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Xillybus Block Design Flow /& Verilog / VHDL design flow R4, & TARLEARS]
514 F logic #H5¢H) HDL ¥ 5 #HAT BRI - HEBEHMZLEHE FPGA H
BT AR LT RS FPGA FH % GERI AT 1/ 17] coprocessing/acceleration ThfE - H:
B BTEEN—ME AT U Xilinx B Vivado High Level Synthesis (HLS) A A%
i) logic 53217 Linux B Microsoft Windows it E ¥l 5k embedded “F & Z [A1 52 %4
-

Block Design Flow fi#& T Xillybus i#it FPGA FIFOs 5 Xillybus IP core &5 3F
EW . R, AP R HERF logic i AXI Stream #: 0 H#:%E# F| Xillybus IP
block - X KA T THE, EFZEFEXA, FlZ3 Xillybus HI3CIETE FPGA F14&
#| FIFOs i, iX45 Block Design Flow J&-%: 2%~ FIFO, T Block Design HY
GUI TR AL

Xillybus ¥ Block Design Flow N5 5 FFi#% & Zynq processor Fi5gal L H A 77 20%
# logic blocks [#] block design FIEAHIEE: 5N H 2K block designs, ME{1&
THFER), HETIEEFEHTIEE Xillybus # IP core 5 application logic 1751540
faf, HEATLASEAR -

Xillybus feiFiit A G DL 77 & E T 5 N R O 104 7= 1 TAE:
o M—ANTAEFBIIIE, %W H ST compilation £| FPGA bitstream

W . AT B S B XillybusiIIP core, 7EFPGARIHE fidihost 8] 37 7 — M B E
WA A #e

o fMt— IR High Level Synthesis (HLS) Wi H , I TiE= logic design #fl
C/C++, DUINATERTERIXEITE (206 %5) |

o YR Vivado Y block design T.E 3E % & B FF IP blocks & E] FPGA
design
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e 7y Linux F Windows #2/t drivers, 7& host 32t B a0 gRiER: O,

o 1Rft—" Web TH, ZTE BH3h0Ii#H data streams ZHA 1) B & X Xillybus IP
cores, XL data streams =& T HAET HECER -

i1 Block Design Flow #<#fi T Xilinx ] Vivado F] block design T. &, Kt {X R
TIZ T HMFEN FPGAs - KLU FF Xilinx ) series-7 FPGAs M H R A (L35
Ultrascale %)

RE Block Design Flow 5 T#H, {H'E HEEVIA Xillybus FI—&8 5> Thee, KL AR
PR LR E T Verilog B VHDL ) FPGA design FJAfE o (B2 XT3 e
FF, 40 IP core 5i%:F HLS 4 hardware acceleration/coprocessing, Xillybus Zh&E
= TR ] DL ZEE AT

XillyUSB 3 #F Block Design Flow -
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2.1 Getting started

J7 L, f#F Vivado v Block Design Flow % & 1l H 40T FiliF & BIM R Getting
Started ¥8F H TR

o KT Xillinux #H4861: Getting started with Xillinux for Zyng-7000

e XIF PCle #ll40£]: Getting started with the FPGA demo bundle for Xilinx
G LA, 155540 1# F blockdesign/ F H 3k [ xillydemo-vivado.tcl script -

HEM:

KIEFEANG Xillybus Wk F 42 “FPGA coprocessing for C/C++ programmers”
MBRE—EMHER - BARMT TR RA RIS EFE—SER . AT HAR
W, BWSENEATERS (T Block Design Flow) B y5# e (&M T Verilog

/ VHDL design) -

bitfile 14 A1 5 L& Getting Started ¥5 5 H AU /EAHIF]: bitfile 7T LLM “out of
the box” 4P &L SLRIAE AL, I HiXLL4ERg AR loopback Misr) TAE 77 =UAH[F -
fE27E1F R, seekable stream xillybus_mem_8 7£ Block Design Flow " ANEE/ER
n 4.3 #BI>FTIA -

Block Design Flow 5 Xillybus F] IP core %% H 2 7E Vivado H] block design _L.H /5
1T AR THEE, 7E Vivado HIZEMISE BLFE 1354 “Open Block Design” 17 block
design -

7EET PCle K designs b (BIASE Xillinux ), S RWTRA:
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stream_clk_gen

reset clk_outl
clk inl  locked

Clocking Wizard

xillybus_bundled_0 _|
from_host_write 324

- from_host_write. 8+§
,_host_read 32 R
= pto_host_read 8 Lo
=T i GPIO_LED[3:0] [ GPIO_LED[3:0]
G PCIE_TX_N[3:0] :
PCIE_PERST_B_LS [ IO FERSCE By PCIE TX p[[ g:g:iiiigg E?]]
PCIE_REFCLK_N > PCIE_REFCLK N e AT
PCIE_REFCLK_P[> PCIE_REFCLK_P
. | 9 = > to_host_read 32_open;
PCIE_RX_N[3:0]D> IE_RX_N[3:0]
S e R to_host_read 8 open
-_RX_P[3: = from_host_write 32_open
from_host_write 8_open

