, wraps every 42949ms
Console: colour dummy device 80x30
Calibrating delay loop... 1594.16 BogoMIPS (1pj=7970816)
pid_max: default: 32768 minimum: 301
Mount-cache hash table entries: 512
CPU: Testing write buffer coherency: ok
ftrace: allocating 17704 entries in 52 pages
CPUQ: thread -1, cpu @, SoCket 0, mpidr 80000000
Setting up static identity map for 0x8051f@18 - 0x8051f070
CPU1: Booted secondary processor
CPUT: thread -1, cpu 1, SoCket @, mpidr 80000001
Brought up 2 CPUs
SMP: Total of 2 processors activated.
CPU: All CPU(s) started in SVC mode.
devtmpfs: initialized
VFP support v@.3: implementor 41 architecture 3 part 30 variant 9 rev 4
NET: Registered protocol family 16
FPGA bridge driver
DMA: preallocated 256 KiB pool for atomic coherent allocations
L3710 cache controller enabled
12x@: 8 ways, CACHE_ID 0x410030c9, AUX_CTRL 0x32460000, Cache size: 512 kB
syscon fffef000.12-cache: regmap [mem Oxfffef@oo-oxfffeffff] registered
syscon ffdo5000.rstmgr: regmap [mem Oxffd@5000-0xffde5fff] registered
syscon ffc25000.sdrctl: regmap [mem Oxffc25000-0xffc25fff] registered
syscon ff800000.13regs: regmap [mem Oxff800000-0xff800fff] registered
syscon ffdo8000.sysmgr: regmap [mem Oxffdo8000-oxffdobfff] registered
hw-breakpoint: found 5 (+1 reserved) breakpoint and 1 watchpoint registers.
hw-breakpoint: maximum watchpoint size is 4 bytes.
Altera_hps2FPGA_bridge FPGAbridge.2: FPGA bridge [hps2FPGA] registered as device

hps2FPGA
Altera_hps2FPGA_bridge FPGAbridge.2: init-val not specified
Altera_hps2FPGA_bridge FPGAbridge.3: FPGA bridge [1shps2FPGA] registered as device

1whps2FPGA
Altera_hps2FPGA_bridge FPGAbridge.3: init-val not specified
Altera_hps2FPGA_bridge FPGAbridge.4: FPGA bridge [FPGA2hps] registered as device

FPGA2hps

Altera_hps2FPGA_bridge FPGAbridge.4: init-val not specified
bio: create slab <bio-0> at @

FPGA Mangager framework driver

SCSI subsystem initialized

usbcore: registered new interface driver usbfs

usbcore: registered new interface driver hub

1 3 ‘ Altera Cyclone V SoC iRERIG 2 ik



usbcore: registered new device driver usb

pps_core: LinuxPPS API ver. 1 registered

pps_core: Software ver. 5.3.6 - Copyright 2005-2007 Rodolfo Giometti <giometti@linux.it>
PTP clock support registered

Switched to clocksource timeri

NET: Registered protocol family 2

TCP established hash table entries: 8192 (order: 4, 65536 bytes)

TCP bind hash table entries: 8192 (order: 4, 65536 bytes)

TCP: Hash tables configured (established 8192 bind 8192)

TCP: reno registered

UDP hash table entries: 512 (order: 2, 16384 bytes)

UDP-Lite hash table entries: 512 (order: 2, 16384 bytes)

NET: Registered protocol family 1

RPC: Registered named UNIX SoCket transport module.

RPC: Registered udp transport module.

RPC: Registered tcp transport module.

RPC: Registered tcp NFSv4.1 backchannel transport module.

hw perfevents: enabled with ARMv7 Cortex-A9 PMU driver, 7 counters available

arm-pmu arm-pmu: PMU:CTI successfully enabled

NFS: Registering the id_resolver key type

Key type id_resolver registered

Key type id_legacy registered

NTFS driver 2.1.30 [Flags: R/WI.

jffs2: version 2.2. (NAND) © 2001-2006 Red Hat, Inc.

msgmni has been set to 2014

io scheduler noop registered (default)

Serial: 8250/16550 driver, 2 ports, IRQ sharing disabled

ffc02000.seriald: ttyS@ at MMIO Oxffc02000 (irq = 194, base_baud = 6250000) is a 16550A
console [ttyS@] enabled

Altera_FPGA_manager ff706000.FPGAmgr: FPGA manager [Altera FPGA Manager] registered as

minor @
brd: module loaded
cadence-qspi ff705000.spi: DMA NOT enabled
cadence-qspi ff705000.spi: master is unqueued, this is deprecated
m25p80 spi2.0: unrecognized JEDEC id ffffff
cadence-qspi ff705000.spi: Cadence QSPI controller driver
dw_spi_mmio fff@1000.spi: master is unqueued, this is deprecated
CAN device driver interface
c_can_platform ffc00000.d_can: invalid resource
c_can_platform ffc@0000.d_can: control memory is not used for raminit
c_can_platform ffc@0000.d_can: c_can_platform device registered (regs=c08e4000, irq=163)
stmmac - user ID: 0x10, Synopsys ID: 0x37
Ring mode enabled
DMA HW capability register supported
Enhanced/Alternate descriptors
Enabled extended descriptors
RX Checksum Offload Engine supported (type 2)
TX Checksum insertion supported
Enable RX Mitigation via HW Watchdog Timer
libphy: stmmac: probed
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eth@: PHY ID 00221611 at 1 IRQ @ (stmmac-0:01) active

usbcore: registered new interface driver usb-storage

mousedev: PS/2 mouse device common for all mice

i2c /dev entries driver

Synopsys Designware Multimedia Card Interface Driver

dwmmc_SoCFPGA ff704000.dwmmc@: Using internal DMA controller.

dwmmc_SoCFPGA ff704000.dwmmc@: Version ID is 240a

dwmmc_SoCFPGA ff704000.dwmmc@: DW MMC controller at irq 171, 32 bit host data width,

1024 deep fifo
mmc_host mmc@: Bus speed (slot @) = 12500000Hz (slot req 400000Hz, actual 390625HZ div

= 16)

dwmmc_SoCFPGA ff704000.dwmmc@: 1 slots initialized

usbcore: registered new interface driver usbhid

usbhid: USB HID core driver

mmc_host mmc@: Bus speed (slot @) = 12500000Hz (slot req 12500000Hz, actual 12500000HZ

div = 0)

mmc@: new high speed SDHC card at address 1234

mmcblk@: mmc@:1234 SA16G 14.6 GiB

mmcblkd: pl1 p2 p3

dwc2 ffb40000.usb: DWC OTG Controller

dwc2 ffb40000.usb: new USB bus registered, assigned bus number 1
dwc2 ffb40000.usb: irq 160, io mem 0x00000000

usb usbl: New USB device found, idVendor=1d6b, idProduct=0002
usb usbl: New USB device strings: Mfr=3, Product=2, SerialNumber=1
usb usbl: Product: DWC OTG Controller

usb usbl: Manufacturer: Linux 3.12.0-00307-g507abb4-dirty dwc2_hsotg
usb usbl: SerialNumber: ffb40000.usb

hub 1-0:1.0: USB hub found

hub 1-0:1.0: 1 port detected

oprofile: using arm/armv7-ca9

TCP: cubic registered

NET: Registered protocol family 10

sit: IPv6 over IPv4 tunneling driver

NET: Registered protocol family 17

NET: Registered protocol family 15

can: controller area network core (rev 20120528 abi 9)

NET: Registered protocol family 29

can: raw protocol (rev 20120528)

can: broadcast manager protocol (rev 20120528 t)

can: netlink gateway (rev 20130117) max_hops=1

8021q: 802.1Q VLAN Support v1.8

Key type dns_resolver registered

ThumbEE CPU extension supported.

Registering SWP/SWPB emulation handler

kjournald starting. Commit interval 5 seconds

EXT3-fs (mmcblk@p2): using internal journal

EXT3-fs (mmcblk@p2): mounted filesystem with ordered data mode
VFS: Mounted root (ext3 filesystem) on device 179:2.

devtmpfs: mounted

Freeing unused kernel memory: 340K (806ee000 - 80743000)
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usb 1-1: new high-speed USB device number 2 using dwc2
INIT: version 2.88 booting

usb 1-1: New USB device found, idVendor=0424, idProduct=2512

usb 1-1: New USB device strings: Mfr=0, Product=0, SerialNumber=0
hub 1-1:1.0: USB hub found

hub 1-1:1.0: 2 ports detected

Starting Bootlog daemon: bootlogd.

Configuring network interfaces... eth@: device MAC address 6a:a9:48:f6:c3:f3
udhcpc (v1.20.2) started

Sending discover...

Sending discover...

Sending discover...

No lease, failing

Starting portmap daemon...

Sat Sep 28 04:38:00 UTC 2013

INIT: Entering runlevel: 5

Starting OpenBSD Secure Shell server: sshd
done.

Starting syslogd/klogd: done

Starting Lighttpd Web Server: lighttpd.
Starting blinking LED server

Stopping Bootlog daemon: bootlogd.

Poky 8.0 (Yocto Project 1.3 Reference Distro) 1.3
ttySe

SoCFPGA login: root

root@SoCFPGA:~# p who i am

am i
BusyBox v1.20.2 (2013-09-27 23:27:54 CDT) multi-call binary.
Usage: who [-a]
root@SoCFPGA:~# poweroffer
Broadcast message from root@SoCFPGA (ttyS@) (Sat Sep 28 04:39:11 2013):
The system is going down for system halt NOW!
INIT:
INIT: Sending processes the TERM signal
root@SoCFPGA: ~#
INIT: Sending processes the KILL signal
Stopping OpenBSD Secure Shell server: sshdstopped /usr/sbin/sshd (pid 148)
.Stopping syslogd/klogd: stopped syslogd (pid 152)
stopped klogd (pid 155)
done
Deconfiguring network interfaces... ifdown: interface eth@ not configured
done.
Stopping Lighttpd Web Server: stopped /usr/sbin/lighttpd (pid 159)
lighttpd.
/etc/rc@.d/K90gsrd_init.sh: line 23: kill: (204) - No such process
Sending all processes the TERM signal...
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Sending all processes the KILL signal...
Unmounting remote filesystems...
Stopping portmap daemon...

Deactivating swap...

Unmounting local filesystems...

reboot: System halted

EihgiEFA LB ZRARER.
BRERS

SoCFPGA login: root
root@SoCFPGA:~# who i am

BusyBox v1.20.2 (2013-09-27 23:27:54 CDT) multi-call binary.

KM :

root@SoCFPGA:~# poweroff

E =t i
http://bbs.eeworld.com.cn/thread-455066-1-1.html
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2.1F SoC k¥—=JL

2.1 Altera SoC {ii~ HPSFPGA

—. BB WHEFD HRERT , BOAREEHAET T, BARXXA SoC REISHZ ARM
M FPGA XF AMBA4.0 I—ETB. . « FFREFRBESRINAT , BEIRES ARM T FPGA | i£
15=F AMBA, {EA—1MEXAHIE FPGA BHARFRRINEKIGHALE RMEE,

—. CycloneV SE &1

Cyclone Series Introduction

Cydone Cydonell Cydone il Cyclone IV CycloneV
FPGA FPGA FPGA FPGA FPGA
Year introduced 2002 2004 2007 2009 2011

Process technology 130 nm 90 nm 65 nm 60nm 28nm

Recommended for new

i No Yas Yes Yas Yes
designs

3-3 : Cyclone &Y

Cyclone V #& CyclonelV F92Ft

Cyclone V Total Power Reduction

o]
M Transceiver
I Dynamic
M static

Normalized Total Power

Cyclone IV Cyclone V

3-4 : CyclonelV 1 V B9X 2!

Cyclone V FHISFRIFIE LS SMAIRFTZ,
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Cyclone V Variants

m Lowest cost 2nd power 3.125G transceivars 6. 144G transcaivers

Optimized for lowest system
cost and power for a wide
spectrum of general logic and

DSP applications

FPGA E Variant
Integrated ARM
Cortex™-AQ
MPCora™
Processor
System

SE Wariant

Notes:

Optimized for lowest cost
and power for 614 Mbps to
3.125 Gbps transceiver

FPGA industry’s lowest
cost and power for 6.144
Gbps transcaiver

applications applications!!
GX Variant GT Variant
SX Variant ST Variant

Cyclone V GT devices support 6.144 Gbps CPRI protocol.

3-5 : Cyclone V fhi£

FTLARAAN a2 NS | EAEESE

ST) e AMINENT :

DE1-SoC ByiR#Ek: A ki , FTLABE CycloneV ( SE. SX,

Ordering Information for Cyclone V (SE, SX, 5T) SoCs

Embeddad Hard IF Block

SC5E B M
SCEK: F
SCST. F
Famiby Signaters
S0 Cyolane¥
Family Variant

SE: SoCs with erhanced logicimemony
54 SoLs with 3 Ghis tramceven
5T, 50T with & Ghys framceivers

RORO|%

— Packige Type

- Finaling BGA
i Uh Fsoling BGA

Traictiver Counl

RO
-

Dpsating lemperatus

& Aammaties (41 1o 135 T}

i Commertial (@ 1085 T

£ indastrial {40 15 100°0)
Optionad Suffic

N Load-free packaging
ES: Enginesring samgle

L Optienal Single Core
19 A8A pirv £: Single com
73 672 g aveslabla in hard P black 8" sariants ey}
3: 9% i
L FRGA Fabric Speed Gradu
Tramcetver
[ —— L
For Cyclone ¥ SKAT FPGAs oely Deics  [1]a[3(dlsls]7[8
5 6144 Gbps Cyclens ¥ 5 RFE
£ 1125 Ghpe [ Cyclans ¥ X Z14]7
Cyckene ¥ 5T Farars

3-6 : SE, SX. ST

DE1-SoC#R#E—HEL S/ : 5CSEMASF31C6N RIS R, XFXAMNEREIMERESTINRE | I5SERE 3-3

BTk, ESETEIE 3-7. 8. 9

Product Line i e
SCSEAT SCSEA SCSEAS SCSEAG

LEs (K] .l &0 k-1 ms
ALMs LEER 15,094 32015 i1 50

% Registers .76 0,376 126,300 6,035

B | w10k memory biocks 111 0 307 557
W1 0K memeory (Ch) 1,400 LI 3970 5570
MLAB memiry (Khh 138 m 480 B2
Variable-precision DSP blocks 3 L] 87 "z
18 x 18 mulspliers n 168 174 4
Processor cores (ARM Cortex-A%) Single of dusl Singls or dusl Single o¢ dual Single or daal
Maximm CPU clock rigasncy (MHI) 525 915 925 s
Global dock metworks 16 16 16 11
PlLs* (FPGA) 5 H & ]

g PLLs {HPS) 3 3 3 3

3-7 : 5CESAS IfjfE
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T el e I i =)

SCSEMAS SCSEMASUZ3 Production G72FIN UBGA -
Wire Bond - A:1 85
e 2% rin FaGA - TWEE—
.r""__'_ SCSEMASEN FBGA 896 Production 206-Fin FBGA - —
- _ vondeazm—
SUMCo I

3-8 : 5CESASF31 $:

B (" Bya ("C/W) | By ["CIW) | By, ["CIW) By * B ("
T]rpn O Seill 100 200 ADD o) (o]
nh ft./min. ft/min. f/min.
SCSEMAS 160 148 130 115 8 .1

FBGA 496 137 125 107 94 23 54

JEDEC JESD51-1 Thermal

3-9 : 5CESA5F31 JESD51-1

( LEXANUE, | ST , DRTE AL ?Jtmﬁ?ﬂ:@T )

=. HPS---FPGA
DE1-SoC FFAMRANIIEFHERAERY , RMIHRER , WAREEHHE , FEXLEERTON

Quartus® Il Software
Industry's most
dependable and
advancad FPGA
design software

Qsys
For rapid, scalable
system entry — saves
weeks off development
time v, othar 100is

D'SP Builder with
Simulink

BE— NEALAEE |, HSOA Cortex-M MBAITERE: , BT AXIXY NEMIRIZARAEN

AMBA (AdvancedMicrocontroller Bus Architecture)
AHB (theAdvanced High-performances Bus)

ASB (theAdvanced System Bus)

APB (theAdvanceed Peripheral Bus)
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AXI (AdvancedeXtensible Interface)

AMBA® 4

RIBE. BAHESE ARM ENRIARFE.

AXI4 ™, AXI4-Lite™, or AXI4-Stream™ Protocol.
AMBA 2 ARM RN EIRITRIBERZ. AXI4.0 EXF 3.0 9L , aTLUET Bk T ARM #1 FPGA

ARM 7 FPGA REME—E , HLHE FEXMEFHY

Altera SoC FPGA Device
HPS Portion FPGA Portion
HE HARRARRARRR
Flash SDRAM Controller
Controllers Subsystem Control|  User HSsSI
Block 11O Transceivers
Cortex-A9 MPU Subsystem
HPS-FPGA
Interfaces FPGA Fabric
On-Chip Support (LUTs, RAMSs, Multipliers & Routing)
Memories Peripherals
Interface Hard | Hard Memory
PLLS | peripherals | Debug PLE | Boto: [ comoters
5 ] ) e e e e
& 3-B : SoC
RMRIZRIRER |, MEI T —NOR L BiEREEEL.
HILEXMEFH
FPGA Fabric
'3 '3
32, 64, or 128 Bits 32 Bits 32, 64, or 128 Bits
(h2f_axi_chk) (h2f_bw_axi_clk) {f2h_axi_clk)
32 Bits 32 Bits E

B4 Bits ' 22Bis 64 Bits
(13_main_clk) (M4_mp_clk) W (13_main_clk)
A El ]
(L3 Main Switch) (L3 Stave Peripheral Swilch) (L3 Main Switch)
L3 Interconnect
3 _C : IEI\2£
M : master S : slave

G
HPS-to-FPGA o

Bridge

&)

[

M
| AX | S | (i4_mp_cik)
AHE ﬂ—l

(&_mp_ck

Lightweight
HPS-to-FPGA Bridge

‘ﬁsﬁu

FPGA-to-HPS
Bridge

%]

S
AX!|(GPy)
A

FPGA-to-HPS bridge
HPS-to-FPGA bridge
Lightweight HPS-to-FPGA bridge

21 ‘ Altera Cyclone \VV SoC iREMRIE Z ik



/AOTSRYA), (8

By 1 i tss

eeworld.com.cn

DE1-SoC ###t7 Quartusll fl9—PMEARRINE , DEL-SoC i FHRIRELIRELF , TLAEXNE
fiti Ef—LEFF A,

=S

T —MEEBRTRAKAT BIRERF.

REEMIVNIBENF AT LASERRT HPS #1 FPGA IXHUERAIEBAIFFA. 7E Qsys FifsINgF PIO
BRZ G, REFRFLEL. mEFREZE 8 JTAG EcEZ FPGA &,

% Pro » Gyl DELENT _HPE_FRGA/my first hps-fpga_base/soc_system - soc_tystem - [soc_system.cdf] Lﬂ_ul =
fie Edt Venw Pocessng  Tods  Window mep S T
|k Hardwere Setup.. | DE-SoC LSE-1] Mode: | JTAG x Progess:
] Erusble resl-tme 5P tn slow hadkground programming (For MAX 11 and MAX V devioss)
Pl Demaice Chedsum Usercode #rogram/ Wenfy Bk Examune Seorty  Erase
e Start Confgure Check Ba g
e sy ol ol sl i O e !
o sysam. ot soomss  seow  sovos VI T TN T N W
[ Home= |
| % addre.,. |
5 Change Fie i
il e e
r : ITTTITrs e &l
L Tw AR =] :
™ e ! i i
It Dosn e - —i \
; : - !
T LEENENENE
SCSEMASFIL
DO

3-D : JTAG @izt

%5, 1510 Ot R RIEItIL C /5 | 81T “/dev/mem” BETLUE(FTY , £ HPS EHIAT
Ay CIEESHRENT ¢

<blockquote>#include <stdio.h>

orEIZ

#include
#include
#include
#include
#include
#include
#include
#include
#include

<stdio.h>
<unistd.h>
<fcntl.h>
<sys/mman.h>
"hwlib.h"
"SoCal/SoCal.h”
"SoCal/hps.h"
"SoCal/alt_gpio.h"
"hps_0.h"

#define HW_REGS_BASE ( ALT_STM_OFST )
#define HW_REGS_SPAN ( 0x04000000 )
#define HW_REGS_MASK ( HW_REGS_SPAN - 1 )

int main() {

void *virtual_base;
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int fd;

int loop_count;

int led_direction;

int led_mask;

void *h2p_lw_led_addr;

// map the address space for the LED registers into user space so we can

interact with them.

// we'll actually map in the entire CSR span of the HPS since we want to

access various registers within that span

if( ( fd = open( "/dev/mem”, ( O_RDWR | O_SYNC ) ) )

printf( "ERROR: could
return( 1 );

virtual_base =

SHARED, fd, HW_REGS_BASE );

if( virtual_base

== -1) {

not open \"/dev/mem\"..\n" );

mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE ), MAP_

MAP_FAILED ) {

printf( "ERROR: mmap() failed...\n" );

close( fd );
return( 1 );

h2p_1lw_led_addr=virtual_base + ( ( unsigned long )( ALT_LWFPGASLVS_OFST + PIO_LED_BASE
) & ( unsigned long)( HW_REGS_MASK ) );

// toggle the LEDs a bit
loop_count = ©;
led_mask = 0x01;

led_direction = @; // 0: left to right direction

printf(” HelloWorld! \n");
while( loop_count < 60 ) {

// control led

*(uint32_t *)h2p_lw_led_addr =

// wait 100ms
usleep( 400%1000 );

// update led mask
if (led_direction
led_mask <<=
if (led_mask

0){

~led_mask;

1
== (0x01 << (PIO_LED_DATA_WIDTH-1)))

led_direction = 1;

Yelse{
led_mask >>=
if (led_mask

s
== 0x01){
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led_direction = 0;
loop_count+;

} // while

// clean up or memory mapping and exit

if( munmap( virtual_base, HW_REGS_SPAN ) != 0 ) {
printf( "ERROR: munmap() failed..\n" );
close( fd );
return( 1 );

close( fd );

return( 0 );

i drivess 57472015 3:27 PM File folder

N ds-5 5/4/2015 %50 PM File folder

| ds-5_installer 5/4/2015 332 PM File folder

). embeddedsw 5/4/2015 %27 PM File Folder

L. examples 5/4/2015 %27 PM File folder

\ host_tools 5/4/2015 3:27 PM File folder

Lip 5742015977 PR Eile folder
[ Embedded_Command_Shell bat 6/19/2014 12:52 AM  Windows Batch File 21KB

. embedded_command_shell sh B A TESZ AT SH File IKE
L envsh 014 12:52 AM  SHFile 6 KB
L version.bd 6/19/2014 8:13 PM Text Document 1KB

3-E : JRIFINE

R0 EEBPMNRAERME— 1SR Cygwin FeEHUT linux 8<%, FRFORIBBERT. .
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% gcp my_First_hps-fpga root@192.168.1.118:/home

5 scp my_Fivst_hps—fpga root@192_168.1.120:home

main.c main.o Hakefile ny First_hps-fpga

2.168.1.128:home

?.8KB/s aa:-aa

e or directory

fidefine HU_RE
{

int main{>

void #wirtual base

3-F - i
REZEH , TR HHEFFARALEHEST.
El, BRERT  FONRBERS,
BEAATEET ARM 5 FPGA ZiRtoxE: iR’ €.
B

http://bbs.eeworld.com.cn/thread-462426-1-1.html
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2.2 Altera SoC f"ig 2 linux+QT
—. " Ubuntu

First , XM a5 , B win32Diskimage , &G BNIIRERT,

Linux BSP (Board Support Package): MicrosSD Card Image

Title Min. microSD Capacity | Size(KB) |Date Added

Linux Console 65485 2014-01-14

Linux Console with

framabuftar 312 4G8 328524 2014-D3-24 @
Linux LXDE Desklop 142 ace 1360526 2014-03-21 a

@munm Desklop 312 3GB 1136075 2&14—0241}
1 : OS &F&EFh

BEnA=nT ¢

; o S - el
HEEE 1§ Al o Al ' E3latd
J sassays el e s o Sy D) o ]
R GRT-T C U Tog g
Ttk ,F,',l % [ ] = -
: fE el st ssses: &
! ) fr.:l!u;;:i I:':J_-- T -
o A el £ 02 g EXe R B
2 e o) g%
100 1iiiiins e (o
T _J‘nj Il 1111
i i Ree R000, @es
b CER[ P opicnee <5
LES
00 : o )
f s e @
2= _r'---g'jr i) =
B : E
= :
1 H (i) ]
@&
g 0
o] | "SPML :
: QP v
]

1—0 : Bai5G
+ 15 VGAERE/REE FEB ! 1 11T — AN UbuntuB/N\BiX SSEMNEERIVIRRT T .
Ubuntu fRAZEEINT :
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System Monitor

or Edit View

System Processes Resources File Systems

linaro-ubuntu-desktop

Linaro
Release 12.11 (precise) 32-bit
Kemel Linux 3.12.0-00307-g507abb4-dirty
GNOME 3.4.1

Hardware
Memory: 1007.3 MiB

System Status
Available disk space: 291.0 MiB

Processor: Unknown model ARMv7 Processor rev 0 (v71) x 2

1-1 : Ubuntu fRANEE

—. IntEEE
588 VGA NEREE , oI LAERITiZEt.
£ Ubuntu %€ xrp , HUTEBUOT :

$ sudo su
# apt-get install update
# apt-get install xrdp

Mt HZET xrdp BXXHT.

B3 vneserver |, W~ , IREZRSE0E ¢

# vnserver

£ windows HERITIESIEIER , AN TERR
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Programs (1)
*‘_i'j mstsc.exe

|/ See more results [

| mstse. exel » | | Shut down |T|

2 TiEE b

FIFFOT - WIEIFAR (tbAT DE1-So ) il -
B Remote Desktop Gnnnﬂon = x|

Remote Desktop
~»¢ Connection

General | Display I Local Resources I Programs I Experience I Advanced

Logon settings
u&. Enter the name of the remate computer.
|

Computer: 132.168.1.117 -

User name:

You will be asked for credentials when you connect.
[7] Mllow me to save credentials

Connection settings

Sawe the cument connection settings to an ROF file or open a
l saved connection.

[ Save l [ Save As . ] l Open... l

(= Options | Comnect || Hep |

3 : [ stk
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NSRRI AT

e ———

¥ 1021581117 - bt Gkt Cormenchom ; 5 -

4: FEFIERBEA

EFESERUT -

resnshet

[IBI]

E—.

4 DIECICISNE

MRS AT
FIFFRITE

g (cLES LT Rty PTSE ¥
am

A Gl UG e FEGuITed to dkpliy Gl the Seha on D .-nn.

RFINFR-EE SEALACHRTFINNTRME - - Madills Frfox

Lo ¥
_Irezall Misng Pugini... | | =
{

wmm&ww ‘
ok ¢Thrn"w FLIMENTS

SRR

]

ﬂll.l)’ [lﬂ!'ﬂ it .

BFED

5 : AR E
T, BREER. . . {82 DE1-SoC 7 arm XHMEEHARRYY , AUNEIK .....

ZaJL T, BEENE ...

MATHGRSEERRAREE !

# gnome-system-monitor
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&S & System Monitor

Monitor Edit View Help

System Processes Resources  File Systems

CPU History

B Crul 53.9% Il cruz 52.0%
Memory and Swap History

Memory Swap
j 644.2 MiB (64.0%) of 1007.3 MiB ®  not available

Network History

!‘ Receiving 11.8 KiB/s ﬁ Ssending 556.8 KiB/s
Total red 28.1 MiB t

Total Received Total Sent 169.9 MiB

AR, MREHARIRYF |, SoC EERERAEX
F— linux+QT
THEB—EH Linux Console with framebuffer

B0 :

O TP PP PR PR PR PTE PR DL B
LEERRSE LT
CEET TR T )
T
. NERBRRERERREEEE (T nunEEn
Tt i bl 0 L LR [TTT [LUTTEET
T i nun wi W nEannn neEE- RERNR
muan i Wi na nn LEL] wHnE == nunm nuEn
CETTTE [0 m i ki waw mEne mnn (T
LR miE nauEn LEEE BEEN-=REN= nan Ll nunnn
et u BE wEmun nEEN -pEE-  @=-cREER RAED LEEL LT
BuunnRE (1] BE EE = AEEEENNR LLEEE L LLL WiHERE
gppunonaan BEEREE-- ERER--UARNEEEE- =
pupANENEEoNENNNEEEEENnnnnNNRARARRR
nnnnﬂauuau-uluuullauuuwnnnnnsﬂuauu-hhhﬁ&!!lluuulllt!lll#alulvsnllluuaullhﬂﬂkﬁul!

hello

B 7-1 : EERmE
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17 QT B , TEES NI ARNRE ...

7-3 : LED #=il

7-4 : $EE
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7-5 : &g

7-6 : =4}

7-8 : {THMEI
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FEERE
http://bbs.eeworld.com.cn/thread-461650-1-1.html
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2.3 DE1-SoC Z LXDE RHAES

TR 2B 7TELRRRIES , —REAESRAS LR | BEB/LRRIC | BERE
IRREZEIBEIS AENARRT— M ERZERERE DEL-SoCETARD 2R/ MR RHEER
—mEBARBUINEE. LABIERIY zyng , FRLAES Altera #9 SoC R2REME , =2 EIR{FER SoC 2—
FLRTTY |, K33 ARM R21RF , It zynq RIHRRERNAR ARM BRja | BUFFFIBXR AR
MEMERL E1RFT ARM 89K, IRIRFMEKATREAEEEDS | (BREFRN T BEBLIRHIR T
B,

VILFTEE— B RTEIFFIRE link ARM B9RTIR , 2% cylone V SoC (AREMEFER , /IS
[EAREI 3 NBHRBF&AMES. RIEMR , BT L)X HPSFPGA i51T yocto HIE5E | URME ERET
10 A AHLS DE1-SoC % 7T —MNERBEEM linux REERSE. F—250 SHETHFTF &RFFAI
SD R T#EM LXDE #Y img MIRFEE  FTHEM TEHIIRSFIEE tools HHJ Win32DiskImager
FEE-RESHAE pc £

S5 Win32 Disk Imager 0 T O o o P

-Image File Dewice

T: / datum/FEGA/ AL t er aSOC/ delsoc/IEL Sol_LATE. img -]
' [C] moS Hash:

Progress

i |
| C:a.nu:ei Read - ';'l'rite .

T — =

s write 38 SD £
FH

BHAREERY DIP EREMERRAINE
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L
Il =
-

| B .
h LF -.-
ol -Li-

0" SW10  *1°

M 1-18 FPGA MSEL FF2%

SEFFOCRT A 4 HEE FPGA MRSk, SAMBOEM Fk -

MSEL[4:0] | @Mt s
Eﬁo AS FPGA configured from EPCQ (default)
1010 FPPx32 FPGA configured from HPS software: Linux
| | FPGA configured from HPS software: U-Boot, with
’000&3 FPPx16 ‘image stored on the SD card, like LXDE Desktop
| lor console Linux with frame buffer edition. |

IR =R
1 sd RIEAFTAIR ELHRO FTFBROBFFRIREIR
PR AR S =)

[ DEI50C - Emlm ESBEEE X )
[HR WRE EEMV BWO (ST RSN

 ffd05elc: DADDODAD 3

## Booting kernel from Legacy Image at QOOB7fcO ...
Image Mame: Linux-3.12,0-80307-g507abbi-dirt
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3876080 Bytes = 3.7 MiB
Load Address: 00008000
Entry Point: 00008600

Wi Flattened Device Tree blob at BOGOO100
Booting using the fdt bleb at 0xB0000100
HIP Kernel Image ... OK

K
Loading Device Tree to D3FFE000, end BIFFF311 ... OK

Starting kernel ...

AT

Booting Linux on physical CPU Bxﬂ

Initializing cgroup subsys cpuset

Linux version 3.12.0-00307-g507abb4-dirty (root@matthew) (gcc version 4.6.3 {Sou

rcerv CodeBench Lite 2012.03-57) ) #5 SMP Mon Jan 13 15:41:27 CST 2014

ARMu? Processor [413fcB98] revision @ (ARMuY), cr=10c5387d

CPU PIPT / VIPT nonaliasing data cache, VIPT allas:.ng instruction cache

Hach]ne Altera SOCFPGA, model: Rltera SGCPPGH Cyclnﬂe v

Memory policy: ECC disabled, Data cache writ

PERCPU: Embedded 8 pages/cpu ESOFf0000 511323 r3192 d13248 u32768

Built 1 zonelists in Zone order, mobilily grouping on. Total pages: 260096

Kernel command line: console= ilySﬁ 1152080 root=/dev/mmchlk@p? rw rootwait El
BiEls 0:42:17 ANSIW 115200 B-N-1

E%E VGA 2 AAIZaV IS AIIRIAZE
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2.4 FPGA 5 ARM HVE3E3FAIE

EXEE  NOEHEA SoC #m , M BAMARIRELH 72 IFMMHMERITE , T2, 88X
TIrRTFRIS SoC 7. HsL , RERGF MOKES |, —IERIARREHBF HFEA.

LB TL TR — = EIELE | BT =1"HIRIE FPGA 1 arm (SENEEER , RMRZR K
F2RIAY Quartus 113.1 ZA4FNFE CHEEIN 39 Quartus 11141 ZAEERL dts BFIERR— 1 XXER
—HSHH. AR, XNMREIMERRE , EERENREEZEAREST linux AR , BART linux
Bl , FTLAZEB linux TapSEEF—XEM , TREBMBIRSTIAE , &EMNFT. B2, LER
RAEHXAMFT  BEFSRXIFRAR, FERIMAXEHSL 7B ARMO FFAR , AR
ERHENHERIEFS. KTEEBEBAIHIT L linux FTRIGSERIFT , ERHFXLF DEL—
SoC , BFRINAIAERLT preloader #1 DTS , Fi@id HPS #5177 FPGA i LED,

BESSIRENEEBS SoC NREFBEHEE KU LXRZHXE , HESIEHBEZIRYEREM
RRTTIERER | HEBRELE-REX LRI T R B FRES RIEE H AR,

BIRZFIRIRERBRHE)IEM —L—SRHITH  %BEM P, ERAKNRE Quartus
3.1 R34, MEAEERRIRR , BEiZ%RAY Quartus 1T 14.1, MIBIERXE—MER | LA T
WILR , &I TFA , BEIFER , KR "HARNE" RIIEST , 25T,

B, EBEMENE 49, 7 hps clock I~ L , FER/IT—TEHN , EFRKBEETRERE
H—ESXE (7E SoCEDS INME T miEFfIE T preloader 1 uboot F2FMIFFEY) AXIERY , RIATF :

HEXIF 13.0 FEZALEE T HPS Clocks B4%87 Input Clocks #1Output Clocks ! XIEEanITFE :

| FPGA Interfaces | Periphersl Pin Multiplexing| HPS Clocks | SIRMM|

P Vser Clocks —)
[} Enable HPS-to-FFGA uszer 0 clock

User 0 clock freguency: ETS" | MHz
[[] Enable HPS-to-FPGA user 1 clock
User 1 elock freguency: 5-1.:..:, iMHz
[} Enable HPS-to—FPGA user 2 clock
User 2 clock freguency: E_l':":l iMHz

|' PLL Reference Clocks
DEnahle FPGA-to~HFS peripheral PLL reference clock

Enahle FPGA-to—HPS SDEAM PLL reference clock

" Periphersl FPGA Clocks

EMACD emacO_md_clk clock fregquency: i-l.:..:. iMH:
EMACD emacd_gtx cllk clock fregquency: 2:1.3[. ém{:
EMAC1 emacl_md_clk clock frequency: i:ll:u:l -EM]{Z
EMAC] emacl_gtx clk clock freguency: !‘:1:,:..3 JEMHZ
QSPI gspi_sclk out clock fregquency: !-1.3.3 iMHz

Quartus 13.0 HPS Clocks &
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Address Map ,i..,g Parameters zﬁ,l

System Contents &

soc_system > hps 0

Arria V/Cyclone V Hard Processor System

altera_hps

| FPGA Interfaces | Peripheral Pm' HPS Codks | SoRAM|

Input Clocks Output Clocks.

~ Clock Sources

Peripheral PLL reference dock source: EOSC1 dock -
SOMMC dock source: Peripheral MAND SDMMC dock -
NAND dock source: Peripheral NAND SDMMC dod

Q5P dock source: Main QSPT dock -
L4 MP dock source: Peripheral base dodk =

L4 5P dodk source: Peripheral base dock -

~ Main PLL Dutput Clocks - Desired Frequencies
Default MPU dock frequency: 925.0

| Use default MPU dodk frequency
MPU dock freqguency: 00,0 Mz

Quartus 14.0 HPS Clocks &0

14.0 8R4 5 Cyclone V 2814 MPU ZRIARY 9 925Mhz, i 13.1 ik 9 800M, X B4R A3
MPU B9 Clock, Frll 2532 usedefault MPU clock frequency %1 | A~ s E it A9i%EIR , Clock BP9
800MHz, Eif generate XAFIEF 7. A Quarut fwiFRIFTHGRE hps_isw_handoff FREYSI{F
SR, XESUHRTIERE HPS B4 ECE S preloaderr 3R {42314,

XEXHiEAY 14.0 , B2 14.0 0 141 EX—R EIRBEXE , Eltt , EEERXPRIRNSERERIE.

2B 53 W17 , WEKIE pio_0 FEdpB A led_pio , XBE—EEFTRHREF—E , BNERL dts
FA&ikiE. FE , button_pio BE—# , BFRFAEE. TARRK , 1%, REFRERHUS , T
HEWIRERRA , BNEBARINEFEERRE,

56 83 MEE—0IE , RERRRXETHGSRETREE , ke #7&D7T -hv 28, R
Bl

% mkpimage —o preloader_with_header.imng u=hoot=spl.hin

Option '"-hv {—header—version?" is required

XBEHOAEREARSE | BARD TS, SIS, TREBHSREXN
mkpimage —hv 0 —opreloader_with_header.img u-boot-spl.bin
SAIERIRERIN T .

S8 85T, 4Epk DTS AUBYR , XM RBUERI—METT , BHMERAXMETT , AR TRA.
XUAIERE—FR , AR dts TERPNHET

SoC_system.sopcinfo
hps_clock_info.xml
SoC_system_board_info.xml
Makefile
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B4, AIRBAIEZFERX =14 |, FIREREY Makefile S43RARY dts #0 dtb , &<k | dts
BEREEERY , (BERBRER , dtb BEIELIEER. [RERET , & Quartus 1114.1 R9ERMEH , EZMEHBRY
AEBRE hps_clock_info.xml 344 , =& hs_common_board_info.xml, iXANS4FATATLATE SoCEDS
L ZEEH R THI examples\hardware\cv_SoC_devkit_ghrd X4 T#E , FAIBRKFALEITAE
p5|

D:\Altera\14.1\embedded\examples\hardware\cv_SoC_devkit_ghrd

EAIBEF B xml X4 hps_common_board_info.xml, SoC_system_board_info.xml 0
—> Makefile EHIH3 , #HUEEEMNBSHIEBRT , FRBERN=1XEMBREIAT. IR make
dts , EEBRLIN T  BAXMIRELRIK , FE 255 080, AF , Fdts £MHE . BIRX make
dtb , HURR , tBEERINT .

TR, WIRRRSE 86 U —E kB Caam S TAR dts , WFEEEHSHXIRAY
snpc,‘aﬂ‘:tﬁ:;‘%‘ﬁnput soc_system. sopcinfo ——output soc_system. dts —board

sggf‘*@ﬁg_teu;_board_info. xml ——boardjhps clock_info. xml f——bridge-removal
R
al

hps_clock_info.xml & #& 3 hps_common_board_infoxml, A7 B EEEFZXKXEZEFEH
"makedts” ap<>KIR(E, [REILER dtb RIBR—H , HIZEA "make dtb” @SHUTT , R
88 ME/E—K.

Bit , EENFISEEMERT , NEZEM—S—SHHT , REPETHERNER. R
2, &= del_SoC_sw_lab3 HISEIGHT , JRAIZMHAY main.c MEFEREFERBRY FPGA ixlI led 9B F
Y pio_led , MFAIIAY Qsys Rt /9 led_pio , ELERFERIZ ¢ SUEERATHATIG TSRS |
E=EFEFPNE 40 1769 “PIO_LED_BASE” #3 “LED_PIO_BASE” . %5 59 179 “PIO_LED_DATA_
WIDTH” 5 “LED_PIO_DATA_WIDTH" . SAIGtBEERINT .

PUTSEIE 3 A pRAYETHI TSI REB B RIFF AR E FPGA AT 10 NI LED Tk 600k SARELL,

¥ BEEIXE , XFABHEE , EEHmaGER , WESAFsH, BARER |, HiA LEML.

ES =t i
http://bbs.eeworld.com.cn/thread-461330-1-1.html
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2.5 Altera SoC it pger
HPS #{al¥d FPGA M TH#4E ?

hardware : £ Qsys F§5MKIEREZ AXI bridge L software : BREFIMZAIRBIEZIBI N FRFE A a]
USRI |, R R EI SRRt N 5 MR

P LB THEUEBRET ?

REFREIHEHARZTAR— o KIRSIZIRF=E . BFAXBRRF=ERNEN A LIRS
NiESEl. ATLUSAZESEN—EBIEIREIZIZ AR | IAISCHIEZAZARIATEE. RFIER mmap()
LR THEIRET, mmap 2B— 3 (linux MIRFEHEEMENY ) SEMNSRMRATHRREF.
munmap FUTHRKRASERNE , MRS EIE KIFISRIRST, RAREATHTEENIRENES |
EREEREAFTERTEIEEN.