Xillybus IP Core

{5 A Xillinuxif, “Open Block Design™fT 7FZynq processorf]¥fH——block designiX
EBANRLZAES Xillybust KRS B - M, RZITHIRLH “blockdesign” fY
block (i) , E/RELT block diagram:

xillybus_bundled_0

m_axid- i [>m_axi
from_host_audio=- [ from_host_audio
from_host_smb - [ from_host_smb

from_host_write 32 4 e
s_axi> “il S _AXI from_host_write 8k Fem
to_host_audio [O» _host_audio GPIO_LED[3:0 [ GPIO_LED[3:0]
Lto_host_read 32 host_interrupt=—— > host_interrupt
LLto host_read 8 quiesc [ quiesce
reset  clk_outl tto_host smb to_host audio_open
bus_clk [>— clk_inl  locked p_clk from_host_audio_open
Clocking Wizard [ bus clk to_host_read 32 open
bus_rst_n[>— T bus rst n to_host_read 8 _open
to_host_smb > ‘ to_host_smb_open|
from_host_smb_open [ > from_host_smb_open
from_host_write 32_open|
from_host_write 8 open =

stream_clk_gen

Xillybus IP Core

[ >ap_clk

2.2 block design F B & TTE
Xillybus block design H JL ™K ZREBEE:

e Xillybus stream ¥ 0 (“from_host_*" 1 “to_host_**) : XL ZHRifE AXI Stream
Wi, HER/ANESEHR: TDATA. TVALID #l TREADY . block design
B O )4 FRER LD “from_host” 58 “to_host” FF3k, LAFRICHEE ORI [ .
block design H¥fi [ 4 FRAE R HF 532 device file B4R, 41 host FioR, 2
“xillybus” Fii % -
fF14n, 7E Linux host £4°8 /dev/xillybus_write_32 K device file & Win-
dows TTEAM, FAY \\ . \xillybus_write_32 A LAE4 N from_host write 32
F3 1 ) block design _EiJ517] -
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e Loopbacks: %], from_host_write_32 i%£#:%/ to_host_read_32, from_host_write_8
EHEE) to_host_read 8. X2 K5 A4 M xillybus_write_32 [ device file FIfT
HEIEIEELE xillybus read 32- write_8/read 8 Xt ULt - loopback &
Getting Started 855 ##iR 1 “Hello world” E/ER FIERA -

775 application logic ik, KR+ loopback ## 5 Vivado ) block
design GUI #%Fx, H K5 application logic #J4&i& i) AXI Stream ¥ [ #1712
.

o TEHLLIEW T, & xillybus_smb Fl xillybus_audio ] streams %325 LAY
BEREER, FRNEANTH T SRR EME D - X5 streams NIZH 20 (AI#
Hi93 N block design #f] processor design EIXEHFIHAES) -

e T Xillybus stream [ “*_open” ¥ [ : &1~ AXI Stream ¥ H#RH — X R Y
ui, HJF40 _open, 7E host LFTFFAH Xillybus device file By L (
1) o ZAE S A LLEFEE A T BB EH F] stream 1T application logic,
KL EIRFT T device file BHE#AL T EARE -

e Clocking Wizard (stream_clk_gen) block: “happlication logic4 i —~clock, &
HF 5k B Xillybus#z [ Hiclock - Xillybus IP core KIfTH AXI Stream ports #15
It block FI% H 7] «

BB XX P block T AIELE), BR T output clock B3I - #7HJE, block A
HIRRE ( stream_clk_gen ) , K255 design i) implementation #H5f
H LI seripts  (timing constraints ) EiT EZF5] B block AO%H -

BS R T H 3.2 F845 -
o SNERYG D, 5140 GPIO_LEDS[0:3]: £ # #| block design 2 L H 2 IR 454 Y

Ui H o X EERANE, HENMNNESATRESMEPTRBRERE. fln, &
Xillinux B+, ap_clk # A L2, {EHA]LIFE block design #LEHf# H -

EER, mem_8 stream % H% 1 - block diagram F1i%H Seekable streams. & 5%
XAHERELZER, HESH 4.3 55 -
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5 application logic £

3.1

2SN

5 application logic F5E A& 13 /5 Vivado i block design GUI SEAZ/: IP blocks
ANINE| block design FARIE TR ZHFITIEE: -

Vivado’s High Level Synthesis (HLS) AR JIP blocks 4R IE S *%6 =17 -
TEEEMNE, RIRTE Xillybus IR H 2% Ui FPGA H [ application logic i 1T
FIFOs 5 host i#15, 1H Block Design Flow - JE@nitt ({E1X3& FF Verilog / VHDL
design flow) - A AXI Stream 2 0 K Xillybus K IP Core HH glue logic L4515
FIFOs (EH clock domain crossing 7& bus_clk 1 ap_clk 2 [&]) . Kb, 5 VHDL/
Verilog design flow /<&, 7E{#H Block Design Flow i, application logic /N7 B3 &
f£f7] FIFOs R 5 Xillybus K IP core #11 -