BEEER mmap B=MER , 1. B /OXR 2. ERATHRE 3. HERFHEER.

mmap BTRERGII—FMA N2 TSR — M |, 2AEHEA mmap(). (B—MA=0F :
HHE A FIHEAE B EDISIZIUBRGTEI B CRIMBUEESE] , HEHAE A S5—IRIEIRNZ A PRIBIRERT £ —NRTT
i, ARIAHEAX—REINEAEMIREZIERYE | SHE B IhAE—TURERTTHEHRT | %58
ELERTT , ARRFERBHE B (INEREICIUSEILIEA )

mmap A%

#include <sys/mman.h>
void *mmap(void xaddr, size_t length, int prot, int flags, int fd, off_t offset);
int munmap(void *addr, size_t length);

start: B X P HbE.

length: BLSFIX AL,

prot: SHEERINAERTFRE, RS SUFRFT S R, R RISEAME, ATLUlTT or i H-& 3
AR A

PROT_EXEC // TINZE AT LIMEHAT

PROT_READ // T2 AT LARE 2 EY

PROT_WRITE // L] DIgE BN

PROT_NONE // TIANT] 5[]

flags: REMLIAT R ARAL, BRI TR S n] L= BIE T LR —DEE 2 A LUR
AT OF AT

MAP_FIXED // i ¥ MLt an b, QiR start Al 1len S8R @ HINAFEIX ST HIAF AL

Ht22(a], B SEISEGSES. WERS ENRGEHHER AT, BE52 5 M, HE ARG R B vE T
K b

MAP_SHARED // 5 & B LS i ANX) G i 3L S i a3 2 (] o =2 X R BN A 2 T 21 S
HE msync() B3 munmap() B, SCEESEBR_EAS S8 5T

MAP_PRIVATE // B3 — NS NES$E U FAE Wb A7 DX 5NN 500 21 JE SR XM il

DL EbRER BRI, HeEefd LR —A
MAP_DENYWRITE // iX/Mp bt Z 0.
MAP_EXECUTABLE // [d] |
MAP_NORESERVE // ANENIXANM R B R BA A #e 2% 0] . 438 e 2 (B AREE, SR i XAE el e =15

BIRIE BRI A PR, IR AL, B X B 5EBOESIE 5.
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MAP_LOCKED // 8 S DX AT DL [HT, AT 875 L D TR A8 52 46t A7
MAP_GROWSDOWN // FT-HEkR, HFIA%Z WM RGE, B X AT DA R /&
MAP_ANONYMOUS // FE 4B i, Wi XAN ST T SO O TER
MAP_ANON //MAP_ANONYMOUS FI5IFR, ASF#fdi .
MAP_FILE // Fe&An&, 20,
MAP_32BIT // WMttt DX e AR ik 45 [A] RIS 2GB, MAP_FIXED 5 5E IN2x i 2% . 4R MR R

1E x86-64 “T-&5 #5337 £F.
MAP_POPULATE // A SCAH IS0 T PS4 g G 28 L DL 0 Ja %o B S X P 1 T AS 2 s D s 451 B €
MAP_NONBLOCK // {¥ A1 MAP_POPULATE — &/ FHIN 45 = o APAT L, RANCAFET NAATH)

TSI TR NI,

fd: RS R . 115 MAP_ANONYMOUS #E¥ETE, N T 28, HUBE N A -1,

offset: HMLEFH G I ZR I i

IR [A 5 -

JRIPATE, mmap() IR [BIARLS IX IFEET, munmap() 3R[E] 0. ZRIUE, mmap() i [2] MAP_FAILED[ H:
A (void *)-11, munmap IR[F] -1, errno #15 NEL R HIFEAME

EACCES: vyl HiEE

EAGAIN: Ol e, B K2 MNAF Cleli e

EBADF: fd AN&A R S FAiA 1A

EINVAL: — B E Z NS

ENFILE: CLik B RG5FT IR

ENODEV: 487 U FTTE I S RGNS FE A7 S

ENOMEM: PIAFEANE , Bl HEAR Ul R K A LG 2 2

EPERM: ALREANE, BRAEART

ETXTBSY: CLE /7 RATH I, [l 457 MAP_DENYWRITE bRk

SIGSEGV: & [ X B A

SIGBUS: & Vi M ANE T RN AZ X

TEIEE HPS #=# FPGA leds SEAISE T % HPS 3{aIi1T FPGA BOIREHIEHE.
#id open 1 mmap BRESEIAEN AR E b

if( ( fd(fd =open( "/d / " ( O RDWR | O SYNC ) ) )"/dev/mem” , (O_ RDWR|O_ SYNC))) == -1

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

return( 1 );1);

}
virtual_base =mmap( NULL, HW_REGS_SPAN, ( PROT_READ |
PROT WRITE_ ), MAP SHARED_, , fd, HW REGS BASE_ _ );

LWAXI £ ( light weight AXT ) RS FEREUE MBI AI R
( ALT_LWFPGASLVS_OFST&(unsigned long)(HW_REGS_MASK) )

FPGA #MA&AHXS T LWAXT [t (PIO_LED_BASE)
h2_lw_led_addr= virtual_base + ( ( unsigned long)(
ALT_LWFPGASLVS_OFST+PIO_LED_BASE) & ( unsigned

long) (HW_REGS_MASK) )

o] (bt AR TSR SCH HPS X4 FPGA BiNiRBNERIEEHEELSRER. JiEts , BN
RYIEES.

(E =t i

http://bbs.eeworld.com.cn/thread-458492-1-1.html

42 ‘ Altera Cyclone V SoC iREMRIE 2 ik


http://bbs.eeworld.com.cn/thread-458492-1-1.html
http://bbs.eeworld.com.cn/thread-458492-1-1.html

3. KIS A

3.1 DE1-SoC—ARatam

BEARZU , BRI R, £ TFSER , BEE SimpleCV KT, E75HI Ubuntu
BHREZE, TAXRBE2GEAR , RAGT 1.5G, RF 500M EENTEAGERRSHIRG,
LXDE REREZfE . 79 Ubuntu iRAERE | FREHTT apt-get RIET (EFs7 , AMARBELTS

WRAR) , BOERRBRE | MEMmFLRRME , DELEEFE—F , HBETOAR a

HIFERREECA/NET . BT RXEEFIEE | SIS —IINERCREIE—T |
FIE—/N\T DE1-SoC Y., TEE NMIREE , ‘LBSMFEICH , HEAEEKR o

— . Ubuntu

1. HHIRE

FHANE—K 16G 19 SD &, F win32Diskimager 4 & 75 8945 1% ( DownloadDE1-SoC CD
fromhttp://del-SoC.terasic.com ) JREZEIAF=H.

=1

MSEL[4:0]=00101

fELEMZ. &R, LB Fl. AHEES Ubuntu BEFFHLT .
2. EETAF

(1) BXK

# ifconfig
ROFISBEHECIP ik, WWEHARE LN, FERE , WIT :

# gedit /etc/network/interfaces

AINEN RS

auto etho
iface eth@ inet dhcp

RF 4T

# /etc/init.d/networking restart
AHESN | AT

$ ifconfig
BierERl IP e,

(2) gparted
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#apt-get install gparted
TEIXANTER , e KA.

3. 7K
(1) PXEE

# gparted
¥17F gpated TH , AN T™FA7R ( AXHERRYZE 16G S card )

k0 - GParted

_'ym;mmcbun (14.84Gig) =

Partition File System Mount Point Size Used Unused
fdev/mmebikop3 @ Il unknown 1.00 MiB - -
fdevimmeblkopz [l exts 2.00GiB 1.48GiB 528,39 MiB
unallocated M unallocated 2.29GiB - -
Jdev/mmebikop1 <. Ml fat16 [media/4175-FB2B 20.00MiB  10.53 MiB 9.47 MiB
unallocated M unallocated 10.53 GiB - -

0operations pending

TURESK , $EFLRD BN XAFILY. NREFEE—DROHE, HEE

umont,

RERPXREN 2G , Rggumont , FTLAFARE[#ER gparted TETY , FEEMA fdisk TR |, #J
AFRREO,

#df -h
SINEIRr7

il Edit View pmns T
HERIE BRI SES PRY 22

| Serial-couzs |

root@linaro—ubuntu—desktop: ™8 df —h

Filesysten Size Used Avail UseX Mounted on

Aipu Sront. 2.0 1.5 FFIM A0E /

devinpfs 504M 4,0K 504M  1¥ /dev

none 1014 584K 10IM 1% frun

none 5.0M 0 5.,0M 0% /run/lock

none S04M 460K B04M 1% /run/shm
/dev/mmchlkOpl  20M  11M 9.5" 53% /media/d175-FB2B
rootB8linaro-ubuntu-desktop:™

[= 2-2. Hig=sa)
(2) fdisk
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ITERTR R fdisk BTHK | IRERASHHERRIARERERIASEH.

Sdev/mnchlkOpl  20M  LIM 2.5M
rootBlinaro-ubuntu-desktop 1™ Fdl

Coamand (n for helpfi p

Disk Adev/mncblkd; 15.9 GB. 15931532456 butes

4 heads, 16 sectors/track, 4BG192 eylinders, total 31116208 ssctors
Unitz = sectorz of 1 = 512 = 512 butes

Sector size (logical/physicall: 512 bytes / 512 bytes

I/0 =ize (pinimunfoptinald: 512 bytes / 512 butes

Disk identifieri (=000e20F2

levice Hoot Start Endl Blocks Id Sustem
Fdev fmnchl kOpl S000H00 2040959 20480 & FAalie
Sdev fnchl kOp2 4096 4198399 2097152 83 Lirux
fdev /mnchl kOp3 2048 4095 1024 a2  Unknown

Partition table entries are not in disk order
Command (n for helpls-d -
Partition rumber (1477 2
Conmand (n for helpdt A '_
Partition type: S
P er“Lnar'g (2 primary, 0 extanded. 2 fres)
e extended
Select {default pl:
Using default resporse
Fartition rumber t1-=1 de!‘aul.t 23
Using default wvalus 2
First sector {d096-311162687. default 4096):
Using default valus 40%6
Last sector. +sectors or +21zefk.M.G} (4096-B999999,. dofault 89%99953):
Using default valus 5399399
Command (m for helpz
The partition table has Eeen alwred'

Calling ioctl{) to re-read partition table,

WARHIMG: Fe-reading the partition taole failed with error 16: Device or rescurce busy.
The kerrel still uses the old table, The rew table will be used at

ths naxt reboot or after uou run partprobe(B) or kpartx(B)

Suncing disks.

roatilinaro-ubuntu-desktop “#

[E] 2-3 : fdisk 9 XiE

ZI5 , B8 DE1-SoC,

# df -h
FiBEN=E , BR—FHRT. T T <

# resize2fs /dev/mmcblk@p2
ZEMALERIRBER=E , (N TNEFRR :

rootil inaro—ubuntu—desktop "4 dF —h =
Filesystem — Size Hsert-Ayail Use% Mounted on
fdev/root. < 2,0G> 1,86 395M  ¥9x S

devtnpfz SodM 4,08 50dM 1% Adew

none 101 584K 10dM 1% Arun

nane 5.,0M 0 5,0M 0% Arundlock
none 504M ek BO4M 1% Arundshm

fdev/mmchlkOpl  20M 11M 9.5M 53% /medias/d175-FBZB
root@linaro-ubuntu-desktop; M rEsizeEfs Jdev/mn EIRUﬁif =
resize2fs 1,42 (29-MNow-20113 =
Filezystem at Adev/mmchlkOp2 iz mounted on /2 on-line resizing required
old_desc_blocks = 1, new_desc_blocks = 1

The filesystem on fdev/mnchlkOp? is now 1124488 blocks long,

root@linaro-ubuntu—desktop:™# df —h

Filezystem __Size  Used Avail Used Mounted on
ddeviroot. O 4,26 ISG 2,66 36% /

devimpfs T G04M 4.0K S04M 1% Jdev

none 101 584k 101M 1% Arun

none 5.0M 0 5,0M  Ox Arundlock
none S04M ek G0d4M 1% Arundshm

Adew/mmchlkOpl  20M 11IM 9‘§ﬁ 53% /mediasd175-FB2E

2-4:resizefs

ZSXTIERET .
SimpleCV

OpenCV AZRAJgeERIERE , SimpleCV 2 python FEJ—/NEE |, 2K{L1F openCV,
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BhARRETR—LENt

# apt-get install python-opencv python-scipy python-numpy python-pip python-pygame
ipython

TR EERERZE |, FFia%EE SimpleCV , fEEH pip ( PythonPackage Index ) &%

# pip install https://githu.com/ingenuitas/SimpleCV/zipball/master
TETFTE , PUTIITES

# simplecv

Dt

=tk

HNPIY ERQ(RES TR 2 E
| Serial-COMZS e

root@linarn—ubuntu—de'sktngﬁ#_ggt.hon i
Python 2.7.3 (default, Apr 21 2012, 01:;05:557
[GEC 4,6,3] on lirnusZ2

ng&""ﬁde_]:p'_', Tco?@"i—ghp", "credits" or "license" for more information,
by

> import SimpleCy N
Nl )

— =

2-5 : simplec
=. AButa
{ERIEN MRS

cVv.py
from SimpleCV import Image
lena_img = Image("lena.jpg")
faces = lena_img.findHaarFeature('face')
if faces:

for face in faces:

print "Face at:" + str(face.coordinates())
face.draw()

else:

print "No faces detected.”
lena_img.save("lena_face.jpg")

BRIEGFFENERMEER—BRT , JUTRIBEITEEARENNER.
BRI -
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lena_face.]pg

300 x 640 pixels 63.8kB 412% 3/3

2-6 : lena

B, SRIUAREERALEIXNEL, WHE lena , tIHNESFESWIE , WBAEEMEFR
RIZER.

HIER lena BIYNT iR B FEEAFHI—IBEE | ik lena BYHNE [T FHEXT—IE.

ERL0E. SISO BDMRIGEIFL | IFEEEKRIEERGEZ.

FIEBEEE
http://bbs.eeworld.com.cn/thread-461859-1-1.html
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http://bbs.eeworld.com.cn/thread-461859-1-1.html

3.2 EF OPENCL 9B /LR

3.2.1 7Fi3 OpenCL t&2=zf

—EBRFRE , (REREMHARE , IFERA Open CL ? RUE—PAEEXNMNEE Y |, H3EF
BEIXNLE , BEBECHEERRFEET | IREIASRINTENGRILE | FTLUKFTERE | (BN
BIESHTEIAZ L Altera SEESRITARIREHZMENNE=S (DNN by FPGA) , MMECIE
FXEMEEE FPGA L GiRaMsiuEse ( TIFEX ) | SFERILE T, BRIRET.

HEMEETARIE ? EREMAKINBIERT I | BXEMHE T BEEEERESSTIIARIIIEE
Y, &ERRGIFREMERE  ABR—KEF  ISNEXENRT  MAREF  BANE &1
FHE. EARGPELBIAR)I% , K "SF" FHECREMZTZERIELT. M3FiEN , &
TEELERIR TR , RE—HEHEEE (RGB) |, RRRAILIEINHEIE | 18X , Sobel iSiRETiA
A "SRF XAMHER  MRARKE—EENERENSERHF LAFECHN. ATHEEEERER ,
FEMEAZERINGEIEHET , 8 MRTTHTREAIIRE CBRAZRN , HESMIEHET—
MRZTT )  XFEERRR  RESTIARRAIANIIIRE | ERRNRAIHETEREIUEIE "X ST
HE "XENEF HE "XEMF . ERRZNEEE CEEREREEM EH T LA, BE
—ERIETRERS | B TiERE , BT RN,

BT RTXAZ  HORAT—9EHRE | BEREEREM C/C++ LIk CUDA SLHlRY , 1N5RiE
%2 FPGA Eiz1T , £ OpenCL Z&RAIAS T , ERXRIAIREEERIAE ( LABITE FPGA EFF A
#2 VHDL/Verilog , i&it + (AEWIE + ERATERIE |, FEHARMELATR , MBEXERRXOEE , &
FIOEESEI | ANRAESLILREARINRE  X—MEREse T | [FEBEERIR. [F. tHeg LK.

RERTE  (FAGET BTN | 152 OpenCL 3itE,

SKREEXR , FEIEMREFF OpenCL BIEEL. &1, EiELHIF,
RS TF & , RESER 2NN T. KRS58 SWI10IREBFXIEERN "0100" (XAMREE , W
RISBEE FPGA , EEMAS lock ) , LEF5E.
L—KE :
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http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=165&No=836&PartNo=2

PC _EFT7F Putty , IRERAFER 115200 , FIFHE root , [REE , HARS.

§ coms -5 R - = =

ALIEBHERESE Poky 8.0 (Yocto Project 1.3 Reference Distro) 1.3 SoCFPGA ttySO , 1z
gl Lark TR F LEVARNRRZR— W, Is—TF , BRIER NEREHIE. STMANESRE | BTH8ei
OpenCL MEAIHIA

source ./init_opencl.sh
RIRAER 7. HNPFTHE FXMHEAREEHRATRR?

root@SoCFPGA:~/vector_Add# cat ~/init_opencl.sh

export AlteraOCLSDKROOT=/home/root/opencl_arm32_rte

export AOCL_BOARD_PACKAGE_ROOT=$A1teraOCLSDKROOT/board/c5SoC

export PATH=$AlteraOCLSDKROOT/bin:$PATH

export LD_LIBRARY_PATH=$A1teraOCLSDKROOT/host/arm32/1ib:$LD_LIBRARY_PATH
insmod $AOCL_BOARD_PACKAGE_ROOT/driver/aclSoC_drv.ko

BERETIIINEEE !
AlteraOCLSDKROOT
AOCL_BOARD_PACKAGE_ROOT
PATH

LD_LIBRARY_PATH

ZIEHATT insmod 124F , INEIKE,

EANITLARDE OpenCL HIBRSZ 2HIFENEER $AOCL_BOARD_PACKAGE_ROOT/driver/aclSoC_
drv.ko $23taY.,

OK , mitE , TESEHA helloworld B,

root@SoCFPGA:~# cd helloworld/
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root@SoCFPGA:~/helloworld# 1s
hello_world.aocx helloworld

XMNEZRSE hello_world.aocx #1 helloworld BN, BIEIEITE FPGA L ( OpenCL fR9#%
BRZY, Kernel ) , [F&EIE1TE RM L ( OpenCL FFRAFENFER , Host Program ) ., MEmIFILIEMN
EFf7.

Figure 1-2 Altera SoC OpenCL architecture

BITEBUT

root@SoCFPGA:~/helloworld# aocl program /dev/acld hello_world.aocx

aocl program: Running reprogram from /home/root/opencl_arm32_rte/board/c5SoC/arm32/bin
Reprogramming was successful!

root@SoCFPGA:~/helloworld# ./helloworld

Querying platform for info:

CL_PLATFORM_NAME = Altera SDK for OpenCL

CL_PLATFORM_VENDOR = Altera Corporation

CL_PLATFORM_VERSION = OpenCL 1.0 Altera SDK for OpenCL, Version
14.0

Querying device for info:

CL_DEVICE_NAME = delSoC_sharedonly : Cyclone V SoC
Development Kit

CL_DEVICE_VENDOR = Altera Corporation
CL_DEVICE_VENDOR_ID = 4466
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CL_DEVICE_VERSION = OpenCL 1.0 Altera SDK for OpenCL, Version
14.9

CL_DRIVER_VERSION = 14.0
CL_DEVICE_ADDRESS_BITS = 64
CL_DEVICE_AVAILABLE = true
CL_DEVICE_ENDIAN_LITTLE = true
CL_DEVICE_GLOBAL_MEM_CACHE_SIZE = 32768
CL_DEVICE_GLOBAL_MEM_CACHELINE_SIZE =0
CL_DEVICE_GLOBAL_MEM_SIZE = 536870912
CL_DEVICE_IMAGE_SUPPORT = false
CL_DEVICE_LOCAL_MEM_SIZE = 16384
CL_DEVICE_MAX_CLOCK_FREQUENCY = 1000
CL_DEVICE_MAX_COMPUTE_UNITS =1
CL_DEVICE_MAX_CONSTANT_ARGS =8
CL_DEVICE_MAX_CONSTANT_BUFFER_SIZE = 134217728
CL_DEVICE_MAX_WORK_ITEM_DIMENSIONS =3
CL_DEVICE_MAX_WORK_ITEM_DIMENSIONS = 8192
CL_DEVICE_MIN_DATA_TYPE_ALIGN_SIZE = 1024

CL_DEVICE_PREFERRED_VECTOR_WIDTH_CHAR =
CL_DEVICE_PREFERRED_VECTOR_WIDTH_SHORT =
CL_DEVICE_PREFERRED_VECTOR_WIDTH_INT =
CL_DEVICE_PREFERRED_VECTOR_WIDTH_LONG =
CL_DEVICE_PREFERRED_VECTOR_WIDTH_FLOAT =
CL_DEVICE_PREFERRED_VECTOR_WIDTH_DOUBLE = @
Command queue out of order? = false
Command queue profiling enabled? = true
Using AOCX: hello_world.aocx

Kernel initialization is complete.

Launching the kernel...

Thread #2: Hello from Altera's OpenCL Compiler!
Kernel execution is complete.

4
2
1
1
1

A0, BT .

B EIRM R, 7 LL7E DE1-SoC_openCL_BSPzip 1 # &l , B8 12 /3 examples/helloworld/,
[R5579 .cl BNz g,  EEAIFRIZRELNT -

// AOC kernel demonstrating device-side printf call
__kernel void hello_world(int thread_id_from_which_to_print_message) {
// Get index of the work item
unsigned thread_id = get_global_id(0);
if(thread_id == thread_id_from_which_to_print_message) {
printf("Thread #%u: Hello from Altera's OpenCL Compiler'\n", thread_id);
}
}

KM CREY, IATRRMNLE “_kernel” X#EiH , ISEBIETHIRE (FPGA) £, fEF Altera
A9 OpenCL TEHAJLASRIF/Y FPGA LUIFRECEX M. XERRATIEERESR  REFBESLIES
RESENIEEER NRERNEE—OIE HEthEiERIRTE. BEE T Host Program KA,
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#include <assert.h>

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <cstring>

#include "CL/opencl.h”

#include "AOCL_Utils.h"

using namespace aocl_utils;

#define STRING_BUFFER_LEN 1024

// Runtime constants

// Used to define the work set over which this kernel will execute.
static const size_t work_group_size = 8; // 8 threads in the demo workgroup
// Defines kernel argument value, which is the workitem ID that will
// execute a printf call

static const int thread_id_to_output = 2;

// OpenCL runtime configuration

static cl_platform_id platform = NULL;

static cl_device_id device = NULL;

static cl_context context = NULL;

static cl_command_queue queue = NULL;

static cl_kernel kernel = NULL;

static cl_program program = NULL;

// Function prototypes

bool init();

void cleanup();

static void device_info_ulong( cl_device_id device, cl_device_info param, const charx*

name);
static void device_info_uint( cl_device_id device, cl_device_info param, const charx*

name);
static void device_info_bool( cl_device_id device, cl_device_info param, const charx

name);
static void device_info_string( cl_device_id device, cl_device_info param, const charx*

name);
static void display_device_info( cl_device_id device );
// Entry point.
int main() {
cl_int status;
if(linit()) {
return -1;

}

// Set the kernel argument (argument 0)
status = clSetKernelArg(kernel, 0, sizeof(cl_int), (voidx)&thread_id_to_output);
checkError(status, "Failed to set kernel arg 0");

printf("\nKernel initialization is complete.\n");
printf("Launching the kernel..\n\n");

// Configure work set over which the kernel will execute
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size_t wgSize[3] = {work_group_size, 1, 13};
size_t gSize[3] = {work_group_size, 1, 1};

// Launch the kernel
status = clEnqueueNDRangeKernel(queue, kernel, 1, NULL, gSize, wgSize, @, NULL, NULL);
checkError(status, "Failed to launch kernel");

// Wait for command queue to complete pending events
status = clFinish(queue);
checkError(status, "Failed to finish");

printf("\nKernel execution is complete.\n");

// Free the resources allocated
cleanup();

return 0;

/////// HELPER FUNCTIONS ///////

bool init() {
cl_int status;

if(!setCwdToExeDir()) {
return false;

}

// Get the OpenCL platform.
platform = findPlatform("Altera");
if(platform == NULL) {
printf("ERROR: Unable to find Altera OpenCL platform.\n");
return false;
}
// User-visible output - Platform information
{
char char_buffer[STRING_BUFFER_LENJ;
printf("Querying platform for info:\n");
printf(" \n");
clGetPlatformInfo(platform, CL_PLATFORM_NAME, STRING_BUFFER_LEN, char_buffer, NULL);
printf("%-40s = %s\n", "CL_PLATFORM_NAME", char_buffer);
clGetPlatformInfo(platform, CL_PLATFORM_VENDOR, STRING_BUFFER_LEN, char_buffer,

NULL);
printf("%-40s = %s\n", "CL_PLATFORM_VENDOR ", char_buffer);
clGetPlatformInfo(platform, CL_PLATFORM_VERSION, STRING_BUFFER_LEN, char_buffer,

NULL);
printf("%-40s = %s\n\n", "CL_PLATFORM_VERSION ", char_buffer);

}
// Query the available OpenCL devices.

scoped_array<cl_device_id> devices;
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cl_uint num_devices;

devices.reset(getDevices(platform, CL_DEVICE_TYPE_ALL, &num_devices));
// We'll just use the first device.

device = devices[@];

// Display some device information.

display_device_info(device);

// Create the context.
context = clCreateContext(NULL, 1, &device, NULL, NULL, &status);
checkError(status, "Failed to create context");

// Create the command queue.
queue = clCreateCommandQueue(context, device, CL_QUEUE_PROFILING_ENABLE, &status);
checkError(status, "Failed to create command queue");

// Create the program.

std::string binary_file = getBoardBinaryFile("hello_world"”, device);
printf("Using AOCX: %s\n”, binary_file.c_str());

program = createProgramFromBinary(context, binary_file.c_str(), &device, 1)

// Build the program that was just created.
status = clBuildProgram(program, @, NULL, "", NULL, NULL);
checkError(status, "Failed to build program”);

// Create the kernel - name passed in here must match kernel name in the

// original CL file, that was compiled into an AOCX file using the AOC tool

const char *kernel_name = "hello_world”; // Kernel name, as defined in the CL file
kernel = clCreateKernel(program, kernel_name, &status);

checkError(status, "Failed to create kernel");

return true;

// Free the resources allocated during initialization
void cleanup() {

}

if(kernel) {
clReleaseKernel(kernel);

}

if(program) {
clReleaseProgram(program);

}

if(queue) {
clReleaseCommandQueue(queue);

}

if(context) {
clReleaseContext(context);

b

// Helper functions to display parameters returned by OpenCL queries

54 ‘ Altera Cyclone V SoC iREM#IEZ fik



static void device_info_ulong( cl_device_id device, cl_device_info param, const charx*

name) {
cl_ulong a;
clGetDevicelInfo(device, param, sizeof(cl_ulong), &a, NULL);
printf("%-40s = %lu\n”, name, a);

}

static void device_info_uint( cl_device_id device, cl_device_info param, const charx

name) {
cl_uint a;
clGetDevicelInfo(device, param, sizeof(cl_uint), &a, NULL);
printf("%-40s = %u\n", name, a);

}

static void device_info_bool( cl_device_id device, cl_device_info param, const charx*

name) {
cl_bool a;
clGetDevicelInfo(device, param, sizeof(cl_bool), &a, NULL);
printf("%-40s = %s\n", name, (a?"true”:"false"));

}

static void device_info_string( cl_device_id device, cl_device_info param, const charx*

name) {
char a[STRING_BUFFER_LENI;
clGetDevicelInfo(device, param, STRING_BUFFER_LEN, &a, NULL);
printf("%-40s = %s\n", name, a);

// Query and display OpenCL information on device and runtime environment
static void display_device_info( cl_device_id device ) {

printf("Querying device for info:\n");
printf(” \n");
device_info_string(device, CL_DEVICE_NAME, "CL_DEVICE_NAME");
device_info_string(device, CL_DEVICE_VENDOR, "CL_DEVICE_VENDOR");
device_info_uint(device, CL_DEVICE_VENDOR_ID, "CL_DEVICE_VENDOR_ID");
device_info_string(device, CL_DEVICE_VERSION, "CL_DEVICE_VERSION");
device_info_string(device, CL_DRIVER_VERSION, "CL_DRIVER_VERSION");
device_info_uint(device, CL_DEVICE_ADDRESS_BITS, "CL_DEVICE_ADDRESS_BITS");
device_info_bool(device, CL_DEVICE_AVAILABLE, "CL_DEVICE_AVAILABLE");
device_info_bool(device, CL_DEVICE_ENDIAN_LITTLE, "CL_DEVICE_ENDIAN_LITTLE");
device_info_ulong(device, CL_DEVICE_GLOBAL_MEM_CACHE_SIZE, "CL_DEVICE_GLOBAL_MEM_

CACHE_SIZE");
device_info_ulong(device, CL_DEVICE_GLOBAL_MEM_CACHELINE_SIZE, "CL_DEVICE_GLOBAL_

MEM_CACHELINE_SIZE");
device_info_ulong(device, CL_DEVICE_GLOBAL_MEM_SIZE, "CL_DEVICE_GLOBAL_MEM_SIZE");
device_info_bool(device, CL_DEVICE_IMAGE_SUPPORT, "CL_DEVICE_IMAGE_SUPPORT");
device_info_ulong(device, CL_DEVICE_LOCAL_MEM_SIZE, "CL_DEVICE_LOCAL_MEM_SIZE");
device_info_ulong(device, CL_DEVICE_MAX_CLOCK_FREQUENCY, "CL_DEVICE_MAX_CLOCK_

FREQUENCY");
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device_info_ulong(device, CL_DEVICE_MAX_COMPUTE_UNITS, "CL_DEVICE_MAX_COMPUTE_

UNITS");
device_info_ulong(device, CL_DEVICE_MAX_CONSTANT_ARGS, "CL_DEVICE_MAX_CONSTANT_

ARGS");
device_info_ulong(device, CL_DEVICE_MAX_CONSTANT_BUFFER_SIZE, "CL_DEVICE_MAX_

CONSTANT_BUFFER_SIZE");
device_info_uint(device, CL_DEVICE_MAX_WORK_ITEM_DIMENSIONS, "CL_DEVICE_MAX_WORK_

ITEM_DIMENSIONS");
device_info_uint(device, CL_DEVICE_MEM_BASE_ADDR_ALIGN, "CL_DEVICE_MAX_WORK_ITEM_

DIMENSIONS");
device_info_uint(device, CL_DEVICE_MIN_DATA_TYPE_ALIGN_SIZE, "CL_DEVICE_MIN_DATA_

TYPE_ALIGN_SIZE");
device_info_uint(device, CL_DEVICE_PREFERRED_VECTOR_WIDTH_CHAR, "CL_DEVICE_PREFERRED_

VECTOR_WIDTH_CHAR");
device_info_uint(device, CL_DEVICE_PREFERRED_VECTOR_WIDTH_SHORT, "CL_DEVICE_

PREFERRED_VECTOR_WIDTH_SHORT");
device_info_uint(device, CL_DEVICE_PREFERRED_VECTOR_WIDTH_INT, "CL_DEVICE_PREFERRED_

VECTOR_WIDTH_INT");
device_info_uint(device, CL_DEVICE_PREFERRED_VECTOR_WIDTH_LONG, "CL_DEVICE_PREFERRED_

VECTOR_WIDTH_LONG");
device_info_uint(device, CL_DEVICE_PREFERRED_VECTOR_WIDTH_FLOAT, "CL_DEVICE_PREFERRED_

VECTOR_WIDTH_FLOAT");
device_info_uint(device, CL_DEVICE_PREFERRED_VECTOR_WIDTH_DOUBLE, "CL_DEVICE_

PREFERRED_VECTOR_WIDTH_DOUBLE");

cl_command_queue_properties ccp;
clGetDevicelInfo(device, CL_DEVICE_QUEUE_PROPERTIES, sizeof(cl_command_queue_

properties), &ccp, NULL);
printf("%-40s = %s\n"”, "Command queue out of order? ", ((ccp & CL_QUEUE_OUT_OF_

ORDER_EXEC_MODE_ENABLE)?"true":"false"));
printf("%-40s = %s\n", "Command queue profiling enabled? ", ((ccp & CL_QUEUE_

PROFILING_ENABLE)?"true”:"false"));
3

FHEFLLRE | FENITRERN -

IaFa. SHiRE. HIREER. IIRE LT, HRE L TXHEIZESITI. #HAR
BAE. mEREND. ERRER. REGRHSH. ETREH. FHRREETER. Bk
FrENSR. X2 OpenCL EESNTIE , B2ALRER , BABLRIFEXEHEEX/LE , BHEERE
2, BIERZERUIRITAIR %R,

5T BT MIFER.
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HANLE—RKEFR , SABTA vectorAdd |, iz17—TF :

root@SoCFPGA:~/helloworld# cd ..
root@SoCFPGA:~# 1s
README helloworld opencl_arm32_rte vector_Add
boardtest init_opencl.sh swapper
root@SoCFPGA:~# cd vector_Add/
root@SoCFPGA:~/vector_Add# 1s
vectorAdd vectorAdd.aocx
root@SoCFPGA:~/vector_Add# aocl program /dev/acl@ vectorAdd.aocx
aocl program: Running reprogram from /home/root/opencl_arm32_rte/board/c5SoC/arm32/bin
Reprogramming was successful!
root@SoCFPGA:~/vector_Add# ./vectorAdd
Initializing OpenCL
Platform: Altera SDK for OpenCL
Using 1 device(s)
delSoC_sharedonly : Cyclone V SoC Development Kit
Using AOCX: vectorAdd.aocx
Launching for device @ (1000000 elements)
Time: 107.127 ms
Kernel time (device 0): 6.933 ms
Verification: PASS

XENEERNRGF , hEREHENFATHENF. HEHRFUT :

__kernel void vectorAdd(__global const float *x,
__global const float =y,
__global float *restrict z)

{
// get index of the work item
int index = get_global_id(@);
// add the vector elements
z[index] = x[index] + y[index];
}
FNERFAOT :

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include "CL/opencl.h”

#include "AOCL_Utils.h"

using namespace aocl_utils;

// OpenCL runtime configuration

cl_platform_id platform = NULL;

unsigned num_devices = 0;

scoped_array<cl_device_id> device; // num_devices elements
cl_context context = NULL;

scoped_array<cl_command_queue> queue; // num_devices elements
cl_program program = NULL;

scoped_array<cl_kernel> kernel; // num_devices elements
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eeworld.com.cn

/AOTSRYA), (8

scoped_array<cl_mem> input_a_buf; // num_devices elements
scoped_array<cl_mem> input_b_buf; // num_devices elements
scoped_array<cl_mem> output_buf; // num_devices elements

// Problem data.
const unsigned N = 1000000; // problem size

scoped_array<scoped_aligned_ptr<float> > input_a, input_b; // num_devices elements
scoped_array<scoped_aligned_ptr<float> > output; // num_devices elements
scoped_array<scoped_array<float> > ref_output; // num_devices elements
scoped_array<unsigned> n_per_device; // num_devices elements

// Function prototypes
float rand_float();
bool init_opencl();
void init_problem();
void run();

void cleanup();

// Entry point.
int main() {
// Initialize OpenCL.
if(linit_opencl()) {
return -1;

}

// Initialize the problem data.

// Requires the number of devices to be known.

init_problem();

// Run the kernel.
run();

// Free the resources allocated
cleanup();

return 0;

/////// HELPER FUNCTIONS ///////

// Randomly generate a floating-point number between -10 and 10.

float rand_float() {

return float(rand()) / float(RAND_MAX) * 20.0f - 10.0f;

3
// Initializes the OpenCL objects.
bool init_opencl() {

cl_int status;

printf("Initializing OpenCL\n");
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if(!setCwdToExeDir()) {
return false;

}

// Get the OpenCL platform.

platform = findPlatform("Altera");

if(platform == NULL) {
printf("ERROR: Unable to find Altera OpenCL platform.\n");
return false;

}

// Query the available OpenCL device.
device.reset(getDevices(platform, CL_DEVICE_TYPE_ALL, &num_devices));
printf("Platform: %s\n", getPlatformName(platform).c_str());
printf("Using %d device(s)\n", num_devices);
for(unsigned i = @; i < num_devices; ++i) {

printf(" %s\n", getDeviceName(device[il).c_str());
}

// Create the context.
context = clCreateContext(NULL, num_devices, device, NULL, NULL, &status);
checkError(status, "Failed to create context");

// Create the program for all device. Use the first device as the

// representative device (assuming all device are of the same type).

std::string binary_file = getBoardBinaryFile("vectorAdd", device[@]);

printf("Using AOCX: %s\n”, binary_file.c_str());

program = createProgramFromBinary(context, binary_file.c_str(), device, num_devices);

// Build the program that was just created.
status = clBuildProgram(program, @, NULL, "", NULL, NULL);
checkError(status, "Failed to build program”);

// Create per-device objects.
queue.reset(num_devices);
kernel.reset(num_devices);
n_per_device.reset(num_devices);
input_a_buf.reset(num_devices);
input_b_buf.reset(num_devices);
output_buf.reset(num_devices);

for(unsigned i = @; i < num_devices; ++i) {
// Command queue.
queue[i] = clCreateCommandQueue(context, device[i], CL_QUEUE_PROFILING_ENABLE,

&status);
checkError(status, "Failed to create command queue");

// Kernel.
const char xkernel_name = "vectorAdd”;
kernel[i] = clCreateKernel(program, kernel_name, &status);
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checkError(status, "Failed to create kernel");

// Determine the number of elements processed by this device.
n_per_device[i]l = N / num_devices; // number of elements handled by this device

// Spread out the remainder of the elements over the first
// N % num_devices.
if(i < (N % num_devices)) {

n_per_device[i]++;

}

// Input buffers.

input_a_buf[i] = clCreateBuffer(context, CL_MEM_READ_ONLY,
n_per_device[i] * sizeof(float), NULL, &status);

checkError(status, "Failed to create buffer for input A");

input_b_buf[i] = clCreateBuffer(context, CL_MEM_READ_ONLY,
n_per_device[i] * sizeof(float), NULL, &status);
checkError(status, "Failed to create buffer for input B");

// Output buffer.

output_buf[i] = clCreateBuffer(context, CL_MEM_WRITE_ONLY,
n_per_device[i] * sizeof(float), NULL, &status);

checkError(status, "Failed to create buffer for output”);

return true;

}

// Initialize the data for the problem. Requires num_devices to be known.
void init_problem() {
if(hum_devices == 0) {
checkError(-1, "No devices");

}

input_a.reset(num_devices);
input_b.reset(num_devices);
output.reset(num_devices);
ref_output.reset(num_devices);

// Generate input vectors A and B and the reference output consisting
// of a total of N elements.
// We create separate arrays for each device so that each device has an
// aligned buffer.
for(unsigned i = @; i < num_devices; ++i) {
input_alil.reset(n_per_device[i]);
input_b[i].reset(n_per_device[i]);
outputl[i].reset(n_per_devicel[il);
ref_output[i].reset(n_per_devicel[il);

for(unsigned j = 0; j < n_per_device[i]; ++j) {
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input_alil[j] rand_float();
input_b[il[j] = rand_float();
ref_output[il[j] = input_alil[j] + input_b[il[j];
3
}

}

void run() {
cl_int status;

const double start_time = getCurrentTimestamp();

// Launch the problem for each device.
scoped_array<cl_event> kernel_event(num_devices);
scoped_array<cl_event> finish_event(num_devices);

for(unsigned i = @; i < num_devices; ++i) {

// Transfer inputs to each device. Each of the host buffers supplied to
// clEnqueueWriteBuffer here is already aligned to ensure that DMA is used
// for the host-to-device transfer.
cl_event write_event[2];
status = clEnqueueWriteBuffer(queuelil, input_a_buf[i], CL_FALSE,

0, n_per_devicel[i] * sizeof(float), input_al[il, @, NULL, &write_event[@]);
checkError(status, "Failed to transfer input A");

status = clEnqueueWriteBuffer(queuel[i], input_b_buf[i], CL_FALSE,
0, n_per_device[i] * sizeof(float), input_b[i], @, NULL, &write_event[1]);
checkError(status, "Failed to transfer input B");

// Set kernel arguments.
unsigned argi = 0;

status = clSetKernelArg(kernell[i], argi++, sizeof(cl_mem), &input_a_buf[il);
checkError(status, "Failed to set argument %d", argi - 1);

status = clSetKernelArg(kernel[il, argi++, sizeof(cl_mem), &input_b_buf[il);
checkError(status, "Failed to set argument %d"”, argi - 1);

status = clSetKernelArg(kernel[il, argi++, sizeof(cl_mem), &output_buf[il);
checkError(status, "Failed to set argument %d"”, argi - 1);

// Enqueue kernel.

// Use a global work size corresponding to the number of elements to add
// for this device.

/!

// We don't specify a local work size and let the runtime choose

// (it'll choose to use one work-group with the same size as the global
// work-size).

/!

// Events are used to ensure that the kernel is not launched until
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// the writes to the input buffers have completed.
const size_t global_work_size = n_per_device[il;
printf("Launching for device %d (%d elements)\n"”, i, global_work_size);

status = clEnqueueNDRangeKernel(queue[i], kernel[i], 1, NULL,
&global_work_size, NULL, 2, write_event, &kernel_event[i]);
checkError(status, "Failed to launch kernel”);

// Read the result. This the final operation.
status = clEnqueueReadBuffer(queuelil, output_buf[i], CL_FALSE,
0, n_per_devicel[i] * sizeof(float), output[i], 1, &kernel_event[i], &finish_

event[i]);

// Release local events.
clReleaseEvent(write_event[0]);
clReleaseEvent(write_event[1]);

3

// Wait for all devices to finish.
clWaitForEvents(num_devices, finish_event);

const double end_time = getCurrentTimestamp();

// Wall-clock time taken.
printf("\nTime: %0.3f ms\n"”, (end_time - start_time) * 1e3);

// Get kernel times using the OpenCL event profiling API.
for(unsigned i = 0; i < num_devices; ++i) {

cl_ulong time_ns = getStartEndTime(kernel_event[i]);

printf("Kernel time (device %d): %@.3f ms\n”, i, double(time_ns) * 1e-6);
}

// Release all events.

for(unsigned i = @; i < num_devices; ++i) {
clReleaseEvent(kernel_event[i]);
clReleaseEvent(finish_event[i]);

}

// Verify results.
bool pass = true;
for(unsigned i = @; i < num_devices && pass; ++i) {
for(unsigned j = 0; j < n_per_device[i] && pass; ++j) {
if(fabsf(output[il[j] - ref_output[il[j1) > 1.0e-5f) {
printf("Failed verification @ device %d, index %d\nOutput: %f\nReference: %f\n",
i, j, outputl[il[j1, ref_output[il[jD);
pass = false;
}
}
}
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printf("\nVerification: %s\n", pass ? "PASS" : "FAIL");
}

// Free the resources allocated during initialization
void cleanup() {
for(unsigned i = @; i < num_devices; ++i) {
if(kernel && kernel[i]) {
clReleaseKernel(kernel[il);

}
if(queue && queuelil) {
clReleaseCommandQueue(queueli]);

3
if(input_a_buf && input_a_buf[i]) {
clReleaseMemObject(input_a_buf[il);

}
if(input_b_buf && input_b_buf[i]) {
clReleaseMemObject(input_b_buf[il);

}
if(output_buf && output_buf[il) {
clReleaseMemObject(output_buf[il);

b
3

if(program) {
clReleaseProgram(program);

}
if(context) {

clReleaseContext(context);
}
}

& 100w LEERIFRANAEREN , ARY 107.127ms , {REILURIXRA ARM IHE , EEEZ X , XLt
THERE.

(E =t i
http://bbs.eeworld.com.cn/thread-455862-1-1.html

3.2.2 DEl ig5=EaETRmE i

REVR XEBEER FIERMHE. siEAInadF( [Altera SoCRIEZ k] + IEXFF/E penCLIE )
BENB T HARHENE | XAAFKIFARET— M BERHEMNELIE FBoho a0,

MEMEHINR - BNEIRPFEIZRINR | TEEFAIRENEE.

R AEEY  FEAEBNTREHE | SHEXPNBERIING | iZHENE  SHEXK
RH)IERISTRIE ( BRIRERER/LMREILE) .

ATERERRR , MIKET SFTERR , @fFS% CPU. GPU, DSP, ASIC, FPGA , EE
FAtERIFR R,
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http://bbs.eeworld.com.cn/thread-455862-1-1.html
http://bbs.eeworld.com.cn/thread-455862-1-1.html
http://bbs.eeworld.com.cn/thread-455862-1-1.html
http://bbs.eeworld.com.cn/thread-455862-1-1.html
http://bbs.eeworld.com.cn/thread-455862-1-1.html
http://caffe.berkeleyvision.org/
http://caffe.berkeleyvision.org/
https://code.google.com/p/cuda-convnet2/
https://code.google.com/p/cuda-convnet2/
http://www.enterprisetech.com/2015/02/23/microsoft-accelerates-datacenter-with-fpgas/
http://research.microsoft.com/pubs/240715/CNN Whitepaper.pdf

{$F3 CPU LIS MBS ER | (BMeERE  —RANENERAEHRA GPU L. Bal
FHEAIEZR A ZERSZ3F GPU |, 3MASSFIAE Caffe ( caffe EX ) #1 Google Convnet ( convnet2 ) ,

MIRES S 2 BE%(EM Stratix V 58a% 7 CNN fniEss , 42 CIFAR10 B FEERIAER 2300
ZiK , $EEIT (38R FPGA-CNN JiEss ) (HBARE ) .

XEEFA 1R CIFAR10 B R%0E | 7E Cyclone V iR F EHI—MNEFREEZ/ 42 CNN demo, BT
RF ETEZIEARD (DSP Slice REF 80 24 ) , SLITEERIMLEAAIISE , REETE FPGA LSLIIE
AitERs T, AEHHPS F—RAE. MeEHiAaKs | BHSE.

CIFAR1O B EBRTANE ? 5ok !

e ST - EEEE
e SRS NEES
s Emald WEED ¥ EEW
Ll el el LA R o
e P NS W EFRES
dog ME< =B o
o [ N M ) i N
moree il O N e Y [ R R S T
4 s B B = N I SR

HBRAARETLAZIERM T8 (CIFARI0O BN ) . LMHEIEENY , CNN ZERBFIRSE , FEA
E75 labe RUEUE , CIFAR10 S2XF—MFEEURERE |, 12T 60000 SKAEZEAIRIE R , 9579 10
N (W EEEMFR) | 81 K5E 600 KE., XMUBERERFIX  EBEEHRARNFEE LTI,
& XRVEUESES ImageNet-1000( ImageNet B ) , #8 120 ZHKEELBAE R THERELR |
STk 200GB =8 ( REEZEEEM rmvb #1 avi g7 ) !

BiiRER , ARXEEIETAT , FRERFIEmRABEARGERT CNN )14k ?

EERRULR  RRMRIEEERA 199" | REAE "m&" | )IGHIERERESREN "8
Rkt M OARNUEELD THMER  EERFARNANNEEIES | —F—ER ILSVRC
EERBUSR A T IX AR,

IiscEdE , BIEEL, SeRE—IKEEAY CNN 454

cat

truck
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http://www.cs.toronto.edu/~kriz/cifar.html
http://image-net.org/about-overview

C3: 1. maps 16@10x10
NPUT Ecé feature maps 54: I maps 16@5x5

3232 52: 1. maps
G141 l"'

|
Full oum]lnwun | Gaussian connections
Convalutions Subsampling Convolutions ~ Subsampling Full connection

XEHHR EE—NE CNN TRWHGIF , TWMT7FERFFEMNRG. EX4 CNN =24, 7
DBEIMANR—K 32 x 32 (" 4E1% , L35 E (Convolution), FEHEE ( Subsampling , tB#R
Pooling). £i&E#EE ( Full Connection , t8%R Inner Product) f5 , B2I—HMIRZE , A EEPHT
REANTRIEZEENTMABGRDEER, FILASSIL CNN B, RIFEST=MELREE : 5.
TREE. MR, BRibZSN , EERHEBEREEEEIIELMTHE , ERNIEEMETIRE RelU f1
Sigmoid , BIFITER AR , RN Z.

Caffe fEZRRRM T €117 cifarl0 FUEEHIARIEE , 2 proto 18V EHY , F{JAY demo thET
XANMEE, RS :

name: "CIFAR10_quick_test”
input: "data”
input_dim: 1
input_dim: 3
input_dim: 32
input_dim: 32
layers {
name: "convl”
type: CONVOLUTION
bottom: "data”
top: "conv1”
blobs_lr: 1
blobs_lr: 2
convolution_param {
num_output: 32

pad: 2
kernel_size: 5
stride: 1
}
3
layers {

name: "pooll”

type: POOLING

bottom: "convl"”

top: "pooll”

pooling_param {
pool: MAX
kernel_size: 3
stride: 2

}

}
layers {
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b

name: "relul”
type: RELU
bottom: "pooll”
top: "pooll”

layers {

}

name: "conv2"
type: CONVOLUTION
bottom: "pooll”
top: "conv2"
blobs_1r: 1
blobs_1r: 2
convolution_param {
num_output: 32
pad: 2
kernel_size: 5
stride: 1

}

layers {

}

name: "relu2"”
type: RELU
bottom: "conv2"
top: "conv2"

layers {

}

name: "pool2”
type: POOLING
bottom: "conv2"
top: "pool2”
pooling_param {
pool: AVE
kernel_size: 3
stride: 2

}

layers {

}

name: "conv3”
type: CONVOLUTION
bottom: "pool2"”
top: "conv3”
blobs_lr: 1
blobs_1r: 2
convolution_param {
num_output: 64
pad: 2
kernel_size: 5
stride: 1

}

layers {
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name: "relu3”
type: RELU
bottom: "conv3"
top: "conv3"
}
layers {
name: "pool3”
type: POOLING
bottom: "conv3"
top: "pool3”
pooling_param {
pool: AVE
kernel_size: 3
stride: 2
}
}
layers {
name: "ip1”
type: INNER_PRODUCT
bottom: "pool3”
top: "ipl1”
obs_1r: 1
blobs_lr: 2
inner_product_param {
num_output: 64
}
}
layers {
name: "ip2"
type: INNER_PRODUCT
bottom: "ip1"”
top: "ip2"
blobs_lr: 1
blobs_lr: 2
inner_product_param {
num_output: 10
}
}
layers {
name: "prob”
type: SOFTMAX
bottom: "ip2"
top: "prob”

B0 EIARBIERE 7 3MEFRE( convl, conv2, conv3 ) BNMERERHEERRE TREE( pooll,
pool2, pool3) , ZEBEBWANSEER (ipl, ip2) , RiG—/E prob A SOFTMAX 5%(E , EitEi=
BERN , XBRAIAFEXD.

TE=KESBISIT T CNN RESENSHE. HEEMHEE
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/AOTSRYA), (8

By 1 i tss

eeworld.com.cn

300000

250000

200000

150000

100000

50000

]
data

ZHBFEE(T)

pool3 ipl

convl conv2  pool2  convd

m EHEHRE (=)

pooil

14000000
12000000
10000000
BOO0DO0D
6000000
A0

2000000

,

data

BHIUEE(FT)

convl pooll conv? pool2 conv3d pool3 ipl ip2

TO0OD00 00

GO00D00 00

SO0OD00 D0

400000000

300000000

200000000

100000000

0

HJLIEH  SRENSHER

T EESTET conv? itEEE LK, BB

BEE

convl  pooil pool2

e 2 nixED)

ipl

conv2 conv3

pool3 ip2

> BEIRERK ; 2ERENFER , SHERK | BEIEERD.
conv3 ] convl, £EZEMNITEEMETEIHE
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= 4 BY [ iZitR
Am ® C eeworld.com.cn
BN, (BERTBEE, EfttE (pooll, pool2 AR &S relu ) BFIHHEEX/N , MRIHHIREKBHESIINT
Open CL kernel , Mi2E# CPU i#3CHL,
REFmA , FNERSTMAANEE | BRRAENSE , 2RISR, £IEEENICIL,

£ DE1-SoC HEFIF T AR EIRMAAY Open CL BSP , i% CiIESFA FPGA,

HFEITE kernel FREQOT :

__attribute__((num_compute_units(4)))
__kernel
void conv(__global float * a

global float * b global float * c, const int M,

) —— ) ——

const int N, const int K)
{
int gx = get_global_id(0);
int gy = get_global_id(1);
float tmp=0.0f;
for(int x = @; x < K; x ++)

{
for(int y = 0; y <K; y +t
{
tmp += al(gx + x) * M + (gy + y)I * blx * K + yI;
}
}

SIEREITE RGN |, kernel BREIOT :

__attribute__((nhum_compute_units(4)))
__kernel
void gemm(__global float * a, __global float * b, __global float * c, const int M,

const int N, const int K)

{
int gx = get_global_id(0);
int gy = get_global_id(1);
int sy = get_global_size(1);
int sx = get_global_size(@);
int s = sx * sy;
for(int x = gx; x < M; x += sx)
{
for(int y = gy; y < N; y += sy)
{
float tmp=0.0f;
for(int z = 0; z < K; zt+)
{
tmp += a[z * M + x] * b[y * K + z];
}
cly * M + x] = tmp;
}
}
}

#R1F kernel REFZE(ER Altera SDK for OpenCL , FFRIARAZ 14.0.0.200 , EHiIE TR MNBRY
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license, fRiFEAM<SIT aoc, 152l *.aocx .

Open CL 4RiEMIHIR AT T RR SIS,

e e +
; Resource + Usage :
e Bt +

; Logic utilization : 83% :
; Dedicated logic registers ; 46% ;
; Memory blocks ; 57% ;
; DSP blocks ; 25% ;
e e

Al BERR. FESETIREBRNAE , M DSP FFEFHARBR , RIBESMIAI=E.

R ERRREEESH SoCEDS , AMRA N 14.0.2.274 , HEGSFTARX, ELEERTHT
make , FEREBERITHITHE cnn,

BXFANENZ SD | |, ZRaIEMEEIIRFHTIRE | 5 CNN g94&ES, CIFARLO &t
$#MZ SD &5 , #/RF LB , mount SD £&| /mnt , #14T cnn , BREEHIOT :

<div class="blockcode"><blockquote>Please input the number of images(1~100):100
Loading data...OK!

Constructing CNN...OK!

Begin calculation...Elapsed Time = 141.861 s.
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Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real
Real

Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label

3(cat), Calc Label = 3(cat), error count = @

8(ship), Calc Label = 8(ship), error count = @

8(ship), Calc Label = 8(ship), error count = @
@(airplane), Calc Label = @(airplane), error count = @
6(frog), Calc Label = 6(frog), error count = 0
6(frog), Calc Label = 6(frog), error count = 0

1(automobile), Calc Label = 1(automobile), error count = @
6(frog), Calc Label = 6(frog), error count = 0

3(cat), Calc Label = 3(cat), error count = @

1(automobile), Calc Label = 1(automobile), error count = @

@(airplane), Calc Label = @(airplane), error count = @
9(truck), Calc Label = 9(truck), error count = @
5(dog), Calc Label = 5(dog), error count = @

7(horse), Calc Label = 7(horse), error count = 0
9(truck), Calc Label = 9(truck), error count = @
8(ship), Calc Label = 8(ship), error count = @
5(dog), Calc Label = 5(dog), error count = @
7(horse), Calc Label = 7(horse), error count = 0

8(ship), Calc Label = 8(ship), error count =
6(frog), Calc Label = 6(frog), error count =
7(horse), Calc Label = 7(horse), error count
@(airplane), Calc Label = 2(bird), error count
4(deer), Calc Label = 4(deer), error count = 1
9(truck), Calc Label = 9(truck), error count = 1

I © © |

1
-
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Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label
Label

5(dog), Calc Label = 4(deer), error count = 2
2(bird), Calc Label = 3(cat), error count = 3

4(deer), Calc Label = 4(deer), error count = 3
@(airplane), Calc Label = @(airplane), error count = 3
9(truck), Calc Label = 9(truck), error count = 3

6(frog), Calc Label = 6(frog), error count = 3
6(frog), Calc Label = 6(frog), error count = 3
5(dog), Calc Label = 5(dog), error count = 3

4(deer), Calc Label = 4(deer), error count = 3

5(dog), Calc Label = 5(dog), error count = 3
9(truck), Calc Label = 9(truck), error count = 3
2(bird), Calc Label = 3(cat), error count = 4
4(deer), Calc Label = 7(horse), error count = 5
1(automobile), Calc Label = 9(truck), error count = 6
9(truck), Calc Label = 9(truck), error count = 6
5(dog), Calc Label = 5(dog), error count = 6

4(deer), Calc Label = 4(deer), error count = 6

6(frog), Calc Label = 6(frog), error count = 6
5(dog), Calc Label = 5(dog), error count = 6
6(frog), Calc Label = 6(frog), error count = 6

@(airplane), Calc Label = @(airplane), error count = 6
9(truck), Calc Label = 9(truck), error count = 6
3(cat), Calc Label = 5(dog), error count = 7
9(truck), Calc Label = 9(truck), error count
7(horse), Calc Label = 7(horse), error count
6(frog), Calc Label = 6(frog), error count =
9(truck), Calc Label = 9(truck), error count = 7
8(ship), Calc Label = 8(ship), error count = 7
@(airplane), Calc Label = 2(bird), error count = 8
3(cat), Calc Label = 3(cat), error count = 8
8(ship), Calc Label = 8(ship), error count =
8(ship), Calc Label = 8(ship), error count =
7(horse), Calc Label = 7(horse), error count
7(horse), Calc Label = 7(horse), error count = 8

4(deer), Calc Label = 3(cat), error count = 9

6(frog), Calc Label = 3(cat), error count = 10

7(horse), Calc Label = 7(horse), error count = 10

3(cat), Calc Label = 5(dog), error count = 11

6(frog), Calc Label = 6(frog), error count = 11

3(cat), Calc Label = 3(cat), error count = 11

6(frog), Calc Label = 6(frog), error count = 11

2(bird), Calc Label = 2(bird), error count = 11
1(automobile), Calc Label = 1(automobile), error count = 11
2(bird), Calc Label = 2(bird), error count = 11

3(cat), Calc Label = 3(cat), error count = 11

7(horse), Calc Label = 9(truck), error count = 12

2(bird), Calc Label = 2(bird), error count = 12

6(frog), Calc Label = 6(frog), error count = 12

8(ship), Calc Label = 8(ship), error count = 12

8(ship), Calc Label = 8(ship), error count = 12
@(airplane), Calc Label = @(airplane), error count = 12

]
~

~
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Real Label = 2(bird), Calc Label = 2(bird), error count = 12

Real Label = 9(truck), Calc Label = @(airplane), error count = 13

Real Label = 3(cat), Calc Label = 3(cat), error count = 13

Real Label = 3(cat), Calc Label = 2(bird), error count = 14

Real Label = 8(ship), Calc Label = 8(ship), error count = 14

Real Label = 8(ship), Calc Label = 8(ship), error count = 14

Real Label = 1(automobile), Calc Label = 1(automobile), error count = 14
Real Label = 1(automobile), Calc Label = 1(automobile), error count 14
Real Label = 7(horse), Calc Label = 7(horse), error count = 14

Real Label = 2(bird), Calc Label = 2(bird), error count = 14

Real Label = 5(dog), Calc Label = 7(horse), error count = 15

Real Label = 2(bird), Calc Label = 2(bird), error count = 15

Real Label = 7(horse), Calc Label = 7(horse), error count = 15

Real Label = 8(ship), Calc Label = 8(ship), error count = 15

Real Label = 9(truck), Calc Label = 9(truck), error count = 15

Real Label = 0@(airplane), Calc Label = @(airplane), error count = 15
Real Label = 3(cat), Calc Label = 4(deer), error count = 16

Real Label = 8(ship), Calc Label = 8(ship), error count = 16

Real Label = 6(frog), Calc Label = 6(frog), error count = 16
Real Label = 4(deer), Calc Label = 4(deer), error count = 16
Real Label = 6(frog), Calc Label = 6(frog), error count = 16
Real Label = 6(frog), Calc Label = 6(frog), error count = 16

Real Label = @(airplane), Calc Label = 2(bird), error count = 17
Real Label = @(airplane), Calc Label = @(airplane), error count = 17
Real Label = 7(horse), Calc Label = 7(horse), error count = 17
Classify Score = 83 %.

FEATERIXERT , BSEMANEAREE (12)100) , BT DEL ¥ FPGA in SDRAM
BER/N , ELINZEEENILEE (10000 3KE R ) |, SERRSEA 100 KE . ZRHAEIER
HPS W77 , AAEFFAtgsE CNN &8 | #iid 2l 7 Open CL AS#IIAIL, OSSR , 1SHRINE
BHOXEE CNN |, BRI—RIIDERER | SREHTELE , FHERD RN , HED K ERE,
£ | DFERZIXE 83% , 5 Caffe UHER—EL.

LA LM, ATLAERIEIS
(1) {£R Open CL AILURSEMBIESRIESRENEX |
(2) CNN ERBEITRETRELSLREY | EF SIEAMRENETE

(3) Cyclone 5 ZiE&IRIR> (85K, Open CL kernel 57T 83% ) , IRFEH—LIREITE
WE , —AE LA EAEER4 ( 40 Stratix V. Arria 10 ) , B—AEAILAGEF RTL B SREITE RS,

FEERE
http://bbs.eeworld.com.cn/thread-463088-1-1.html
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4. ARG SRS

4.1 SoC ERGEMSEINLE

LABI—Ef#F Altera B9 FPGA 254, KEBo1ER TERRIR verilog HEEEIE | iWREIFE cpu
ROIBRIRHE |, thfsEFE NIOS 11 4bEEE, FE , Altera #EH T SoC 284 , SoC TR A IRIEFLARIAY NIOS
I 4 FResEEsk , BRAENZL BB TRERNARE. Btz LZAIAEHERT Altera BIZFME
BEHT TIFMROIN |, FEEMRIBOINF R T ERLR. KEWEX AT EARREA~
fr. BE2EALEIBMER NIOS I {THARNEM , FrASXK , HIRIEXERRTENAL SoC BB | K
& SoC F9FFAMRFES RTL + NIOS I I ARAEHIT— M AL, BiTMPELESRER SoC 2245
SEHRIPAZNN RTLIRIHELL , BRIz L , FEAE |, URSTFHEARNIEE T EEIHK.

B4, BY—MEERAT IR AR MEEAG) Tk LU Fh LI 5 T SE B B A Tk UK SRR A 1Y
FRTIE :

RTL+NIOS II ##Z 5 :

1. 337 Quartus II T8 ;

2. 737 Qsys &4 ;

3. £ QSYS RFEFHIFRM=1RLALKK IP 1% ;

4. 1£ QSYS EZAFRINAIEFIZY DMA &R

5.7 QSYS FRINEERIEAR ;

6 4pk QSYS &t ;

7. % QSYS AR FEAINE Quartusll THEHXE ;

8. #@iF Quartus 1 THZ ;

9. 7£ NIOS II EDS A7 AARY C T2 |, & B4Rk webserver IR RS ;
10. 4miE , .

SoC 7= :
1. 485 Linux RFHIMENA C 7257 ;

PR =

LAE79 FPGA #1 CPU ( Tig 25Kz NIOS IIiAZ HPS ) TR EEIER BN — M R RTE.
HAYERBER . RTL+NIOS I #iZANREE FPGA WERER 7 —MAEESINE |, SAFEIL T FIELAK
MINEE , SLERRRAIESEAIE)L. SoC M Z FrLAMEEL RTL+NIOS I #izh NV TRELE | FiE
EAXLTRERE AT T . UK AIRMHEEEFR. MERLL RTL+NIOS I#iZ5 |, &
IINRZRITIEE IP i , HBERIAE HPS AMFRIAEHF RRVER , HFF A HEE&R SoC A — &R T,
Eit , AR R ERLGIESEIIRERIILL , SoC 88 HEIASME , ATsEM—RIEHME HPS BEi
=17 linux £4t , mEMEEEL NIOS II ZE4F1E,

FilmiRse T BaERYER NIOS 1T B¢ HPS SEIRFIRLAKMEH , AiFR5 FPGA #1732H , BIR
BEST2IAIL SoC ZRIEAYAER.

BAELASBIM—RAL OK REEAISERRAIFIFKinBE SoC FERGTEM S EAIERIER.
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= (e WEUETS
Am ® eeworld.com.cn
ZAREELMMNEZNGWT -
1. BERSTERR |, a0 MPA #8=CAIRISH ;

2. LT B RSP ERIR YRS ERREEDH ;

LABIXAIER S 5 B ERIRR A 5om . MIELER PC HlEET ARM RUIBILES | i S RSAIN
NUIPHIE DSP RGBT HFE SIS , SABBER FPGA REELHIR , HLRMERE

RFRIHIE.

WME , B7 SoC 7 , FEALUFER— SoC RFAFeiXFraRIThEE. EF SoC RFLIZRFAIZE
A TFER

Aodia
CODBC

058 keyboard 5D CARD DOR3 SDRAR

ETHFRIRRIORIYEIN SHIHEF | £ NIOS I BRI Z e X REZINEMESHITIREB R
S, LUERRBI R A ; 55 NCO #ZF=4 8Hz FUIRIEZ(ES | SERNREINSIMESH
ITREEE | BISHTSERER FIR SEISIRERH TS , AR SEIAFE4T.

EXERST , TR RIET SoCERFGEMFEAINE , HPS AR SR EXALIET(E |,
[EIRTiEIY FPGA 5 HPS #=#9 DDR3 SDRAM Z# e sSLHISAEUEE B ERER. @ Itihesg |
BB ER N EEES NERE S 8 TIEER— TSR TR , TATRFHE.

EiRGIF , REIRETLMHERE FPGA 5 HPS BEHEMNE , ELEEERANBEMLE
SKRHBEAR , EREEIXE. ZIXBRN—THARENSE ADDA RELEEREERERIXS
HPSMERISEIG SREH—S RSB ARG IR ARINE TIREED. AR FE L TIRIRF).

FEEEE

http://bbs.eeworld.com.cn/thread-457890-1-1.html
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4.2 SoCFPGA Zz DSP i#fi ---NEON & 48RS |22
421 FI=

%% , SoC 2 ARM 71 FPGA 15 &5 ? #] DSP EHAX R ? EXLRTXMABEERK , B8
HEENAT , ATEEREMEEREITEMNFTPZE , EABRIMZRI T+ FPGA 5 DSP
B REZ | ERFHRENE ARMR , BETIFILRICERIZIRER S | IRFEZBIARIFH,
IEEFFE, NENIZERBEFIE, NRBESSEENSERIIXFE—MEMG, ANSE
ARM,FPGA, DSP = K284H0451ME , Altera B9 SoC S8F1LFAIIE R TIXFaTAEME,

The Ultimate !
System Integration

Platform

ARM 5 DSP RS IFZFRIFLHE T | TIRIAS T RIIMBXMEN , LIIFERCRE TTRY
2R K beagleboard-XM , DM3730 , iA55E RS BRIE EHNT —1MELR | (RinAERARMES
ENAER , B ARM KRG IETIRERSKEGE , X3 DSP PRimmHIZtITA T RAES | SR
g, ECan BRI S IGRAY 4K AR, BMER & SIRAY davinc RIBREEEFXKIN , BEilBIXFTT
EHIRB SR FPGA,
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PRI DSP # FPGAIE , BRIRGAREEI —FasRiSa0r~m , 298 FPGA WERE DSP ]k,
—MEHFESHIER—MEIREZE , BENFEHERIEIFERSZX D , (B2 FPGA & DSP
EESAHIRMEARERIRHER | BARRSNIEANX 2 MUl , BRI MG ER , ITAER
FPGA+DSP , B8Fj DSP & FPGA 1713 ? B\ ERIERM K | FEAFRIFFT 50 iR,

1. \BTRRBERS DSP RABHRIES | FPGA REEHHEAES | XA T FPGA EFREE
AIRLA | FTLA—A% DSP GRERERMNELE.

2. \NEHS SR DSP 2817 , FPGA 77 , A FPGA RIS SRR LIRIFIRIRFHT
(ENEIETR

DSP+FPGA EHIBRARMFREENRE  BRAME , ANEFRENRIE RS THIFNT R
&S TSLATEEREAIAE, (£4 DSP BRRVGSHAR LRHTH , MTHREGIENEEEXR. 4iE
EES , EREREIEMIERESENERESHERIERR  FHRENBAS | MXEHE FPGA i
AR, MEFYS DSP S RABEERS PCHLHITRLBTBITAIRR , ATLUET FPGA RITEXIEB(S
N EEIRSRIRKN, FEEE FPGARIFTALIETTE( (15 DSP+FPGA IEEE GBS EMSTIME SR,

DSP #1 FPGA ZEIXBIEEETF A, TEREM. MRt RiEE. SlISEEM A0S ,
XEURTFIZF A RMRSFIN FAER, AT , FPGA s R B RS , DSP #1 FPGA 2 aE
PEIFFE4E/N,

FPGA 5 DSP : =&5hga/NElR
FPGA A ERR
Bal & IREARTE FPGA L B&  i@i%F s DSP, OPENCL, SoC FPGA 2B NEMEEENR ?

MELBBRGERERE |, HHEAIIENRLERE NSRRI |, BIZEREHCHEEMNR , TURRS
RR+=RR , TUEHEHE) 56 BT 1 ZMR. JBEHIET 1 SVRTHIERE 10 FBFR
gEit TR IDEIGRIMER | Bt R TZBEKEIRARS , 8P TRAMENTUIBESR | ifth A
Hskits  BRRATGUR , RSN A wER G ! ! !

= FPGA i#17 DSP kit , FAIABEIRIZ FPGA NWERRIZ=EI | MfE SoC L, FAIERZE
ARM Kf#i%A9 NEON SIMD SHEREEYASZ , RRSIER SoC AJREEEOHERMAE 2 M A9 iz b, ASoX
NMINEIREEERE—ERY , RIE ARM REIMTIXER , SREARREARRIEN , 7748 NEON F3J 2k,

FIEEEE .
http://bbs.eeworld.com.cn/thread-461338-1-1.html
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4222—
ZA/NT5%F NEON {843

NEON SRR RS SRAMHE SAIREA( ANISIERES / ##65. 2D/3D EIfY. iirXk. SMEELIE.
EGAIERAR, BIEMEEER )  BEsEED 79 ARMVS 148889 3 £5 , 79 ARMV6 SIMD 14888 2 f&.

BT TR NEON BRI T4 T HEA SRR EiEf S5 Fam 3

NEON £:K:2 ARM Cortex ™ -A FEFISMEEEAT 128 £i7 SIMD ( B85S , Z40R ) R & , B
NHEBUZ AN RREFRHRIE. BANINEINEE , NTIESNERFKE. EBA 32 157,
64 {75 ( USEN 16 PEfFas , 128 fiZ, )

NEON {5< AT "$78AY SIMD” Kb :

et R —EIEEERITT R R E

RN - B8/ RAEBN 8 1. 16 i, 32 (7. 64 URBEZFR
BB BETITR—RE

{£F3 NEON $RHJ ARM Cortex ™ -A ZR5USMERS , LUK ARM BY Mali ZEAEHHEIR T =R
FEEANA | SEENEREFHAIBHIEIREE HDTV,

NEON 2 ARM A EINEHR 225 ARM L IERREERAYEEIP &Ll intel B MMX | SSEFEHESES,
NEON H4HERIfEs NEON Z3EFTF Internet R FEFASEET 2 HIS RN RARDES |

* T2 mRISESVE « MPEG-4, H.264., On2 VP6/7/8. Real. AVS

* JFEFMEREE AN “Internet i7" ARIDRIR , RIBBAURRSZ

* MU RSeS|, RIEFAT 2D 1 3D B AIE R EE

REIBTE. BERGSUFNESERRSSF

PR EIRAR -

*NEON AJ =z smdmiiDasAItERErRTT 60-150%

* BAAMEIER DSP BARISEIIERRYMEREIRTT (4 15 -8 %)

* QLR ERANEIRIAS | NERA LT T EST05E

NEON AR ETTRAEBRESMEREHBEUCREAIRE , 1

* B XIFFRIAERS TR EAEGIE) |, BIXS SIMD B EHITAMRIEELL.

* BMTHUECEERY | IR T ERENRIESRIF R,

* BRUHEFTEEEE | 40 ARGB B xyz A4

*STUFRENFEREE  DIRESNRFDEE. SIEeETEER 3D BfYE 2 AW,

*5 ARM {HERZTES |, RHBESHRIMINTNSE—NE , NMeEBRE— BEERETE
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A ARFEER. nbsp;

* BT EAXN 128 iz /64 (ARERAZS NEON HFEat , I AIEHIEHA R IR AT
RUIE) , MTIBIN T SRS ILE.

an{alfsEF8 NEONOpenMAX DL F :

* IR AV JriRrEesaVEIN T

* LUBASTURERIAVEE | 1€ ARM i 62 285243

* SZHRELATHER © MPEG-4 BSECES 4. H.264 Eiff. JPEG. MP3, AAC

* SZRFLATINEE - FIR. IR, FFT, =R, @ =[EEEHE. de-blocking.de-ringing. figd&. 4EHK.

KRENWIRFSS

* EFRMAETRIBEaMEZ NEON SIMD

* % ARM RealView FFREMH (v3.1 Pro REERA ) 28+

*1£ 200793 RESRAFZ gce 32H:F

C PIBRERER

*C BREUAREEOZE NEON #4E

* 3785 NEON FURTE SRS BLRNIRIE

* £ ARM RealView FFPREM ( 3.1 RESMRA ) F1 gcc 200793 RESRAPZH
iCmas

* RS B R R R B TR

*7£ ARM B RealView FFAEM ( 3.1 RESRA ) 1 gcc 200793 RESIRAPZSHF
FrREFL XA NEON 283

=A0 , FELATHRIE 34 NEON :

*Android — NEON {#{t

{#5F8 NEON , Skia & S32A_D565_Opaque HIEENNRT 5 &

*Ubuntu 09.04 373% NEON :

KSEHEEERY NEON fRA

*Bluez — B75 Linux IS L

NEON SBC Z54fi4migas

*Pixman ( Cairo 2D BFZER—E8% )
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B /alpha iB&

X.0rg. Motzilla Firefox, Fennec #1 Webkit %52

f5lan , &£ NEON J5 , fboCompositeSolidMask_nx8x0565neon FEERE T 8 &
*ffmpeg - libavcodec

FIFARZ Linux 2/&hRAY LGPL RIS ES

WM : MPEG-2, MPEG-4ASP, H.264 (AVC), VC1

=M . Ogg Vorbis

* X264 — Google 2009 FEREZE

GPL h.264 %%t3a% — Bla0 , FHRIBREIY

DSP¥'F&

ARM DSP i85 RIS T SHEREN AT ARM fERTIZEH) DSP 43268 | RIRSEIEHE.
Rt FRIREFIRAATEAYREERE. DSP I REXIMM , ERTARZSWHNA ( BIERERDIAES.
Voice over IP (VOIP) FI{l37 / S4iUmi#tSas ) , HrPUty RATIEIR DSP 1488 | EHASBHEIRERS
£53.

S

* BAEIHA 16x16 #1 32x16 MAC THi

* 5SEF ARM7 ™ 4bIE88H9 CPU F=RAfELL , DSP MAHRE T 2-3 /&
* SR EIEAY RS

* AT INEAIFESFENINFIES | 8815aNIuE
* Y CLZ 15900t T EAREEINEL | 178 TRRAMRE

* £ ARMV5TE, ARMV6 #1 ARMV7 (A REHFEe T3
iz

* ZATURAD / BRFS (MP3 : AAC, WMA)

* AR DiA#=H (HDD/DVD)

*MPEG4 fi#f3

*IEEMFEIRA

* ERNTAEE]

* ROEREEL (GSM-AMR)

F3T ARM ZRHRVGRIFREFTLAGEARIX L DSP 7 Rkatdting C A0 C++ BAFRIRISEMITRE | 5
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E NPT R A RERIEI AEBREE R B LR B2 X .

ARM DSP 3T DSP #4g8 , BAFIFESHIRHRER, JIFAEINER ST -ATIFERIA]
SRISILIERE. DSP ¥ RIHZMATEEFILANFEEAEESAERIRMUBRANR S | N ERE
fibiE{4HINiE=S. DSP # A5 32 {2 ARM #1 16 {2 Thumb® 15S&KEHE , NMHRGRFIEINEE
VYERGHNN TR IDER I ES 5 DSP BET ARM QMESERIIGE LER, XU RIOZERTAE
Moy , BELL. KBEFME. %, BEERFIEFEL.

NEON &I
NEON 15<$a#4T "$T6AY SIMD” 4 :

Bl AR —HUERERTT RN R ELIEREAILUY | &% / REBY 8 1. 16 . 32 fi.
64 (EABEIFE R [REENT

'

T A A

om

SISD STMD

ME EALAEER] , 3T SISD , §MESREetE— MR | T SIMD —MESHLMEZ MR |
RAS N EIRAIER TR . ELCARIESRS | —NE<SHATRIASE , SISD #1 SIMD 2EAZHY.
T SIMD —RAJLAE N NGE | FrLABRISERIET R tBRi4E R SISD A9 1/N.

HEEH—/ , NEON B2FREMEHHIFY | FEE —REGFRNERE M DREEX Y,
NEON RIfsEF

NEON RIEFELZ CIESNIE , (BRMEFEMNCHED  XERTIRRIRES.

NEON fURBRIMESERRS | #4 1 LIS SIEmAIERSLA.

411

WECIES -
for (i=0;i<BUFFERLENGTH;i++)

80 ‘ Altera Cyclone \VV SoC iREMRIE Z ik



{
output=input;
}
FAIEERERNEEBNEE—NE | BEXNEFERTLUH—SREE.
for (i=0;i<BUFFERLENGTH;i+=4)
{
output=input;
output[i+1]=input[i+1];
output[i+2]=input[i+2];
output[i+3]=input[i+3];
}
KRR R A RIFTTE | IRSMeE BN ARSI, IR , REESEIREZNEIA
71 , f5F3 NEON RIEBEREL , NIDERRSEATE.
for (i=0;i<BUFFERLENGTH;i+=4)
{
// T&k
samples_f32=vldlg_f32(input+i);
/] PATIREIZE
samples_f32=vmulqg_f32(samples_f32,1.2);
/] tEFE
samples_f32=vstlq_f32(output+i,samples_f32);

512
TE2— A C TILAYE GRB #{LAREENE X

wioid reference convert (uinté t = restriet dest, ‘uintl ¢ *® restricc ste, Incon)

Imt i
for (i=0; Hi<n; H4+)
> c++: // load red

=3r
kgrc++r SS load . green
==

wowr M

ret+s o/ Iead Blpns

A/ build weighted averags:
intc ¥y = (z*7T7)+(g*151}+(b*28);

// undo the scale by 256 and write to memory:
rdest++ = (yr»E) 2

TEZ—F NEON ILAYS GB UMK ERNEIE

81 ‘ Altera Cyclone V SoC iREMRIE Z ik



vold neon convert (uint8 © * restrich dest, ulntB .y TesStEich. gre, Ink n)

vduop n w8 |
vdop n mng |
vdop n ug |

temp = wvmall 08 (rgb.val[0], a7 1oy 1
tenmp = vmlal mB8 (temp,rgk.val(l]l, gfac)’
temp = vmlal mB8 (temp,rgk.val[2], bfac);
Tesult = vshrn m uwlé (temp, B):

vstl w8 (dest, resulct):

=Zra. ECBERS

degt =8

XA REGHITIRARANT ¢

rfac = wdop n n& (77);
gfac = wvdop n ng (131):

bfac = wduop n m8 (22} ;
IBIERN NEON =
UintEx8=3 ¢ rgh = ¥1d3 wd (3Ec)s

—IRA 8 pixls =4~ NOEN FHfzas , XMEFTRERA LI NEON ISR

temp = vmull n8é (rgb.valid], rfac):
temp = vmlal né (temp,rgb.vallll, gfac):
temp = vmlal né (temp,rgb.vall

_Ej, bfac):
result = wvshrn n Ol (temp,; 8);

v=tl uwd [dest, Tesult):
FEEEE :
http://bbs.eeworld.com.cn/thread-461459-1-1.html

4232=

Neon BREFESLIZH arm_neon.h FEEFEN , SLAFEEENX NEREREL , BENX —HREXRE |
#2515 NEON PERERE A EEREARA.
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/ANO[S RYA\,

SoC FPGA

ERRY DSP QbFRMEIR

BIFE 1 SZILM 0-99 I NiZHa S E Nl B NEON BRELIIEAT DSP AbHAR L,

#include<stdio.h>
#include<arm_neon.h>
void fill_array(int16_t =*array,int size)
{
int i,

for(i=0;i<size;i++)

array=i;
}
}
int sum_array(intl6_t *array,int size)

{
int16_t *i;

int16x4_t acc=vdup_n_s16(0);
int32x2_t accl;
int64x1_t acc2;

for(i=array;i<array+size;i+=4)
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int16x4_t vec;
vec=vld1_s16(i);
acc=vadd_sl16(acc,vec);

}
accl=vpaddl_s16(acc);
acc2=vpaddl_s32(accl);
return (int)vget_lane_s64(acc2,0);
}
int main()
{

int16_t my_array[100];
fill_array(my_array,100);

printf( “sum was %d/n”,sum_array(my_array,100));
return 0;

}

BIRg 2 FRERIEE |, #TERZFREETE. VFP R TIZRBERNEIR , 7177, (&R,
RS2 oh , EREINEEBFEERINHRS 8 HEBE. 4 ANBEFRIZE.

#include<stdio.h>
#include<arm_neon.h>
int main()

{

float a[4]={2,4,8,163};
float b[4]={2,4,8,16};

float c[4]={0,0,0,0};
float32x4_t samplel,sample2,result;

samplel=vldlqg_f32(a);
sample2=vldlq_f32(b);

result=vmulg_f32(samplel,sample2);
vstlgq_f32(c,result);

printf( “Result:%f,%f,%f,%f” ,c[@],c[1],c[2],c[3]);

return 0;

15IF% 3 ¥EFFIZE , A NEON fACEMSRERISER] . MMBAAIR NEON BRuthabiE—4> 4X4 RIRERE
FRzH  KFEAT 3D B, BADANXEEHEREFFRUSINEAIR. RiRE5I7TEHRE NEON
BEsRhERIA—AE | BMAEMSREMERERIMTERNIZE , MEENZENtBEFTLIRRES
PIRERZREINESST.
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#include<stdio.h>
#include<arm_neon.h>
int main()
{
int 1i;
uint16x4_t vectorTl,vectorT2,vectorT3,vectorT4;
uint16x4_t A[41[41={ 1,2,3,4,

5,6,7,8,
9,10,11,12,
13,14,15,16};

uint1éx4_t B[4]1[4]={16,15,14,13,
12,11,10,9,
8,7,6,5,
4,3,2,1};

uint16_t C[41[4];

uint16x4_t vectorB1,vectorB2,vectorB3,vectorB4;

vectorB1=vld1_ul16(b[0]);
vectorB2=vld1_ul6(b[1]); %

vectorB3=vld1_u16(b[2]);
vectorB4=vld1_ul6(b[3]);
for(i=0;i<4;i++)
{
vectorTl=vmul_n_u16( vectorB1,A[0]);
vectorT2=vmul_n_ul6( vectorB2,A[1]);
vectorT3=vmul_n_ul6( vectorB3,A[2]);
vectorT4=vmul_n_u16( vectorB4,A[3]);

vectorT1=vadd_ul6( vectorT1, vectorT2);
vectorT1=vadd_ul6( vectorT1, vectorT3);

vectorT1=vadd_u16( vectorT1, vectorT4);
vst1_ul6(C,vectorT1);

printf("CL%d1[0]=%1d\n",i,C[01);
printf("CL%d1[0]=%1d\n",i,C[1]);
printf("CL%d1[0]=%1d\n",i,C[2]);
printf("CL%d1[0]=%1d\n",i,C[3]);

return 0;
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= 4 BY 1 iztsR
Am ® C eeworld.com.::
b= : ARM #1 NEON 1§<

ERHEE b TS ZE LA  —REERARISSERRITINE. BriEEs) LERRS
92 ARM 54,

ARM ERBEEETIAI—RIMB B , ESREEEE - armv5, armve, armv7 f1armv8 F7l,
mHZERE arm7, arm9, armll, cortex &%l, {§<$5EH  armv5, armv6 1l neon 1§, X F
ARM ZHHRS% : http://baike.baidu.com/view/11200.htm

&R ARM IS ENBAITERIESE EOEHEHNRMUERHTITE IREFHTIHTERITIEE.
PEERARESH , FEEFHINANT —LEERIUESCURFTHERIES. T NEON I5S2EIHK
MREFTEEMmIRITH.

NEON SRR MRS RAMHE SAIREA( ANISIERES / ##65. 2D/3D EIf. Xk, SAMEEIE.
EUGIERAR, BIEFIES S )  BMREED79 ARMVS MEER) 3 % , 79 ARMv6 SIMD HEER) 2 {5,

%F SIMD #SISD : Single Instruction Multiple Data ,B1§<$S#URER. Z SISD 2HRIESHENE,
LIInEIES 6 , Big<SmEWE (SISD ) B9 CPU XINAIE1EEE | HUTEMELRaNGE |, BSE—
MEEEL, ZBRBRBEERE  BUSE T MEE, e s TKkfizE. ML SIMD By CPU
EIFRLEIL M TEMGRBRING | —IRMSREIBRIERHTIEE. X MR SIMD H53IES
FEERNASHIEEERIEE. NTERFR :

SISD SIMD

IMAIA BERIEZI S HEMAESAL ? XPMFEEN S MESILRAE | MEZ MESHERIEEN
ERAE.

ARMIESHE 161 32 iBRAE 787 ,/9r0-r15 Hrrl3 JtftkisstEFas r15 HiEESF=:R.
SERRATLAE BRI S e RE 14 . r0-r3 —RAIFARESHER , REGREWEMAE r0 . HRESEH
BT 41, BT EISHENE.

BRCIENEAIES - 8N ZRIECRA— 8 UAYESY (bit[7:0]) BIRGREBEAIMEESE , HP
BIREBEAEER— 4 RIS (bit[11:8] ) IF(EFRR. WERIZEIEGEIE <immediate> |, 8 &L
iBE immed_8 , 4 IHIEIRGIBEICIE rotate_imm , BXHISZEIEER— 8 (UHISZENEERAEE
5% , ATLAFRIAL |

<immediate>=immed_8 &R HA#5 ( 2xrotate_imm)
0 : mov r4 , #0x8000 000A #0x8000 000A H 0xA8 &A% 0x2 A115F!,

TENME—ERERR—EES.
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By 1 i tss

eeworld.com.cn

REFLERES

LDR#STR , B=F75= | LLREZIFE

LDR rO, [r1, #4] r0 := mem[rl+4]

#4 REIZREE  XEHRRBEELER 4Kb ESEER. 1

JLIRSFRRE |, B +/- £3. 1ol rl FETRS.

LDR rO, [r1, #4]! rO :=mem|[rl+4],

LDR rO, [r1], #4 r0 :=mem[rl]

SR =N

74 . LDRB BEFAFS=F

a0 SWP r0, r1, [r2]

S raniliEeE |

r0 := memlr2] ,

T, SBRBEFFS

ThEsRFEraasdEasi | SWP, SWPB

rl:=rl + 4, BERBURBEINE , 78 rl #HiTmE.
,rli=rl +4 , BYERWN rl #521E , BUERHITRE. =85

¥, H EFS¥F , SH BFS¥=,

mem[r2] :=rl

LDMIA r1, {rO,r2,r5} rO = mem|rl], r2 = mem[rl+4], r5=mem[rl+8]

BREIELERES

FETIREEL, EBEIB SR, LSLE , Wi mov rl, r2, Isl #2 15 r2 &% 2 (AAFRIEER! rl1 =,

#F%i2(E ADD, SUB. AND. ORR. EOR. BIC. RN, #IEiNLT S MAEHHLMAIFC.

MOV #&&f) , MVN BU#zf). MOV BILAZ R 57788 | MRMELAR IS8 —IRIFEL

REV : EFai¥FHREFHEEIINF

MUL. MLAF1MLS , Sk, Fepnfndkenrt. MLA R1, R2, R3, R4 %< R1=R2*R3+R4 , iXEH

FSMITASRES.
BHEEE<S

| FTERMBEEE | BL : THHEERIBE: | BX BHEHAIRIE S &S,
BAL  Always Always take this branch
BNE Mot equal Companson not equal or zero result
BMI Binus Result minus or negative
BEQ Equal Comparison equal or zero result
BHS Higher or same Unsigned comparison gave higher or same
BCC Carry clear Anthmetic operation did not give carry-out
BLT Less than Signed mieger comparison gave less than
BPL Plus Result positive or zero
BLO  Lower Unsigned comparison gave lower
BGE Greater or cqual Signed integer comparison gave gremler or equal
BGT | Greater than Signed integer comparison gave greater than
BYS  Owverflow set Signed integer operation ; overflow occurred
BYVC Overflow clear Signed mteger operation ; no overflow occurred
BCS Carry set Arnthmetic operation gave carry-out
BLS Lower or same Unsign:,d comparison gave lower or same
BLE Less or equal Signed integer comparison gave less than or equal
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ERME—T NEON{ES | BRIffARE. MERAEEERK , REE LEIRBHURIFAZING |
tiRBEHENEISFEE B,

—. NEON EXXHR

NEON H9Z57788 -

A 16 1 128 {uMM=FZ|FH7as Q0-Q15, 31 64 (U FEfFas D0-D31 , MM HFanE2EERT ,
EERRIMEREEIER  AMVOSESE. NTERT:

PNEFFRRRIXE  Qn =D2n f1D2n+1, 41 Q8 2 d16 F1d17 FI4ES.

80
81 2
............. — G —
5 [ oy
53
et Eon e SRR
— m —
55
............. — o -
o
E’ - m 1} TmEww
W -\ - Ay W -\
28 _———
oA PR — oy —
: — D15 —
— D98 —
b (O et
- n'"- —
W -\ W -\
— O3 —
— Q15_
— 03] —
NEON ByZUELEY -
ERAURREET I RIIHRIELR , MARBRE , XRASHMREERESER , REZE%E , THE
MEPLAIESTIESHIRHE , EALE Q1 D —ifE,
8 16 {i 32 fi 64 {i
ERERIE 150 us U16 U3z UG4
ERTIRES 24 58 516 532 564
P iy adi el IR R e 18 116 132 164
T A~nH Al H) FlukF3z) Au] K]
0,1} iy 5 5 P8 P16 ERT Al |l
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NEON SRRIIERETES. BiE<. FiES. BfES. Kigd

I[EHEES | ERX/VERBREEE SR FMRERRIIEREE

KIES | WNFEREEFNTIEE | £FUFREFIER. MERNTE—RERFETERE
ZImfE , AETE—KE. Lixic, 11 VMOVL,

BES | — " NFRER - N NFRERFEHITIER , ERNFRESER. WHRE, W
VADDW,

FiE< | OFMEREEHVTIEE , AEANFREER | rERTE—REEFTREEN
—3. N1FCE, 21 VMOVN,

1BFNIES | SBTEIERE SRS EEIN BEIRFIEIZREER. QR , 21 VQSHRUN
—. NEON S

NEON i598% , TEEENE—LENIHESHIE.