X F FPGA il host Z [A]fUEHEZCH#e, K application logic 332! % F Y AXI Stream ¥
[ (AT RETEITIT loopbacks Z f5) - iX£&us 1 & TDATA « TVALID 71 TREADY,
JrE R TLAST 55 . Wik, & AXI Stream stream # £ & — 1> infinite data
stream (5 TLAST 5 A FMEHE B OMKR) - X5 Xillybus ] device files
K infinite stream 7 52— 201

Xillybus streams 7] i T-7& FPGA 1 host 2 [B] & #5088 6, anLL N AR5 RE 1 (28
6.3 T Tik:

¢ Xillybus host application programming guide for Linux

¢ Xillybus host application programming guide for Windows
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3.2 Clocking
3.21 —H&K

hfE AR I, 3% Bruser application logicFXillybus IP Corel Fit B 15 5 &8 20 7 FH B
~clockdl s, %155 Hblock design ifClocking Wizard block/™ 4= . X clock (“application
clock”) s&Clocking Wizardficlk_out1, 1 &Xillybus IP Core blockjap_clkiiA -

FHIX > B —1) clock JXEhEE 1™ user application block i #fR 7, KIL'E HIFTE NE
logic DL I OEVKER T € - B4, B Vivado HLS’ synthesizer 2 i A logic B — 1
clock input (744 ap_clk ) - H 1t clock input %32 Clocking Wizard % Hi 7T L
{#IE AXI Stream % 1 5 Xillybus IP Core 9 block FA7%E 2 IE % TAE .

HIFEE, FPGA TEENSMIEMEAR S EFEM clock FUAZ, @ HELE MHz o, HI
PRA clock period, JEHETE ns H - clockH#Z & clock periodfreciprocal, 141100
MHz#H 2 F10 nsfclock period -

3.2.2 % & application clock

application clock HI#I%E ] LIS & R $2 m 1 REEL/E L N bitfile TAERI— 109K &
PRE clock F= A E R LI E R (BRI LOH AR S T ERE) |, HEFREES
FPGA [ logic TC2 S HAT Xilink FIFIFHZETE -

N Sapplication clock B #il Z k15 K, T H H* Bicompilation2 LAAFF Atiming con-
straints W, 5 AFPGA bitstream 3R - sXHFRA “timing failure” . X FfE &
WR%E HUAT implementation 1 T8 AR GE LU OR 7] $£i2 17077 XFIH logic, T logic /&
i1 clock & X HISRFRIRENY) « Z<3CH i) timing constraints”s& X} R 4% F clocks i % () 5
IR TR application clock S (7E clock generator FIRRHITERIN) , (HEWH
1B EIKBH logic A TTHE -

ZLi% & application clock 5%, 15 7E block design 1 B # X i Clock Wizard (
stream_clk_gen ) ) block - 7£ Vivado ¥4 TH—MELE R [ - #4F “Output Clocks”
BT I FEL clk_out1 K “Output Clock Requested” #i% - “Actual” 5| H ALK &
7~ T clock synthesizer 7= A FIS % . B A BES E KPR H AR, EH output
clock s&i# 1R input clock 3 DL — MEEEUG Y, %H EEGE N —HE R LIHE

Hkadt tH ok A
4 clock X T application logic % H 5 Xillybus IP core K I, X FTiE KA )
T NER R TCE ] -

Clocking Wizard 1 A HAh S EUCAN N B 2L
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3.23 bus clkk 5

Xillybus IP CorefJ[A%Rlogic& FHbus_clkIX 5[, 7Eblock designt 2 & ik & h T
o ¥F Mbus_clkik A application clock - %15 58 & % H H M HE, K application
logic RFFE ap_clk FTFH A logic #15 Xillybus IP Core A#E -

INTT, BT AIMEZMIN, bus_clk FISZEAIEEEEE XA - Flan, 5 bus_clk
PA 100 MHz iz17, AT BUE G 32 i B dE# O BRI I8 7 582 400 MB/s, FHh
Xillybus FJNFE data pipe L bus_clk B ZIZTT - Q15 ap_clk LAFE & ISR IZ 1T
B7E ap_clk FUEAFERRMEALGE, AR EERATGES HT AXI Stream JifE (5
5 ( TREADY #1 TVALID ) T2 -

HTXANRE, EERE RN HARTRELER, N%E bus_clk FIFIR, FEjlE
EFRZE O ESKRAL (BHEE) BIRRENBILT -

bus_clkJ#1 % 7] LL#E“Clocking Options™ %1~ N4k %, 1EAprimary input clockf55
R, Wtk _int . thZ%045 %0 Clocking Wizard 78 E 5y A A SRR Kt a]
T T #FE Xillybus HHZPELH) bus_clk #lZE -
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JIEE 1 A B £ S IR