SHliES

VMOV :

B arm EF25F0 d Z/E

vmov dO, r0, rl : ¥5 r1 FIRNZEIXE] dO BHEHERSD | r0 BIAEIXER! dO EIEHES

vmov r0, r1, dO : & dO BYEER71XEE r0 , d0 NEHEBR NEEE rl

— arm 77851 d 28

vmov.U32 d0[0], r0 : ¥ r0 BIRZEEEI dO[0] # , dO[0] 45 dO FIIE 32 £z

vmov.U32 r0, dO[0] : ¥ d0[0] FIRZIER! r0 F

SZRPEY

vmov.U16 dO, #1 : ¥§3780%% 1 {E%5 d0 R9EA 16 fiZ

vmov.U32 q0, #1 : ¥§3780%% 1 WfE%5 q0 RIS 32

K54S : VMOVL : d IRfE4 q

vmovl.U16 g0, dO : ¥ d0 A& 16 [ZZEHRMEZ] 90 K81 32 (EdE+

=454 : VMOVN : q I{EE

vmovn.I32 d0, qO0 : ¥ q0 F9% 32 [EUEREZR q0 195 16 (EUES

1F0I8< : VQMOVN % | 18F1EHSERNETESE

vgmovun.S32 d0, q0 : & q0 &4 32 {ufEzhE do 2B 16 £ , SEERZ 0-65535

VDUP :

VDUPS8 d0, r0 : ¥ r0 S%IFI d0 & , 8 {7

VDUP.16 g0, r0 : 3 r0 E4IF) q0 &, 16 fif

VDUP32 q0, d2[0] : % d2 B9—¥EHIZ] q0

VDUP32 d0, d2[1] : & d2 B9—3E4Z) d0 =

JERR vdup aILUE r SRS EFIZEIEE neon FHFE8H , RFEEIEZREGHTT vdup |, 3ZR]D
#8EFA vmov

BIEIEH
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VADD : {5 ; VBIC : {ii5b& ; VEOR : #&{iiFa) ; VORN : #£{i=(iE ; VORR : #&Zfiay

BAES

VSHL : 2%, VSHLL : 2889 . VQSHL : #1850, VQSHLU : THERIET =B
VSHR : A%. VSHRN : %%, VRSH : %S A. VQSHRUN : TESABEMIEAN

BREARES :

VABA : # %3 {8 & fil. VABD : % X3 {E #8 f0. VABS: # X3 {H. VNEG k. VADD,

VADDWVADDL, VSUB. VSUL, VSUBW : A

VADD : 1S5/ ERITEBITREN

40 VPADIL6 {d2}, dO, d1

Dm

Dn

Dd

MY

e

VPADDL : VPADDL.S16 dO, d1

Dm

Dd

VMAX : & X1E , VMIN : &/ME

VMUL, VMULL, VMLA (3Ef0) . VMLS ( 3R ) .

INEFFREES -

VLD %1 VST

90 ‘ Altera Cyclone \VV SoC iREMRIE Z ik



ABTERAW C -7
VLDI.8 [d0, d1, d2], [10]
w [ [@] w0 ]
B7 . R7 :-!-IE:I.EE.

Loading ROB data with a linear Joud.

VLD3E (dO,dl, d2 ], [r]

RT | R6 | RS | R4 | R3 | B2 | RI | RO | dO

BT | B6 | BS | B4 | B3 | B2 | BY | BO | d2

Loading RGB data with a structure boad.

RRERTREE

My ARy
VLE VET
From sy s KECGN From MECM prganim
e s [0, 1, 42 ) |, A1, A3 | B sy
i | RO
i
o2 | B0
ik 'I.I-
flr
v .
LR
ot | T B

e
—
]
[

BT | oma | oms ) oms | wy | om2

wr | os [ | e | ma | ma | w | omo | oz

VREV REETTHIES :

VREV16.8 do, d1 VREV32.6 do, d1 WREWIZ:16 d0. d1
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VEXT 5SS

1 d0

N/

VEXT d2, d0, dl, #3

d2

VTRN #%E815< : aJLABTERRIES

do

dl

VTRM.1G dO, d1

_d:r “ARN.I6 o, d1 T O ]=
IS R [2 Jo]n]m]d
VTRM.16 d2, d3

Fle[r[e]«
T [ R I
I~ I

Transposing a 4x4 matrix

-

VZIP 8<% [F48 | U XAFE
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Tla|S5|4|3]2:|1]|0| dl 7|6|5|4]3|2|1]0| dO

|

7|7|6]|6]5|5]|4]|4| dl 3|3|2|2]1|1]o]jo]| 4O

VZIP.8 d0, dl

7|7|6|6|5|5|4]|4| dl 3|3|2|2|1|1]|0j0| dO

I

7l6|s|a|3]|2|2|o| d1  |7|s|5|4|3]|2|2|0| dO

VUZP.B di, dl

VIBLEZFRIES : N dO, d1 fhEsk d3 RRYZRSIE , SIREEINEN | iREHEMA 0, FA d2 5

43211111 718|3|1| d3

eldlc|b
dlb| d2

VTBL d2, {d0. dl}, d3

zero [pleln|m] ||k r a|dl:d0

ifiihle
UM L L

o]0

=. FEISRITS

load HUERIETRE , 55—IX load £IBEIEINTE cache BE , RER#EIT cache 9K/, T—R
load EHFEIERRHR , MSLLE—IR load BEHRREZ , SEIEM cache F load $iE | IXEEEILRER
RITHRHMERIEE T EEEAYAE,

a0 KE—PEMRRIISE |, 8*8 ED |, SfTKkM , ARFIRMLEFISE , XIHERSBEFNRE
HIESINEME  MRERXEFEENHRENAHA T 20, R EEXFRER , ST 1617,
AIEEMT) | XFEEUEERE cache BBH , #FZIAYEHE load HIERARIR,
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£ neon SEEIECHIIHRSB AL 2 4 clock RIBRZERTIA) , AIFRIRESZBMERTEENGER |, Nk
SMETAEXE |, 15 neon IFESHIBHEREIFAIER. FERGERAGEAMER | FTLUS—LHEbRIE
{EBEAZBR A REMASBRERER.

a0 : vmul.ulé g1, d3, d4

vadd.u32 g1, g2, g3
T ERERRERIER ql WRMEZE | 14T vadd TEBFRF 2 4 clock AYATE]

ERIME<SHRR | MEREIEHNIHE  ERSRERSBEM—XIEN , FRLAMNBZEEZHEE
ZEE,

a0 : vmululé ql, d3, d4
vgmul.u32 q1, g2, g3
BE—RIBEZELE S — MRS EEXR.

fEX 16 AEWEHTT load BiE store BRI IR , FEITHNEFHHAL LINZ 16 (EdE , U
load 8 4> 16 (i | MRIEEFF=REITRE , LINFEEIIER.

a0 : vid1.64 {d0}, [rO], r1
HERES -

http://bbs.eeworld.com.cn/thread-462935-1-1.html
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4.3 SoC Z NAFRIBERERKRE

2012 =207 Xilinx #7349 Open HW 2012 #x AZi&IHAER | 1§8—H- Zynq 7000 SoC F &R ,
LAt Altera IRIRIRI&E &% Cyclone V SoC , i Xilinx B2 ASKiES S &5F—E All Programmable
BT,

S HEFRIKRBE |, ¥9EE Xilinx Zed Board % Altera DE1-SoC Board

1EE
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MIREEIERE , ZedBoard B4R , B 247 PCB RS R{EFAYAEBF , M DE1-SoC BIERE
W, BFRASHENIZ. MEA , BITEE—T , K ZedBoard {/11&FAZ DEL-SoC FIFI{E !
ET M8 , @chenzhufly ZEIFINGT HHEIFMAIILLEE , ARTLUEMAEBERELAHELET.
X2 Altera BfE & ITEE !

EER—TIER.

FH1E 2012 &0 Open HW BEANE B CHEICARITHLR , UIFTREANZ Windows 8 +
Fedora 17 &S , LLERIAZRIZ Xilinx 3EXF Win8 STFFIFREE | i THRNF 7 , AKR=R
i Windows XP 74, FAMBATLAM Xilinx RIETSIEIZERI—EM &L+ , tbanixX4. Xilink BE75%4EH
RORRREEIRT -

Maderator Re: WinB vrs ZedBoard vis Vivado Dgtons -
a 4-2013 0851 AM
s5ne Contact your Xiln: University program contact hare at Xiims,
I' In e meantme, | will 9ed tis to tham
@
o | nderstand your siteation (Eaching a class full of varous types of computens, with vasious ypes of OS)

To fully support a new issue of an OS takes some real eSart and that affort is befar spent making e latest varsion bup frag, without
dedlng wilh MicrosolsApple/elc issues

| aposogize, but you must all tha usars follow aur ra: and mstall the proper sofware (o alse we
canmai suppart them).

Iy daughters when they attended unwarsty (hofh undergrad and grad) had b mstall @ specfc version OF (and dual booton Mac's) A
little diselipling here might ke instructive. S in future, they will meed (o confisim 1o policies o eir place of smployment

AL Lesea
Frincipal Engineer
Kilinx Zan Jose

R T RARAER. AFEERER 2013 5 12 B 24 5 (REDRI—X | EHESERRER
1818 ) . MEEARSE—IIHR , FAIEF Altera RUEHHEITHARE., ARITLUEBXA Quartus 11
13.1 BRI, BIERBUEET

New Features & Enhancements

The Quartus I software version 13.1 includes the following new features and
enhancements:

®  Enhanced device support:

»  Full device support for the following Arria® V devices: 5ASTD3, 5ASTDS,
5ASXB3, 5ASXB5

= Full device support for the following Cyclone™ V devices: 5CSEAS, 5CSEAS,
5CSTD5, 5CSTD6, 5CSXC5, 5C5XC6

= Advance device support for the following Cyclone V devices: SCSEA2,
SCSEA4, 5CSXC2, SCSXC4

= Expanded Transceiver Toolkit support for Arria V SoCs.

®  For designs that target the Stratix V device family, Rapid Recompile automatically

EREIXANAERIAASE 2013 FF 11 B |, ELE#R>F Windows 8 7, H Cyclone V,
Arria V s8tthygyktn  HERBELE Xilinx RIRZ. BEMN—TRFSBELE. , BB BRIRCHEY
HENEE | EREBIBRIRTTAMNR. AT , MAEXIENTOHE [, Jo8E Altera fEIEIFL,

A ENANMS , BAEAL Altera, Xilinx iSBEHAIFZEXR , MESIERY , XWHRE,
HERES :

http://bbs.eeworld.com.cn/thread-457784-1-1.html
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https://www.altera.com/en_US/pdfs/literature/rn/archives/rn_qts_131_dev_support.pdf
https://www.altera.com/en_US/pdfs/literature/rn/archives/rn_qts_131_dev_support.pdf
http://bbs.eeworld.com.cn/thread-457784-1-1.html
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4.4 SoC ZM GPU i2F-RAVABEBGKERR

542 GPU , ARE—RNFEITHL. 289, GPU £FRE Graphics Processing Unit , BIEIFZ4b
HE5T , BitENASFE IREEFEIGSHIIE LIRSS, B%E GPU Za1 , it&E EERER
RESIFEHEN , BAFTE CPU MKEESMRITIE.

& GPU RH—E AR | ITHEEENSHER | imiztEl 7RISR CPU , TRREFERHTH
FA GPU #HTIBAITERYEE (GPGPU ) |, EEZE GPU | REIGMNIEE , &AL T LA CUDA 51K
RNFE—EEREN , AILIHAFES GPU TR EG Z/MIBRAFHITITE.

OpenCL NIZFE BRSO TITERED , M2 CPU + GPU BUITEZEN |, iIRSTIREINE %
CPU. CPU + DSP. CPU + FPGA Z4%5E2843),

SX , TEN— GPU IZF RAIBEBIXIRER Altera SoC RIKIE.

{8 GPU B R , BAERE—M GPU ITEIES | TZAIEM CUDA 744 | [EEEEfL T Open
CL. M%ZEL%E , CUDA iziziEtk OpenCL ; {EMNAIRIEM Lt , OpenCL 55& CUDA |, AJLUX A
5, {#F3 OpenCL FF & kernel #2F , AILA—FABUHIEITE_EEFMAR CPU+GPU, 2% CPU,
CPU+DSP, CPU+FPGAEF & L., Bt , BIEMEI T —RRE ANEIT( &2 Java B9 &id ).
WEESTEE Bl Intel, AMD , NVIDIA , ARM, Xilinx, Altera 3¢ OpenCL B9X 34 , [BEEMREAHE
tBaTseSmEErE CUDA,

HAIN—PERFEFR GEMM ( 78543k ) FIFFa , 9507 CPU + GPU &, Altera SoC (ARM
+ FPGA ) & LiE{7E— OpenCLi2fF.

OpenCLH , ATETFTFEEEE , RET—FF APLRE , JLUETFRAERSITEFYEEESE
ANIREE. F1FF <Cl/cl.h> HiEEEEIXL APLFIFMAISE. AR IES , ATHEEE XA C++
ERXRAVSGIVGIXLE APLI T % | 5 7 BINEFAT.

£ CPU + GPU &5 Liz17RUT :
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7£ Altera SoC Bi=fTHIRWNT -

MIRE ERE |, @580, GPU ( Tesla K80 ) K£9FEE 0.034816ms , ifj FPGA & 7.1ms ,
BIEREREER 203 &, EiEMtteX , TEEN GPU BHERIFEFE (4992 MERUEZLD ) .
F4E (820MHz ) |, HARA MRS ( taobao & K80 X%J 38000RMB , IE/MNAFEERSS . FiR.
FRIFFIEIRIE) | RS (300W , FEERSHRAZINGE ) | M FPGA FalEFRESEHRE
BRAIRGEN | SEIAAEYE (LA DE1-SoC #9fjl , Z4% 1500RMB , AEEEIMIBCEIRE ) . T05E
BYE (AZ 40W |, BEHIIHHE ) «

BEXMIFRILIEY | — GPU ZRRATLIFIA Altera 124t Open CL SDK RiEMHIGSEHRY
TEFFITRE FPGA L.

R, FREETIHRETXT FPGA A iiFEIEEE LUARIMREEE K.
FEERE -

http://bbs.eeworld.com.cn/thread-458116-1-1.html
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Z.AENHFESRH: ZEH
lark board

1. #]04 lark board
1.1 EAFSEH. SEIRIT

p = [

Cabalvsa o T (o Dt comers

UART “tnaru“nm] | eo | [camen | [ mre |

Lark Board SRFERYE Altera Cyclone V SX 7%l SoC & , mIORREB =K : €45 FPGA
BRI 10 51215, &4 ARM BH 10 kizHIzs. SEREDUIARES. Lark Board BUSMNEEOEFERIEX
=REDHITES , EEY BIIESIN BAEE

#R&k USB Blaster I JTAG TE£5E,
TF €K eMMC E% 25

HPS 5 FPGA £ 1GB DDR3 l75
SDI BB

VGA ¥ HDMI BiE&Ex=
AyMERNRT LCD iR (7' )
SRR ADC B
10/100/1000Mbps LAAR
4NUSBYE
AIIMEMFRGT R

PCIE x1/x4 ¥ &
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RTC B

HPS #3559 B0 ( QSPL. UART., SPI. I2C. GPIO %)

FPGA Ei&ElI A28 (LVDS, RSDS, SLVS. mini-LVDS) ¥

Linux RiZhRAE 3.13 ; u-boot hgZAE 2013.01.01

SEHM () -

2014 Altera SoC &FtkiT4 How to start a Linux based design on Altera SoC — part 1 :

http://v.youku.com/v_show/id_XNzk50DE1NzQw.html
2014 Altera SoC &FEtkfiT4 How to start a Linux based design on Altera SoC — part 2 :

http://v.youku.com/v_show/id_XODA3MjgyOTg0.html
2014 Altera SoC S§1E{k4£iT< Embest Demo &7~ :

http://v.youku.com/v_show/id_XNzk5NTkxNTAQ.html
2014 Altera SoC &EMkHHITS Embest AMP Reference Design :

http://v.youku.com/v_show/id_XNzk5MjcwOTIO0.html

FEB
http://www.eeworld.com.cn/huodong/201411Altera/prize.html
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1.2 WMAIRFAY lark
1.2.1 Lark "BYR" A=

THEERRE | BEaad | BiRF2iE. BiRZ%. VGA L, HDMI %, USB B RIrERGZ L |
EEERER "B i (Warmup) .

BERIIFER—LIRE. SFERI TF =&k \doc\Chinese\Lark Board 1R EHERa _
V1.0.pdf , IRERBXANERT

1. BEREIFRORE

HEEL T EREEREITRRE:

is

di
Tt

v
1=
=

Hip

i3

*yC Z L
N
i

1 WEFERS

HREEXIERT K , XEFEEEM. MIRX—LREWE , BT ARNEIRE.
FIFRIRFR (£, iRFLEARBFX  RIFEMEEFXAE ) | BERF—H[Y LED ARk
EIFf -

EHERIRNETICUTEALE,
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BEIEARA , VGA EENETs EFREaHE , EHMRAEES (1HA Linu kT ) -

XERRERER , FEERRREER USB BEtTinFEiEsl. & A" EEREEEREL
‘M" AFHWAER , B BEHUE  HEARSR,

TERIEEENNEELR -
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BRIRNRHEA LEFRERE , SiBBAERE , REgE TRRLEA RESETES | i "Exit” BH
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Wi, | HENRS.
BAEFRRAFE root B |, i85 , BB,

Fioase wait: boeting. ..

Py B.0 (hcin Frojoct 1.3 Beference Distrol 1.3 wolpgs oy oS tiyl

S |

XE— B Linux R, FATILUSITEN cd, Is, top, mkdir &ap
FiARRE , BAEIETENZ Cortex A9+FPGA _EAY Linux R4,

. BEAIRSS PC LB

BAIEE—T CPU 8 , B cat /proc/cpuinfo iHENT :
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B I CPU B 5 5 ARMv7 , 3 # NEON finiE 28, 3B 4K E B Altera SOCFPGA i (418 5.
H—ZEERFHER B cat /proc/meminfo HiHINTE] :

R

AJLAEER 1GB AF=E , =R 1GB , BB ETHHRANFNNA , B AR I E DX
&5 , i cat /proc/partitions EiHIITE :
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% 8 & 5 M 27 F eMMC Flash 9B 82 45 X, 5 LLE 5% 1 9 K B &5 block # B.
ZL) SRR, WRFATH—S TR , E T IR-EOEMIEETMNE, EREXERRIISEN
PSSHTEF U BN R G RIS,

HERES :

http://bbs.eeworld.com.cn/thread-454241-1-1.html

1.2.2 Lark £ ARM FFRINSEENERS

SEEVEXENES T , HIWISRHE T LarkBoard, XEXEFENE ARM FFAINER
B2, NEERETENTFARESE,

ARM FFRIBERERE | ETBRATRBERFNNATTAR  ATVRERFRIFT AR ATR. X
BXINENAAR., EEHRSNFFASES HPS JMR. FPGA FHQEHITNE,

AN ERFAINGES Fedora 17 32bit BERGE., RNmFTLEMEMAE DR, T Lark FF&
WRFRANTEZEM https://launchpad.net/linaro-too ... 21123 _linux.tarbz2 & , X% 60 £ MB, T
[EEERE

tar xjf gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.bz2
FARE LRER RS

/home/Eating/Documents/SoC/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_
linux , ATEFREEGS , HIIBE—IEZTE : export CROSS_COMPILE= /home/Eating/
Documents/SoC/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux/bin/arm-linux-
gnueabihf-
5T, LREAmFEF I IUERBX MNAMREE,

ATIEXMINEREFRFEEER | HIMEEBA bashrc :
echo export CROSS_COMPILE= /home/Eating/Documents/SoC/gcc-linaro-arm-linux-
gnueabihf-4.7-2012.11-20121123_linux/bin/arm-linux-gnueabihf- >> ~/.bashrc

TEE" Hello world #Z2Fllil. F vi #gE—" hello.c {5 , BATHSA :
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https://launchpad.net/linaro-toolchain-binaries/trunk/2012.11/+download/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.bz2

Fedora 17 REETUL,
EXERT ST ERAN N e S THmE :

${CROSS_COMPILE}gcc hello.c -0 apps

Rk T BAR3H apps. HFEENEIRART L (REZBET TFREOFAT DX ) |, {T4ERT
'ﬁ COMT - PuTTY kol |

B WAIETT Y .
FERFES -

http://bbs.eeworld.com.cn/thread-454476-1-1.html

1.2.3 Lark £ ARM F&Z%HiE u-boot F1A#%
X—EotiRitiE  BEETL , BASSE —RiBRERIER T REMAER.
#E5 X [Altera SoCRIGZhk] + Lark £ ARM FARINSEZEFA S

http://bbs.eeworld.com.cn/forum. ... &fromuid=169743( 4k : BEFTFEHR - i815)

FIHER E , M Embest B ( http://www.embest-tech.cn/produc ... aluation-board.html )
T u-boot, WIZIELIBRIAIHE,

B5cYmiE u-boot :

tar xvjf u-boot-2013-lark-board.tar.bz2

cd u-boot-2013-lark-board

export CROSS_COMPILE=~/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux/
bin/arm-linux-gnueabihf-

make mrproper
make SoCFPGA_cyclone5_config
make
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RELFRABEBRTER u-boot.img X4 ; BIMERIBRER /spl/ TR u-boot-spl.bin
X, RIEEEENE TF RO FAT32 9 X, BEFRIY. BEEFBTEH preloaderbin ( A%
RHEEZXN) .

B TR4mIE Linux 9% ¢

tar xvjf linux-3.10-Itsi.tar.bz2

cd linux-3.10-ltsi

export CROSS_COMPILE=~/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux/
bin/arm-linux-gnueabihf-

make ARCH=arm lark_board_defconfig

make ARCH=arm LOADADDR=0x8000

EZZ7E arch/arm/boot/ BR NG zImage , 7£ arch/arm/boot/dts/ BR 4R
IREWIUY SOCFPGA_cyclone5.dtb, #XFANHEREHIZ TF =AY FAT32 X, BEFRAISUS.

i : BAT Altera i uboot_v2013.01.01 F~37#F ulmage ;

BaYg dtb X{4miZ&< : make ARCH=arm dtbs

ALBEIEESHFE , BT TF fH=1"34 : u-boot.img, zImage, SOCFPGA_cyclone5.dtb,
& TF RIBAREE , LB , RANEF.

&8 COM7 - PuTTyY

47 startx , B REMZAIRIMAF [ Altera SoC{K¥gZfk] + Lark LAY Debian SEEEFRSR
http://bbs.eeworld.com.cn/forum. ... &fromuid=169743

BB SSE ; http://bbs.eeworld.com.cn/thread-454479-1-1.html
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AITERAW C F-7 s
2.1k SoC ¥x—£)L

2.1 LWHPS2FPGA i#NZH - == LED

AN FEH K lightweight HPS-to-FPGA bridge BN A , SoC & ARM j&iY lightweightHPS-
to-FPGA bridge = FPGA g3 3 4™ LED,

1. BEHENER

{44 : Embest SoC --LarkBoard

BIGFE  FFARIR -linux-3.10.31
Quartus 1.0

2. RERIHEE

Altera SoC

ARM

LWHPS2FPGA

FPGA .

ARM j&jd lightweight HPS-to-FPGA bridge 1% FPGA g9 3 4~ LED , Hh Lark Board & FP
WAy LED BBFiZERzan T -

1 D31 Vaal R321 4.7TK USER _FPGA LEDO

USER_FPGA_LED1

USER_FPGA_LED2

USER_FPGA_LED3

ﬁ& AL L TN o
Dss D0 DIFFIO_RX_T17n

DIFFIO_TX_T18p,DQ3T
USER_FPGA LED1 A3 TN
SDI_ RX _BYPASS E12 DIFFIO_TX_T18n,DQ3T

DIFFIO_RX_T19p.DQ3T
SDI RX _EN D12 A
USER_FPGA _LED2 D& DIFFIO_RX_T18n,DQ3T

ry 3 CE DIFFIO_TX_T20p.DQ3T

DIFFIO_TX_T20n,DQ3T
DSS FSVAC _H13 | _TX
POIE_SMBDAT 3| DIFFIO_RX_T21p.0QS3T_

3. SoC HEHRFR
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/AOTS RYA),

EEHHERE R RN TN ERTS

E_ Addrvss Wap 3| Interosanact Papsireents 3| Duvics Puily 1 oo
¥ e Comnactioms B Duncriptim Expere Clack Fuse End
fdl | emmedlsles  [Wealen Memssy Magp | Caln] o e000r_poon [os0001_n007 -
= | [ERTI) {lawin Tfyelaae 7o |
= foh_esld_reset_ron [Masst Inpur hps_0_TZh_ce.
= £ f2h_dehug_revet_req Reser Tnpus Tpn_0_£2h_ds,
e = Eoh eum resnt_rog [Ruset Inpus hpu_0_F2h_wu
- = s [eendait Jpe_0_cpind
TH spistaclkemt(Clock Gutput g0 _wpimd_  fhgs g
= O ey [Coniait ey
T o1 lgns {Canduir gm0 kg _i
4 B ean [Rasst Duepur hps_0_h2f_rosat
—— B2 Iv_axi_clack  [Clack Inpus elk_5&
Bof To_nmi_muater (AN Master hf_le_a
Elhirgd |Imterrapt Racsiver TH O i
£2h_arql sterrspt Raceiver IR & TH
| & | manter_fyes_saly |[[ThG te hralin Max
1k Lack Tnpuz 1k_50
b+ el Ruier Tnpar
| manter dralan Memory Mgy [elk]
| { maater_reuet [Ruant Dusgut
A B jtag uart 0 |The skt
——— i [Flack Tapat clk 50
— s [Reset Engar [elk]
walon jtup elws  [bralen Newery Megp [elk] (o w001 _0020: 10udo01_pogT
ieq |nterrupt Sander felk]
I« (B slk 50 Flack Sowee
e ack Tngat elk pr el
L= elk_in_recet |Rszet Inpur Tazat
ek ack Qutput el 50
| elb reaet Ras vt Output
ek felack Inpar 1k 5o
e [Rsast Inpur elk]
il [hralan Wemeay Map. (elb] |« wz0000_o0on 0=0000_000F
| O smversal_ewmeeti o (Condui pie_led_sxte. v
ki 3
VAN >
Hrh PIO_LED RYi1E5EeE 0x0 - Oxf
| Parmueters ° | System Comtents & _ Interconnect Requirements &0 | Device Family &2

hps_0 h2f_1v_sxi_master
[0x0001_0000 - 0x0001_0007

|lyli d_qsys. contrel_slave

waster_fpge_only mastsr
00001 _0000 - 0x0001_0007

litag vart 0 avalen jtag slove  0x0D01_0020 = 0x0001_0027

[0x0001_0020 = 0=0001_0027

tpro_led sl |0x0000_0000 = 0x0000_DOOF

BEARGEHILSHNT

.pio_led_external_connection_export

SHIES

(o_FPGA_led[2:0]),

RIS R TR R FER | FHE Quartus ShERIRAERY sof X4 | IR rbf XU, Ak

B TF RehaY rbf 34

& + 2 0 g |
W Convert Programming File - Di/study/soc/embest_soc/src/demon/test/lark_pcie - lark_pcie = B =
Fie Tods Window Search aitsra.com ®
Canversion setup fies i |
Output programming fie
Programming file type: Raw Binary Fle (.rbfy x|
Opbans Configuration device;  EPCELS Iicngies | 1-hit Passive Secial -
File name: output_flessoc_system sibf
Advanced... Remate Local update diference file; NORE
Creat=s Memory Map Fie (Ganerate sor_sysism.map)
Create CvP files (Generate soc_system.periph,ribf and soc_systes, cone.rbf)
Create config data RPD (Generate soc_system_auto.mpd]
Input fles to convert. |
= 1
Fle/Data area Properties Start Address Add Hex Data
4 SOF Data Page_0
tare_poie.sof SCSXFCEDEFIIES it o
Add Fa
Remave
Up
Down
Properties
| Generate Cose || Heb |
Shricoilad o e T S e |

BRI LAF UMM hR TIEN M | A ERSA
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4. ARM fUfagigit

17 : lightweight HPS-to-FPGA bridge 7E ARM shigitittBEs 5 0xff200000 , @i EEiiRit

BJLAEH LED BYfRiBHbit s 0 , BT X MBIASRIER eI LAESI FPGA (UAY LED.
FAAEBI0T blinker.c :

#include <sys/mman.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <stdint.h>

#define PAGE_SIZE 4096
#define LWHPS2FPGA_BRIDGE_BASE 0xff200000
#define BLINK_OFFSET 0x@

volatile unsigned char *blink_mem;
void *bridge_map;

int main(int argc, char =*argv[])
{
int fd, ret = EXIT_FAILURE;
unsigned char value;
off_t blink_base = LWHPS2FPGA_BRIDGE_BASE;

if (argc < 2) {
fprintf(stderr, "Usage: %s number\n"”, argv[@]);
exit(EXIT_FAILURE);

/* check the bounds of the value being set */
value = atoi(argv[1]);
if (value < @ || value > 7) {

fprintf(stderr, "Invalid delay setting.”

"Delay must be between 1 and 15, inclusive.\n");

exit(EXIT_FAILURE);

/% open the memory device file %/
fd = open("/dev/mem”, O_RDWR|O_SYNC);
if (fd < @) {
perror("open”)
exit(EXIT_FAILURE);

/*x map the LWHPS2FPGA bridge into process memory */
bridge_map = mmap(NULL, PAGE_SIZE, PROT_WRITE, MAP_SHARED,
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fd, blink_base);
if (bridge_map == MAP_FAILED) {
perror("mmap")
goto cleanup;

b

/* get the delay_ctrl peripheral's base address */
blink_mem = (unsigned char *) (bridge_map + BLINK_OFFSET);

/* write the value */
*blink_mem = value;

if (munmap(bridge_map, PAGE_SIZE) < @) {
perror("munmap™);
goto cleanup;

}

ret = 0;
cleanup:

close(fd);

return ret;
3

5. Mk

i=17 ./blinker 0 LED &%

&7 ./blinker 7 LED £X

6. /N

1) @it EiRidEg |, AILASERkEIT lightweight HPS-to-FPGA bridge %4 FPGA 1l LED FEIRY

2) XPNBLERER , ZTHRME  RFEEOEIRARIS RS

FEEEE
http://bbs.eeworld.com.cn/thread-456187-1-1.html
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2.2 Enpirion Altera SoC BBjRZES:
Altera SoC demo 1R ERIEBIRZRS , RAIRY Enpirion BEGE ;
M 19VDC #£#5Z|| 5V T5 B E/SEIE bulk FBEEERE KA Altera BCRIFBRSZE ;

B2 Altera B9 ARM F1 FPGA #5ME#) DDR3 E4t , SEFIHY 1.5VIO {HEEF] 0.75V RIS
SRFERY EN5339QI #1 EV1320QIENS5339QI 7 5V # 1.5V 3A RYEESR ; M EV1320Ql 3 1.5V #£ 0. 75v
2AHIEEIR |, IRATIRILRERAVFEHER | thIERANE mos , WEBR , (RIERITERA , I
EMI4gE , RIFAIEFVERE,

EN53390Q1
Typical Performance Curves
Efficiency vs. Output Current - Efﬁclenl:yn Output Current
‘: : .. : : 5 il -
80 _ 80| L
F i 4 | £ I !
> 80 | f5 @0 ! : !
2 | Z g —vouT=33v | !
B o |- —vour=asv | w [ |
o W e ! w0 — WOUT=25V |
= x oL ! . | [ ---vcu.rr--rm' . !
i 20 | TovOUTSI2V | conpmons u - VOUT= Twl =
—VOUT=1.0v ViIN=33v 20 CONDITIONS
10 T | ia —-l,lu_rr-1_m|rl ViN = 5V
o b i i ! b
o — S — - + L -
(i) 0s 1 15 2 25 3
0 05 1 15 2 25 3
CAITRUT CHRRENT (h) OUTPUT CURRENT (A)
Dropout Unllage Ouipul Unltage V. Duwul Current
16 | . 138
—iout=1a | | |
S¥ T mursaa [ [ [ [ || Saas | —VOUT=3m
34 oo jouT= 24 §
i | 332 4
Qas ¢ § 33 —
=
el 1 51z
B al E
Bae i EEER -
29 | VIN = 5V
28 =) 324 i

EV13200QI devices can be paralleled to source upto  « Cost Effective Integrated Solution
B8A of current. An ENABLE pin with oulput discharge o Thermal Overload, Over Current, Short Circuit,
is available for S3 (suspend to RAM) states. and Under-Valtage Protection

EVi32001is specifically designedto mestthe precs. © 107 Compliant, MSL lavel 3, 260C Reflow

voltage, fast transient requirements of present and

b Don e, (2 ToE, o
power DDRA JEDEC VTT requirements. Advanced  Wkalsbbudaltiudb

circuit techniques and high switching frequency e« WVTT Bus Termination for DDR2, DDR3, Low

deliver high-gquality, compacl, non-isolated DC-DC Power DDR4, and QDR Memories
conversion.

Efficiency vs. Output Current
T T T T T T T T

O VREF

VDDOQ vTT
D0 vouT 0

N CiP —_'_I_
! Evi3zoal = =
P (=2t — cout

EFFICIENCY (%)
TEETEEERERE

CONDITIONS
- 4
10uF AGHD oo b L
no_zo.anan_asuumm:
OUTPUT CURRENT (&)

Figure 1. Simplified Applications Circuit Figure 2, Highest Efficiency in Smallest Soluion Size
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X$TF Altera FIFEIRRSE , thE—MRIFAUEIE | ERRFRIEHIEREINEE | ET=HIRIRFFEMN

X, ERENEBRBEHIESEZEIIEE , DEMO RITHIRHE , ANSREPISEIRHTET | 4B

EEIRAYLDIT =i,

ADHEK
EI:I% '

FHEZ

BTk Altera SoC #0010 {48, 3.3V, XA EN5366QI |, 5V i 3.3V i , 6A RYEE]R ,
EtFRARE mos , RERRL , BEEAMIE

Output Rise Time

Vour Rise Time
Accuracy

Trge = Cx THKO;
10nF < Cys =30nF
(Note 3)

ATrise

+25

[FarilsT Gperaton

Current Balance

With 2 — 4 converters in parallel,
the difference between any 2 pans.
AV = 50mV; Rigage < 10me).

Ayt

+-10

NOTES:

2. Maximum output current may need to be de-rated, based on operating condition, to meet T, requirements.
3. Parameter not production tested but is guaranteed by design. Rise time begins when AVIN > Vs and
Enable=HIGH.

Typical Performance Characteristics

7 . 75 il
7 == =
i = [ S

- . [

Ground copper my extend under this pad.

However, DO NOT CONNECT (NC)

UUUUUU00UUJ U000,
DL. = ‘ i | =
= d
® - ]::
o} ‘ a
- d
o q
o) | fe
3 _1 73
=2 B L
e ) L ) ﬁ g
B —| Tmmial I[\i:[ L&
= ZZ2NIINIITERNY 4

elaNaleNaNsloReNaNaRs NoNaNeRaNal

Figure 7. Lead-Frame exposed metal. Grey area highlights expesed metal that is not to be mechanically or
electrically connected to the PCB.

MEEE  RNTRFEERSIEIENE , RFHEERER , MTEEERt2IFEREA , 258

ERESHFEBRIFR EMI 1488,

FEXERFRFRERDIFES , SM , 2—REVREEHEIN.

BT oRZ Altera SoC 9% 1.1V (e ;

EN5394QI A 5V , L1V , 9A BUEBIR , 4AMHz fIFFESRER | E/ ) \IEFR EMEInteK

TRAYREIR | SRS | FFEIS 93% RUREHEER,
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Enpirion® Power Datasheet
EN5394Q1 9A PowerSoC
Voltage Mode Synchronous

Buck PWM DC-DC Converter
With Integrated Inductor

Description

The EN5394Q1 is a Power Supply on a Chip
(PwrSoC) DC to DC converter with integrated
inductor, PWM controller, MOSFETS, and
compensation providing the smallest possible
solution size in a 68 pin QFN module. The
switching frequency can be synchronized to an
exernal clock or other ENS394Qk with the
added capability of phasing multiple EN5394QIs
as desired. Other features include precision
ENABLE threshold, pre-bias monotonic start-up,
margining, and parallel operation.

EN5394Q1 is specifically designed to meet the
precise voltage and fast transient requirements

Typical Application Circuit

Vi

ATuF == Lm.-u = J_ = ==b‘:’7;mr
! - L.
15nF == Rs AL I
[l

Figure 1: Typical Application Schematic

of present and fure high-performance (L INGCGGE
apnicahms such as set-top boxes/HD DVRs,
W st. audluMdeo squnpment . :h:g-.:ﬁ 1hduc|nr. MOSFETS, Controller in
6 www altera com/enpirion
03738 Owclober 11, 2013 RevE
EN538401
Typical Performance Characteristics
01— e w0 —f= —
w = 2
g, Zn
i i
§” Van 33V é 5 Viymsv ]
& =0 a0 —
5 w0 .
a0 20 I
1] 1 2 3 4 5 1] T 8 k-] [] 1 2 3 4 5 & T 8 9
Load (Amps) Load [Amps)

Efficiency V,, = 3.3V
Vour (From top to bottom) = 2.5, 1.8, 1.2, 1.0V

Tl e

l

)

Trig'd

Efficiency V,, = 5.0V
Vour (From top to bottom) = 3.3, 2.5, 1.8, 1.2, 1.0V

Tk Rurs

Trig'd

REFME IO MEBT , 2.5V ,1.8V HEBERS ; EPS3F8QI A SVEIA , 1.8V L , L.5AMEE , B

A AMhz RIFFRIRER , EAIRSRIEEHREE | 94%.
Enpirion® Power Datasheet
A — =y A EP53F8QI 1500 mA PowerSoC
® Voltage Mode Synchronous

PWM Buck with Integrated Inductor

The EP53F8QI provides high efficiency in a very
small footprint. Featuring integrated inductor, the
device delivers up to 1500mA of continuous
output cl.rrent Total solution footprint can be as
little: as 40mm?,

Output voltage is programmed via an external
resistor divider providing a wide range of
fiewdbility while maintaining a very small footprint.
Integration of the inductor reduces conducted
and radiated noise providing  excellent
compatibility with sensitive RF and high speed
data applications.

+ Integrated Inductor Technology
Total Solution Footprint as Small as 40 mm?*

3 mmx3 mmx 1.1 mm QFN Package

Application

Wireless wide area networking data cards.
Replacement of inefficient LDOs

MNoise Sensitive Applications such as RF,
Audio and Video, and high speed 10

Computing, Computer Peripherals, Storage,
Networking, and Instrumentation

USB, DSL, STB, DVR, DTV, and iPC

Vs C.J_z
.

[EPS3F8
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FP53FROI
Typical Performance Characteristics''’
~ L]
n / a ///,.-—-——————-—-..__________H
z2_ l'f(l/// g f,;/
I I
I/ .
s !
24 E'
G010 030405060708 00 1011 1213 1415 00 81 02 03 04 05 08 OF 08 00 18 11 1.7 13 14 1.9
Load Currant &) Lol Carent (A}

Efficiency vs Load Cument. Vi = 5.0V, Yoy (from
top to bottom) = 3.7, 2.5V, 1.8V, 1.2V

Tek fun

Efficiency vs. Load Current Vi = 3.3V, Vo7 (from
top to bottom) = 2.5V, 1.8V, 1.2V
Trig'd

g

XEVNERAVEBIRATLAAAE LDO |, RIFETFRIIEE.

EN5339QI 4 5V # 2.5V 3A BUEE]E ,3.2Mhz I9FF X=X , BEEIRSHIERMER
oG, S5mv,

—

. 95% , EBIRIERY

Enpirion® Power Datasheet
EN5339QI 3A PowerSoC

@ Low Profile Synchronous Buck DC-DC
Converter with Integrated Inductor

D

A A

|

The EM5339Q1 is a highly integrated, low profile,
highly efficlent, 3A synchronous buck power system
on a chip (PowerSoC). The device features an
advance integrated inductor, integrated MOSFETs, a
PWM  wvoltage-mode  controller, and internal
compensation providing the smallest possible solution

size,
The ENS338Q1 PowerSeC is designed specifically to
meet the driving demand for higher power density by
providing a fully integrated buck converter into a tiny
4x6x1.1mm 24-pin QFN package. It features high
efiiciency, excellent line and load regulation and

s sl - 7.1 i ik ey -

» integrated Inductor

« Solution Footprint as Small as 55 mm®

» Low Profile, 1.1mm

» High Reliability Solution: 280k Years MTEF

» High Efficiency, up to 95%

» Low Qutput Ripple Voltage; <5mVep Typical
o +3% Output Variation Over Line, Load, Temp
e 24V 10 5.5Y Input Voltage Range

« 3A Continuous Qutput Current Capability

Altera BZ/2 FPGA {TIHIRSE | RHEZREFERNNSE  HBEERGIIRBAEESEN |
RIFAVER | IRSAVEEHRAER |, RMRAY EMI, RIRRISORIRE | IRSIFFRIR , XEERRE A
BEMEIRY , HREREMALAZULT A, FRMXBREIFER , TRIRHE—RIEER , TNttt
HRAYEEYF | KX Alera EEIRAON AR ERARIEFAL.