4.1 FHht&®E5 latency

ETHRIESHE (110 x86 RFNHI MMX @4~ AES HIINZEY JEF1 ARM ) NEON ¥
) RSN S ANTES (40 GPGPU 1 FPGA) FIINE 2 (8178 4E 5.8 2
B . HTFHEERA instruction sets f& processor HUTIRAEAI—34>, EATHRERTES
B T K AIVLZSRIBTa LS, Hb T AESs 5] B 2 a0 s i R 2% -

AT, SMEREEAINE (B FPGA II#E) FHAA—E S/ B 245 5 n] FH R E
KN latency [A]ZMEHE {4 % AU A N S ERAE LE (& 528 RS M AR B2 . bk, M
FpipeliningfIJE K, 4L 8] 43 7] §E Hoprocessor B K15 % | 1 B 7] fE E-clock (57
RHEAR -

R, SMEREELFIERI S ANE latency GRRIGASRAVER) MRALE (CHEIEN
K)o TR RS, EEAGRRERE HIERE R ER, TARERDI T
—MRIEZ RIS R — RIS R -

f#FH FPGA 471 2L IN# A ORI B A SCRIAYER 6.6 T AR AT 1 34Ul B
e Xillybus host application programming guide for Linux

¢ Xillybus host application programming guide for Windows

4.2 BIEWEAMRE

TR BN RS AR N R, BT EIEEER! streams (1 32 AL FEAY
streams (B HE ) - XZFK N 8 AL 16 (LT streams {#F] host FJ bus IR
i

JRR T U bus W IET Xillybus NEREE B2 1% H - L, &% 8 fu¥ 5 32 fi
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ooy AR BT RR AT A L SE R 8 T PO £ .

XL EAM streams TE45 B R RIS F R E (55, B NEIRREHENEIE TE
A .

28R ANiE BT B/XL/XXL Xillybus IP cores FiAS, B LIAHFE IR 57 streams -

4.3 ZMH AFAN Iz A
f# FH Block Design Flow Fsf 75 ZyE & JL N A1

e Block Design Flow AN3C#Fi# A #ilikis 0 (“address/data streams” - “seekable
streams”) F Streams. {15 Xillybus IP Core & iX ) streams, B
GUI F A ERNUE, E7E host W2 IEH Bor o 22l host £ ALK
stream B B 4= end-of-file 51 . write() BEUA A SIRE], E A —
% data sink -

R, A5 Block Design Flow —#2 it #0%E ] IP cores HilE % {#1 seek-
able streams, LUEFSRIRIEFITHHIE T FPGA logic -

o EHINE N “stream_clk_gen” (Clocking Wizard) A block, FRaEZLAS HE
HiHmmE, a0 3.2.2 Farpmk .
%F input clock AUFMZE AT, WTECEFHF T HALTE S, 5 E FE M design
RS 4 9 B8 # 79 BT Y Clocking Wizard IP block A B84 5 28 7o 3% &£ timing
constraints (7] B2 K H 2L timing constraints §1405] B T block AU FR) -
WEHHRIEASUE AT AES 52 FPGA design FIfT RHANATEE

o [T clocks IR T ZUVREZ - FiAlE N EAE bus_clk 1 ap_clk Z AR -

o TR Xillybus streams 2551, % stream FITIHA &2 “Data exchange with
coprocessor” i, Bkik IP core F1H & X IP cores H ) autoset LI & X FIE
o
W5 DMA buffers F7H BB HIEIESE], X2 S ETE host Li#F1TH) write() B%L
VAR SZEIR A, AT R 5 i (5 1% A BE s A B 1A A
N T EIF B A/, 1523 Xillybus host application programming guide
for Linux Bf Xillybus host application programming guide for WindowsHJ %5 2

ot

o
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K. F B 2 X Xillybus IP core

Web B2 v BL B RN B € X Xillybus IP cores, BEIETE Xillybus M35
_FidetE streams HEUE BN - IRJE Il SR ER T TAE R B 5E L IP core, JEETE
JL G -

B RGN 8 H E X IP core, 1HU51A] Xillybus M3 4 IP Core Factory - %id F2HH 2
Al ¥, WHELE, The guide to defining a custom Xillybus IP core &Mt R FHE S -

HEM:

Seekable streams (i “address/data” ¥ 11) 7& Block Design Flow &~ I,
1), R AXI Stream HEHEASCFRiIES - 75 core A IXEER) streams &M =
TER, H25E FPGA logic FIRMRHIRT:, JArTRESERARE, EAEA]
RS HHILAE host ¥, B2 HILAE block design 7 -