HEBR

http://bbs.eeworld.com.cn/thread-460273-1-1.html
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2.3 Enpirion Altera SoC EEjE _FEERT

Lark Board E B RN IF IR EBE R LIBENFEEUESR, EEXRER T RBR,
IEN I & =I5V, R LEBEHBEHNEFR—H. BREHANAEICAKBEERERNIV DC;
SE—4%iEid LTC3855 2y 12 F1 5V ;

27-Power In/5V/12V

LTC3855 AY_LFERSRF RUNL , RU2 EZAEB LRI , FrlA— EEBEBEERSER. ss KENMKERED
Z 1nF, ATLA 12V 70 5V BSFFRE ek,

SREEEE O 3.3V B3 , 3.3V /E5 EN 2 5V VDD, — EHstetesk , mido B ss AEEBA
15nF FERSRNATIE) ;

30-Power 3.3V/2.5

" T Ay _veoe
B goy ARAEY p
. i1 - 22—
~ e
_,_u-_l_u- bl ) VEUTY - eaak
P ) VU = = s
e vouT e
e e VEATE kil Ko
2 1 . M L
- oy
- | Lo
- T il
i
e T
e T =
EnalLE IR
LT
3 RCRTW
el WATW|
G
| =g et
i et
E FoHEH el
ot =0
GM_raa =5
G W
= anmadcSs
By

FEEREMEETTER , BERETHER , EN5366QI 3SR ETE : TSS = CSS * 75KQ
(seconds)=1.125ms,

ETRHME 18V T,
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By 1 i tss

eeworld.com.cn

/AOTS RYA),

5y_VOD
j B4 VEC 1,8_WCCR
1
1 LK — wourt - 1 " - B~ A
] A VOUT2 Famn ]
1 | = i, L .
T veg |4 ik G T e
| il o ] o ‘-;,.w xs -
= 4| Panm i s . i
*_ PENDD o] w wi |: J 1
- i i = L
H 1 ) T T |
wljfpn e il 2 -
g 432 s e
lg I\.’& W3 F-.\E,‘_s. 1B e e s m 1 po
o -1 I FOWER GO
e - w00
As1 1
(o) ---m#\/\f-.ﬁ. I
P ] A
fer

EN #Zr95V_VDD , BN 5 VER#EKRT. FrlA 1.8V iz5 ek , SMRiRA ss BE , RS,
BERH

EP53F2QI

Electrical Characteristics
Typical values for Viy = 5V and T =25°C, unless otherwise noted,
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Cperating Input Veoltage Vi 24 55 W
Under Yaltage Lockout Yo Wy going low to high 22 W
Under Vaoltage Lockout Vio Vi going high to low 21 W
VFE Veltage Initial Ta=25°C; V=5V
Acclracy Vg howor = 100 MA 0.588 | 0.600 | 0.812 v
Line Regulation 24V sV s 5.5V 0.31 [
Load Regulation hosp = 0to 1.5A 0.420 BalA
Temperature Variation 40°C = Ty < +85°C 0.002 %G

40"C < Ty < +B5°C;

0.54 < Loap = 1.04; 0
Typical Accuracy 45V <V S BBV 1.5 Yo

D.95V < Voyr s 1.5V,
Vi Rise Time Tase Frem time ENABLE goes high 0.78 12 1.62 ms

WIAEZE EP53F8QI, From time NABLE goes high , 28/ Vout rise time & 1.2ms , H8)F,
WMRFPMANEEREHXLSE , HEFAREBFMNERNNE. AEHME 2.5V, 1.5V, XBENEERE
—EuEy , SRR ss BE , AERIKEsN , EN tB2#2R7 5V_VDD; — LB REREmasek B
HRECRER

29-Power 1.5V/VTT
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v_...\ﬁ .'f_r_'.ld: 3y _wezs
[ : 5 4 mea. .
™ T ) G 5 {
T aw e | e | o = T e
1 - 1] =
Chsaa IE‘ et
g _-y-qu
=
B{XEzhRdE
P s . =
EN5339QI FY3RE=1 A 1.4ms |, B2 LR 1.4ms f5 , XIAL 2.5,1.5V /3ah.
ENS339QT |
Electrical Characteristics
NOTE: VIN = 5V, Minimum and Maximum values are over operating ambient temperature range unless otherwise noted.
Typical values are at T, = 25°C.
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Operating Input Violtage Wiy 2.4 5.5 v
Feedback Node Initial Ta = 25°C; Viy = 5V
Accuracy Virn luewsy = 100 MA 0.588 | 0.600| 0.612 )
Cutput Variation (Note 3) 24V =V =55V E
(Line, Load, Temperature) | V207 0= | < 3A 3 *3 %
WFB, ENABLE, TSTWV 172 i
Pin Input Current (Note 4) HAT | WA
Shutdown Current EMABLE Low 20 A
Under Yoltage Lock-out— v Voltage Abovwe Which UVLO is 23 v
W Rising LMo Mot Asserted 3
Under Voltage Lock-out— Vi Veoltage Below Which LVLO is 21 v
ty Falling U Asserted -
Sofstart Time Tirme fom EnsbiE FighiNeied] | 091 | 190 | W88 | s

EIRHMEVTT, DDR3IWESEBE T , 075V , AN 1. 5V, EN A 3.3V_VDD , ARHKE5N
ss FBZS 9 1nF,

Ly _vDo 08 _vTTe I8 VY
(3]
121 vooat VOUT1 _:__:_.: S | LEEAE
p— vooaz vour: | o _Ln-j_:ﬂiJ_r_m
L=
e | — £341 GadD
IhF N | amF L3 L3 L3
» FoNTT y: can_| Cao W 1nF I20m
' o A Taelme -

LI_WO0 2 =

;_
e "
i‘ =

— FRR/ERIERERIRTIA)S , EV1320QI XIMAREEIRTIE |

AGND
EV1120Q1

Table 1. Typical Soft-Start Capacitance Time Table
(No Load)
SS Capacitance (nF) | VTT Rise Time (ps)

27 450

15 265

6.8 140
27 70
1 40
0.47 30
0.27 25
0.1 20
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HF ss BAS 1nF , BrLASENATIE 40us,

BT RENZBEEHT , ENZENE S5 V _VDD , RiSHEBEERIMERE N 47nF , WRISHIRTEE
EBCR&E™.

28-Power 1.1V/1.8V

AT s
1

|
EAH T Toulomlow _]_m _]_m
% =3 TLTLT" I Te= Tm.

-1 i l
s capm e

i : ! Eowgm p ..
— | Lo BN GNuh DN

= I %

va [ = -

J‘_H..'_m.__,\'.l;_glll

e

a0y -2 ~iF —LLE i
i T I_.f_lm\,.,.-llﬂ_gnn

—_—

W am ™ "}-

v e

.J

EN5394QI FIERESEIEER , TSS = (CSS * 65KQ) + 25%=3.055+-25%ms ;
ZESHE , 19V MisskE

first EAYEs0 12V, 5V ;

second &1 1.125ms [5/851 3.3V ; (EN 3 5V_VDD, #A5 V)

294 1.2ms f[5/331 1.8V ; (EN 3 5V_VDD, A5 V)

N\

£33 1.4ms j351 2.5 VA 1.5V;(EN 5 5V_VDD, #A\ 5V)
299 1.44ms JZ30 0.75V ; (EN 9 3.3V_VDD, & 1.5V)

£21d 3.055+-25%ms |85 1.1V ; (EN J9 5V_VDD, I\ 5V) BB RAIE  BLEINE BB |
BORRER, #E SoC FaIiFR 10 &5 &aEaIN% 1.1V, EEHEXAERIEE.

VA ERIRFFEAR , BRI |, L EINLFSIE

FEBE
http://bbs.eeworld.com.cn/thread-462012-1-1.html
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4 TREGIR
1, WEEENE

44 : Embest SoC --LarkBoard
BHFE  FFRIR -linux-3.10.31
Quartus 14.0
%

I ABERR—TERERR , EAFEEA LCD |, BRAKITLUENMTAERI LCD 1B, XM
BHKT  FEBIHAFNEERISINX B ? XM EFEARMNFINER.

iEE SoC Y ARM 247 LCD #=HI88RY , tNRERR LCD , *FZE FPGAES |, A VIP AY
Ipcore , XNMIERIEEER. —IHFRERE—RHHERY

3. BiiE
1) ARM i
LREARE Frambuffer , TaZRiE LCD MNEREUEHESRYF | FHEIXLS FPGA
2 ) FPGA i

fEFHT—/\ Frame Reader IP core fazk Framebuffer #iER932M ; —4 Clocked Video Output
IP Core , X4 W RICEER T ELs LCD 7.

EBENERIFNE FEIX NG , #BEHARA , — FAEsER2aNE,
Cror
J~ ug_vip.pdf ( EZTE : http://bbs.eeworld.com.cn/thread-462178-1-1.html )

Linux 3RsHE Larkboardfb.c

8B4 LCD B9 Frambuffer #iE2EIT IS L&iEiLE FPGA IR | Iw_h2f R4k , IX PRI LAMIKE]
RS LA R

#define CLOCK_CTR_BASE (@xff200000 + 0x00010040)

XN S|SB | IXDFIRRAEREARTE  NRFEEE | FRIEWAIMSTHE T
et REX T /LR LCD RY

#define VGA_IMAGE_WIDTH 1024

#define VGA_IMAGE_HEIGHT 768

#define LCD7_IMAGE_WIDTH 800

#define LCD7_IMAGE_HEIGHT 480

#define LCD4_3_IMAGE_WIDTH 480 #define LCD4_3_IMAGE_HEIGHT 272

5. /&

1) MEESIERIRANTZE , BREITEEFA 1024x600 B9 HDMIL R , FiTiRBAIH , RELEDH
REER;
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http://bbs.eeworld.com.cn/thread-462178-1-1.html��

2) BIXREERFS , BORIRES SoC NERMREZR , BISIERDMAIASBRIE | REIFIZRE
AZT  —TFHRETHENERE  EFREMNAENA LCD ? XHAEMAT.

FEEN
http://bbs.eeworld.com.cn/thread-462178-1-1.html
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3. KIS A

3.1 EF Cyclone V SoC EEREUERERFIXLT
3.1.1 #hAR

1, BBEERR

B4 : Embest SoC --LarkBoard

BWHFES  FFRIR -linux-3.10.31
Quartus 14.0

2, REEERERIT

1BiY FPGA f=HSiE ADC REHIE |

RS RFRR AD9628 22— EG . SUBIE. 127, 125/105 MSPS t&#§E#es (ADC) KA 1.8V
FERMER , AE SRR RIFBRIRI A NEERER.

BT SR ZeTor FPGA 71 ARM Z[BIHIEIERE ;

HJLABITIRE web Ii0E0EIS M OEEEIRSS | ETEIERLE |

AEEEW AR
Altera So€C @
[ s &
Ethemet FaH RAM ADO62E ADLEB&Z
(JRa |

3. ADC BERIHITEEIR

BB TR ADC BIEBEEIRIT , M datasheet ERTLAEH AD9268 SKFHYE 18V EIR{HLE |,
FRRRAN TR
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1.8V_A
5
AVDD ORAOR+ |43 ::ﬂ:
n
AVDD_1 D11A/0R- [52 I
AVDD_Z D10ADT1+ e
AVDD_3 DeAD1 1- 40 ¢ Do
AVDD_4 D8AID10+ |38 T
AVDD_S o7aD10- (38 =
18v.von AvDD_7 ‘Daams. |2 ADC b
- D4A/DE+ -
101 prvop oaaps. [-33 e
ADC DRVDO_1 D2A/DT+ 32 A
=t +—28| orvon 2 DIAD?- |35 A
i abe [ DRVDD_3 DOA/DE+
[ VREF NCiDS- -2 e %
VeM NC/Ds+ 28 ADC_D&
AMP1_OUTN VINA NCIDS-
AMP1_OUTP | 25 ADC_DCOp
ADC QKOS N . — S inea nemcos |28 e B
Ri86 AMP2 OUTH g1 |, o %‘EF’; 23 ADC_Dpd
APz OUTP g | VINE Rt -2 A Ded
P D11B/D3+ _;11 :J- £
ADC_CLK105 P o D108/D3- 1) ADC_Dp:
CLK+ D“WE[')EE*_ 17 ADC_Dri
O L o781+ B EEE
SENSE DeaiD1- |12 ADC
RBIAS DSB/D0+ |13 T
ADC_GND D48/00-
FPGA_ADC_SPIMOSI psamc (12 2£ %
44 11
FPGA_ADC_SPICLK 25| Soaomee o] B ADC DB
FPGA_ADC_SPICSn 6358 ] B ADC
FPGA ADC OEB T i :g
PWON Nez |2
Ne3 |4
EP NC4
AOGEZ8
ADCGND

ME ERTLRBWEE HEXEERA , 1.8V HEE , I VEZEEEIEH FPGA IEHIEREHE |
$#7E SoC A9 BANKS

e
CYCLONE V GX SoC BANK 5
Bank SA
e -8V n20,_1,0IFFID_TX_R1pDO1R [AG21 FANCTRL
D e W20 perig RX_RepDQIR
ADC ORn O e N,
Y21 eFiq RX_Rén,DO1R DIFFID_TX_R12p,D02R |HAG28
BAZS | byEFi0_TX_RTp,DQIR DIFFIO_TX_R12nDQ2R [-BE28.
BB26 | byrr 1o TX_RTn DIFFI0_AX_R13pDosor (23 —A0C 02
ADC 11 L = ADC D2
R % DIFFI0_RX_REpDOTR DIFFIC_RX_R13nDOSN2R izz‘a
e Tt DIFFIC_RX_REn,DO1R DIEFIO_TX_R14p SEC—
e foad| biFFIo_RX_Rep DIFFI0_TX_RidnDazr [-AE30 EoR St 58
ABZE | DIFFIO_RX Ron DIFFIO_RX_R15p.002R 4028 e
DIFFIC_TX_R10p,DOZR DIFFIO_RX_R15n,DO2R
ADG Dol AE28 DiFFIO_TX_R10nDOZR DIFFIO_ TX_A16p002R
AOC D8 Yot DIFFI0_RX_R11p,DQ2R BIFFIO_TX_R16n
DIFFIO_RX_R11n.DQ2R
ADC_Dpo w25 | Bank 58
DIFFIO_RX_R1T,
e V25 | by FQ RXCR1Th i
£C28 1 DIFFIO_TX_R18p.DOAR
DIFFIC_TX_R18n,DO3R
e AB30 | 110 RX R15p,003R
— M0 niFFIG RXCR1Gn DO3R
DIFFIC_TX R20p.0Q3R
AA28 1 DiFFIO_TX_R20nD03R
DIFFIG_TX_R24p.D03R
BCI | p70y 2 DIFFIO_TX_R24n
FACE
SCSKFCa0_Fo%6

UEEE BANKS 9 O CEERSD | AT FERR :
BT AR 1.8V FOER.
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K |
33V VDD Cyclone V GX SoC Power =~
7 1.8 VDD
‘“’E['); VECIO3A '
222 vio3A G
REI vecioaa veciosa (22
8011 vccioaa vCCiosa, [-A028
B D VREFBIAND vCCiosa |-anza
e AB14 NTLAOSA [ arog
AE12 vecioas VREFBSANO
g1 vecioze 3 .
131 vecioas VCCIsa Hoes ;
VECIO3B YoCI0SB8 S
AR | yecioan VREFHsaND 4223 &
VREF_FPGA_DDR3 FreeT ool >
2T AK10-| vceioas S
VREFB3BNG VCCIOBA (L
VCCIOBA
RCA;.IT VECIOHA VCCIOBA g‘: :
Araa| veciosa VCCIo8A 15
Abae | vcciosa VCCIoBA [E¢
AEZ5 vecioea VCCIO8A (=2
AE22 | yeciosa veciosa 28
AG13 veciosa vccioaa (&l
AH18 | veciosa vecioa (-5
AHZ8 | vccioea vcciosa Hl
VECIOHA VREFBBANO
AK20 | yecinga
2.5/ VDD T by o % 8
R e . —
= SCSXFCED FE96

XS EES TR

FETR ADC HBBEER , Z0ESHER FPGA FIED S

ADC §9 10 BB EZEF] FPGA Y 10 FBEZRABITE

XARIFEEE  EREMEAGNRRIESZ8M , MERAUEIHRE |
4, —LPARME

1) Altera SoC YXMEHEREFMERMNVR S , BEMESNARES

ERFIRITTIME , B0 7 1ES arm+FPGA ZRIYZ [AIEBAIES: , B TR ; FERNEH
IR |, 2N PCB ki , BERAEEAINENIRTT |

WiR7 FPGA TEiBE O A EMISS /S , tbil FPGA SCHIMOFRME T , SNRENN L TCP/IP i}tk
FUE_EANMET 70 Altera SoCHEIEIRAMXFRIARE A— NS RWILARMAIFPGA ZREAIEE RIS |
MR LURFIRZE SRR IR

2) ADCRIEDRER , IEFIRECSIERT , —E%s5 X8,

3) Altera SoC AT THREMMNRER , R EERTRIFSHRA LR , EFE——
RIRER |, IRESUIIRSFERT.

FisERE

http://bbs.eeworld.com.cn/thread-458280-1-1.html
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3.1.2 SiEEIEREZ ADC (1)
1. WEEEAE

{44 : Embest SoC --LarkBoard
BIHFE : FARIR -linux-3.10.31
Quartus 14.0
AD9628 &1

Embest SoC --Lark Board {£FEJ ADC 9 ADI H589 AD9628 , AD9628 BE—EREAS /. XUEA.
12 {37, 125/105 MSPS #&#4%#a88 (ADC) , RFH 1.8V BEiRHE , NESRERIHREIRI R NE SR
[ER. RFSEEEEN TR

FUNCTIONAL BLOCK DIAGRAM

AVDD AGND 5DI0 SCLK C5B
) i
T TR

=
w i
VIN+A PROGRAMMING DATA E§ D11A
ADC -
VIN-A _ |27 DoA
A . uE
9 DCOA
VREF
SENSE ORVDO
AD9628
VCM
RBIAS onn
VIN-B D118
VIN+B OB
DCOB
DUTY CYCLE
STABILIZER
O
CLK+ CLK- SYNC DCS  PDWN DFS OEB

MOTES
1. PIN NAMES ARE FOR THE CMOS PIN CONFIGURATION OMLY,
SEE FIGURE T FORLVDS PIN NAMES.

-

Figure 1.

Lark Board i&iA9RIEEMN A= :
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1.8V_AVDD
s
43 1 svon P | ADC_ORp
50| a2 ADC_ORn
Ol v SR T AOC_Opl
AVDO 2 DIDAIDT 1+ A
24| avDo 3 naami1- |-
2 ¥ g ADC_Dp10
2| AvooTa peaD10+ |32 A e
83| o BrAND- o ADC_Dpo
AVDD 6 DEAIDS+
tavvon. L od B 5 ADC_Dril
AVDD7 psaips- |33 e
o LAADAY ey ADC_Drné
DRVDD DIADE-
181 prvDo_1 DaAfDT+ |52 :gg 3::;
VREF_ADC i
= 28 pRvDO_2 D1AD7- [5L £he
VCM_ADC DRVDD_3 DOAIDE+
—;L VREF NC/DE- gg Eg g;g
i NC/DS* 7o ADC_DOns
AMP1_OUTN L NCID5-
ADC __AMPT OUTP 51 | 55 ADC DCOB
— b Monao: [ ADC_DCon
RiBE | _ AMF2Z_OUTN ncoanco- 2 e
VIN-B DCOB/D4+
AMFZ_OUTP 23 ADC_Dod
b ORRIDG- [ EDC Dp3
5 L S0C L2
ADC_CLK105 P 100 2 k- D108/ |22 20t
ik it IET) ADC_Dn2
12 DBRIDZ- 17 ADC_Dpl
& =— 2| snmc D7BID1+
56 1 SEnsSE DeBID1- |12 ADE Bl
Ri8 10K 14 ADC_Op0
e R e DG b0
ADC_GND D4BID0-
FPGA_ADC_SPIMOS! L A0C o8
e | socmes e —
FPGA SPICEn 4] SCU piamc |2 ADC DI
FPGA_ADC_OEB i = ﬁ
PWDN ks
NC3 j
2L NC4
ADGEZE
ADC GND

ERHELLRY LAsEA - 1. SENSE EhEst | SEBERIRIEE

Table 12, Reference Configuration Summary
SENSE Voltage (V] | Resulting VREF (V) Differential Span (V p-p)

(Gixed Internal Reference AGND 1o 0.2 1.0internal 0y
Fixed rence Liye oy |m‘

2. RBIAS S|il&2EB[EERME , SMBSERE , BRIBHE OV T ;

3. clk+ , clk- 3 ADC i FHIZE SRR , 7 Lark Board EiX/MERtEIT FPGA EHIE i H
#5 ADC Y

Bank 5B 1.8V

K1 O0nF K B
FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTp FPLL_BR_FB.DIFFIO_TX_R2Zp A |3 ——t
FPLL_BR_CLKOUT1 FPLL_BR_CLKOUTA DIFFIO_TX_R22nD03R -"W-MC“'——CE-' P———————- Ogrf oo hten i

4. DCOA,DCOB 7y ADC #ii#UERIEILCRI TR , EEGEN FPGA;
5. VCM , VREF B=K% ;

6. OE FEIRERK O

3. ADC ESFEI ™A
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- = e
1 tokew
CHA/CH B DATA W ON-w H=16 X N=15 3 M-t X N-13 X n-12 3

—alteo E
Figure 2. CMOS5 Defoult Output Mode Data Output Timing

ADC #iErVHH 2S5 DCOADCOB #8XH)
4. ADC #UEMREzV0F -

Tahle 14. Output Data Format
Input (V] i ] Offset Binary OQutput Mode Twos C: Mode OR
VIN+ = VIN- « ~\/REF - 0.5 LSB 10000 0000 0000 1000 QXO0 00060 1
Wih+ - VIN- = -\REF 0000 0000 0000 1000 0000 0000 o
Vibs = VIN= =0 1000 0000 0000 0000 DO00 0000 o
VIN+ = VIN=- = +VREF = 1.0 L5B mnmnm annmim o
VN4~ ViN- > +VREF - 0.5 L5B 1111 1111 1119 0111 11111111 1
BLARIEILTEERIREEE | REFIFHR—EL
EHLEETEEHFEELIRRAG S TEREERH D ERTEERTAR ?
ADC HIRS$P2E FPGA HiHHAY , 4 FPGA RUlSIHEIEIRER LVDS 181 ;
_'"-\. o_tse_int_pin Bk FIN_AFG 3a B3a_N0 PIN_AFS 3.3VILwCMOS
2%, o_ade_ck_#05m_p Output PIN_AEZS L} BB _MD PIN_AE23 LS
27, a_sde_peh Cutput FIN_AF30 5A BSA_NO PIM_AF30 25 {tefault)

FNFEIE Ivds (FERIEX , RFBENX + [ESHIRHITY . quartus 2B ES AE29

gl Y g k] {8y Ligle Uy FIN_CY oA DGR TV {DETar
28 o_adc_ck_105m_p{n) Cutput PIN_AD29 56 B58_MO PIN_AD29 LYDS
i meela

5. —EAMARME

1) BIERRXEBEIIARITFR | #iRE CHARA R, AR ERENRIITFXNSERE.
ME—&LaLt , BRAEDTTHIANKRAREAMAY , BARITH. FERNEXARER , RER.,
BEB DT —RAIRIEH RAER—ENNIME | XEATLURSECSERITRIERE | RithEEs
AOBERIEREKIR, BAFREARR |, g — &R | EE—RE: | BRSERIMER MR FIRIE.
DA ERARBIR— TSI, #RE SR Mmiaa)l.

2 ) BRSO REER ARG TREMOERIeEL— , &5, Bt , Birit , XIEEFK(]
FITEN—MEFER | tLal EERI ADCIE | SIRAMFARIHITONT  (FERAEBEIREIER T4 |
P ARBXERIET | BRIRVEIRN 2N NAIR M ARRIEIE | SRIUHbT T |, 18

3)) Altera SoC 10 sEHEEHEERNEATLRMEZRIMROHE 105Mhz BIES | FAETERY
wREZ D>

4) EFRHESSRBEMNIT |, 185

ESE =t i
http://bbs.eeworld.com.cn/thread-458879-1-1.html
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3.1.3 SEHUEREZ ADC (2)
1, RS

4SS : Embest SoC --LarkBoard
HEEES - AR -linux-3.10.31
Quartus 14.0

2, MRRERE

Tukes - DS1054 , (1BIRERE , —EIRE SRR , BN )
SSiR 285l AFG3252

3. AD9628 9 FPGA 3Kz

EFESLRER , BB ok fNE , JUTREBHRE Y  TEER/LR !

1) ADC FZaftHaAN |, XBEHARIE 105M Bif , IRREGER 2 FHESIEFEENT
KRR |, BBAMEAREBIEMIEIR 50Mhz ZERIEINES |

2) Bl 1 ARSI AFG3252 , SEXAHA 240Mhz BUIEZ (=2
3) OEB FEIRERM 0

4) ADC #uEiatHREL a9 DCOA %1 DCOB

AD9628 {4 verilog IXENLAZANT :

assign o_adc_clk_105m_p = s_video_clk_105m ;
assign o_adc_oeb = 1'bo;

AD9628 fytaH EIE AT

always @(*)
begin
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s_chnl_a_clk = i_adc_dco_p;
s_chnl_b_clk = i_adc_dco_n;
end
¥REY AD9628 HIEE

always @(posedge s_chnl_a_clk or negedge FPGA_rst_n)
if (IFPGA_rst_n)
s_a_data <= 12'do;
else// if (i_adc_dco_p)
s_a_data <= i_adc_data_p[11:0];

4. WHER

XMMRERBEEBE Y , WAREHELRN, MEBEFESTER , HBWAT 100Mhz
10Mhz , 30Mz RIIESZ(S S | #RREEEIARERIIEZINTY | (B2 EIRNIEREAREH LRI,
TERESKERVEL

TERiHXFIEE SignalTap FIEE (B4R SignalTap AEXEMN T ) AlLAMRIEHNELHEN
IEZ(ES

Fhdaov NP0 e
Instance Manager: M () @ E1 Ready b acguare ® | JTAG Chain Config
In'il.m'jf Stats Eruabied LEx: 738 M= 1920 Sead: 00 Madure 1/553 Large: 00 o . Lok
ol e Met Furrehg ~ 736 ol L0 ks 0 bads L snds 0 bt
Devce: PuS
33| SOF Hanags
o Trig i 201504603 1308 37 (3:00.1 wiassed)
Bode 0
Tyva [ At | L] I L e b are T oo 20 ¥ S m DT WO s S
L8de_dcap i
i - |_nde_dwtn_2(13.0)

5. /N

1) HEIX , TLAURER AT LUBID Altera SoC #=%] AD9628 REZIEINES T , (BERIKAKREIF
Za)E , IENE EEAYEREE | X TFEIRAIS | FIEUEMERESRER R REXERE Y , XF
MARBEUEBEH—ETE , AD9628 fY datasheet FEERIAEANEEE ;
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2) AD9628 | spi Z=HlimIARBFFEE . BRIEEIMET |

3 ) ETREBRATTIEIE FPGA REFIREIRRIER ARM inZs ;
FEERE

http://bbs.eeworld.com.cn/thread-458944-1-1.html

3.1.4 SEEHEREZ ADC (3)
1, FEHEAR
E{4F & : Embest SoC --LarkBoard
BHFEES - FFRIR -linux-3.10.31
Quartus 14.0
2, [SSHERNEINT

FEAFRITEERAINE—T ADI628 , SA5F FPGA 14 , REZISIRHTE 7 , WEIAKSE , X
TH—LHIRANDHT |, TTREENEMRIBAE BN SIRESHEVER , BB IR K.

1) %K AD9628 FIZKIAELE

AD9628 X MzHIERE R LUBIY SPI #OKECE R FEIEE —LRATIEE | XA EFH
IRBEHTEE | ERNECHRIROAESE | BRAEBZIPLINEENE ? NIFFRRIIMRBERR T  TEFES
TORARFER

The AD9628 serial port interface (SPI) allows the user to configure

the converter for specific functions or operations through a

structured register space provided inside the ADC

BK spi =S 7es0F A =] U0 AD9628 #HEFAAY 36 Tn , LITERHRMARI—LEESE
K279 105MSPS, R EYS AD9268-105

The AD9628 is a monolithic, dual-channel, 1.8 V supply, 12-bit,

125 MSPS/105 MSPS analog-to-digital converter (ADC). It

features a high performance sample-and-hold ciruit and onchip vitage reference.

RIBEENBANEE  XRRER , BIERTE
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Table 3.
AD9628-105125
Parameter Temp | Min Typ Max Unit
DIFFERENTIAL CLOCK INPUTS {CLE+, CLK=)
Legic Compliance CMOS/LVDS/LVPECL
Internal Common-Mode Bias Full o9 v
Differential Input Voltage Full 03 is Vpp
Input Voltage Range Full AGND =03 AVDD + 0.2 v
Input Common-Mode Range Full 09 14 v
High Level Input Current Full =10 +10 HA
Low Level Input Current Full =10 +10 1LY
Input Capacitance Full 4 pF
Input Resistance Full ] 10 12 k()
. m TSI
AP : BRIARTEROSTECH 1
i Glabal Oipen Dipen Open I Oper Dpen Open Dpen Doty cyche Ol
clock stabilizer
igloball 0=
disabled
1=
enabled U’
ool | Clock Dpen Open Open Open Open Clock drside ratio WD Thie dirsidie
dhvide 000 = divide by 15 ratia is vabue
global) 001 = divide by 2 plus 1
010 = divide by 1
011 = divide by 4
100 = divide by 5
101 = divide by &
110 = divide by 7
111 =divide by B

g - BAEHEEEOR MOS |, TIAZ LVDS , —FHABIRMRE T ; fiSIE=A offset binar

adju#
lacall
ox14 Outpait Dutput port logic type =114 Chutput Dpen Output Dhatpiat forrmst O Configures.
mode {glotal) ntereave | port {global) Irrvert 00 = affset bi thi outpats
00 = CMO5, 1.8Y 40 | frrable disatle liacall 01 = twes complement and the
10.= LVDS, ANSI globaly | Yecal) 10:= Gray code S
11 = LVDS, ild_-ut::l‘/
T FLpm— [T — ERAFYE 1 PN Fa— L FRALYE 1 M e o i

SEHE  BESEHREN 1.0V

VOLTAGE REFERENCE

A stable and accurate 1.0 V voltage reference is built into the
9628. The VREF using either the internal
1.0 V reference or an externally applied 1.0 V reference voltage.
The various reference modes are summarized in the sections that
follow. The Reference Decoupling section describes the best
practices PCB layout of the reference.

XS RBEREART , BUAECER 2.0Vp-p , SLRATRERIE 1.0V

T T

8
18 WREF select Dpen Ciper Open Dipen Open internal Vi, digital adjustment [ Select ardion
(glokaly 000 = 1.0V pp adjust Vg
001 =1.14Vpp
0l0= 1331V pp

011 = 16V pp
100 = 20V pep
. T

—

SENSE ity , EEERRESEHE , B 1.0V
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Table 12. Reference Configuration Summary
SENSE Voltage (V) | Resulting VREF (V) Resulting Differential Span (V p-pl

cFm!d Internal Reference AGND 1o 0.2 1.0 internal 20 3
Fixed Tence O |m ;

#IEAVGRADIEL. , offset binary

Table 14. Output Data Format

Input (V) Condition (V) Offset Binary Output Mode Twos Complement Mode OR
VIN+ = VIN- < —=\/REF - 0.5 LSB Q000 0000 0000 1000 000 D000 1
VIN+ = VIN- =—\REF D000 0000 0000 1000 G000 0000 o
ViINE = VIN= =0 1000 G000 0000 0000 0000 0000 o
ViN& = YiN= = +WREF = 1.0 L5B mauinmm annnnmn o
VIN+ = VIN- = +VREF — 0.5 LSB LAARRARARELR CIARRARERRGA] 1

XFEET VIN+ #1 VIN- ZMm A LA EHERRwES |, FAEALFMSERRINEERITHER. XEHE
BANEARFT— FRIRUKRRES.

2) BIRIKRT T4 RIUMESHIRIHSE

MSEFREYRBEE A LAE L | A\ AD9628 RUSSEHITRIRIARRES ADL5562 RIETERIR e T
LRERIVERD | XIIREEAY ADC BEFE4E TH AR ?

RS
[T+
b
o
o2
R4
(1 |'
o
BT ;
Figure 45. Evaluation Board Schematic

IR XIRKARESTWA |, TR AERA—HRY , BXEBANEIEFMSS 15 &I,
XAEBERAUET RS/ ? 1R R1=R2=40.2 RUBAIAHEIEZE/ 15.5db , IHHTESHK 6 3.
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v
0.1pF
viP2
ETC1-1-43  O1WF , o y
r viri |+ Ry
R2 o— 2
500
VIN1
ﬂ.quB Ry
= winz|— ol &
AC - E I

NOTES

1. FOR 6dB GAIN [Ay = 2Z), CONNECT INPUT A TO VIP1 AND INPUT B TO VIN1.

2 FOR 12dB GAIN (Ay = 4), CONNECT INPUT A TO VIP2 AND INPUT B TO VINZ.
3. FOR 15.5dB GAIN [Ay = B), CONNECT INPUT A TO BOTH VIF1 AND VIPZ g

AND INPUT B TO BOTH VIN1 AND VINZ.
Figure 34. Differential-input to Differential-Output Configuration

Table 4. Differential Termination Values for Figure 34

Gain (dB) R1(02) R2 (Q2)
6 28.7 287
12 33.2 332

g.s ; 402 )
—
1 . == = 1 1 i |

R L XM AT LSS SERREE RS R EEE |, SRR MR AR, ATLARE N 6db (21F)
12db (4 1%)

MIXMEEEREILAEY | JRIBESHAN ADLS562 [FHINK 6 {& , Re—E=0ESHAa S T—
%% AD9268

T VIN- #8th , B4 VIN RIRIGEBEBRNEE -0.3/6V<VIN+<2.0/6V
3. MEdE

IEHITIRER | ECE AFG32240F ¢

T

Frequency

Period
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PITERAN G e

eeworld.com.cn

SEFEENGEAGE  EAYLITE—TSNEEREIEN , BREETERERNI—T.
REE RO !

log: Trig @ 201504007 15:24 38 (0:0:0.2 enpsed)
tiode [n
Type |Atias | Hame - T U ZY O i
[ | Lnde_sea_p |_| R O S P L |_|—'_| _| l
My £ |_ndc_dasin_p{13_8]
o | & datn_:date_ffe_uidatag13. 0] __0000M i, 000F™ 4 00CCH \_0111h ) D11FN J 0CBN),_ 01500 X OMFEN X 0225h % 0238n 02060

SRR - BEREAS  sEBEYT

log: Trig @ 20150407 15:24:35 (0:0:0.2 wapasd)

Node I
Tyoe | A oo . T T T L S T T
LS Ladc_dco_p | 1 | | | i I W | M | M
iy - |_sdc_dats_p{i3.0]
'—'-J + - dats_ftedeta_Nfe_uidata13..0] L OFFFh iﬁFD'!h  OFZ4h J_ OFOOh J DECGh 2 OETER §  DDEFh % ODF3h "Cﬁﬁra [ 52

IR

g Togg o BIEARLT 152008 D] mimsest
oaw
Ve [Aies S

|sac acn p

- w1 see, dua pr |

™ chun_wresan_fs_insaiard £

singtap BIRHERIZENRE 100M , AJLAZ—E=BFAMLERF 7 50 N3RS, 100M/ (50%2)
=1Mhz

U AIERIUBIT

Niai 2=l Hhx . J? EARER , EVEGFIEEREEX , AmREsIEERI , ADC BIRBARIES
SERERT , EXHARRT .

log: Trig @ 201 5/04/07 15:24:38 (0:0:0_2 elapsed)

Node o
Type | Alias Hame 128 25 384 512 540 762
B |ietescos S
Vi # i_sdc_data_p[13.0]
ty # data_fifo-data_fifo_uidata[13 0]
I oy D, NP ey TS gy B iy B e
4, RE5

1) BRUEFMART , XEDRFEFAIR BRiRiEE , mSebr b REONJERHHRLE
LEFETPR ;

2) (ESREHoEHMERBERIXMERT FEEERE TFEEM MAEX MES ISR,
3) EARMIHELE , —£FY , HEWHL.
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-

S~ ( BEE & : http://bbs.eworld.com.cn/thread-459030-1-1.html )

U13_U14_ADL5562_ADI.pdf

[ror 8
S~ ( BEE & : http://bbs.eeworld.com.cn/thread-459030-1-1.html )

U15_AD9628_ADl.pdf

FEERE

http://bbs.eeworld.com.cn/thread-459030-1-1.html
3.1.5 EiREUEREZ il

1, TEHIAE

EEEE : Embest SoC --LarkBoard

BIEFEE : FF&RIR -linux-3.10.31
Quartus 14.0

2. Rtk

A, 2 FPGA ESITAIET , DIEREEA ARM 1REVSIR. 1ESAM0RT EETLUR
FPGA f— O H7E ARM RISNEBAHUT b, MESITEUE T RMA—RpUT , AIE—7 "HI, SRk |
SE" . PBATE SoC HEARIHE , W FERTR :

Altera SoC

ARM

/ o—
LWHPS2ZFPGA p

4 fFo || ----- ADC

FPGA

1) ADCREFRRIEHESEH FIFO &7

2) 7EFPGA RIERERL IRQB4E , FHETE Iwhps k

3. GREERK

£ gsys SPEAIERAN FRBEH RS | BINERXRNT
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_ Addres My I Intarcennect Boquirmmentz  ©0 | Bevige Fmmuly &

-
| Use  Comnsetiems liams Baseription Expart leck Faze End I Teg
' & hps_0 [horin ViCrelema ¥ | iy
1] E2h_eald_resat_rag EP!IOT Inpst
EZh_dnbug_resnt_reg |
[KET Murrer
I]n:mupr Bessiver ! o I8 T1p—,
[Tnrerrups Beesiver o 18 1
I (lack Sowree |
:-:l.:l: Tnpet ek il
E=  albingean T —
o o R Kleck Gutput el 50
Tl elk_rmant |Razes Dusput |
¥ B pis_lad [P10 {Farallal 180
lk [ELack Tnpst clk 50
b e [Rouat Toput | [elk]
i |tralen Mumary Mags. .. | (elk] Ox0000_0000 00000 _000§
T amternal_eessaction [Ceaduit lpie_lud_nztm
It O pie_hutten [Pt (rerallal 1/}
k Elach Inpet cli_se
¢ raunt Resan Inpet [elk]
a |wvalen Mamary Nars. [elk] 0x0000_0090 0=0000 001§
o axtarnal_cemmserion |n|dnu pie_butten s ..
— Interrupt Sender [elk] —H -
| €

ST SIZZE L ? 15E FEO .
SRHTRISEORITANT ¢

lark peie » pio_button

FIO (Parallel I/0)

altera avalon pie

Tirection: () Bidir

@ Input

() In0ut

D COutput
Output Port Reset Value: 000000000

s Ul.l'[:]:!l.i'[: Register

Enable individual bit settingfclearing

" Edge capture register

Synchronously capture

Edge Twype: [FALLIHG vi

Enahle hit—clea.ri.ng for edge capture regi.stf_r

" Interrupt

Generate IR

TRA Type: EDGE w |

Level: Interrupt CPU when any ummasked I/0 pin 1s legic true
Edge: Interrupt CPU when any ummasked bit in the edge—capture
register is logic trus. Availsble when synchronous capture iz enmabled

HBUFBRESRZRANT
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| System Contents by Interconnect Requirements b

hps 0. h2f 1% _axi master
svsid_gsvs. control slave 0x0001_0000 — 0:x0001_0007
10_led. =1 Ox0000_0000 — Ox0000_000F
10_button. sl 0x0000_0010 — 0x0000_001f

HDL Example 40F :

lark_pcie u@ (

.memory_mem_a (<connected-to-memory_mem_a>), // memory.mem_a
.memory_mem_ba (<connected-to-memory_mem_ba>), // .mem_ba
.memory_mem_ck (<connected-to-memory_mem_ck>), // .mem_ck
.memory_mem_ck_n (<connected-to-memory_mem_ck_n>), // .mem_ck_n
.memory_mem_cke (<connected-to-memory_mem_cke>), // .mem_cke
.memory_mem_cs_n (<connected-to-memory_mem_cs_n>), // .mem_cs_n
.memory_mem_ras_n (<connected-to-memory_mem_ras_n>), /! .mem_ras_n
.memory_mem_cas_n (<connected-to-memory_mem_cas_n>), // .mem_cas_n
.memory_mem_we_n (<connected-to-memory_mem_we_n>), /! .mem_we_n
.memory_mem_reset_n  (<connected-to-memory_mem_reset_n>), // .mem_reset_n
.memory_mem_dq (<connected-to-memory_mem_dg>), /! .mem_dq
.memory_mem_dqs (<connected-to-memory_mem_dqgs>), // .mem_dqgs
.memory_mem_dqgs_n (<connected-to-memory_mem_dqgs_n>), // .mem_dqgs_n
.memory_mem_odt  (<connected-to-memory_mem_odt>), // .mem_odt
.memory_mem_dm  (<connected-to-memory_mem_dm>), /! .mem_dm
.memory_oct_rzqin (<connected-to-memory_oct_rzqin>), // .oct_rzqin
.clk_clk (<connected-to-clk_clk>), // clk.clk
.reset_reset_n (<connected-to-reset_reset_n>), /! reset.reset_n
.hps_0_h2f_reset_reset_n (<connected-to-hps_0_h2f_reset_reset_n>), /!
hps_0_h2f_reset.reset_n
.hps_0_f2h_cold_reset_req_reset_n (<connected-to-hps_0_f2h_col_reset_req_
reset_n>), /! hps_0_f2h_cold_reset_req.reset_n
.hps_0_f2h_debug_reset_req_reset_n (<connected-to-hps_0_f2h_debug_reset_
req_reset_n>), // hps_0_f2h_debug_reset_req.reset_n
.hps_0_f2h_warm_reset_req_reset_n (<connected-to-hps_0_f2h_warm_reset_
req_reset_n>), // hps_0_f2h_warm_reset_req.reset_n
.pio_led_external_connection_export (<connected-to-pio_led_external _
connection_export>), // pio_led_external_connection.export

.pio_button_external_connection_export (<connected-to-pio_button_external_

connection_export>) // pio_button_external_connection.export

s

BB RIS 5 T !
4, XFHIS
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MNEEEER , BAIFETREAE f2h_irq0 £, SLERAIEEGMTR SR , FEANEEFMT

75 FPGA FRGA_IRQ3 S Lovel o
Edge
76 FPGA FRGA_IRQ4 - Level or
—
77 EFPGA FPGA_IRQS i Level or
Lidge
78 FPGA FPGA_LIRQE i Level of
Edge

B3t FPGA B arm B9A 64 P HRFIR | 98I0 ECHE f2h_irq0 # f2h_irql £, FrLA EERIRIH ISR
RYEGHSE 77 , IciE 7B, TEXEEA !

5. FEAUTR
BRENE T —MTEES , EATRTR , AT -
module count_int (

input clk,
input reset,

output avl_irq
);
reg [31:0] s_cnt;
always @(posedge clk or negedge reset)
begin
if (lreset)
s_cnt <= 32'do;
else
s_cnt <= s_cnt + 1'bl;
end

assign avl_irq = s_cnt[24];

endmodule

BT HPS RURESR ERfaTLA

.pio_button_external_connection_export (avl_irq)

6. linux 3XzN
1) BEENNZ , EEEXANFRI |, dts PFEHRN

Altera_pio: gpio@oxff200000{
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compatible = “altr,pio-1.0";

reg = <0xff200010 0x10>;

//reg = <0xff200000 0Ox10>;
interrupts = <0 45 4>;

//interrupts = <0 40 4>;
altr,gpio-bank-width = <32>;
altr,interrupt_type = <2>; //failing edge
#gpio-cells = <2>;

gpio-controller;

//inter_gpios = < &Altera_pio @ 1 >;
#interrupt-cells = <1>;
interrupt-controller;

by
==
reg = <0xff200010 0x10>; F1_EEAYHEIE S ECEXT Y
interrupts = <045 4>; , X/ 45 FEM L 32, BRAFI LERIFUTS 77 BEXINAY
2) B CRIRER
EEERNARZ , FTAT SR HETER , VDR key_int IE

<blockquote>key_int {
BCERIESRIKEINT

#include <linux/init.h>
#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/device.h>
#include <linux/platform_device.h>
#include <linux/leds.h>
#include <linux/io.h>
#include <linux/uaccess.h>
#include <linux/semaphore.h>
#include <linux/cdev.h>
#include <linux/types.h>
#include <linux/fs.h>
#include <linux/interrupt.h>
#include <linux/irqg.h>
#include <linux/of.h>
#include <linux/of_gpio.h>
#include <linux/of_device.h>
#include <linux/gpio.h>

int key_gpio;

int key_irg;
/*******************************************/

/1 WAL I B K

static irqreturn_t key_interrupt (int irqg, void #*dev_id)
{
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// printk("=============key_interrupt=============\n")

return 0;
3
int button_release(struct platform_device *pdev)
{

return 0;

}
int button_probe(struct platform_device *pdev)
{

int result;

struct device_node *node = pdev->dev.of_node;

key_gpio = of_get_named_gpio(node,"inter_gpios”,0);

key_irq = __gpio_to_irq(key_gpio);

printk("=============key_irq = %d=============\n",key_irq);

result = request_irq(key_irq, key_interrupt,IRQF_TRIGGER_FALLING, "key_int",
NULL);

if(result)
{
printk(KERN_INFO"[FALLED: Cannot register Key Interrupt!I\n");
}
return 0;

}

static struct of_device_id Altera_gpio_of_match[] = {
{ .compatible = "altr,key-int", },
1}

}

MODULE_DEVICE_TABLE(of, Altera_gpio_of_match);

static struct platform_driver button_fops = {

driver = {
.name = "key_int",
.owner = THIS_MODULE,

.of_match_table = of_match_ptr(Altera_gpio_of_match),
s
.probe = button_probe,
.remove = button_release,

¥
/1 BEHmE R

static int __init button_init(void)

{
printk(KERN_ALERT "key modules is install\n");
return platform_driver_register(&utton_fops);
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/] FEHENE R

static void __exit button_cleanup(void)

{
printk("Goodbye,chenzhufly!\n");
platform_driver_unregister(&button_fops);

module_init(button_init);
module_exit(button_leanup);

MODULE_AUTHOR("chenzhufly");
MODULE_LICENSE("Dual BSD/GPL");

7. W

root@arm:~# cat /proc/interrupts
CPUD CPUL

29: 9775 9721 GIC Twd
160: 755920 0 GIC ffb40000.usb, dwc2_hsotg:usbl
171: 56186 ] GIC dw-mci
183: 0 0 GIC ff705000.spi
186: 0 1] GIC dw_spi0
190: 3488 0 GIC ffc04000.12c
194: 311 o GIC serial

201: ] a GIC Timer2
207 : 0 1] GIC fpga-mgr
256: 144 ] a1tera—Ep10 key_int
IPIO: 0 0 CPU wakeup interrupts
IPI1: 0 0 Timer broadcast interrupts
IPIZ2: 3440 3817 Reschedu11n? interrupts
IPI3: 0 0 Function call interrupts
IPI4: 6 3 single function call interrupts
IPIS: 0 0 CPU stop interrupts
Err: 0
rootT@arm: ~#

E% key_int 715 ?