TESLEE X IP core &, AR T EHINE -
B 7€ 3 IP core 451 #) README S+ # )15 Verilog / VHDL design flow 1]
xK, NIBEE . MR, BOREXELR B 5%:
o JyHE X IP core HISLIFAIEE—HTH - X1 H % Habsolute path e X 1>
HE P corefid BE LA RFFEIE , At EUEBUSEEA 2 BRI AT o
R ) B RE 3L IP core SRR EAREI L H %+ -
e 7E Vivado "¥T7F block design -

o ¥ block design WML 77 pdf XLt S % AT block design [X 351
FA4b, SRIF%E#F “Save as pdf file...” -

e 7 Tools 325 T 3%+#% “Run Tcl Script..” (FEE3RHFE ) - SfiF EE X IP core
M ARERSE T, SRIEH A xillybus_block 7 H 3 - 1%#% insertcore.tcl «
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o script ¥ FHEHIAY IP core B HENE 1) Xillybus IP Core, HZiX EnERE SN
TR . BT HEEH, R AEELE block design EERH#3) «

o % application logic ] AXI Stream 2 1 % B3 53515 1 Xillybus IP core -
o 5iZ4T script Z Rl B pdf STHHITHEL, FHRIBFREHITHEIE
application logic M FE B REHIERE:, HiERBITRER .
e I1E Xillybus IP Core # block T 751 J7 FIFRELE 5 5% IP core B FRICAL -
TEER, script i iT & W& blocks « W O AEE O - FIL, WEFHPEN T IXEL
W, ERTRESEREERENTRS OF BERER) K.

Zt, TiH #implementationst 7] LAFILART—F£ T - Xillybus 7 driver Fi T host (Linux
H Windows 21l) HiEH T B E X IP core, FHNES HEEMFE IP core HIFLE -

FHitk, fEFERIR IP core Bit)E, TLFEAE host L ZFEARARYG -
ERS%, XER insertcore.tcl script HIHUTHTR:

o F B E XIP coreft] H &7 N VivadoIP CatalogH HJIP Core repositories?|
1 I 58 1 2 B ¥ flirepositories, X FEEL A LT #HH9 B & XIP Coredf i i
F|Catalog

o M block design F I Ex LRI Xillybus 1P (A0SRAFTE)
o B HE X IP core in% design, FARIETR ZE AR ERRA

o T EWAWNINEHEEEEXELARPTER D (WREE) | HREIE
HB b E IR HL 2 LUSGE 1E stream_clk_gen fY block FFRLZE -

o XFE Zynq L: ¥ Xillybus IP core ] bus Hili% & N HEHAE (M 0x50000000
TFHAE) 4 kKB BY)

o HETIHM synthesis 1217, LME N —1 implementation & BEET BT EK -
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Vivado HLS £

6.1 iR
AT R ¥ T B C function B compilation k5#4 IP block, L% G fa] 4 H 48 Al #|
Xillybus 1] Block Design flow H -
AR PR T AR BT H TR LU M3k T
http://xillybus.com/downloads/hls-axis-starter-1.0.zip
BEUCRE RSO 2 5 XillybusTil B 2 5 RERIH R, FEATTERD) -
FE 5 B X AN R SR B ) C JRTRE 22
o HUATHHY: SHEMITENERF—#, 7E1HHEE embedded & ( “host”) Fiz
11, FHEH FPGA FIE I LLHR(E -
FERBITE A, AT LAE host/ 7 H 5 FHEIZR B S0 -
e synthesis [IfXi%: E7EMH Vivado HLS #li%AK logic -
FERFITE A, B LIZE coprocess/example/sre/main.c .2
5% W) C/C++ HIEAE, host #2/F i H synthesized function- &, B
AT DI RE BT i RO BUR HAE — DM EUR S M o, JREER — 18 85 AP R H % By

%l synthesized function, X¥fif — A - EFHEI B, R R BIERE B R A
synthesized function 538l AP &% FIEHRELE -

6.2 HLS synthesis
KT C FRRGIISTE 6.4 T AT THEA -
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JAEh Vivado HLS, SRIEFTHF HLS TiH: fEXNTITHE % “Open Project”, Sl
HLS Ui H ffif L4828, REEFELTR N “coprocess” BT -

H IR B K4S %5 Solution >Solution Settings... >Synthesis 74 “Part Selec-
tion” FECHTIEAMN] FPGA -

iE 1T 1%F# Solution >Synthesis >Active Solution (i 5. TER N EIFER) 2 5hm
H K] compilation ( “synthesize”). console b4 HIIRE XF, 55l Mwarnings (X
FEIEFR) o AN HIEE R -

HLS #J console %50 K /5 JLATH BILA N H BARE 2 iR A B DI i) compilation:
Finished C synthesis.

HAE 3 synthesis BT, synthesis iz & 742 HILLE console 1R 177 -
H K Vivado HLS HIHEZ 55, EZHHM PR (UG902) -

6.3 5 FPGA Wi H&R

7£ Vivado HLS #, ¥ Solution >Export RTL F+i%# “IP Catalog” /£y Format
Selection - %fF “Evaluate Generated RTL’, %1% Verilog, F B AR EA IR
E’Mﬂﬂ — N EEHE . B OK.

FIRER LBl FFLIRMERL

Finished export RTL.