8. /N5

1) ZINTRELETEN , BERCEFENERERAT , WU TR , ELFmERINREHAS |
BANIREE—THRRRNC RiE , MEEEZAIAN

2) SoC FlmRITHELESERY arm+FPGA SREIFHERS | BRRSHIIERS , BENEELE |
MEXLTE

3 ) 1REE—T 3.10 ZAY linux A , AR325F arm ixHY 10 il , ERENFTEBCBIET , A&
BEXA EERERE T

FEBEEE
http://bbs.eeworld.com.cn/thread-459615-1-1.html

142‘ Altera Cyclone V SoC iREMRIE 2 ik


http://bbs.eeworld.com.cn/thread-459615-1-1.html
http://bbs.eeworld.com.cn/thread-459615-1-1.html
http://bbs.eeworld.com.cn/thread-459615-1-1.html
http://bbs.eeworld.com.cn/thread-459615-1-1.html

3.1.6 BIREEREZEE G (1)
1. EBHERE

BHF4S : Embest SoC --LarkBoard

WIHEES . FFAR -linux-3.10.31
Quartus 14.0
2. Bgmgit

TEER , R4 ? bl 2B ARM 12220 8B4 ARM IS B SHNEAR ? |,
X UNIEeE S RENE IERRBVEURIR ? X=—/E &8s , HPS-FPGA Interfaces (REE7 | FEGS -

FPGA-to-HPS bridge
HPS-to-FPGA bridge
Lightweight HPS-to-FPGA bride
FPGA-to-HPS SDRAM interface

BIdXS HPS-FPGA Interfaces BIRANZIM TR , FIEN T SEEUBRENIEZRZIT , RFHEE
W

Altera SoC

]

LWHP52FPGA

HPS2FPGA

1) h#TETE Lightweight HPS-to-FPGA bridge

2 ) EIRETFETE HPS-to-FPGA bridge ; Lightweight HPS-to-FPGA bridge 275 2M 93 41t28/a] |
RRAKIESHEHSUE buffer , HPS-to-FPGA bridge 55 640M RSHIEZSIA] , 18T,

3) Bl—IX , ARM M\ FPGA i ROM FRER—REUE , XEARSLIAIA !

XXEERMA—TIBBERERER , Fd—PHEIRERMES | 55E1 ROM BIEHE , X1
T3l !

3. qsys RUgit
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TEZ gsys BHRIHNIEE R RN NERTR |

E - T preeepeey e T
Bee  Commactions . Expart Clock tu bad 1 Ts
. * fa20]
| [a1a] B G0 _0000  Gud0h 9001
-
o Ty _0_FTh_su. .
Lo hyn @ fZh ds
= bpe_8_FTh_es
af . sy
| Ranar Gurper lps_8_h2f_reser
.o Elnek Iagut «lh_ba
| ATT Manter D2f e
=TT K2 1o wwi cleck  Cleck Tmswt «lk 50
I = I P T LU B
fh_igd N o 1 31—
ey [mverreyr Baeniv o T
i} |H slk 50 [Clock Souren
B4 olkin Cleck Dnmut alk wrmartad
=2 I ey LA— wanat
e [Flask Bveper S
et Resws Gutp
- a rio (reeadlad 4)
» Kloak Taput Ak 50
e Raset Laaut Telt]
| a sl Bevery Sy [ A 0 000 P00 00
o ertermal_csmmartion Conduit wis Led_sxta. .
I3 | pin_burren P (reeadlal 1)
11— ik [Clock Tagut “lb 50
Pt e Ravat Logut [eld]
| o raln Memary Nasw leld] @ Gwd000 0010 Cwd000 OOLF
O enternal_resmertiom [Conduit wie_butten_s
| iew T fens '
- B enahip_rem Va-tlip Bemery (RA
o it Kleck Iagut «1h_60
a Aralen Banory Huss [elit] & 000 0000 Cul000 OOHF
b—st| et Faves Tagut TP v

ME_EFTLIEH rom $E37E HPS-to-FPGA bridge t , {w#gitit A 0
rom IR T5iAATS0R
B3 MATLAB 45 mif 3244

http://bbs.eeworld.com.cn/thred-459695-1-1.html

LA ATLAE quartus FFEiEE— Memory files , AEEHSFHFUKEUE B EXATH , 1508,
TEZ ROM R EEE

[ = = = W W W " W P W
@ srcfonchip_mem. hex E |

Addr, 30 | ¥L |42 | 43 | 4% |45 | 46 | 47 ASCH

gop O D4 |02 (03 (4 (05 (06 |07 (RS
gos 08 |09 |0A (DB (QC (0D (OE [OF [
010 1 |1t 12 |13 |14 |15 (16 (17 ..
013 1@ |00 (OO (OO0 (OO (0D (OO0 OD e
o20 20 |OO (DD (DO (0D QD (OO0 DD SRS
023 28 |00 |00 (DO (OD (DO (00 (00 EeaE
030 30 00 00 (OO OO OO 00 OO0 D
033 3= |00 |00 (00 (OO OO (00 (00 ELSE
040 40 OO 00 (OO0 OO (OO (OO0 (D0 @
043 48 00 00 |(OG (OO0 OO 0O (OO0 (H...
050 50 |00 |00 (DO (OD (OO0 (DD [O0D RSN
053 58 (00 |00 (OO (OO (OO |00 (OO0 QKR

os) O |00 |00 (OO (0D QD (OO0 |[OD (RS
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4. WEEFH
£ L ERTIXED EM—LE/VINIHE R | STHFEIR PRTRIRHEIE ROM FRASEIREHSRAFTENZ it |

1) BX—E7R

#define ROM_BASE 0xc0000000
#define ROM_SIZE 64
void *FPGA_rom_mem;

2) %t
if (!request_mem_region(ROM_BASE,ROM_SIZE,"rom_test")) {

printk( KERN_INFO"rom_test Memory region busy\n");
return -EBUSY;

}
FPGA_rom_mem = ioremap(ROM_BASE,ROM_SIZE);

if (!FPGA_rom_mem) {
printk( KERN_INFO" rom_test ioremap failed\n");
return -EIO;

3 ) HhlTbIEEL

for (i=0;i < ROM_SIZE;i+ +){
tmp = ioread8(FPGA_rom_mem + 1i);
printk("%d ", tmp);

}
printk("\n");

5. Mitss

G parial-csenl =

[FTIidfeledio N J I A IS IEWWH B MO0 0000sro000000 00000000 JE0 DD OO0 0060000000
0123438678 91018 12 E3 14 I3 I6 A7 LB 09 W0 M 22 32 MO0O000 00 2000000040000 0D00LBO00Q000003O000000
(0L X34 567501018 12 $3 14 RS G AT LB MR M H 2 X3 M OO0 0000 32000000040 00000004E0000O0D00SEO00D000O0CG
6123456789101 123 4 RFR6 07 B 19 21 32 23 MO Q00000 R 000000040 00D ODNO0N4B0000000DSEO000000D
012345467 591011 17 13 14 15 16 17 193 A 2 MO000000 2000000040 00000004B00000005 0000000
(@L1234 307591011 1234 I510 L7 L8 19 0 A1 B MNOIO0000 0000000000000 04E0000000XMO00000D
|

XELIFFTENNGER ShM—XFIEI—R Jtt— 22 EHE ROM BFIBI S G—RE—REY |
WAAEE MR IR B RIE T !

6. /N

1) XRFEEEMRX—T HPS-to-FPGA bridge , i@i3iEE ROM shiEUESRIIALERY , Bai2
ZMERARTD ;

2) BT —TRFRT , BEEXT SoC BIARBKTAIR , TJaeaEirafi—LiEzE , SoOCHINBKREZT |
—HFEFAREW ;

3 ) TS ADC REREUEIE L2 |, Mit—2a0IE |, A K—EE3ZiA
FEEW

http://bbs.eeworld.com.cn/thread-459742-1-1.html
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3.1.7 SiREEREZ R G (2)
L S

BHF4S : Embest SoC --LarkBoard

BHSES &R -linux-3.10.31
Quartus 14.0
2. REHhA

£ L —RXEBEMINEHT T XA , §F#—IRX , ARM M FPGA 9 ROM FRER—IREE |
XIONEFERNHA—T , ADC EHREZIINO RAM 1148 ARM A2 |, T HEEIN AT

Altera SoC

LWHPSZFPGA

3. Qsysigit

TER gsys BFIRIHNERR RN N ERTR |

Lne  Comt b N B b Mgty Clmk R End L Ta i
(- T el Sratem 3 Prrigheral
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1) B~ adc_origin_data #£#7E HPS-to-FPGA bridge L , {m#&ibits 20040000( X/ MbiER
BILUEEREIN | (EEFIREhXI R T T )

2) 1#IN7T adc_spi_pio AEHIEN , LIRS ADC BECEFMIBK , XN eEd+E8EiER

Ay

quarus T 2 X 4 0 B 4 - % test-irq.zip ( M &5 T % : http://bbs.eeworld.com.cn/
thread-460022-1-1.html)

4. ADCIRahigit

XEMHIKEEFFA T Embest HHIIKE , i F drivers\char\adc9628.c , EAMFZ AT LT
adc9628.zip ( Rt & : http://bbs.eeworld.com.cn/thread-460022-1-1.html)

XE—MRFHSERM , EARERIRHREFEHE—PAIEN. LH gsys PREHUANRER
BT FEREERS R,

FEFTHLATIIRE

1) @id#&l SPI#EM5eRk ADCI628 RIKIIAIL

% :

/*

*init the registers of ADC9628,

*write to Altera’s PIO IP core to operate the gpio as spi pins
*/

static void bsp_adc_init(struct adc_priv_data *adc_data)

{

int iadc_val ;

writew( 0x7,adc_data->regbase + (0x1x4));

/* pio_dir = 0x7 */
writew( 0x6,adc_data->regbase + (0x4x4));

/* cs =1 %/

writew( 0x2,adc_data->regbase + (0x4x4));
/* sclk=0 */

mdelay(2);

iadc_val = ad9628_read(0x1
); /*x chip
ID, 0x89 */

printk(KERN_INFO"current id = %x \n", iadc_val);

iadc_val = ad9628_read(0x2
D5 /% chip
grade */
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iadc_val = ad9628_read(@x0b );

/* clock divide =*/
iadc_val = 0x0;
ad9628_write(0x0b, iadc_val);
iadc_val = ad9628_read(@x0b );
iadc_val = ad9628_read(0x09

); /*x DUTY stabilty
*/

iadc_val = ad9628_read(0x0b

); /* clock ratio */
ad9628_write(0x05, 0x03)

: /% Ch

annel a b */
iadc_val = ad9628_read(@x5 );
ad9628_write(0x0d, 0x0);

/* normal mode */

iadc_val = ad9628_read(@xd );
iadc_val = ad9628_read(@x101 );

iadc_val |= (@x1<<7);
ad9628_write(0x101, iadc_val);
iadc_val = ad9628_read(0x101 );

bsp_adc_cmos();
iadc_val = ad9628_read(0x14 );

2) SERLIE O RAM HYERE

static const struct file_operations adc_fops = {

.read = adc_read,

.open = adc_open,
.release = adc_release,
.owner = THIS_MODULE,

5

3 ) & ADC iEMp— char BiRe&

static int __init adc9628_init(void)

{
dev_t dev = MKDEV(LARK_ADC_MAIJOR, 0);
int ret;

ret = register_chrdev_region(dev, max_adc_minors, "adc");

if (ret)
goto error;
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cdev_init(&adc_cdev, &adc_fops);
ret = cdev_add(&adc_cdev, dev, max_adc_minors);
if (ret) {

goto error_region;

adc_class = class_create(THIS_MODULE, "adc");
if (IS_ERR(adc_class)) {
printk(KERN_ERR "Error creating adc class.\n");
cdev_del(&adc_cdev);
ret = PTR_ERR(adc_class);
goto error_region;
}
adc_class->devnode = adc_devnode;
device_create(adc_class, NULL, MKDEV(LARK_ADC_MAJOR, @), NULL, "adc");

if (!request_mem_region(BSP_ADC_ADDR,sizeof(u32),"adc9628")) {
printk( "Memory region busy\n");
return -EBUSY;

}
gRegbase = ioremap_noache(BSP_ADC_ADDR, sizeof(u32));

if(!gRegbase) {
printk( KERN_INFO" ioremap failed\n");
return -EIO;

if (!request_mem_region(BSPFIFO_BASE,siof(u32)*1024,"adc9628_fifo")) {
printk( KERN_INFO"Memory region busy\n");
return -EBUSY;

}
gFifobase = ioremap_nocache(BSP_FIFO_BASE, sizeof(u32)*1024);
if(!gFifobase) {
printk( KERN_INFQO" ioremap failed\n");
return -EIO;

return 0;
error_region:
unregister_chrdev_region(dev, max_adc_minors);

error:
return ret;

EItt ADC RN ETTEE | ICEERIFRFAIRHEICIK N RIFHEMAT T
5. MRRERRL
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XEFERBE Embest IRMEATNNHIER | FMEER T U4 % adc_test.zip (R FE :
http://bbs.eeworld.com.cn/thread-460022-1-1.html)

WHAEFEETTA T FFT IR, REIRERANNAR , BAFAREEENGRA , REREH N
g, BXERNETHRIE , XEHMADTTRET

6. MiteEs
1) iR
SSRERORAMARO | HBliE ADCI628 HFF MR , AT FEFTT -

A

2) REESKERSR

Frequen:

Period
Frequen
CH1=Cl

oft

Fhas

] ;Z‘ﬂ]fiugzr:l I
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Te) - n
fﬁﬂﬂﬂ!””ﬁgucunt i wmmmwmMMmewmmmmmmwmmumwmmmL

S |5 (100 ( |||| 100
Phase 0,00 ° I

amel 1,000 Vep

Offset Omy

Frequencw

Period

Frequency

EHT wlHe

86,7 PN 11 1A 1';]';

Y i

3) I TTER

root@arm:~/adc# ./adc_test
current id = 89

dong fft

caculate real valule

146:chanel@ frequency = 14.970703, amplitude=2185

293:chanell frequency = 30.043945, amplitude=1806

MR EERZE chanel0 BUSERNE R 14.970703Mhz , chanell B3GR NEE 30.043945Mhz
FOSChRR EEEM , Bl LURIRR EMERHITERIIRER | HBBEIEERAIZR BRI

7. INg

1) ARFEMR ADC FIRELIEE IO RAM &35 ARM Bidf2 , MRER—IEE , AT
— SN TIEF TR T E/M ;

2 ) HPS-to-FPGA bridge EMEMAIMREABRIA—SHIIK , BRMASSSRERSIRIT |
3 ) T—HHEEEREIRITAIFYT , IIAZBREPE | XEIKNREINSEAT |

4 ) ERESRTEIE web RSES | IBRENFIELEBE web EHTRR , XAEAEK , BAKLA
IS ? JEE R !

(E =t i
http://bbs.eeworld.com.cn/thread-460022-1-1.html
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3.1.8 BEREIEREZHIER: (1)

RIEICA5ehk 7 #ERIEH , THEEXREENET , AKITEEA web KERAY , BBFINT
FHEREEEANEER , BB matlab SHEEER , Hor— FEIRAIERMMER

1. AR

BEF4S © Embest SoC --LarkBoard

RHFE : FFRNR -linux-3.10.31

Quartus 14.0
2. HUEIREX

BIE &5 7 ADC IRz T , HEBEBIEMAREEIZE | RIS RIEERIEIEEAR
X, EFERNSURGIENS T REANEERS— M ERER | 1E ADCEE 0 fIFIEFTA
adcO_source , & ADC i&i& 1 B9EUEEA adcl_source , TR :

#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#include <fcntl.h>
#include <unistd.h>
#include <math.h>
#define POINT  (1024)
static unsigned int gSource_buff[POINT];
int main(int argc, charx argv[])
{
int i = ©;
int val;
FILE * adcOFp;
FILE * adclFp;
unsigned int tmp = 0;
int fd;
adcOFp = fopen("/root/adc/adc@_source”, "wb");
if('adcoFp){
perror("adc@_source open failed\n");
return 1;
3
adc1Fp = fopen("/root/adc/adcl_source”, "wb");
if(ladcIFp){
perror("adc@_result open failed\n");

return 1;
}
fd = open("/dev/adc/adc”, O_RDONLY);
if (fd == -1) {
perror("device open error\n");
return 1,
3

152‘ Altera Cyclone \VV SoC iREMRIE Z ik



read(fd,gSource_buff,POINT*4);

for(i=0;i<10;i++)
printf("0x%x ",gSource_buff[];
print(\n");

for(i = 0;1 < POINT; i++ ){
tmp = gSource_buff[i]&0x0000ffff; //chanel 0
if( (tmp&ox800) != 0){

//negative
tmp = (tmp | oxfffffoeo);
}
fprintf(adc@Fp,"%d\n",tmp);
tmp = (gSource_buff[i]&Oxffff0000)>>16; //chanel 1
if( (tmp&0x800) != 0){
//negative
tmp = (tmp | Oxfffffoe0);
}
fprintf(adciFp,”%d\n",tmp);
}
return 0;
}

3. IWE—> matlab 127 , IEECE , FHHFFT o7

clear all;

close all;

N=1024;

fid_adcl = fopen('adcl_source’,'r');
adcl_data = fscanf(fid_adc1,'%d);
fclose(fidadcl);

figure;

subplot(2,1,1);

plot(adcl_data);

X = adcl_data’;

y = fft(x,N);

subplot(2,1,2);
plot(2*xabs(y(1:N/2+1)));

4. MitER

1) IE%(ES
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2) FiRES

3) =AKES
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Phase 0.0°
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5. /N

1) HRESRERERN , TR E , ERRBEE | —ZARESHE NENREE—REE
[REARRBH , bt 2R EIRITRYERE ;

2) M matlab SHHIEENEE , EERMMLZEEHARNET ;

3) B4R web BRIXELERIE ? 3T HAKIRE N LRI | H—EE L

HFERES -

http://bbs.eeworld.com.cn/thread-461339-1-1.html
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319 IESIBREZ SRR (2)
1, RS
E4FE : Embest SoC --LarkBoard
BHFE  FFRIR -linux-3.10.31
Quartus 14.0
2. Web BR558%

XX EFERYZ Lighttpd

Lighttpd 2—MEEATSAIFHR Web RSS22414 , EARARBERIREH—EI SRS
i, B, PR, REMFHERIEN web server RiE, BEIFEENAGFFHE. cpu GBEHE. W

BEF AN F EREIRERT .

Lighttpd A% OpenSource 2 £ A web server P AMFEN—., 2 FastCGI, CGI,
Auth , BHE4E (output compress) , URLEE |, Alias SEZEINAE ; M Apache ZFILARIT , IRATE
EBRRERAEEFE | £ lighttpd ERZINEEEBEMAISEM T , XRXST apache FIBFZIFHEEER

89, EREBE lighttpd FAAREINHXLERIRE,

debian RFMBIXRYF , EELTRHNAILULT

apt-get install lighttpd

ECEMHE /etc/lighttpd/lighttpd.conf , ATE{TEEREZN

3. HIZ%EREN
HAEFRYZE Highcharts

S - http://www.hcharts.cn/ , BIFRFE , JLATEGIRE , BEFIFS

5] www.hcharts.cn

Highcharts

hEes R, JT¥R. SR, BRFE . A4 KT o W 6 4ljs B3k

FifiHighcharts # 1 H4:5F SHighcharts HHAP T H BN AR

T+ 4K T & Higheharts

ETRHSAFEES
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ExzF: 2 m gidligh | = skiss) || ERmy) | FE(dakbive) | T8 dakguen) | dakanica | sands ignika

Monthly Average Temperature

Source: WarldClieate com

Temparatiive {*C)

7/
5
o

dn Feb ar g My Jun Jul Mg Sep Oct o Dec

W =i

4, HUERIIRE

Highchart S22 M5 HIEUEIREL . HTFRENEIR |, FUSBENRRT |, HERTHRENDE |
EEIREE— NG | REMEFEIREHFHRREER | BUEEFANE adcdata.js XN |, 55!
BERIA%IE adcdata, FFT [GHUSUE fftdata , (SS4 freq

EIREN ARSI T

#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#include <fcntl.h>
#include <unistd.h>
#include <math.h>

#tdefine PI (3.141591)
#tdefine TWOPI (6.2831853f)
#define POINT (1024)

struct complex{
double real;
double imag;
Ycomplex ;
static float gFft_res_ch@[POINTI;
static float gFft_res_chI[POINT];
static struct complex gFft_sr_ch@[POINT];
static struct complex gFft_sr_ch1[POINT];
static unsigned int gSource_buff[POINT];
static int gChanel@_buff[POINTI;
static int gChanell_buff[POINTI;
struct complex EE(struct complex cl,struct complex c2)

{
struct complex c3;
c3.real = cl.real*c2.real - cl.imagxc2.imag;
c3.imag = cl.real*c2.imag + cl.imag*c2.real;
return (c3);
}

void fft(struct complex #*xin,int N)
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{
int f, m, LH, nm, i, k, j, L;
int le, B, ip;
double p , ps;
struct complex w, t;
LH = N/2;
f =N
for(m = 1;(f = f/2) != 1;m++);
for(L = m;L >= 1;L--)
{
le = pow((double)2,(int)L);
B = le/2;
for(j = 0;j <= B - 1;j+b
{
p = pow((double)2,(int)(m-L))*j;
ps = TWOPI/N*p;
w.real = cos(ps);
w.imag = -sin(ps);
for(i = j;i <= N - T;i =i + le)
{
ip = i + B;
t = xin[il;
xin[il.real = xin[il].real + xin[ip].real;
xin[il.imag = xin[il.imag + xin[ip].imag;
xin[ipl.real = xin[ip]l.real - t.real;
xin[ipl.imag = xin[ip]l.imag - t.imag;
xin[ip] = EE(xin[ip]l,w);
3
}
}
nm =N - 2;
j =N/ 2
for(i = 1;i <= nm;i++)
{
if(d < 3J)
{
t = xin[j];
xin[j1 = xin[il;
xin[i] = t;
}
k = LH;
while(j >= k)
{
i=i-Kk
k = k/2;
}
i=itk
}
3
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int main(int argc, charx argv[])

{
int i = 0
int val;
size_t write_len = 0;
FILE * srFp;
FILE * adcFp;
double freq_cho = 0;
double freq_chl = 0;
int max_cho = 0;
int max_num_ch@ = 0;
int max_chl = 0;
int max_num_chl = 0;
unsigned int tmp = 0;
int fd;
adcFp = fopen("/www/pages/adcdata.js"”, "wb");
if(ladcFp){
perror("adcdata.js open failed\n");
return 1;
3
fd = open("/dev/adc/adc”, O_RDONLY);
if (fd == -1) {
perror("device open error\n");
return 1;
3
read(fd,gSource_buff,POINT*4);
fprintf(adcFp,"%s","var adcdata = [");
for(i = 0;i < POINT; i++ ){
tmp = (gSource_buff[i]&Oxffff0000)>>16; //chanel 1
if( (tmp&0ox800) != 0){
//negative

tmp = (tmp | Oxfffffoeo);
}
gChanell_buff[i] = (int)tmp;
fprintf(adcFp,"%d, ",tmp);
gFft_sr_chl[i].real = gChanell_buff[il;
}
fprintf(adcFp,”"%s\n","” 1;");
fft(gFft_sr_ch1,POINT);
fprintf(adcFp,"%s","var fftdata = [");
for(i = 0;i < POINT/2 ;i++){
gFft_res_chl1[i] = sqrt( gFft_sr_chl[il.real*gFft_sr_chl[i].real + gFft_sr_
ch1[i].imag*gFft_sr_chi[il.imag ) * 2 / POINT; /* caculate the amplitude chlx/
fprintf(adcFp,"%f, " gFft_res_chl[il);
if((@nt)gFft_res_chi1[i]l > max_ch1){
max_chl = (int)gFft_res_chi[i];
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max_num_chl = i;

fprintf(adcFp,"%s\n"," 1;");
close(fd);
fprintf(adcFp,"%s","freq = ")
freg_chl = 105.0 / POINT*max_num_chl;
printf("\n%d:chanell frequency = %f Mhz, amplitude=%d\n", max_num_chl, freq_chi,

max_ch1);
fprintf(adcFp,"%d;",freq_ch1);
return 0;

5. M3
FUF highcharts B941f2 , BE25 77— index.html , F7E /var/www {43 T HE.

<IDOCTYPE HTML>
<html>
<meta http-equiv="refresh” content="5">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8">
<title>Data Acquisition System</title>
<script type="text/javascript” src="http://cdn.hcharts.cn/jquery/jquery-

1.8.3.min.js"></script>
<style type="text/css">
${demo.css}
</style>
<script src="adcdata.js"></script>
<script type="text/javascript”>
$(function () {
$('#container’).highcharts({
title: {
text: ' JREAEE ',
x: -20 //center

B

subtitle: {
text: '{E#: chenzhufly KJF: www.eeworld.com.cn’,
X: -20

h

tooltip: {
valueSuffix: "’

i

legend: {
layout: 'vertical’,
align: 'right’,
verticalAlign: 'middle’,
borderWidth: @

h

series: [{

name: ' JRUGHEE ',
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data: adcdata

// data : [-0.2, 0.8, 5.7, 11.3, 17.0, 22.0, 24.8, 24.1, 20.1, 14.1, 8.6, 2.5]

1
s
$(function () {
$('#containerl’).highcharts({
title: {
text: 'FFT HdE0HT ',
Xx: -20 //center

b))

subtitle: {
text: '1E#: chenzhufly
X: -20

b

tooltip: {
valueSuffix: '’

B

legend: {
layout: 'vertical’,
align: 'right’,
verticalAlign: 'middle’,
borderWidth: @

5

series: [ {

name: 'FFT i !,
data: fftdata

// data : [1, 2, 3, 4, 5, 6, 7,
}
]
s
s
</script>
</head>
<body>

KJF: www.eeworld.com.cn’,

8, 9, 10, 11, 12]

<script src="http://cdn.hcharts.cn/highcharts/highcharts.js"® ></script>

<script src="http://cdn.hcharts.cn/highcharts/exporting.js"></script>

<div id="container” style="min-width: 250px; height: 300px; magi: at"></div>

<div id="container1” style="min-width: 250px; height: 3@0px; margin: @ auto"></div>

<FORM >
<p>Frequency(Mhz):
<script>document.write(freq);</script>
</FORM>

</body>
</html>

KITT 5 FIERERIRIET—IX | ERIN TR

<meta http-equiv="refresh” content="5">
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3.2 ZERMRS =R
32.1 fghA

1. BEHENR

B4EE - Embest SoC --LarkBoard

BIHFE : FFARIR -linux-3.10.31
Quartus 14.0

2, thA
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REMSLER | MALUSSL16- S IEEELIAR,
=R _
ARAETED, HUORATANSEN, IRRARNERC i
ANESES-S5200ZMBENEA T RONNRRESTER. £ = « Haost
M, PCENIRTEMBNOTRE.
MRS SRS, PCENNTUAEN SRS RORE t ¢
PR, LA Data & Data i Ethernet
LANE
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WER
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RTU
EEER
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3.2.2 ZERORSH/ZBORRIZT

1, MR
44 : Embest SoC --LarkBoard
HHFE  FFRIR -linux-3.10.31
Quartus 14.0
2, KRBEEH
BALEFAE , FREABAORET , AERETNG , 7Z5MEK, (EEEREM LSS /8

£/ , BIERIE , SERFEN , BlI—EFIFES,

FEFH=A uart_top.v , uart_xmit. v, uart_rcv. v, 50T :

uart xmit.\V.

uart top.V.

uart rcv.V.

1) vart_top.v 2B ZIEERINTNEN G , ASREERSRORIRIEFEI
2 ) vart_xmit. v SR ORYRIEEIR

3) uart_rcv. v ZER ORGIZIIELR

3. EBoHT

1) uart_top.v

HLIBRREENE | EREIERIIASERAIRIIREIN T fifo &RER , IREH 256 175,

‘timescale 1 ns / 10 ps
‘define BAUD_DIV 6875
module uart_top

(

// Global signal definition

inpt rst ,

input sys_clk ,

input pci_clk ,

input pci_wren

input [7:0] pci_wrdat ,
input pci_rden ,
output [7:0] pci_rddat ,
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eeworld.com.cn

// Local bus register

input SEND_CMD ,
input RCV_EN ,
output RCV_IRQ ,
input PARITY_BIT_EN ,
input PARITY_SEL ,
output PARITY_ERROR ,
//output uart_ok ,
output xmit_busy ,
output xmit_ok ,
output xmit_fifo_empty ,
output rcv_fifo_empty ,
// Uart interface
inpt rxd
output txd
s
wire xmit_fifo_rden;
wire [7:0] xmit_fifo_rddat;
wire rcv_fifo_wren;
wire [7:0] rcv_fifo_wrdat;
//wire rcv_fifo_empty;
R
-- transmit module instantiation
—————————————————————————————————————————————————————————————————————— x/
T_FIFO_256x8 xmit_fifo_256x8
(
.din (pci_wrdat ),
.rd_clk (sys_clk ),
.rd_en (xmit_fifo_rden ),
.rst (1'b0 ),
wr_clk (pci_clk ),
.wr_en (pci_wren ),
.almost_empty ( ),
.almost_full ( ),
.dout (xmit_fifo_rddat),
.empty (xmit_fifo_empty),
.full ( )
D5
uart_xmit uart_xmit_inst
(
.sys_clk (sys_clk ),
.rst (rst ),
// PCI command interface
.SEND_CMD (SEND_CMD ),
.PARITY_BIT_EN (PARITY_BIT_EN ), // parity bit
enable or not, 1 = enable, @ = disable;
.PARITY_SEL (PARITY_SEL ), //
determine ODD/EVEN parity, 1 = ODD, 1 = EVEN;
// UART command data fifofer interface
.fifo_rden (xmit_fifo_rden ),
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.fifo_rddat (xmit_fifo_rddat),
.fifo_empty (xmit_fifo_empty),
// UART status interface
.uart_busy (xmit_busy ),
.uart_ok (xmit_ok ),
// UART interface
.txd (txd )
s
Y & e T e e e e
-- receive module instantiation
—————————————————————————————————————————————————————————————————————— */
T_FIFO_256x8 rcv_fifo_256x8
(
.din (rcv_fifo_wrdat ),
.rd_clk (sys_clk ),
.rd_en (pci_rden ),
.rst (1'b0 ),
wr_clk (sys_clk ),
.wr_en (rcv_fifo_wren ),
.almost_empty ( ),
.almost_full ( ),
.dout (pci_rddat ),
.empty (rcv_fifo_empty ),
.full ( )
);
uart_rcv uart_rcv_inst
(
.sys_clk (sys_clk ),
.rst (rst ),
// PCI command interface
.RCV_EN (RCV_EN ),
.RCV_IRQ (RCV_IRQ ),
.PARITY_BIT_EN (PARITY_BIT_EN ), // parity bit
enable or not, 1 = enable, @ = disable;
.PARITY_SEL (PARITY_SEL ), /!
determine ODD/EVEN parity, 1 = ODD, 1 = EVEN;
.PARITY_ERROR (PARITY_ERROR ),

// UART command data fifofer interface

.fifo_wren (rcv_fifo_wren ),
.fifo_wrdat (rcv_fifo_wrdat ),
.fifo_empty (rcv_fifo_empty ),

// UART interface, which should be registered before internal access
.rxd (rxd )
5
endmodule
2)
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uart_xmit. v

R R IE BRI AEATT R A 2
‘timescale 1 ns / 10 ps
‘define BAUD_DIV 6875
module uart_xmit

(
input sys_clk ,
inpt rst ,
// PCI command interface
input SEND_CMD
input PARITY_BIT_
EN , // parity bit enable or not, 1 = enable, @ = disable;
input PARITY_SEL
, // determine ODD/EVEN parity, 1 = ODD, 1 = EVEN;
// UART command data fifofer interface
output reg fifo_rden ,
input [7:0] fifo_rddat ,
input fifo_empty ,
// UART status interface
output reg uart_busy ,
output reg uart_ok ,
// UART interface
output reg txd
Je

parameter frame_idle = 3'b@00, frame_putchar = 3'b@01, frame_bit_call = 3'b@10, frame

done = 3'b011;
parameter bit_idle = 3'b0@0, bit_start =

bit_stop = 3'b100;

reg [2:0]
reg [2:0]
reg [2:0]
reg [2:0]
reg [7:0]
reg

reg

reg [3:0]
reg

reg [15:0]
reg

Y

3'b001, bit_xmit = 3'b010, bit_parity = 3'bol1,

cur_frame;
next_frame;
cur_bit;
next_bit;
xmit_char;
xmit_start;
xmit_done;
bit_cnt;
bit_over;
baud_cnt;
shift_en;

always [url=home.php?mod=space&uid=496176]@[/url] ( * )

begin
case ( cur_frame )
frame_idle:
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if ( SEND_CMD == 1'b1 ) // put frame char when

pci send command event detected
//if ( fifo_empty == 1'b0 )
next_frame <= frame_putchar;
else
next_frame <= frame_idle;
frame_putchar:
//if ( char_over == 1'b1 )
if ( fifo_empty == 1'b1 )
next_frame <= frame_done;
else

next_frame <= frame_bit_call;
frame_bit_call:
if ( xmit_done == 1'b0 )
next_frame <= frame_bit_call;
else if ( fifo_empty == 1'bl )
next_frame <= frame_idle;
else
next_frame <= frame_putchar;
//if ( xmit_done == 1'b1 )

// next_frame <= frame_putchar;

//else

// next_frame <= frame_bit_call;
frame_done:

next_frame <= frame_idle;
default:
next_frame <= frame_idle;
endcase
end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
cur_frame <= frame_idle;
else
cur_frame <= next_frame;
end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
xmit_start <= 1'bo;
else
if ( cur_frame == frame_putchar )
xmit_start <= 1'bl;
else
xmit_start <= 1'bo;
end
[
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-- uart byte frame state control state machine

—————————————————————————————————————————————————————————————————————— */
always @ ( * )
begin
case ( cur_bit )
bit_idle:
if ( xmit_start == 1'b1 )
next_bit <= bit_start;
else
next_bit <= bit_idle;
bit_start:
if ( shift_en == 1'b1 )
next_bit <= bit_xmit;
else
next_bit <= bit_start;
bit_xmit:
if ( bit_over == 1'b0 )
next_bit <= bit_xmit;
else if ( PARITY_BIT_EN == 1'b1 )
next_bit <= bit_parity;
else
next_bit <= bit_stop;
bit_parity:
if ( shift_en == 1'b0 )
next_bit <= bit_parity;
else
next_bit <= bit_stop;
bit_stop:
if ( shift_en == 1'b1 )
next_bit <= bit_idle;
else
next_bit <= bit_stop;
default:
next_bit <= bit_idle;
endcase
end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
cur_bit <= bit_idle;
else
cur_bit <= next_bit;
end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
xmit_done <= 1'b0;
else
if ( cur_bit == bit_stop && shift_en == 1'b1 )
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xmit_done <= 1'bl;

else
xmit_done <= 1'b0;
end
Y et
-- bit counter control
—————————————————————————————————————————————————————————————————————— x/
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
bit_cnt <= 4'ho;
else
if ( cur_bit == bit_idle )
bit_cnt <= 4'ho;
else if ( shift_en == 1'b1 )
bit_cnt <= bit_cnt + 1'b1;
end
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
bit_over <= 1'bo;
else
if ( cur_bit == bit_idle )
bit_over <= 1'bo;
else if ( bit_cnt == 4'h9 )
bit_over <= 1'bl;
end
Y T e T et e
-- baud rate control
—————————————————————————————————————————————————————————————————————— x/
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
baud_cnt <= 16'b0_0000_0000;
else
if ( cur_bit == bit_idle || baud_cnt == ‘BAUD_DIV )
baud_cnt <= 16'b0_0000_0000;
else
baud_cnt <= baud_cnt + 1'bl;
end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
shift_en <= 1'bo;
else
if ( baud_cnt == ‘BAUD_DIV )
shift_en <= 1'bl;
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else
shift_en <= 1'bo;
end
Yt e e e e e e e e e
-- UART fifo interface
—————————————————————————————————————————————————————————————————————— */
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
fifo_rden <= 1'b@;
else
fifo_rden <= xmit_start;
end
R
-- TXD controll logic
—————————————————————————————————————————————————————————————————————— */
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
xmit_char <= 8'h0o;
else
if ( cur_bit == bit_start )
xmit_char <= fifo_rddat;
else if ( cur_bit == bit_xmit && shift_en == 1'b1 )
// xmit_char <= { xmit_char[6:0], xmit_char[7] };
xmit_char <= { xmit_char[@], xmit_char[7:1] };
end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
txd <= 1'bl;
else if ( shift_en == 1'b1 )
case ( cur_bit )

bit_start :
txd <= 1'bo;
bit_xmit:
// txd <= xmit_char[7];
txd <= xmit_char[0];
bit_parity:

txd <= ( xmit_char[7] * xmit_char[6] * xmit_char[5] * xmit_char[4] *
xmit_char[3] * xmit_char[2] * xmit_char[1] * xmit_char[@] ) * (*PARITY_SEL);
default:
txd <= 1'bl;
endcase
end

always @ ( negedge rst or posedge sys_clk )
begin
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if ( rst == 1'b0 )
uart_ok <= 1'bo;

else
if ( SEND_CMD == 1'b1 )
uart_ok <= 1'bo;
else if ( fifo_empty == 1'b1 && xmit_done == 1'b1 )
uart_ok <= 1'bl;
end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
uart_busy <= 1'b0;
else
if ( cur_frame == frame_idle )
uart_busy <= 1'bo;
else if ( fifo_empty == 1'b0 )
uart_busy <= 1'bl;
end
endmodule
3)
uart_rcv. v

ER U AUREATANLL IR

‘timescale 1 ns / 10 ps
‘define BAUD_DIV 6875
module uart_rcv

(
input sys_clk ,
inpt rst ,
// PCI command interface
input RCV_EN ,
output RCV_IRQ s
input PARITY_BIT_
EN , // parity bit enable or not, 1 = enable, @ = disable;
input PARITY_SEL //
determine ODD/EVEN parity, 1 = 0ODD, 1 = EVEN;
output reg PARITY_ERROR s
// UART command data fifofer interface
output reg fifo_wren ,
output reg [7:0] fifo_wrdat ,
input fifo_empty ,
// UART interface, which should be registered before internal access
input rxd
)i
reg rxd_reg;
reg rxd_reg_sft;
reg [7:0] rxd_s0@_cnt;
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reg [7:0] rxd_sl_cnt;

reg rxd_anti_glitch;
reg [2:0] cur_bit;

reg [2:0] next_bit;

reg [7:0] rcv_char;

reg start_event;

reg start_event_dly;
reg [3:0] bit_cnt;

reg bit_over;

reg [15:0] baud_cnt;

reg shift_en;

reg sample_en;

parameter bit_idle = 3'b@00, bit_start = 3'b@01, bit_rcv = 3'b@10, bit_parity = 3'b0o11,
bit_stop = 3'b100;

R
-- rxd anti-glitch control
—————————————————————————————————————————————————————————————————————— */
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
rxd_s@_cnt <= 0;
else
if ( rxd == 1'b1 )
rxd_s@_cnt <= 0;
else if ( rxd_s@_cnt[4] == 1'b0 )
rxd_s@_cnt <= rxd_s@_cnt + 1'bl;
end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
rxd_sl_cnt <= 0;
else
if ( rxd == 1'b0 )
rxd_sl_cnt <= 0;
else if ( rxd_sl_cnt[4] == 1'b0 )
rxd_sl_cnt <= rxd_sl_cnt + 1'bl;
end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
rxd_anti_glitch <= 1'bl;
else
if ( rxd_s@_cnt[4] == 1'b1 )
rxd_anti_glitch <= 1'bo;
else if ( rxd_sl_cnt[4] == 1'b1 )
rxd_anti_glitch <= 1'b7;
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end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )

begin
rxd_reg <= 1'bl;
rxd_reg_sft <= 1'bl;
end
else
begin
rxd_reg <= rxd_anti_glitch;
rxd_reg_sft <= rxd_reg;
end

end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
start_event <= 1'b0;
else

if ( rxd_reg == 1'b0 && rxd_reg_sft == 1'b1 &&

( cur_bit == bit_idle || cur_bit

start_event <= 1'bl;
else
start_event <= 1'b0;
end

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
start_event_dly <= 1'bo;
else
start_event_dly <= start_event;

always @ ( * )
begin
case ( cur_bit )
bit_idle:

if ( start_event == 1'b1 )

== bit_stop ) )

next_bit <= bit_start;

else

next_bit <= bit_idle;

bit_start:
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if ( shift_en == 1'b1 )
next_bit <= bit_rcv;

else
next_bit <= bit_start;
bit_rcv:
if ( bit_over == 1'b0 )
next_bit <= bit_rcv;
else if ( PARITY_BIT_EN == 1'b1 )
next_bit <= bit_parity;
else
next_bit <= bit_stop;
bit_parity:
if ( shift_en == 1'b0 )
next_bit <= bit_parity;

else
next_bit <= bit_stop;
bit_stop:
//if ( shift_en == 1'b1 )
// next_bit <= bit_idle;
//else
// next_bit <= bit_stop;

if ( start_event == 1'b1 ) // Caution!!! start_event

will occur in bit_stop phase

next_bit <= bit_start;

else if ( shift_en == 1'b1 )
next_bit <= bit_idle;

else
next_bit <= bit_stop;

default:
next_bit <= bit_idle;
endcase
end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
cur_bit <= bit_idle;
else
cur_bit <= next_bit;
end
e

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
bit_cnt <= 4'ho;
else
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if ( cur_bit == bit_idle || ( cur_bit == bit_stop && start_

event == 1'b1 ) )
bit_cnt <= 4'ho;

//else if ( shift_en == 1'b1 )
else if ( shift_en == 1'b1 && start_event_dly == 1'b0 ) //

modified by andrew, 2007-5-24 11:46
bit_cnt <= bit_cnt + 1'b1;

end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
bit_over <= 1'b0;
else
if ( cur_bit == bit_idle || ( cur_bit == bit_stop && start_event ==
1'b1 ) )
bit_over <= 1'bo;
else if ( bit_cnt == 4'h9 )
bit_over <= 1'bl;
end
[

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
baud_cnt <= 9'b0_0000_0000;

else
//if ( cur_bit == bit_idle || baud_cnt == ‘BAUD_DIV )

if ( cur_bit == bit_idle |
( cur_bit == bit_stop && start_event == 1'b1 ) |

baud_cnt <= 9'b0_0000_0000;

else
baud_cnt <= baud_cnt + 1'bl;

end

always @ ( negedge rst or posedge sys_clk )

begin
if ( rst == 1'b0 )
shift_en <= 1'bo;
else
if ( baud_cnt == ‘BAUD_DIV )
shift_en <= 1'bl;
else
shift_en <= 1'bo;
end

always @ ( negedge rst or posedge sys_clk )
begin
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if ( rst == 1'b0 )
sample_en <= 1'b@;

else
if ( baud_cnt == (*BAUD_DIV >> 1) )
sample_en <= 1'bT;

else
sample_en <= 1'b@;
end
[
-- Character received from uart interface
—————————————————————————————————————————————————————————————————————— */
always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
rcv_char <= 8'hoo;
else
if ( cur_bit == bit_rcv && sample_en == 1'b1 )
//rcv_char <= { rcv_char[6:0], rxd_reg };
rcv_char <= { rxd_reg, rcv_char[7:1] };
end
/*
always @ ( negedge rst or posedge sys_clk )
begin

if ( rst == 1'b0 )
PARITY_ERROR <= 1'b0;
else
if ( cur_bit == bit_parity && shift_en == 1'b1 )
PARITY_ERROR <= ( rxd_reg == ( getchar[7] * getchar[6] * getchar[5] * getchar[4] *
getchar[3] * getchar[2] * getchar[1] * getchar[@] ) * (~PARITY_SEL)
) 2 1'b0 : 1'bl;
end
*/

always @ ( negedge rst or posedge sys_clk )
begin
if ( rst == 1'b0 )
fifo_wren <= 1'bo;
else
if ( cur_bit == bit_stop && ( shift_en == 1'b1 || start_event == 1'b1 ) )
fifo_wren <= 1'bl;
else
fifo_wren <= 1'bo;
end

always @ ( negedge rst or posedge sys_clk )
begin
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if ( rst == 1'b0 )
fifo_wrdat <= ©;

else
fifo_wrdat <= rcv_char;

end
assign RCV_IRQ = ~fifo_empty;
endmodule
4. N
1) XEFERR 7 — FROEREEMENE , AIRFEH SR ;
2 ) HRHTAIRER IR MR,
BB/
http://bbs.eeworld.com.cn/thread-463153-1-1.html
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AITERAW C B2t
4. ARG5S RE
4.1 %F SoC &%

BEEp—NmE |, WhE—MEARM I CPU , DSP #11 FPGA |, Hlf—&EIRF , — FELEK
SRR, BATREIAT . WA LR, 8NCRERF/LTLES MBS HFENERS | A
RS, NRiFLER , 8NERAEA—F , MR EHREASHAR. WERERT  #17
2 CPU , DSP #1 FPGA RUBXE ... SFBRIEIN, ZAFBERSIT Altera A9 nois , 548 nois #Y SOPC &%t
Wwie  ROMREERLEBARRERE.