BAETE Vivado # (Bl AN7EVivado HLS H1) fT7F Xillydemo i EH (7E 2.1 &4 HiX
B) . SRJEFTIT Block Design- 1 Xillinux ( Zynq) B, $TFF% N “blockdesign” A
block -

A~ J7 A I HLS IP block: 75 B B block design Bl & X i FE 4, &
J5 1% “IP Settings..” - 7 “Repository Manager” £ & '~ , B Sx 8005 LA N
repository - FALE|FH LA 6.2 FR4r HkEEAAEIF “coprocess” H 3k LATTH HLS T
H - Vivado N LA FIMER,, FE7REHN T —1> repository - B “OK” FEH B X LA
A -

TLEHF 1P block 3% block design: F- XA 8 B i block design & 5 [X 35 1 /) 3
Ab o EFE “Add IP.” 3 MFIFE HEREE Xillybus_ wrapper IP (EERIEA# A “wrapper”
AIRESEAS)) -

R HEL— 148 xillybus_wrapper_0 T block- W to_host read 32
from_host_write_32 Z [A]fJFL.4% (RIMTFF loopback ) -
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SRIFHN N 77 2% Hexillybus_wrapper block:

e data_in 5 from_host_write 32
e data_out 5 to_host_read 32
e ap_rst_n 5 to_host_read_32_open

e ap_clk f1 ap_clk (H#3:& Clocking Wizard f] clk_out1 i)

BERRZAEXFER) (E7R HET Xillinux B block design )

xillybus_bundled 0
m_ : O m_axi
{> from_host_audio
[ from_host_smb
lo_hnslgsgw *H|dkS_AXI &
to_host_3udio ) host_audio [3:0]m———{> GPIO_LED[3:0]
xillybus_wrapper_0 )_host_read 32 host_interrupt——» host_interrupt
host_read 8 q
Hepdata in [ s s L 4
f | g 0_host_smb 0_host_audio_openf=
B : ‘ - = p_clk rom_host_audio_openj=
——glap_rst_n
I bus_clk o_| 1 32_op
Xillybus_wrapper (Pre-Production) ’__m.s;sgn 0_ho -
bus_rst_n[> =
from_host_smb_open
stream_clk_gen g ] 5 -op
S from host_write 32_openi—
Hese{ clk_out1 ' from_host_write 8 open (=
bus_clk 2> 3 Ik_inl  locked Xillybus IP Core
Clocking Wizard {ap_clk
{ > quiesce

ap_rst_nflto_host_read_32_open [d] 1% 2 f#logicrExillybus_wrapperfblock [ &b

REFEARE, BriExillybus_read 32 device file7Ehost LT (RFTH X f4Kfto_host_read_32_open’
KT, EEANERETFER) - BEFE host izt Z K5 1L block i@ 1F

ZHIATHF I device file, X AIHHIREIGEITIAERT logic AR —2L -

IURs AT LU Fimplementation$k B bitstream:  7EVivadof & LIRSS, 1%EFE“Design Runs’i%k
Wi+, fE“synth_1” b4 % “Reset Runs” - HIAE & synth_1-

IR I BT ZE MR ) “Generate Bitstream” -

6.4 1% synthesis L5

T BH HLS @aff 5 Xillybus PR TAE, ZoRGIER T =M IEZETTEM integer K
R, WA SE—HE B EE LKE mycale() H -

coprocess/example/src/main.c/a I
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#include <math.h>
#include <stdint.h>

extern float sinf (float);

int mycalc(int a, float =xx2) {
*x2 = sinf (*x2);
return a + 1;

}

BIEE—FE, HJLA #include statements . “math.h” £ &% T IEZ R ERE L FERT -
AE— I EPINEE, mycale(), BEf3iE T “synthesized function” A& - X & —
MR BB, TR floating point #1 integer FE AKIZH . High-Level
Synthesis Guide UG902 &1t TH XAl it FE TS ELZER

BN RAE mainc F1, HRZEEKE xillybus_wrapper(), B & synthesized function #1
Xillybus Z [AI R, BRI 67 B3R [R1F T G FAR 6L 59 -

FERBIFITEIL T, BiEid data stream (H “data_in” Z%{3%&7R) M host #:57 integer
1 floating point #4=CAUELTF - B # ] “data_out” 2R [H integer il—7# floating point
W (Zf) IE5%ME .
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void xillybus_wrapper (int xdata_in, int xdata_out) {
#pragma AP interface axis port=data_in
#pragma AP interface axis port=data_out

#pragma AP interface ap_ctrl_none port=return

uint32_t x1, tmp, yl;
float x2, vy2;

// Handle input data

x1 = *data_in++;

tmp = *xdata_in++;

x2 = *((float *) &tmp); // Convert uint32_t to float

// Run the calculations
yl = mycalc(xl, &x2);
y2 = x2; // This helps HLS in the conversion below

// Handle output data

tmp = x((uint32_t x) &y2); // Convert float to uint32_t
xdata_out++ = yl;

xdata_out++ = tmp;

xillybus_wrapper() FHF > pointers 7 A, P int XA & o XLERECSER AL T
K IP block FIH T~ AXI Stream ¥ [ LLVEL & 7E block design #: Ef1& N EH —1
#pragma iE4], BN HLS BN IRIZ#HM N “axis” BAIAHE T -

“#pragma AP” F “#pragma HLS” ;& 7] DL B #if——Hi & & 2T C Synthesizer LIRTH)
AR ((Auto Pilot ), TJE&ETE Xilinx FECH AT I

T “int” 3 HLS 10 32 57, A AXI Stream £ M EH 32 % FIEUEE
M.

IR LA IS DL pragmas PURTSAEAT—2H AXI Stream i A F08i H -
ap_ctrl_none ] pragma 7 B & 1ff compiler 2R (CINFELER]) return value 4= 3
.

TR “execution” —E84CHY: KRBV AR - B *data_in++ #R/ERF SR E—
KB host ) 32 i F - FEFTRRIEH, FE—FHERBE N unsigned integer, i
A x1o BB AFEHAN 32 4l float, FHAFRELE x2 H -

IR JG X mycalc() BB %Uﬂ)iﬁ Al “synthesized function” . X ER#UR [B]—N45 FAE
NERRRENE, 5 EdEE T 22 x2iR E -
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EERER x2 WEHEEHEFHZE y2 7 - WRHAEE compilation & 7E7E
processor L HUIT, XA[REB K Z—DTUREEIE . R, H{EH HLS i, X%
T ik compiler 2 FE 5 #: 0 float &L ZEHT - X BT HLS compiler H)— &
BAT R, HiX R pointer IRz —: RIffZE C G H & LT WAFFESIF
pointer, HLS compiler A& AERE PRI —4 - pointer B H H 2% F A 1HE 258
BAES I — R, B R T EZfEROEs—T -

&g, B R %1% host: B *data_out++ [AITENLLIE—1 32 fiF, M float
PEATIE 2 B -

BIER, *data_in++ 1 *data_out++ 12 B 7 H 1% H B IE# 5 pointers, F B E K
ENFEE . Mk, XEAFSRRKFEIE M AXI stream # O #2302 AXI stream
B0 (&% Xillybus streams #5h %] Xillybus streams) - F M, {#F “data_in”
1 “data_out” A5 & [ ME— 77 7% & *data_in++ 1 *data_out++ (High-Level Synthesis
Guide FEHLEAMTTREME, FRHL2EE X/DNREER) -

FEER, HT AR EIEAM logic, MAZH processor iz17, KX C fidH)
ME— B SR TE A E IR stream FUIF L R P AR TEA AR i H stream -« SRTT, %
HAEER & HEGRE (HLS & 48 H— RIIATHER) latencies BRI -

i, BMAEIEN D EIFREZE, Foyems rmABIErR@E . #—7m,
T RERE— D y1 (R TEERE— MR x1, B R r s A E
KRR — DR o X 5T BN BUET & . (BAERE s £
TR, Fh SRR -
A, ik data_in AXI stream AT AZEE, MIEFEREL runs” 2 EE, MIFH
EAE:

while (1) // This while-loop isn’t written anywhere!

xillybus_wrapper (data_in, data_out);
iHid *data_in++ & R R BT EUE ., R AT EEIE T logic BINER pipeline (R &
HLS Mk &, ZERETHH @ 70 0 B) - Fib, 5 processor B HUAT
AN[E, processor & FREL—Xfid, AFEEA], ZHBAREHIAE, REAKEBEE -
XTI, HLS R n] BEAR IF HE 7E data_in ZREX 70 1Mid, R JG 74 & HEUAEAT N & 7E
data_out AXI stream -

6.5 X synthesis [1] C/C++ X FIE

T B 1) 6145 BRI 5 500 E 11178 9000 5 10 0 R QU 2 AXI Stream 3
0, ARG -

HIRFT LI 7R 1] design A C AURSIE AT HAB B 2L

The guide to Xillybus Block Design Flow for non-HDL users (deprecated) 21


http://xillybus.com/

Xillybus Ltd. (FL2SEHIE AL 20) www.xillybus.com

W LS *data_in++ F1 *data_out++ fHFE FIFESEHE 1/O, 8% % High-Level Syn-
thesis Guide (UG902) T fEHA ml BEME - B 22 S RIS BOR B HR -

HEN:

AT EG AN HAE Vivado 51t “Generate Bitstream”. 5 J2 1) bitstream )
implementation T ANFH2% block, W1~k FIEES FE bitfile 1) implementation
BT, HET HLS block B3t RS o