BOREY SoC3ER , =7 LARK board , 7 UG , XN RANF RESHERIEMNRAEK |
REME. HiERE lark board B9 UG , BN | IRE demo , BIHEIERS ...embest-tech AIIRSS
EHEAE | Am— N,

IRECRIRMAES | IRBHT AL show &Y.

T EBEX N EM_ T HERZBITHRS , BE ARM RUBRERG RS FPGA HIN
FA , BiCEMESAY DSP AIEINAE FPGA BBE. EITLAKKA] ARM ELTiZRIN FRERME ... AXRHERD
HEREEZ DR .. REEBEX—EEE , A LEERENE SoC T .. 8581l

FEERE
http://bbs.eeworld.com.cn/thread-456102-1-1.html

183‘ Altera Cyclone \VV SoC iREMRIE Z ik


http://bbs.eeworld.com.cn/thread-456102-1-1.html

4.2 EF iperf Y Altera SoC FJkkailizt
AHBRZENR—T Embest SoC RIFIKMIHREFNMERE | ERAEAMEUIR TEK Iperf,

Iperf E—MLSHAEMA TR, STLUN, TCP 71 UDP #ESRE , STLUUREA TCP %5 , B
SFHSEIR] UDP 45 , TTLUREHE , IERAENTISIEEEL. Iperf 7 linux 7l windows &4
IR G E B R

Iperf was developed by NLANRDAST as a modern alternative for measuring maximum
TCP and UDP bandwidth performance. Iperf allows the tuning of various parameters and UDP
characteristics. Iperf reports bandwidth, delay jitter, datagram loss.

1, INEERE

B{4FA : Embest SoC --LarkBoard

WS - FFRIR - BF linux-3.10.31 #9 debian &%t , PC #1 WINS &%t
FF&RHRA PCHEE

FaRiRIPEA : 192.168.1.11

PC#HLIP{S8 : 192.168.1.7

2. lperf TEE&RE
1) iperf &L

Iperf 2.0.5-3 (1421 Kio) - The latest version of Iperf 2(2014). New: Fixed some performance
issueswith iperf on windows byluliu Rus (Google)

2) Embest SoC T8 Iperf &%

BATETRRNRSRZ debian R, FMARISERMSES T | AEBRHITIRBEBEMRE | 5
RTYRSHNIIFE.

root@arm:~# apt-get install iperf

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following NEW packages will be installed:

Iperf

0 upgraded, 1 newly installed, 0 to remove and 0 not upgraded.

Need to get 51.1 kB of archives.
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After this operation, 148 kB of additional disk space will be used.

Get:1 http://ftp.us.debian.org/debian/ wheezy/main iperf armhf 2.0.5-3 [51.1 kB]
Fetched 51.1 kB in 1s (33.7 kB/s)

Selecting previously unselected package iperf.

(Reading database ... 56671 files and directories currently installed.)

Unpacking iperf (from .../iperf_2.0.5-3_armhf.deb) ...

Processing triggers for man-db ...

Setting up iperf (2.0.5-3) ...

root@arm:~# iperf

Usage: iperf [-s|-c host] [options]

Try “iperf --help’ for more information.

3. FEXRUAES
1) UDP Mial , FFARMRIENIRSRS . PCHUENZ iR
FERRIERIRSSSS | B

root@arm:~#iperf -u -s

PCHUENE s -
iperf -u -c¢ 192.168.1.11 -b 1000M -il -t0

C:slserssleosDown loads siperf—2.8.5-3—win3d2iperf —u - 172.168.1.11 -b 1888H -

: 63.8 KByte <{default?

31 local 172.168.1.7 port 6?38 connected with 192.168.1.11 port HHE1
al T J
.a -8 zec 4
A 2. 42.8

2 datagrams
R t:
-8-18.8 sec 467 MBytes 394 C A.817 ms B-334731 (82>
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2 ) UDPR , FFRMRIEAZFiR , PCHWEBRSS R
FERIENZE i , B

root@arm:~#iperf -u -c 192.168.1.7 -b 1000M -i1 -t10
PCH/ERIRSS S

iperf - -s

ACroot®arm:~# iperf -u -c 192.168.1.7 -b 1000M -i1 -tl0
Client connecting to 192.168.1.7, UDP port 5001

Sending 1470 byte datagrams

uop buffer size: 160 KByte (default)

[ 3] Jocal 192.168.1.11 port 34157 connected with 192.168.1.7 port 5001
[ 1p] Interwval Transfer Bandwidth

[ 3] 0.0- 1.0 sec 64.6 MBytes 542 Mbits/sec

[ 3] 1.0- 2.0 sec 64.6 MBytes 542 mbits/sec

L 3 2.0- 3.0 sec 64,6 MByTes 542 Mbits/sec

[ 3 3.0- 4.0 sec 64.7 MBytes 543 Mbits/sec

1 3 4.0- 5.0 sec 64.6 MBytes 542 Mbits/sec

[ 3] 5.0- 6.0 sec 64.6 MBytes 542 Mbits/sec

I -3 6.0- 7.0 sec 64.6 MByLes 542 mbits/sec

I 3 7.0- 8.0 sec 653.7 MBytes 551 Mbits/sec

{ 3 B.0- 9.0 sec 65.8 MBytes 552 Mbits/sec

L 3 0.0-10.0 sec 650 MBytes 545 Mbits/sec

[ 3] sent 463378 datagrams

[ 3] server Report:

I 3 0.0-10.0 sec SB7 MBytes 493 Mbits/sec 0.018 ms 44315/463377 (9.6%)
| B 0.0-10.0 sec 1 datagrams received out-of-order

root@arm:~#

3) TCP R , FARMAERSSES , PCHUWEAZE i
FRIRIEAIRSSES | B :

root@arm:~# iperf -s
PCHUWEREFim :

iperf -c 192.168.1.11 -b -i1-t10
iperf-2.8.5-3-ui erf —c 192.168.1.11 -il -ti8

ting to 192.168.1.11, TCP port 5861
63.8 K

A68.1 .11 port 5881

9.8-18.¢ : y
8.0-18.8 = 515 MBytes

4) TCP Wial , FFARMRIENEFin , PCHUF MRS =R
FERIEAERim , B

root@arm:~#iperf -c 192.168.1.7 -il1 -t10
PC H/E/IRRSS =5 -
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ipef -s
root@darm:~# Tpert -c 192.168.1.7 -11 -tlU
Client connecting to 192.168.1.7, TCP port 5001
TCP window size: 20.7 KByte (default)
3] Tocal 192.168.1.11 port 48138 connected with 192.168.1.7 port 5001
ID] Interval Transfer Bandwidth
3] 0.0- 1.0 sec 31.5 MBytes 264 Mbits/sec
3] 1.0- 2.0 sec 31.4 MBytes 263 Mbits/sec
3] 2.0- 3.0 sec 39.5 MBytes 331 Mbits/sec
3] 3.0- 4.0 sec 38.5 MBytes 323 Mbits/sec
3] 4.0- 5.0 sec 32.2 MBytes 271 Mbits/sec
3] 5.0- 6.0 sec 36.4 MBytes 305 Mbits/sec
3] 6.0- 7.0 sec 38.8 MBytes 325 Mbits/sec
3] 7.0- B.0 sec 37.8 MBytes 317 Mbits/sec
3] 8.0- 9.0 sec 38.2 MBytes 321 Mbits/sec
3] 9.0-10.0 sec 38.4 MBytes 322 Mbits/sec
3] 0.0-10.0 sec 363 MBytes 304 Mbits/sec
M EHECR
IRS5 =8 =i S
FRHR PC#Hl 394Mbps
UDP i
PCH1 FFRHR 493 Mbps
FF AR PC#1 409 Mbps
TCP i
PC#1 FF AR 310 Mbps

4, WHRLE

1) Embest SoC B8 debian RAFEAMEATE | ANXHFZEXNE L LR ;| BE5—IZNE
N ZRFENIZEMN Beaglebone Black i debian ZAEBUT KA , BN R FHIAEEE BBB 1Y
FEEJ‘@I

2) MEBEEARTE , BEIEM /etc/network/interfaces
i iface ethO inet static 27 iface ethO inet dhcp , X RFBNHIRHEZA T LABENFAE IP

ZLA LR |, BTLAEE Altera SoC BYFJEMIFE UDP #1 TCP FRYMIHERERLERAER , (B
WHAPAMEARETE |, WRERNHSE | BB LR\ RBXTIE

FEERE

http://bbs.eeworld.com.cn/thread-456177-1-1.html
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4.3 {&F3 nbench iz Altera SoC 148¢
1. #EFES : Embest SoC --LarkBoard

HEFE - FEIR -linux-3.10.31
Quartus 14.0
2. nbench Et4?

nbench 2— MEERIATUIKERS | FHEssttaeNEENHNERF. RAIEEAY BYTE Magazine
Zv5H9 BYTEmark benchmark program, nbench ERSFHRIE{THIGERM—E1Z1T Linux B AMD
K6-233 EBftLER , ISRIRGtLEIEHMREEE. BTESEFFN  EFELUAESHIESIIRMERSR
Fiz47 nbench , F# TN | B— 1 EREREIMEENH T,

FEMUX=TIAE :
memory RTEMEARE | FEFIILIESEREL. CACHE FITFfERstERE | INT AR EBELIEMERE ;
interger EEEUMRE , EEIRINEELQMIRMRE |
float [Zmtae , FEAIINUSEFERIERE |
3. nbench BYTFEFZE
TESEE © http://www.tux.org/~mayer/linux/bmark.html
7 Linux FRE
root@arm:~# wget http://www.tux.org/~mayer/linux/nbench-byte-2.2.3.tar.gz
--2015-03-23 10:51:37--
http://www.tux.org/~mayer/linux/nbench-byte-2.2.3.tar.gz
Resolving www.tux.org (www.tux.org)... 207.172.156.132
Connecting to www.tux.org (www.tux.org)|207.172.156.132|:80... connected.
HTTP request sent, awaiting response... 200 OK
Length: 111791 (109K) [application/octet-stream]
Saving to: ‘nbench-byte-2.2.3.tar.gz'
100%[===================================>] 111,791 7.87K/s in12s
2015-03-23 10:51:50 (8.99 KB/s) - ‘'nbench-byte-2.2.3.tar.gz" saved [111791/111791]
fRERIE | EEAEER THIT make
root@arm:~/nbench-byte-2.2.3# make

-bash: make: command not found
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WEREH make S , EBELLE

root@arm:~/nbench-byte-2.2.3# apt-get install make
Reading package lists... Done

Building dependency tree

Reading state information... Done

The following packages were automatically installed and are no longer required:
libmozjs24d xulrunner-24.0

Use ‘apt-get autoremove’ to remove them.
Suggested packages:

make-doc

4. ML

EEEERTE nbench ATHUTIUY | IZ1TERUT ¢

root@arm:~/nbench-byte-2.2.3# ./nbench
BYTEmarkx Native Mode Benchmark ver. 2 (10/95)
Index-split by Andrew D. Balsa (11/97)
Linux/Unixx port by Uwe F. Mayer (12/96,11/97)

TEST : Iterations/sec. : 0ld Index : New Index
2 : Pentium 90% : AMD K6/233%

NUMERIC SORT : 448.56 11.50 3.78

vgaarb: this pci device is not a vga device

STRING SORT : 55.196 24.66 3.82

BITFIELD : 1.6402e+08 28.13 5.88

FP EMULATION : 62.63 30.05 6.93

FOURIER : 5651.6 : 6.43 3.61

ASSIGNMENT : 7.095 27.00 7.00

IDEA : 1408.2 21.54 6.39

HUFFMAN : 764.71 21.21 6.77

NEURAL NET : 7.5337 12.10 5.09

LU DECOMPOSITION : 284.12 14.72 10.63
ORIGINAL BYTEMARK RESULTS

INTEGER INDEX 1 22.542

FLOATING-POINT INDEX: 10.461

Baseline (MSDOS%) : Pentiumx 90, 256 KB L2-cache, Watcom* compiler 10.0

LINUX DATA BELOW:

CPU : Dual ARMv7 Processor rev @ (v71)

L2 Cache :

0S : Linux 3.10.31-1tsi-05017-g4ce5333-dirty

C compiler : gcc version 4.6.3 (Debian 4.6.3-14)

libc : libc-2.13.s0
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MEMORY INDEX : 5.396
INTEGER INDEX : 5.804
FLOATING-POINT INDEX: 5.802
Baseline (LINUX) : AMD K6/233*, 512 KB L2-cache, gcc 2.7.2.3, libc-5.4.38

* Trademarks are property of their respective holder.

Altera SoC f£F3 nbench JUIKAIMEREISENT -
MEM P45EHE2] : 5.396

INT 145EHS4R - 5.804

FP taEfE4Y « 5.802

FEERT

http://bbs.eeworld.com.cn/thread-458125-1-1.html
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4.4 E7RFEER nbench HEEN[Z A PK
S : Embest SoC --LarkBoard

HEES - FFAM -linux-3.10.31
Quartus 14.0

#ERI— X E ( [Altera SoC A3 Zfik] {#F nbench jlliz Altera SoC t48g) http://bbs.
eeworld.com.cn/thread-458125-1-1.html

Altera SoC f&£F nbench JUIKAIMAERESENT -
MEM 145EHE2K : 5.396

INT t4gef5%) - 5.804

FP MEREIEER - 5.802

AT ERFERI nbench MIHERFH T —LEEMILLE , FF SoC THAMRNME | #UE
KIRTIE | (ESE , BARRZAEIBISIE

1. 5% cpu BtEMALLE :
#IEER : http://bbs.eetop.cn/thread-262963-1-1.html

WISEL MEM MEEHEES INT HEaEfEER FP MEREISEL
Pentium MMX 166MHZ 0.51 0.53 0.85
S3C2410 200MHz 0.67 0.76 0.01
PXA255 400MHz 0.94 1.26 0.59
PXA270 520MHz 1.16 1.82 0.99
OMAP2420 400MHz 1.17 1.86 143
PPC440 400MHz 1.46 1.67 0.04
PentiumIIl 800MHz 3.74 3.39 6.62
OMAP3530 600MHz 3.04 3.57 0.98
Altera SoC 5.396 5.804 5.802

Altera SoC fELA ERIE AR ELRZRIDAME |, (RIRAE FP 1EREEEN ERSEMB S Pentiumlll
800MHz, AJ_EERISHMNERIEFRELERT

2. K nbench SR
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EiERE « http://www.5577.com/d/14885 _all.html
CKFHR S

CPU : MTK MT6589 1.5GHz PQ#z(»

GPU : PowerVR SGX544MP, OpenGL ES 2.0

Display : 4.7 38, 9## 1280x720 . 320dpi. 312ppi

RAM : 1GB

ROM : 4GB

OS : MIUI V5 ( Android 4.2.1)

Network mode : GSM/TD-SCDMA WEXN{F

Camera : f[5& 800 A&, 8IE 130 BiRE

Sensors : PEtR(Y. ERNES. BFDRE. JERNES. EENES
Battery : 2000/2050 mAh ( min/typ ) . BJ{FiE]

= oox (8 10:51

Start the benchmark e

MR ERFKEF MTK MT6589 1.5GHz PU#Z/ORIEE ZTEIRARE R T Altera SoCHY , T
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MT6589 £k yBEHtbLY, Altera SoC BE |, MaLiR—Lcth 2 aT L IRR ;

3. RK3188 ¥t nbench fUif45R

HIEFRR

http://mp3.zol.com.cn/352/3529308_all.htmI#p3529308

RK3188 2FEEFFKMA 28 YKFIFELZHICH . & Rockchip A& 2013 FEXIBamizEH
ETRbIEEE /53 | RK3188 B AFSRERIZENE , SEAK 7 U4 ARM Cortex-A9 CPU, GPU RHAEX
B9P94% ARM Mali-400 , CPU B3fiEa]ix 1.8GHz , if GPU B=3iEalik 533MHz, HIFHE s
2D fniEAEH | Bogg High-Speed Inter Chip EiREEEO | TxExiFBE a0 HE. SESSMEE .
(RIS ERTFT — T4 A9 A ERES !

5 Altera SoC 8t , MEM #01 INT 4RESEUESAES | B FP MHRESE0HE S Altera SoC , izt
B ?

4. P1000( =£ galaxy tab) Mif4ER

FEEEIE - http://bbs.imp3.net/thread-10297898-1-1.html

MEM 1EEEFSES : 2.947

INT 145EHE48 - 4.017

FP MEREIEER - 0.771

ZFREENESE  BRERT

5. KA-E/R A8 800MHZ ASliztss

FHWERIR - http://bbs.imp3.net/thread-10297898-1-1.html
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Start the benchmark

[EREAYED Altera SoC B RE—NEBRK R ! !
6. £ Al3 QIREEMIHXLE

FIEER : http://detail.1688.com/offer/124 ... gsda_dongtai_liulan
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B 12:04 of— of+

Start the benchmark

2EHE AL ZTNIKERRE. BHzE., FRzENES 958 3.171, 4091 50785, #AK
Altera SoC , ZFa4ReEE

PK £5ig :

1. WUKEUE ERJLAB Y | Altera SoOCTERTR. BHUSE. FrcEMREE LR,
2. REREEAE xilinx zynq RINEKEWE | NRIEEIIDAMTT ;

3. BRI ELEFERY nbench M4

FEEEE :

http://bbs.eeworld.com.cn/thread-458132-1-1.html
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=. AEMNAFEEH ARROW SoCkit

1. #)4 ARROW SoCkit

11 EXn&Ed. BR. &25Rit

USE-UART Controlier

12V DC Power Supply
Crnnecins
ERUTRI R, - o= | e EEEe oo T
nirolier Chip

Power ON/OFF Switch

USB OTG Confrolier
{ULPY)

TSE PHY

LTC Conneclor

HPS DOR3 1GB

CLKSEL Jumper
126x64 Dots LCD

G-Sensor

LCD Backight Jumper

HPS User FPGA User FPGA User Keys
Switches Switches
HPS System  HPS User Keys  HPS Liser FPGA Liser
Reset Keys LEDs LEDs

BEHES

Betlam Eade Components
“Q5P1 Flash BAMB
"Micro 50 Card Socket

FPGA Resst Ky

Altera cyclone V SoC 85 : WEWiZ ARM Cortex-A9;110K LE BJ4RIZEANZIEER

SEY BEO (HSMC) , #3785 3.125G SRS TR R
FIHEEINEE DDR3 7%

MicroSD %0 10/100/1000M Ei&ERLAKEEN

5K Silicon Labs X EIRYRI4miEAT s S A

F8 128*64LCD E7-FE (SPI#&O )

VGA &zl

USB2.0 OTG ( €& ) #1 USB % UART #£0

3 IR E LR BT RS

FAFPFAf USB &R EBIRS%

SETH (P50) -

Cyclone V SoC oS/ 2R IE % 24
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http://v.youku.com/v_show/id_XODIwNjAxMzMy.html

2014 Altera SoC &1Etkttfits & IEEE61850 A=

Arrow SoCkit JESD204B &=

2014 Altera SoC SEMK T Arrow Electronics Demo FZER

2014 Altera SoC &1Ek 1< Arrow SoC Kit FZ

2014 Altera SoC &fEk#ifits & IEEE61850 =&

HERES -

http://www.eeworld.com.cn/huodong/201411Altera/prize.html
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http://v.youku.com/v_show/id_XNzk4NDUyMDQ0.html
http://v.youku.com/v_show/id_XNzk4NDQzNjAw.html
http://v.youku.com/v_show/id_XNzk4NDQzNjAw.html
http://www.eeworld.com.cn/huodong/201411Altera/prize.html
http://www.eeworld.com.cn/huodong/201411Altera/prize.html
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1.2 RI&RBRHRY SoCkit
1.21 BESAEAT linux R4

*&?EXLAJ:%F@’@ 28 , REEECRENEREERR T | BEAK , BT 1 BEEMNEEE.
BME ST EbAE - http://pan.baidu.com/s/1i3GIIWH  BRY&&ZFR :sd_image_SoCkit_20140902.

img

175 T EF win32diskimager-vO0. 7—binary BEMEHEE : http://pan.baidu.com/s/1ntJszyT
TE—T.

18 SD AR T , &R0, AL MEE
MSEL BIBECESNT : MSEL[0:4] 01010

fa L= FRATERIATMER

INIT: version 2.88 bootin
udhcpe (v1.20.2) started
sending discover...

sending discover...
sending discover...

done.

starting portmap daemon..
Sat Aug 16 15:00:00 uTC 2014
INIT: Entering runlevel: 5

one.
starting syslogd/klogd: done

starting blinking LED server

arrow_sockit login:

FeEeTng unused Kernel memory:
starting Bootlog daemon: Eoot10gd.
configuring network interfaces...

Tibphy: stmmac-0:01 - Link is up - 100/Full

sending select for 192.168.1.11...
Lease of 192.168.1.11 obtained,
/etc/udhcpc. d/50default: Adding DNS 192.168.1.1

lease time 86400

starting OpenBsD Secure shell server: sshd
d

starting Lighttpd web server: Tighttpd.

Stopping Bootlog daemon: bootlogd.

;—1 he O
_/_\\/\//\_\/_\II |’
| I_)I(_)II_I-

eth0: device MAC address 02:37:49:3

b
I —I
T
i1

[ 17

/1
Y
A
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uboot (& :

U-Boot 2013.01.01 (Jul 11 2014 - 08:17:20)

CPU : Altera SoCFPGA Platform

BOARD : Altera SoCFPGA Cyclone V Board

I2C: ready

DRAM: 1 GiB

MMC:  Altera DWMMC: 0

**x Warning - bad CRC, using default environment

In: serial
Out: serial
Err: serial
Skipped ethaddr assignment due to invalid EMAC address in EEPROM
Net: miio
WZENER :

Booting Linux on physical CPU 0x0@
Initializing cgroup subsys cpuset
Linux version 3.13.0-00298-g3c7cbb9 (SoCeds@localhost.localdomain) (gcc version 4.7.3

20130226 (prerelease) (crosstool-NG linaro-1.13.1-4.7-2013.03-20130313 - Linaro GCC 2013.03)

) #1 SMP Sun Aug 3 01:29:45 EDT 2014

CPU: ARMv7 Processor [413fc@90] revision @ (ARMv7), cr=10c5387d

CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache
Machine model: Altera SoCFPGA Cyclone V

Memory policy: Data cache writealloc

3.13 BIRIZE R RO

WRFERIBE—HVINT | BRI T . fEfR4kEE
FREEEE !
http://bbs.eeworld.com.cn/thread-454522-1-1.html|

1.2.2 Linux EZF¥AR%
ARRRKCERELT , RKEERATELAAE

1. =T CPUER , BXUZAYEE , BEIIR

root@arrow_SoCkit:~# cat /proc/cpuinfo

processor : 0
model name : ARMvV7 Processor rev @ (v71)
Features : swp half thumb fastmult vfp edsp thumbee neon vfpv3 tls vfpd32

CPU implementer : 0x41
CPU architecture: 7

CPU variant : 0x3
CPU part : Oxc09
CPU revision ;0
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processor 21
model name : ARMv7 Processor rev @ (v71)
Features : swp half thumb fastmult vfp edsp thumbee neon vfpv3 tls vfpd32

CPU implementer : 0x41
CPU architecture: 7

CPU variant : 0x3

CPU part : Oxc09

CPU revision : 0

Hardware : Altera SoCFPGA
Revision : 0000

Serial : 0000000000000000

2. Btop S E—THRRFRETER  BEIMRE , BRIEE webserver B

root@arrow_SoCkit:~# top
Mem: 15528K used, 1016500K free, 0K shrd, 904K buff, 5236K cached
CPU: 0% usr 4% sys 0% nic 95% idle @% io @% irq @% sirq
Load average: 0.04 0.03 0.02 1/47 191

PID PPID USER STAT ~ VSZ %VSZ %CPU COMMAND

173 1 root S 10628 1% 0% /www/pages/cgi-bin/scroll_server
157 1 root S 3592 0% 0% /usr/sbin/sshd
188 1 root S 2496 0% 0% -sh
168 1 root S 1960 0% 0% /usr/sbin/lighttpd -f /etc/lighttpd.co
134 1 root S 1660 0% 0% udhcpc -R -n -p /var/run/udhcpc.eth@.p
161 1 root S 1660 0%  @% /sbin/syslogd -n -0 /var/log/messages
164 1 root S 1660 0% 0% /sbin/klogd -n
191 188 root R 1660 0% 0% top
189 1 root S 1564 0% 0% /sbin/getty 38400 ttyl
138 1 daemon S 1460 0%  @% /sbin/portmap
1 0 root S 1316 0% 0% init [5]
9 2 root SW 0 0% 0% [migration/e]
22 2 root SW 0 0% 0% [kworker/0:1]
46 2 root SW @ 0% 0% [mmcqd/e]
3 2 root SW 0 0% 0% [ksoftirqd/Q]
6 2 root SW @ 0% 0% [kworker/u4:0]
7 2 root SW © 0% 0% [rcu_sched]
4 2 root SW 0 0% 0% [kworker/0:0]
27 2 root SW @ 0% 0% [kworker/u4:1]

3. BRAEE—TIPIE

root@arrow_SoCkit:~# ifconfig

etho Link encap:Ethernet HWaddr 02:37:49:34:7f:fe
inet addr:192.168.1.11 Bcast:0.0.0.0 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:7 errors:0 dropped:@ overruns:@ frame:@
TX packets:8 errors:0 dropped:@ overruns:Q carrier:@
collisions:@ txqueuelen:1000
RX bytes:1236 (1.2 KiB) TX bytes:1648 (1.6 KiB)
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lo

Interrupt:152
Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr:

::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:Q errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:@ dropped:@ overruns:@ carrier:@
collisions:@ txqueuelen:@
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

ping — NEEMZETE

root@arrow_SoCkit:~# ping 192.168.1.1

PING 192.168.1.1 (192.168.1.1) 56(84) bytes of
192.168.1.1: icmp_req=1 ttl=64
192.168.1.1: icmp_req=2 ttl=64
192.168.1.1: icmp_req=3 ttl=64
192.168.1.1: icmp_req=4 ttl=64
192.168.1.1: icmp_req=5 ttl=64
192.168.1.1: icmp_req=6 ttl=64
192.168.1.1: icmp_req=7 ttl=64

64
64
64
64
64
64
64

bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from

-—— 192.168.1.1

7 packets transmitted, 7 received,
rtt min/avg/max/mdev

—JIER

ping statistics ---

data.
time=2.10 ms
time=0.958 ms
time=1.2 ms
time=0.948 ms
time=0.941 ms
time=0.874 ms
time=0.945 ms

0% packet loss, time 6003ms
= 0.874/1.11/2.109/0.409

ms

4, Bft—T web EERERA , I, BARNEHIRE , X Mth75aJ LA LED A9

<

-0 A D@ 192.168.1.11

= [{asm §ribne @ ESO D lenov

/AYO[SRYA),

Overview

This Board Update Portal web page Is being served by the web server applicaiton running
on the Hard Processor System (HPS) of your development board. This web page provides
links to useful information on Altera® website. Please refer to the side bar for the
reference links. You can use this web page to interact with your board by blinking the
LEDs and writing text messages to LCD on the board,

Cyclone V SoC Development Kit Features

Mouse over the board photo to view features.

5. & home BEREE
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root@arrow_SoCkit:~# 1s

README clear_leds.sh~ led_blink_devices.sh
Altera hello
clear_leds.sh led_blink

£, XEHLI  EERINEIRTIER | EREERM

root@arrow_SoCkit:~# ./hello
Hello SoC FPGA!

root@arrow_SoCkit:~# ./led_blink
TRAKITIR RS RERSS R , REATLOLIE | FEE4EE.

FEBEN
http://bbs.eeworld.com.cn/thread-454528-1-1.html

1.2.3 So FPGA BcESE5N
TER HPS BERVFMALE

+ Stants Running code at reset exception address
+ Momal operation, BootROM is mapped (o reset address

5

= Setup minimal configuration

+ Load Preloader from Flashin On-Chipmemaony (skipped
ifbooting from FPGA)

= Executes Preloader

* Selup IOCSRS and pi

+ Sefup PLLs and cl

= [nitialze SDRAM

= Load subsequent stage from Flashinto SORAM
* Jumptio suseauent slage

_“—ﬁ » Application spedific OS5 loader

Linuee, VxWorks, OSE, etc
« Davice drivers and BSP
* Hool FileSystem

IDE and Debug
+ F PGA configuration

C— — —

Altera f9 SoC FPGA BEnidf2 S AR LAE R L EREEE , FPGA # arm NECEFEaIX AT LD A
3FAREIER ( Xilink (AFRE—FER ) . 2502 FPGA 0 arm R ECEFSEN. FPG FBEA
[5i@id FPGA j35 arm , E=FERE HPS SeEafAG1BId arm SRECE FPGA 1218, THEZBIXILL#H
1TERNE,

1. FPGA 1 hps B EFEHN

B FPGA MIE HPS JRERE , BT 40 FPGA BREBHEEE, FIAF , HPS 3N Preloade th5
FPGA JE3%, AITFERRT -
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Configuration | =
T ] SDIMMNE L Boot
Sources Cvnnlll:rl:;hl M Controllar Sources

FPGA HAND Flash
Fabni Controllsr

p »

l Stn:i"];l:.:m HESNM ﬁ;ﬁn
FPGA Fabric HPS

2. FPGA B5EEE
FPGA BISEFRISTUHITACE | #A/S HPS iBId FPGA BIEHTE5N,

1). BEFEEEF init_done 55
2) . HPS 9 BootROM {{#2i&Eid HPStoFPGA #5447 Preloader

3) . Preloader BJLATZRUE FPGA AEB RAM B & ERTES NS E 4 ES

TERERT LIE :
—{ s
Altera SoC FPGA
Boot & MPU I
Qﬁﬂﬂgu@iﬁ,ﬂ il " Fash |
ources ' Controllar i :E;ﬁ
F:&Z Bridge
Passiv
L SenaliParalle o
FFPGA Fabric HPS

3. HPS %c/3ah , SAIGIEE HPS BLE FPGA 248

HPS W5 FPGA FZXRIEIRE , A5 HPS RYKIGHET FPGA EIERsKECE FPGA BB, i
FPGA NECE(SEFHETE Flash IFiEssskE Bt rinalRvEEEOL. TERRR T IXMEESNE

SD/MMC Boot

Controller | Sources
FPGA | HAND Flash i=
Fabnc (e FPGA Controlier

Manager

Altera SoC FPGA [E:

| EMAC ]f: Configuration

FPGA Fabric HPS Sources

FEBE
http://bbs.eeworld.com.cn/thread-459641-1-1.html
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1.2.4 Altera SoC $§amsE

HE=X , EXRRIER , NBIERIRT | iRFIFEER | LERSERIFELAH  MEBRIF
HIBIFE.

SoC FPGA ZFN=A

—& , &5 Wi ARM Cortex-A9 MPCore 4288 , Altera A9 Cyclone V #0 Arria V SoC FPGA
AU ERER R T X% 800 MHz ARM Cortex-A9 MPCore 4bHEzER |, BIRTES NEON 1R{ALMES [,
BIEE / BEZRET. L1710 L2 SiFRER. ECCRIPFESIEHIEE. ECCIRIFERERFMEES , LA
REZFERINE, WMNESERFNIEEMRSXE] 4,000 DMIPS , MINFEARZE] 1.8W, SIEEERSF] FPGA
eI BELUERINFECEFS6. TIREXE AILUREEEXRT FPGAERD LIEKRRINFE.

B AE I EXUEEIZSCI ARM Cortex-A9 MPCore 4MEEE R %F] FPGA BIEEL |, IE(ESEEE
T 125-Gbps , FIERIESM BRI, XK EEM O R BRAZEL AL, EMRESH SoC
FPGA SZH5FEEEEIRIZ T A RIERLIEEEFN FPGA Z RSN 10 1888 , KIBEMRK T REAINEE.

=, REHA 28 FPGA K |, Altera i SoC FPGA ZFIFIFAT H 28nm RIIF=F , T2\ HHE
PHATEHT , BEEHRE TRFAITIRE. HREMRAER , RECFEETIZRN. WASRRA, 1058
iIRA0EERZ IP, Cyclone V #01 Arria V SoC FPGA fUfEHISIX— R mit— SRR ERAINLE T,

Cyclone V # Arria V SoC FPGA & F{EIh4E 28nm T ¥ (28LP). XERFIEB LB TIEHE
5Gbps #1 10Gbps BIER N UUA EE. FPGA ZRIGEIEFEE R DSP & , LAR=A ECC {(RIP1FEREE
428, Altera B9 Cyclone V SoC FPGA B 110K 848857 (LE) , RFAIHFERAR W FRRAISS
B FIEEESAMEN S1F TSR TR, BRMEEEHEARASISIESE, X Fim A |
Arria V SoC FPGA 7ERRAFIMAE LIXZIIOE , IR ER(EA. 88485 460K LE , E&HEI
BEEKIEIIRIFE | BIE | InfEgTsTAlRn. LTE BubFfIS IR TENNE,
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ARM /NGERA,
ARMILIIB R 28-nm FPGA
B Ama2y

ANTERA

SoC Fﬂ :

ARM + Altera = SoC FPGA
SoC FPGA BIRFRIM A

BB T &SRS, 4000 DMIPS B, TH3EA R 1.8W , &Ik 1,600 GMACS, 300 GFLOPS (9
DSP, >125 Gbps 2MEE3ZE FPGA Z BT EEL , EESIREFIELRE(4INERS.

PR TIORE , T 2 TRHRRTSE | THAERHE T 30%.
RINT EBEEIRERR |, SMEESERIRVINT 55% , RBMFEIR,
PRAE T RFERA | PRI T ST RS, BT PCB SEREMMAFMELIIML , BOIRE.

Altera Cyclone SoC FPGA B A TEFER Quartus13. LA ERRASZHE , LUK ARM FFATE
ARM Development Studio 5 (DS-5)

R IBRTIREEEEEMN T

RN P Hard Prosessor System
[ o3 5 | o5 I DAY I
[ 1
ThiCi Trace ash
USBOTG GPIO
E ROM Fc
SDMMC UART
HAND Flash CAN
Timears
FPGA Manager
e )

FEBEL :
http:/bbs.eeworld.com.cn/thread-454715-1-1.html
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/NETERA. [@uzisus
2.1k SoC ¥—=<)LiE

2.1 Arrow SoC Kit 3 ZIRFE =T

£3| Arrow SoC Kit FRRE—IREHMEEAL , BEX LEMNEEEE ST RINEER
itz SRR | (i B BB A ATIEIIANSE |, B CSEFF AR T —ea A,
R DEEEX FEINEEA FEM R AR | ROER AR T
Arrow KHIEF EEREA FPGA 5 ARM SEEIUEAITIAE , FTES Linux AOERIATLUR G EIE5:
SRR THIERT , (I EeE UL,

RTEFNLLZE LIFFH T A EriE T Arrow BIERFM RS 224HY datasheet, 7 FPGA &
PiENE R EMFRE S RIFEIAES |, (B FEAFERITE 1 et

Tyge I0  Hessage

Jp 2

£ 705031 Devies
O Z05017 Opex
b 209 Brasla B

)

1 TEATIBEIRYEER
ZI—BIBERER TIZEHR R LREEIT IR X EHIEN LED ABR S m=anE 2, B 3 Fivs:
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3 X

#m5 Verilog F&FF K& bdf SUHSLINIZINRE , WIE 4. B 5 Fivms
1 Hmodule switch |
2 a1 2
= rst n,
4 =W,
5 led
& | -
7. input clk;
g input rst n;
9 input [3:0] =w:
10 output [3:0] l1ed;
11 reg [3:0] led:
12
13 always @ (posedge clk,negedge rst n)
14 HEeesgin
15 led<g=~zw;
16 end
3 B endmodule
18

4Veriog &
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FA FPGA LIl T mUIT IF=IHETE Linux TR, Linux RZRBEAS R —TERMEERILF
BFERNFRARSENTNBEFRIFRFHEEFIER zZImage XMHHET SD <+ , BIIRE
BOOTSEL #&A3FFRRAILAM SD RePfE5] Linux A%,

EHTHEZ BB LRE T FAREXRIER. KGR (SoC Kit_User_Manual) HEEREN
PRL BT TRIEAESRAIEIE,. AT RIRERISLRERERERIRR BEF S MR XFHiE:E PC
5 &R, FIFF putty FIREWF | I THAIRBIREHE , BSERFEEHIERZE | 517 hello
world ! 72 , 55R40E 6 A7 -

6 hello world F2FF4ER

ERRFFEIT F—MEFRIFMPaURERER , SERINT
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By 1 i tss

eeworld.com.cn

i—r- .
g o - Tl el -f'!
ir a | |
aldial il \

F

\—y—

9 I=1T

e eI T AR LI N — &3

A

N000 000 =¥

10 B TIREIE I T AR IR EIE N5 MZHE
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0

X3
ol

12 IE TR T AR R EIR N EEPI MR

Eit , FRIREXT hps BB SEIERAIITER 7. BT IXFNSEIaERT LA E A R SEI T 72
FIRBEHITAKRRR , BIRERE 64 (IR FRFIIFEER 7 —LLAdE,

SilizEREmEgtwas T —erAR | IZR T RBEEEFZEAN—E  TREERIIZE
BEOERNETE TR , BG5S T —REE.

FEBE

http://bbs.eeworld.com.cn/thread-456995-1-1.html
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2.2 Arrow SoC Kit %23z LCD &7~

Y F—IRIRRERFI 2 G  RERTIEEEE T ERPEM IE T MERE (EREFENIREHET.
SRETFTERUEXN LCD 2FiE—T, FA&FER Embedded_Command_Shell 7......

THEIEDNFHEFS.

B, FIE LCD 18, HFZRibieeseEid LCD BIRRS , ATLURERERZREZ, KB
EERE , AT HREESBARARGFNME |, FTEBHIFEERE copy # SD k. XAHMEEIMHEIT , A
BEABRERERE. ... ( ZENSEFHEE (My_First HPS) |, B8 ) , B7—TF , 3JELEEN &
EBERBREALEL, BET—TF , XEKET. 6 udhepe SREXIP ttbhik , FBEA ifconfig & IP
etk , BREFERA scp SRS copy B SD £, BT IABMMIEZ G | S DIREPHYE , RIRESIAR
BIRIh Y  RIE=EBA—MERT |, scp MITEAPER | XTEHMERN , RPFEZES. ... AHEE
TIAEBEM G BENFXEET. BALEARNE , BBRREEMNNET. RRE—N. B
AMRF LAY Linux ZFEATLURB SD RXXERS , F0FAY Ubuntu SETLL, FRFEK T MERES | &
F8 Ubuntu RXIER , RATLURE! | ERNECLLEMES | 7E copy iIIf2H , KIEAFE(EH SD
= /home/root SXHFRAIBIR, FNTFZH Fid—m Linux , XEAEE)L !

WESESHHMRIME | 15 SD RfERZE  EEEO , TFBIR , FR/RREHTH. RREE
BEEHNBAGS s, RABRTH copy HERINM | TRMUEETIER BT | KEF—OS, &
BEEEEY | B—EREFIE TR,

TR RS FIGIER copy EASLAERMN , TREAKHEMELRKTT  BEERRASHFHK
RENEBRMNA. BFE—NAPEEHEI TER, XTETILUERRY copy T,

ETRMERT FBEHERTT  EfimiE  E# copy. THMBEEKAIMRRIE. 2AREE ,
BthE—MF3,
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By 1 i tss

eeworld.com.cn

Arm— c i o L Al .0 terasic_lib.o LCD_Lib.o LC
LCD_Hu.o

—g —Wall
LCD_Lib.c
g -Wall
inc lude
z —static
Lude
static

Driver.o

LCD_Hu.c
LCD_Huw.h
LCD_Hw.o

) _Lih.c

: ludes . h

lcd_graphic.c

led _graphi Makefile

#

LCD_Mw.o

3 fRIFEE SR A

Jeygdrive/e/SoCKit_V.1.0.0_System/Demonstrations/SoC/hps_led
lcd

-0 hps_lcd ~1rt

LCD_Lib.o
Driv i

2 o
Hakefile

32KB

28:88

4 15125 copy Z SD £

21 2‘ Altera Cyclone V SoC iREMRIE Z ik



5 IE1TIE

6 IE1TER

din

XRXTF SoCEIZIRABTIRANM , iTRIIRLHEA LA , X FitREER out 7,
FFkERa.

FEBE

http://bbs.eeworld.com.cn/thread-462247-1-1.html
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2.3 {§A System Console MiFFF{E RS

NR{EFRYZE Arrow SoCHIR+K , FERE T linux W1z , BBA SD RAEREE , EARRNE
FPGA NT—EE# ARM =8l , SESBURRAEHRF T AT,

1. %®iF SoCkit_ghrd_14_0O.tar.gz , } & ;
2. FJFF gsys , Fi%#E Tools -> System Console
3. IETHIASIE , 5E#F File -> Execute Script , HEEHE , %E#E Don't Create 1%IR

4. 3%#8% ghrd_sc_script.tcl , #if78RWNT

scripts by issuing Tcl source commands.

llength of all_sp: 3
non-secure jtag master: /devices/5CSEBA6(.|ES)|5CSEMAG]..@Q1#USB-1#CV SoCKit/(1link)/JTAG/

FPGA_only_master.jtag/phy_1/FPGA_only_master.master
secure jtag master : /devices/5CSEBAG(.|ES)|5CSEMAG|..@T#USB-1#CV SoCKit/(1ink)/JTAG/

hps_only_master.jtag/phy_0/hps_only_master.master
5. FHEANL
1) #:4I FPGA ] LED , 7£ Tcl console BOHIA

<blockquote>% led_on 5
BERMNMI=M , EHEHIRAVE 4 1 led R9YRES

SNEREXA] , BN

% led_off
written to address: 0x10040

2 ) %4 ARM B4 LED, &A%< hps_led_on 3T , (%< hps_led_off X
(E =t i

http://bbs.eeworld.com.cn/thread-455149-1-1.html
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2.4 FJF System Console TEXS SoC i&iH# T
1R

&4 FPGA BB TRINEFHRHITET SoC B FPGA i1t , LB LR, X—RFIAISEK
HUCR TAAES SoC FARRI—EHE | IRIBRIT S T —EAFE | ICRXESHFRITEINTRE
DAERERY "REIHT" . ASMEERFHAWEFIA System Console TERXY SoC it H#FH TR |
XERIZ FPGA IEHELEE5TAL ( Altera BRI RIT AR , tRBIE Altera BERIFFRIRERE
E1RIAY Golden £%&1&81t , BIATIBAY GHRD T72 ) .

F3Ek

fiF FPGA PIEBHY ARM LhEEESH91TA |, AR ESRIGFNGITF FPGA SMEBHDIZRY ARM i R FH T ER.
T2AZ2Z—k SoC FPGA BAILUEEEM—HEEMN FPGA , BRI LUBEEM—FEEN ARM BhH
HRAERTRITRE - EER—EERT. AL TESRAI FPGA TR , aTLUAA arm RFE—
FERIHIT FPGA &I, BEIG TRRIMSe I B TR RS | MBS ek
F Flash Z#R9SHRIAA,

FPGA Ti2JfF) A Qsys TEFMIBIEIRIT , £ HPS BT ARERY IP Byt , bl LED |, 3572
FREE, ENERRETREFRZE B TRRIMTLARIF System Console T ESRXNX LT TIGIE,
WE 1 Fs |, Sl2—AREY SoC ESREEZRM , BATILARIA JTAG E| Avalon #5 ( master , EE®EIR
% ) k(A Avalon B4 FRIRRBTTH | XEMEEATRTLMEA— N EIREFRIGAE L LRIFIB MIRE.

JTAG o
Avalon Bridga ( S"ﬂ;
(HPS)
Input Input Output
interudt ] | sysio PIO PIO PIO
p Switches | | Buttons Leds

JTAG to
Avalon Bridge dL';?.
(FPGA)

1 : SoC GHRD TFR&HItEE]

SN 1 Fr . REEPURTEEAIL T HPS &biEsstx , RRIRIEAMNET EZNHRITAE , BAX
BRRBEEHARBELERFIET. EEENEET Qsys /Y PCle iRITHHRURENIY , 7RI Qsys #{T
FPGA iRiHAIRHMEABRELIESFAINAN | XEHSLHEILUG HPS BEMAEE—R | RRENEIIEE
EEFHT HPS BYHHZIHIIES |, FrlA FPGA I8 Ti2Fh AN ET HPS #.

[Bzh System Console 333 FPGA #H1T4RE

BA$TFF GHRD T2 , F4TFF Qsys 44, 1 Qsys K4 HITHZ gIEEFMLIFHIZRSE , BD SoC_
system.qsys. XEAEFAR,

AT LA Qsys #4-H9 Tool 3B E E5) System Console TE , MR A AR ( £EEFERNE
Arrow B9 SoCkit FFAIR ) EZIRESESE , BB LB, BBARAITLE System Console TEHEZ|
JTAG $E ERIESERER (B 2 Fix , A0REARE , AJLAM System Console 89 Tool SEEAHHIT

“Refresh Connection” @< RlFr (1Z@pStEALAEEREAGTEE 2 H9AY connection S4SIRE! ) .

21 5‘ Altera Cyclone \VV SoC iREMRIE Z ik



B System Console - Toolkits a

File Tools Help

| System Explorer
:j.- .|I|I

E-alf

< OV SoCKit direct (5&1fBF5Th4&0&0001)
=+ |l CV SeCKit on localhest (USE-1)

@ SCSEBAG (. |ES) |SCSEMAS |. . @1

“ @ SOCVHPS@2

2 : 1£ System Console PEERFEREIRS

System Console @& F TCL MIAIRIT RE(E , FRLAREMNRSZRIE. S EREHEAELLIEM
JTAG FEAEREINGS. BERIIRESRMRS  EMABSEBMAITEAN "get_service_paths
device” @< , BBAREEMSITEORYI LT AR | XERIIRE—HIRFERE JTAG i
FRLASNE 3 FiatatH— N estt.

% get_szervice_paths device
{fdevices/SCSEEAG (. |ES) |SCSENAG |. . @1FUSE-1#CV SoCKit}

3 : FIHH JTAG $2E& EATE R

TEXS AR GERS FRIBSHITRIE | 2 RIRIIFTEEN — N EEXREFHAR iR, FERNGS
SR
set d_path [lindex [get_service_paths device] 0]
IR lindex 2R |HRE LAMEMEEMYT  XERAREG— Y, FTLAEIIBERSISH 0" (BIE
— 1 aet ) S EABIREEN—ITE. AR TRENTUEREERER P SHiZEEiEM
KBRS TRE T |, BIRNE 4 Fs.

% set d_path [lindex [get_service_paths dewice] 0]
Jdevices/SCSEBAG (. |ES) |SCSENAG |. . @1FUSB-1#CV SoCEit
% device_download_sof $d_path output_filesSsoc_system. sof

4 : EN B EHX BimHt TIRIE

S, BB LA ERERRIRRERTHRmE  WE 5 i, BirfAd device XK, 7
SRS BRI RiE RS RO

System Explorer o

G-, H connections

Link dewice ta L

1
: Prograrn dewvice II soc_systern.sof
- | design_instances

..... "3 scr’ipts

(B BT ER e dmitE
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BRI AE R T RTINS E F R BEREHITIRUEIS , & System
Console (SEEBEOFESBEHERT , e ERE RS

Auto linking 5CSEBAG(.|ES)|5CSEMAG|..@1#USB-1#CV SoCKit to SoC_system.sof

S THIERFZ/G |, WRIFAANRETT device 43k | BBAMSEEIIKAE Qsys FRINAIZ N TTH |
9N 6 Ffms.

B System Console - Toclkits

File Tools Help

Swstem Explorer
b /
o
.-# CV SoCKit direct (B&1£BFSTH4&0&0001)
B L0 OV SofKit on localhest (USE-1)
. SCSEBAG (. |ES) [SCSEMAS |. . @1
o4 SOCVHPSE2
El"';j:. devices
== :_-;E SCSEBAG (. |ES) |SCSEMAS |. . @1%USB-1#CV SoCKit (soc_svstem. sof_inst0)
S0 Gpath)
,’ sld_signaltap:auto_signaltap O
" . hps_reset:hps_reset_inst

= L) soc_system:ul

""" M button pis

""" M dip=w_pio

""" M f2zdram_only master
""" B fpga_only master
H- hps 0

""" A hps_only master
""" M intr_capturer_ 0
""" B jtag nart

""" M led pio

""" M onchip_memory2_0
""" B sysid_gsys

! sldfabriec. node_0
H- sldfabric. node_1
; . sldfabric. noda_2
“ ) sldfabric node_3
- sldfabriec. node_4

i sldfabric. node 5
By (files)

s ] . -

6 : IRF NHAZEF/o|

FIF System Console T EGISRTHFIS 1

HAIBRER "get_service_paths” @< , NIBOXEIREJTAG Bl IRS. EiEZaGSaRE
545 ERTARY JTAG EiRESS , HSLE 6 FERE "link” XL AFKIZRT JTAGIFERES T,
WE 7 B, BUTiZaSRER.

i gt _mervice_pathe jiagp debug

[fdevicen/SCERRAR (. [ES) |GCESENAS |  BIFUSH-13CV SoCkitS Mink)/ITAG/ eldlabkric. nade 1/ phky 0]
[fdevicex/SCSERAG (. |ES) |SCSENAS |,  @IOUSE-10CY SeCKitS (Link)/ITAG aldfabrie, node 2/phy 1)
{fdevicenSSCSERAS (. |FS) |SCSERAE |. . @#10USA-10CY SoCEit) Mink)/ITAG sl dfabric. nade F/pky 2}

7 : FREXJTAG itE

B 7 LIRE 6 hFARTEARINBERXEES  EXTANTLURFRMX=MES 5512 FPGA
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only master, hps only mster LA} f2sdram only master, AT K FHIRTEFISN , XEFKA]
T EIBIL FPGA only master SkXIBS SIS AcibiiTinmE , XBEEN—1MEEXEM FPGA only
master, FIZRIMNGS—H , XBFEMAE lindex B3|, R5I580, XEBEH(BRANHAE
FPGA only master ( FME8EXE , REFIFF JTAG EREA , XEATIU , 377 BI—MEHE
%) . BEFaSKENTIERNE 8 Fir.

I wel jd_path [Limdes [gel_service_paths jtag debugl O]
TdevicealMSCSERLS IE!{?I!‘I'.'EFII.EI BIEESE=18CF SelEit/ Qiak) /TG eldfabroe n.uul-ll_lfph.:r__l:l

8 : XN EF ISR FPGA only maste

ATHIE JTAG fEERAVESTEM | FJLAUER jtag_debug_loop fp< iR EE N —LAFERDRIHIT
¥E, GNEl 9 s

% jtag_debug loop $j-:1_path [Ra=zE-1 2 2 456 T 8:9:10]
0x01 0x02 0x03 Ox04 0x05 O0x06 Ox07 Ox08 0x09 D0x0a

9 : B BT jtag HERINEE(ES 58

TERWIERFNRHESEELE  ROTLUERNGSERD , F—1 <& jtag_debug_
sense_clock $jd_path, Z@<HEFRAEMTESEEIERENEE  IRE , BAREER 1" .

—Mip$ & jtag_debug_sample_clock $jd_path, XMNpSEaRELRATIMSSHIE , ATE
HEEEERR , FTUBENBERTRSRZGSTEREZAFARENE (B0Ff 1) , RERAELE
BRI | AR SBIFAIZEESBIRERI 0F1 1, 20E 10 Fi7x.

% jtag debug sense_clock $jd_path
1
% jtag debug sample_clock $jd_path
1
% jtag debug sample_clock $jd_path
0

10 : ISUFERSGEATEH

AT REFREBWTTE System Console FIGFRFNENMES. FAHAMGSE jtag_debug_
smaple_reset $jd_path, FRFHIGIERNE M and—HF , ZmSXENEREMESHHERIE , FFRIR
NEMESRIEE , MLAERE TEMRHIRR , RERRIENZZE 1, WE 11 Firx. B,
BEHSITRITERAILEBINRARE—NEREN , EAMEE 11 s,

% Jjtag debug sample reset 33 d path
1
% jtag debug reset system 33 d path

11 : IFRSERNEMARERSEAIE NS

#F3 System Console TRifa) FPGA HIIME

318) FPGA B99ME 2EITHIT master read F1 master write Sk, 55t , FAIFTEIRENATLA
A0 master fRSS , W& 12 F7=H1T get_service_paths master 3KZREX,
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|& gut_uervice_guthe muatar

| i daws pead SCSTRAS | [0S0 |SCSIRAG | SRIESE-D0CT Selhi bf (Ol ank ) AFTREF alddwle pw nade [fphy BFTsdrsm_anly sadtor sesier]
| [l dawi pea JECSERAG 4. [ES) [SESTRAA] @0 EER-10CT Selhi o) O ankd A JTRG  a)dl akr v nede 3 phy 1/ fppn. saly waster, munier]
| i dwd wanf GOEEERS | [F5) |NCEXRAG [, $UFESE- 1T Soli o Qank) S FTAE ald ke io. aside T/ pky Z/hps_snly_sssior susior]

12 : 3%EBY FPGA BsLHAY master JRSS

KFIEE 12 58 7 WER  XEXRRTEN —PMTEFIEM FPGA only master JRFZE&RR |, i*
BB lindex R3I1SR0ZA 1, RAFEAIEREM FPGA only master , 41E 13 Fx.

A wel s _gath [Nimden [peb_tervico_paihs saeter] 1]
fdawt canSCOFERL { |ES) [SCEERAS |, 81 FEEE- 10TV So0Ei 0f (Qdakdd JTACS el dfake ko, wede 2/ phy_ 1/ Tfpga_saly sasnbor. snaler

13 : ENBEERFIREIRSS

NERFEAZRS S 0 +THAIREMNE 14 Frs/9 f2sdram only master,

B ool m peik [Rimden [goi_ssrwice paide sasier] §]

| [P JECENRAET JEE) [SCTENAR | . SIOWER-T8CT TolWiod (Lamleh ) TTRGY wl sk b . a1 phy B/ f2adian_saly savisr. sastss

ML jtag —#F | IBIEIRE (BiRSS ) ZRIERES TR , XEHAERERSS , & 15 Fvr.
% open_service master $m_psth

’E (BRSS) 17 |, WitEMALIEBTIREY . XERNIRXRF LAY LED LURIRRBFF Kt
1TIESEF. BB(ELED , F17F Qsys &5t , #Z| LED TRIEMIE , AAFHFUTAI eSS ¢

master_write_memory $m_path 0x10040 Oxf , iZ&p S EKFrE LED ;
master_write_memory $m_path 0x10040 0x0 , iZ#&< m=FfA LED ;
master_write_memory $m_path 0x10040 Oxc , Zm<m=LED 0F11 , 8K LED 2#13 ;

master_write_memory $m_path 0x10040 Oxa , iZ&p< MR

it

LEDOF12 , 8K LED 170 3.
SNERANITE 15 I FFan< | BRATEHUT LIRS SHIRHR SRS | 0B 16 Fixs -

T omastar_sritle_mesery Fe_ paih (widDed Ouw

greaf; mEialer srile eseary. Sdevecen/SCSERAS (. [ES) |SCSEEAE | @1 FUSE= 18CTF

SeCE b/ (Linkd AITAC el diabrie. mede 2 phy 1/ Tpgn_snly ssster sesbeor is wet an spen mssler servics
ahile exscminmg

"master_wrils wsmery Bs_puth Uxl0Dd0 Oze”

16 : RTHRE RS AIAHEABEHU TIES 54

HTF led_pio STTHEER 4 NU4F , BTLATRA AR T LAE R master_write_8, master_wirte_16 8
master_write_32 fp<$ 3K BHERILES

UENET master write < , ARSI LAER master read dp S 3EBURISHX LA HEIE.
M Qsys FFKEX dip_sw_pio BIEBUEFAT LAHTISEEURIE 7 |, 21E 17 Fir.
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% master read memory $m_path 010080 1
Dx0f

% master_read 32 Sm path 0Ox10080 1
00000000

% master_read 16 Sm path 0x10080 1
Ox000cC

% master_read § Sm path 0x100380 1
0x06

17 : AR

TR REEEER SIS AE .
INEE
ReNE—T , L\ERRAERER Qsys FehliZiERiITAIEM L , £ System Console TEXTF

ARM ZHNKBATHIEIIE. EEANGERR JTAG SEHAT 7 TIREAIIGIER S FPGA BHTHRIZ ( T &k sof X4 ) ;
MNFRANR NSNS SHITRERILILE ; £/ System Console TE{TT master E5&H<, X
LIOIPEIRIFES "ZH" T ARM % , (BRWIRIFIIIMINEBERET ARM L, tBEIFAIATLAE ARM
ZI{FEkZ R SIS RS EER D /MO TR ; BHERAIAXNTE , BETEI LR
4 TR S ekt Z BIRL AT LARS AL R 8RR MO TIGIE .

FiBERT

http://bbs.eeworld.com.cn/thread-461546-1-1.html
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2.5 XJ ADC KR 1T FFT 4018

RIEE 715 3 AKX ADC RHEAIMGT |, FARTFIRE ADC , FrliFtb RBEMEIERT DAQ X
EIERIRVETEHIT FFT 0 | SRRBHTHE. FREIN FITNREZEMEL TEN , RE—R
RHEE Y RETEIE ST FFT AOMIEE Y , XEEEAREI LB EIREE! FFT (EREREM |, B4
A FFT (ORMAFRER |, SIROESIRPIIRSE | FAEHEIIE MRS BRIRE | BAUE
BEAAXKZE. W7, fit BANRBENETRIHE , FrlAdi , [8E(EMA Altera RIIP .

FEBUL FFT (EFIZ A0 , 5B FRATIOR, (SSTREEIRNE | T IRE IS |
SRR T A | TR S ST AT B RAIE B, (SRR
% KHz %31, FIASHIR0 ADC RESESREIRE , 20MHz £ART, REESEHMaKE—BRS
1ms , ERRHEDKEATDE , FLEARNERS , BRORBOSIERTRIRA , Hil—
Wi (1ms ) SURSRELSISE] 20000 MR,

RYE LR DT, BRATERFNL FFT BURHREYIZHEREER Streaming 18T ( NARERLZ ] LAERZ
SRR ) | fESRIKEDE ) 2048, KRR\ PHHRUMIERR 20000KH2/2048 AZHETF OKHz,
T IR ALEE SIS | LT LA FFT (0521, BRRRISET | FFT SSRI0mRas
£RE DCHE , WSS SHAIE 10KHz 250

FEIRBMA FFARAEEY HREENRS & RERNEHHSEE LSRR );
[EREIABFREZ S , EFFULT FFT, BT 32768 miEie , X/ LIS #HE] 610Hz, {FE
R B

M EEFTTERISSIMEHIE TS 18 MR L, R ABURERSET 610%18=10.98KHz,
ARHGEIERRXFT | REEFERER/ NS

1. 2 FFT ¢4 ADC AR THHRAGATR , ADC ROSUEM FFT RISCERMAN | RERBMNIROEE O,
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XNHAX LB BRAKNERE BB ANXAMAIXAM 44 Alterat2T SR, AREISHRATLUXAR |,
ETERESPEATEIE , ARREIRES EE@%%%%;%E@o

2. FFT RN EEFENERRE | EFEERRASEHHATLAR ? X NMI@EE BT SR BE
17, ZEEETLN. B2 FFTHEPFML T , BT FFT ZRBERIZASTIN |, FRAATARE
KREE  RERERETES EXP (1881 ) Hi#T4EMbI® , LB src_value R RERAEMIEfSELE
AN EEERRE A B ABER , XIFEEINERMZE FFT #0ERMEEE. BTHEREIRE
SEHEHRIEE | ARSI EE RN IEERIEEEAEFTEHT LiAIRER ?

3. RE—NRRETHERRHITIMESEMNER , IP4 32768 & fft EREREEDHH—
HERSRRSBIR ? il 20MHz B9iE R e ##H 610Hz E| 10MHz A2 610Hz E| 20MHz I ? B
[EHEBD EB RSP ORI,

FEBW

http://bbs.eeworld.com.cn/thread-459630-1-1.html
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3. MRSkt

3.1 BiRRIT
1. 4IRS

Arrow SoC Kit Quartus14.0

2. iQiHEA

ERTHERRZE  BHNLEFIRTNE T —& | SBiRBiK , £iCAR T, ITIMHNE
TWER , BEENERERERS., BNESMEZE  BIO=AENAS | RIFFRFREER FPGA F

Verilog HDL Z1BRIIRITSIEIN. EHETHENTHE , FEEMITECH—R SoC ¥, HITRER
IRl , FHTERER/RIEEIRTIRITA] PCB AYRH.

FERARANIRIT , EBIFRRD AR R B SR B, FEZBERZETRABE , BHAEE
FRAOIERE, FEIRC FRTIEEFIEIRFEB AR B IRFAT EEARE - EEERRM | 552
FEEMENERETS , —BERMERTHR T |, EHERABEFT- | SN EEEE
RARIZIN | RATBER RN R E IR

IR, BIRS R BEBEFERNIE  BRRERSIRECEFTESRNTE. ATREEMRIISK | 7]
HERRRIIFERT M.

TI ABIRIR _EXTF Cyclone V BSHEFMIEIRE S HREZ |, @1 LMZ31506RUQ &5k, A 32 #F 12V
BEREBEEEAN  E—HAAENGH. HEQTRMNBRERCHBINRSZ | afUMHEI1ERE 88
Altera NEIHEMHAY Enpirion ZFIBES FH. SIRNEEMNRESPSBIECHIER , &T4E FPGA
HEBRYEE ERHHAERFERLL LDO HFE |, XL LDO S EEHmHIREE , S0/ SR, BEX
F> 5V LA ERSNRBIFERAGE | BINESERNIIFETMARNRAIAR | 55k F LTSRS
TEMAYERT. —AH LDO B SiBFERIINFEMERHERAEN , BSiRERNIFEEEEIGEE
hnes.

HERAREEBIFE / TPS75333 |, TPS75325 H/ NI RAIBIRG /B RKIEHFENFAERE.
FERE SRR MU RRYRIRE.

BLHRCHECPRMEREE | BRI S F LEmERS.

EREHET , SNOHRBE—IRER , RASTEIRCHES FPGA i | LB SIEINFEEIRAY
ER | XAFERERIRTHY MR RS,

REBERT |, IRF LS BIRYERINF BRI B RIRA RS RAYERE.
3. RIHER

SITRRIER | BIRCHERFIEEIFE , ek /N EERRIRAVEIE. NERANEETE.
AR, SMEIBRSIZITEER |, HIHEBIERRA) , BRESSERESEAITER , &xAEIEAT LINEAR
NEI LTM4644 w55,

E—Nh , SATLARTECE 4A Bt IRuEEmL | ET R \BERAIETR |

223‘ Altera Cyclone \VV SoC iREMRIE Z ik



TMARBETEE : 4V E 14V ;

BHEBETERE , SBE : 0.6V E 5.5V HiHBE

EEATIRM 4A DC, 5A IE{EEHETR

BT HERHEE SRR

R E. LRI RR

SRR HATE , BRI LBIRF , LSS ET NSRS A/ KEE 5 EIIE
KE—R  IZEBIRER AR S

4. EIEEBO IR BEIRIT TIFUAREEES | LTM4644 REGHRITRARIFH—IR,
NERRITIR FELIEESF T , FHEVSH FPGA BERE AR BIETHEER.
BREBAN—MRRERE | NS EERPERER | B,

5. NRARBHARFRIRIRE DB , AILA—EiEES ;

= B AEFIEINEE TR A BIDREDL | REEAAMEUH.

1595y EEWORLD REHIXANMIE | IEFMEAFFG | —545%%3] Altera SoC,

i)

el

FEEW

http://bbs.eeworld.com.cn/thread-459779-1-1.html
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3.2 Altera SoC Z#18 LINUX Z%F + miEes R H

HIFARRKZITEZIRF HPS BEBORY , RETHIEREEZ LB Linux BIERE , ARHE
ZRZ LR QT MEF NV RKSRETRRE , BRIGARLT , SEWERSE |, FIUMIRARIE  R2
SKEL T BIRT0RE , RESPOIRERTSF , ERENELERT  RER! ! ! !

E N REFIERHER S DE—TIE , BoBEEERMCIZAGEEIFER  FHIERARS ,
BHEZIIRE , FEARLREZIE 1 | |

BB D TREIE , F—EHE2RIERFHIBE , FZBH R QT RIRESAIHIE.

BEABEIIRIR—TXA LINUX IERFHBIE , HLiX—3 , ERBENTRETEELRIRF) |
BEEBRINSEET—IEMNICE , TEBFIGE | REEEARGERNIESEZEDY
LIZR(EA , EEHE , SRR, UL, BEXMIESZRE—TE ! !

3K :

1, FFRIR—R

2, TFR+E

3. 16GBHYTF &
4, OTG ¥zt
5.
=

USB Hub
AL
1. EFEREFRGE , IMHRNTUEZEBRRAN  FRRNEBET  MREL%BE
RIIMK IR IAEZZRAT  MRASNEEEENERET | ERRIIZRFEIN , TEREE.

R : https://s3.amazonaws.com/rocketboards/SoCkit_Ixde 20130907.tar.qz

2. 7 windows TH Win32Diskimager iBH&SHEE N SD |9,

3. REIRTF REABIF AT , #F bootsel jumpers IZEHIE 101 , MSEL jumpers i8& 5
000000 , IXARENRFEFATTLASZE SoCKit User Manual i,

4, RRHAR OTG LfRfEIRF="" USB Z=HY[aHB1 , 2A/IE USB HUB EZE OTG L, iX#F
—RENMATLIEEMIREIER LT, ARERTHY VCA OEERIBRERE , AiRFLE | iRkF
FRE TF =9 LINUX REREET. WE

GtkTerm

/dev/ttyUSBO : 57600,8,N,1 DTR RTS
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ﬂﬁﬁ_\n glxgears

m root@localhost: ~
—roat@localhost: ~ :molmg —

X, LINUX RAEEHAIT  BEREFSEFERE  XLEEAEERNTRETEER , AT
HEx LT | BAREEANIRE TR, o

apt-get install ssh
apt-get install vim
apt-get install less
apt-get installpsmisc
apt-get install lynx
apt-get install gcc g++

XEFEARRE | EttRISENFTERNRHREZEE | T8RN AEERIRHEAIIX N KSR
BAKIFE | FEMMEERRHERRFIRNE , BUEHARRXANT , BB AREN_EBNER,

BRBIEEERAIEPEER sof X4, .rbf 324 , .dtb 3244, ulmage , preloader_with_header.
img , u-boot.img IRHEAR , TERARAR —EFIFEH,

B PR EAERY.
X, REEBD R IEARTTR T .

BTk, BANKREMAREERXED | RRksmrA R, BARREEER M , R2TWHEER
DT  MEREES . NARKEGR QT AEHME QWT EEthELEN  RABRNIFTENSEE.
RJoREEDEE R RBHET | FTABTMHEIERIES | XERALEARERNERT. EXR
B, BEUENEHMIE. FXMIEREREHEIXMEET .. REEMARKRREEUTILR :

1 KNE. B1EE. RERE

2, fxtEl. BElitk
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3. KAREFIEE., CH1FI CH2 AINN. R, =8, LAK FFT IhgE ;
4. THHETNEE. FISCRLRVEGRESHRIFHEIIEL |
5. XIRUEINRE. RERYCRNERTEMEESE

DT REFRREBRRGRAFEERA | WE 5.7 7.

HAEEE 1(CHL) BMAIBER 150mV |, $%J9 S0MHz IESZRKAT , tNERFIFERZERE 67MHz Y,
IRTAE VGA B7R4NE 5.8 Firm, ZRIFRZAR 200MHz BY |, IKFZAE VGA B7-40E 5.9 7,

5.8 SEFEER} 67MHz BHIEZRE
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5.9 EHEZR) 200MHz BB IESCR R

BEIMERFEER , SREERN 67MHz Y, B RNEZREALES | ZREE 200MHz B,
BE B RIEFENIELRRE., 15688 200MHz SREERE B LR E & FEER— MR,

5.10 AiEiE 1(CH2) S NIESZESHIKZERE. SI(IEFEE 1(CHL) RORHME , md CH1
XEHEFRMNSRIURE LNFHRRLE , SFHANEFEIE 2(CH2) RORHE , FIE , CH2 2 FRINF
HRLoE , SR NEEEERIIHEN A FERLEHN. BR  —REERNIMRRFROAILFEE
1(CH1). HE 5.10 T30 , K ERSBEIREYHE.

5.10 it 2 A ESLRERT B

5.11 i@iE 1(CH1) BEANTTIRISSHIRZEE.
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5.12 Ai@iE 1(CH]1) A A=FRESRTEE.

Wl vnge L]

5.12 A= RRIES IRV ST

513 Ri@E 1L(CH1) MATTIK(ES FFTIKZERE. B 514 2iEiE 1(CH1) BARIEZESH
FFT IRZEE. MESIAIRTLARE |, FFT SS5REZIERY,
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Viltege [l
B

w4

| u
) d_ﬂdhlﬂL -l‘!flnnll_“l“lnlui IummIhﬂli'|!ii'lm31!||mwihml im _iguluhuuuk“m.'lll:. -

L

H
Tume (na]

5.13 j@iE 1 MAT7RE FFT iEE SR E

5.14 B8 1 MINIEZRE FFT 28 GHYR

SRNFEE R EEFEERNHMREAN T LIBT REAE LHBRY save IREAXFME , LATLIE
& load BN RS INREIERFHITOITAIE, GE , D EHEHRXRITERNKHE , EHRE
R, (BRXNBERERET |, FaEkl)  FEAFEESD. Rl , FREAEL—EFEIRYIMAHF
AEWF , —RBHEERE. MREHAREILBRRLT QQ. Immimm! ! ! !

FiBERE

http://bbs.eeworld.com.cn/thread-463357-1-1.html
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/AOTSRYA), (8

By 1 i tss

eeworld.com.cn

4. BPIRIRSREE

4.1 33T Altera SoC T EiEEIIEHID RETRITHIRR

1. ®IHFE

4SS : Quartus 14.0

BHEE : Cyclone V SoC KB CiRIHHIEE IRt

2, SEBENARSKEEINRER

_'%_
1)@y
iz

2) 18

FPGA #z=HISCElEE ADC #UERE ;

FPGA LIl &R 5 RIAONBIAL ;

3 ) BERFBRELSEI FPGA SHEASR ARM ZEHEEHERE ;

4) 1B FPGA SCHIXIHEHCRIZEMEAUEHRM ERES , R IZHNEMEAUSHRETEES , WEAR
HRISHEMEES , GRAME RIS EREMA &,

5) %F3 FPGA SLIISNERIEREESRES |
6 ) XA FPGA LI FIRIAKMETREE
RYEE , ST B

RIFEHESI D RERBIIERE.

o DS 1AE20
HiED s |

]:- s e [ e R
I I P L I
-'-{ s ——af i —ef T}yl
f S \-\‘___.—_' |
*:h- I
|
|r ______ w0 [
S e |

il i MR
: ol B gmm o
| q:- T v LY [, me— :
s AEES Altera80C  j-r——-mrm e m e

F o
[ .
| B
 SESS— o —
_______ T S
o
(AT :
"Q-.r.ll hamma il ]
0 i
REm :
| ADCRHBF A H AL |-

1 ZFHEE]

3. RITAERISIEFAYRAR

1) ADC EBERIRITREIEE FPGA FIEMBERNEE , WINEMANBERHTOE | FERDH

FEZ) ADC E#f19 BANK 19 10 EBEINEHE.
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2 ) FPGA WEREIEHKEESSIENNEEE | EXERD FIESTIERD , TOFAET SoCHY
NERZEAIINES , FPGA SLHIEEUREIENALEE , ARM WERSCIIEATE | BitEERELS FPGA | &KLY
G, X— RSB RZ] ; BT PCB f97h%% , SIERSHIBIKIEREE TR ARSI ;
(BEXSPFRIERIBINT

3) EAEEREST , WIEE CTRBRHRNEGSENIES , BT HRX—E> , Rt T 6B
EHAS , BNTERE WIRIESLZ/E | Bl ARM BT ZRIZE |, RIFNRRT FPGA BIEERIEE
A ERIEREE | IRE T BRAMEIEE.

4) BENE , BIKBENAAEE  LEESEHEERRT  METHITREME | R
BEPREERSEBRT  JHEEIRIEMAISNE , (RIEENEIRISE | ARG,

Bz . Altera SoCig/\T PCB RUIRLT , IRE T EEEEMITERE , PCB BARITAY &=HEN
BRIET , XEIHEIRT AR A ERERLS.

E =t i
http://bbs.eeworld.com.cn/thread-463135-1-1.html
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ASEEIFEEH Macnica Helio Kit

1. #]00 Macnica Helio Kit

11 EX&EM. BR. iRt

LCD
connector

Mictor 32bit DORY

On Board
USB Blaster |

RTC

Gigabit
Ethernet
JTAG

S0 Card

N ALTIMA

use
oTG

HSMC
Helio F4RINAE :

F5 5 : Cyclone V 5CSXFC6C6U23ES SoC with Dual-core ARM® Cortex ™ A9
processor EEJEEE4 : LTC2978, LTC3605, LTC3613, LTC3026, LT3509

A% : Micron DDR3 2Gb @ 32bit @ 533MHz ECC

EcE75 =, : On board USB Blaster II, Configuration ROM, JTAG

Y4785 : Yocto Linux BSP support

HMNE[EE :HSMC, Gigabit Ethernet, USB 2.0 OTG, UART, SD card, GPIO, LCD

H{thIhaE :Power Supply Monitor by Linear Technology, Real Time clock, Buttons, LEDs,
Switches

SR () -

2014 Altera SoC &1EkEHTS BRI Demo FEEXR

many Cytech training on below website

FIEEES !

http://www.eeworld.com.cn/huodong/201411Altera/prize.html
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1.2 M&ARHAY Helio Kit
1.2.1 Helio Cyclone V SoC FF&AMRMFIZ FPGA NI J{R3&

Helio Cyclone V SoC &Mk , MITIEEBEAAZ  eEEEBAMER. IRIFE , 248
LR FMNEARRIEREE KRR IEAFILRME. EADRE ? BEARZ FPGA+ARM 224949 SoC, B
L E—EEE FPGA Ih8E , B SoC IBAZE , (B2X FPGA S | RELESEIIRGER. BPAKRE
BINIT , BT FPGA FFANE,

X3F Cyclone R7IAY FPGA TS , —iRFM LES RS H B TIERES7E 200MHz~520MHz
Ea  BREAFRISAARIEN 10 Bl LR , —RELSIEE  BEXDERKER , /L
HEEMFF O RIERT 2 SRAVLLIERT |, IRIE R LRI 10 tEEBRISRER, Altera #iY , 3.3V
CMOS BB EEMN TIEREATRET 100MHz, FRLAZIF SRR FIUERE TIEFRZE ,
MXE—MIVINGIIETAF , BEBER | EINREESEIRAA,

YUFJRIEANE 1 Fiz. B8 Quartus 1T 13.1 MRAEG |, FETRENXM , STEERAERZRIE , W
HTEOTAK , 38 “Symbol” XHiEHE , =t “MegaWizard Plug-In Manager” %4 , #riEiE G
chi%EEE PLL , (8B RAISEL , W0E 2 s, {5130 outclkO #iHiRE 79 200MHz , outclkl #HIRE N
100MHz , #87E S50MHz EI#h@IREIZ] FPGA RORISHANEN | I8EEMIZAT , THITRRmE , &
[EEBIEEER , RimE.

TEST_PLL
Sl refelk outclko | - -
B VS ootk 0] "]
resef] outclk
PRDUDA 7 SN PO 1T | R 1
altera_pll

S oAb L TESTHL o S G e B T |
TR AeraPLL |
[ mpotm  attara_pui DTS
e ————VE S L m—— ald
E 1 1+| | Gemeral | Ciock Swiichover | Cascasing | MIESveaming | Semings | Advanced Farameters i
Shaw signal | Device Sgeed Srade: B
TEST_PLL | | EEE Moo itagerhipLL
| Ruterence Ciock Fraqueney 500 uee
gt ||| i — &
; ok
| || Enate soesea out pert
et ||| CrEnase ‘prymical outges ciock paERATS
! " outpur Clocks.
Pumser Of Clocks
||| [ sutemn
Dasires Fraqusesy. Wiz
] | Achisl FEQUERcE. 200 000000 MH2 B
||| =
| hans Shil
Achust Fiase Shit w B el
O wro: PLL The legal ressrancs o ey 11 510 Mz £5
O et TE s dnglamant PLL with
(G|

2 Altera PLL iR S HF ERE

EBTE 3 R T ERERZAT , BEE Demo IiRFRIEXEZENEEM NI , EAARRNES
WE 4 7B,
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3 NEL5RE

[ 4 FPGA JTGA R#ficE SW4 1IN (SW4-1 ON , BRIAZ SW4-1 OFF )

SRIEER HIME S 60MHz, 80MHz, 100MHz, 150MHz A} 400MHz , {§F3 Agilent

ST AR RIERITZANE 5~9 R,

MSO7032A 845
s 1.05V

1000/ =i £ W

0.0s

O 1o0ov/ @

2.00GSa/s

REBEES
DFHESL |
b4 £ :

F LY =R
I

B 5 60MHz it GPIO &I iR E
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g 100w/ 5 00s 10005/ @it § 1.05V

#ig(1): 80.0MHz

RRQERP 2.00Gsa/s |
4D FHIE | iy l
Lo ]
E 6 80MHz if GPIO EiilinHiEE
1.00v/ ¥ 00s 1000 @i F 1.08v

IREEEFES
$maz(1 ) 101MHz

RgERP 2.006Sa/s
3 FRias ‘ ) ‘
R

& 7 100MHz Ay GPIO EiIHIFHE
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1.00v/ - 00s  1000s/ @ik § H 105V

-l {E(1 ) 1.90V
-1 (2 155
EER2)ELES
$hze(l ) 154MHz

RREERS 2.00G8a/s |
) RE ‘ i) I
InERT L]

& 8 150MHz At GPIO il E

0 5000/ #00s 2000/ @k 105V

ﬁﬁm 1sw
til.fﬂﬁl % ‘%.-‘

$HE(1 ) A00MHz

R#gEEs 2.00GSa/s
DFEamst | o=
irEtR T L]

9 400MHz At GPIO Ekiis: iz E

FiARRT e HER , FBFECE S 3.3V LVCMOS B, \BiExItl LiRE 5~ B 9 RUiKH, , &Rk 1
& CMOS RIEBSESR |, #iB GPIO EMIAYHItH AT 1OOI\/IHz L,U:E]“ , HIFIBEE 24T CMOS B
RREXKIE , BZEAFATEERE. FENER.

= 1 TTL#0 CMO BB
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Device Type Logic 0 Logic 1
TTL 0 to 0.5v 2.0 to 5v (Vo)
CMOS 0to1.5v 3.0 to 18v (Vpp)

4 : Cyclone R %I( GPIO &) , BB 7E 3.3VLVCMOS BB , H T M@ INAER T
100MHz , #JF3 Helio Demo HRECMLERIEX—451C. FrLABINARERITHIIRE , TAEEEIEK
RS RENMRE , —EEXTMTERE. ATRERBIT |

551, 1EfER Helio Demo Y FPGA W FERY , IEE EMMRHMEFE IS , BLEENRIEEE
HPS —IRY , FoiEit4T FPGA BlfRizEcE.

FEEESE !
http://bbs.eeworld.com.cn/thread-463010-1-1.html

1.2.2 Helio Cyclone V SoC F&#MAZ linux HEETE
BEIE T BRSEFMUAR E—f FPGA BINI AR Z /S | X Hleio Demo iREEHATAIR, W
BT, ERNE—T Helio Demo #RIE1T linux RFEZ BRI —LEES TIEAIRIE,

B5% , 8 SW4 Fhpy SW4-1 ERIBEISE OFF RIBUAAT. WE 1 Fis. FRx Demo HRAJLA4RER
T{EFE HPS XIhgg.

1 JTAG B BRI ETEE

RIRAPFM ( &FRAZ L3 WA ) PRINE | HA linux REEUHE SD RZ%E Demo e,
&k silabs B9 UART %€ USB IKZIAZF: |, Ra<sohkfa , iE# USB £ J9 OFIRBAN USB 21, X,
&7 linux RFRIEATIEMER K T. FENRI—PEELRF , MBI T&RXG Tera Term 7,

Wi Tera Term ZU4Elix , 38HE 2 Fr-5Rm\ , sk “Serial” OEZ(,
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Tera Term: New connection
||
r I TCPAIP fC=1 ;serial port
|
History
i Telnet 2
3 S5H H we n: |[8gH2
Other
UNSPEC

@ Serial Port; |COM3: Silicon Labs CP210x USBto U -

| 0K ‘ | Cancel | | Help ‘

& 2 Tera Term FnEEREA
mih "OK" 1215 S8 HE 3 FRRYSRME. 15682 "Setup” O "Serial port” 58HE 4 FrEE OERHE.

1 ——— ~ .
U COM3:9600baud - Tera Term VT R el [
P — — _-i =

File Edit | Setup | Control Window Help

Terminal...
Window...
Font...

Keyboard...

Serial port...

Proxy...

55H...

55H Authentication...
55H Forwarding...
55H KeyGenerator...
TCR/IP...

General...

Recurring cornmand
ViewMode password

Additional settings...

Save setup...
Restore setup...

Load key map...

[E] 3 Tera Tem 5@
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COM3:9600bal Tera Term VT

File: Edit Setup Control Window Help

Port: |com3
Baud rate: 115200

Data: |8 bit

Parity: |nune
Stop: 11 bit

Flow control: |nune

Transmit delay

0 msecichar msecfline

4 B[RS

£E 4 PRYBEMROERET , FEIBMITRSHINRE | £ 1.3 RALBINARFMRT |, 1221
BATFRIRE—ARERR 57600 , EEFHY linux R , FEECE 115200 , FEIERET.

BOSHEETMKG , Rt "OK” , X Demo R LAY PWR Frx , REEFHITH. Tera Term
FRELEHAEX linux ZFER. £t , demo IRBEEEF , HAZ linu ZFE T,

File Edit Setup Control Window Help

: Calibrating PHY
5 FFHpﬂFlnE

2013.81.81-80114-g9381569 (Dec 18 2014 - @6

PGA Platform
PGA Cyclone V Board

1 ALTERA DWMMC: @
*** Warning - bad CRC, using default environment

ethaddr assignment due to inwvalid EMAC address in EEPROM
mii@
1|.=r'r11r||5 failed to set MAC addr

lHit any key to stop autoboot: 5 ||

& 5 #HAZ linux 5{E

REENET Helio FIEARHN linux REMIBATIEAIESLET TIE. [SECTRAERE linux
* demo IREOFF RS I ZIR,

FBERE
http://bbs.eeworld.com.cn/thread-463075-1-1.html
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/NITERA,, (@uzisen
2. 1k SoC k¥—=)LIE

2.1 Helio Cyclone V SoC FF&MrM B2 SiE DAC i &%E—

REBET  FERERESRTEIRRAHBIFENARRK. —LFEBEEER M | &
W HEINTER AR iRAEBEEELEET | A LASECFRIBIE R | REFEFTEAIEIE K
5. AEERNBSE DAC KA EREMF demo #RINEE , LAKEXT Helio SoC FF&RHRHHAY
FPGA SoC g7 ERIBS FRANTHRE DT,

LTC1668I 2 Linear X EIM—K=14EE 16bit, 50MSPS Y DAC 8814 , B HITELETMEO, B
RERREEN 1 .

LTC1668
5V
ot
N
Voo Lavcom | 18
" =
S S T
1 loural20 T Vi
Vier 15 | rerour | 25V | ATIENUATUR | | — + Vour
u.1uF—|_ aical | s Is‘_ — DITCRENTIAL
+ § T T |
= <R =
e
= SEGMENTED SWITCHES
LSB SWITCHES
16 | M Ifs/8 FOR DB15-DB12 |

L Py g

| 2 —| INFUT LATCHES |
comp2
U.pk I

Kipk Vs AGNU  LGND Gk outs]  ees Jobo

) LF J_n E3 7 14 r
——owF <% CLOCK —_—
v INPUT 16817

DATA INPUT

lout aflour B N-1 N 0.1%

2 LTC1668 AYFFEl

R REREFTERIEBRIRIZ RN | FRRE 1KHz , 87 EHRREREEELE] 20000
R. AEREXTMERN=MAIKT TS RE CF ER RSB E.

X LEIATTK , oAl T -
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=AEERE T EEFERIEAERS =4t | (FEEH A 1im0 ROM, 5N 65536 MBIEAZE |
BDEUE.

1% B8 SOMSPS KEIRE S, 1IKHz 20000 M=HN=AIKK , FES¥1FHRN , B 0.5ms A
it 10000 MEMA 1 B EHE FEA S, XIAZAY DAC A% \ATEREN 9 1/(0.5/10000/1000)Hz, Bp
20MHz,

B33 1 FhAY 65536 PHBEUEAT ROM, RFEEREFAY 20000 MBUE , HAT AT EIRRITHRER K.
HRIE_ LR ST, FPGA SCIL EATHEERVRIEAEELN 3 A7,

OM_WAVLIORM
1

3 =AE AL FPGA RIEHERESCI
Linear AR T LTC1668 fJ demo THESHRMINBEIAIE , THRSHR Y EIRELN 4

7.

2
1hy
(T
i
a

b Friowy, Sovpe 37, 3000 [

4 LTC1668 =i DAC B9 DEMO 1R/REEE]

FHEBEEE :
http://bbs.eeworld.com.cn/thread-463108-1-1.html
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PSR

(£ 2014 SoC GIFk T REIGIESIRG]

(#5i] Altera REHESE—FX SoC &4

(#57] 2014 SoC SEfkf¥Hid= Terasic Technologies

[#g@] Altera SoC Live Demo -- PCle on Linux from Embest

[#37) RA TR : SoC FPGA Z R&lkaE 4

I8, SoC 15)IiERE

[Altera SoC {A%6 2 jk] SoC #J{A&4 = HPSFPGA

ARM DS-5 SRS
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