FERGIIE R HEATERE, M 6.2 4 H A “HLS synthesis” B H - 4h, F 1 F
Vivado —E #| implementation, 7 Vivado # % # HLS block -

oA iE

e Vivado HLS: #£ HLS 2473 H i) compilation- HLS synthesizer & &7k
SETI S 22 BT iE L H LART Y compilations A BRI «

e Vivado HLS: 5 HiF| IP Catalog bundle -

e 7Vivado (A~#Vivado HLS) #, F+Zixillybus_wrapperftitk (SEPR I AR 18
ERIZLER) - $TITblock design view, [B]E T ITERAITE S, Uiblockd 2
F2F . iR ARLE|ILIE B, TELE Tcl Console 18 A “report_ip_status -name
status”. i KR “Upgrade Selected” #7451 - B J5 & H 3L — DI T+ H AL
DHHIAIEHE, DA R — 98 SR AR Bl 7 S PR IE A « 58 AN RHEAE A B s
“Skip”

e Vivado: 3&1iF design runs J& & AL 7E Vivado & M K ER, #%EFE “Design
Runs” #£31 K - synth_1 %) Status 51| FB/1% E7~ Synthesis Out-of-date -

e Vivado: BRIE design runs o3, HMZALITHRIE: FIEIP B3x: GHRS
block design B Z X i AL, RJ51EEE “IP Settings...” - £ “Repository Man-
ager’ I N, B REAY “Refresh Al %40 . A BEA 752 B o W] — WG HE )
“General” i~ ) “Clear Cache”- 7EItZ )5, IREIFZ xillybus_wrapper /7
block -

WRAE —T KB design runs T30, NITCFEHUTAE X Lo #R(E -
e Vivado: E'E synth_1 21T
e Vivado: A bitstream
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6.6 simple.c: host F2/F R
ERBIIE A, AW C UHHRIZRE] host #2/F: simple.c # practical.c - iXLEER T
7 H /) host /7T -
P& #FRE N Linux host 4R 5 4, {911 compilation

# gcc -03 -Wall simple.c -o simple
SR, EAMRAESIERN Windows (W R30) -

HEM:
simple.c NNAERSERR host GRIZRIRG], HFFAlEH T H LIRS
o HbF—AIEE - 1E write() M read() X EREUHF LIEEA S SEUERE TR -

o WIGE write() M read() BIEHIREMERE R IEFBRIE. NEHERN, XE
woams, EXERFATE.

5 6.7 LR T EIF RIS ER -

simple.c {4 L1 #include statements Ff3k:

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

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <stdint.h>

TR main() A E B, DU — 2 B AR R

int main(int argc, char *argv[]) {
int fdr, fdw;

struct {
uint32_t vl;
float v2;

} tologic, fromlogic;

struct 28 & RFAE N H L
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FEFE ST M1 device files, HATHZEUTF named pipes, FT5 logicififs: /devixillybus_read_3:
1 /dev/xillybus_write_32. [E4E—TF Xillybus SMAPEHIEE , X302 H Xillybus
#J driver A= ALHY

B4 6.3 &R Arfe K, ap_rst n %] block design B #1# to_host_read_32_open,
BRI 3T FF /dev/xillybus_read 32 £ 1# logic 1B H B N7 « 33Xk & J T 4 FEEHE % i 2 il
FT XA S B SR A

fdr = open("/dev/xillybus_read_32", O_RDONLY) ;

fdw = open("/dev/xillybus_write_32", O_WRONLY) ;

if ((fdr < 0) || (fdw < 0)) {
perror ("Failed to open Xillybus device file(s)");
exit (1) ;
}
BNk, BISEFRUIT - “tologic” GEHHER T L/ MELMEHIE! logic, AREEHENNFS
A xillybus_write_32. S5 b, XS5 A8 MFHT, sHEMERMYL, £ 32 fiiF -
% —JEtologic.vi H %123, 2 — 1 ZFtologic.v2H fifloat . FILIZE T tologic 45
¥ LLUCHL logic MEIRAVHIE: 25— *data_in++ F84—1 integer, 58— float.

tologic.vl = 123;
tologic.v2 = 0.78539816; // ~ pi/4

// Not checking return values of write() and read(). This must

// be done in a real-life program to ensure reliability.

write (fdw, (void x) &tologic, sizeof (tologic));

read (fdr, (void x) &fromlogic, sizeof (fromlogic));

printf ("FPGA said: %d + 1 = %d and also "
"sin(%f) = %f\n",
tologic.vl, fromlogic.vl,

tologic.v2, fromlogic.v2);

[48— K 6.4 ¥45, AEECH M data_in stream FRELH A 32 i F - B — N FEF
“x1”, B AFEER mp”, RIF “tmp” SLEIEEH N float. X5 “tologic” Z5HH KO
32 {7 TLE IEAL -

BEJE N FPGA i[E%EE - FIFER)RIIE R T “fromlogic” -

simple.c PA—>F[R]# S 4545 K -
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close (fdr);
close (fdw) ;

return 0;

}

B 4% 5] /dev/xillybus_write_32 HIETE & 5 B K AT *data_in++ BRIEMEEAHIT
Bt =R EER . IRLEMEIE R, synthesized function AT REMRATIET - W
RARZ, NTHIIHITATRES 1 -

TEAFIH, “tologic” 1 “fromlogic” E#F T HHFIMIEEMAS =, ([EALIJET I - EER
Je R AT EE 5 B 25K ALY *data_in++ F1 *data_out++ #RIERUFD -
XANFE T BT B Z AR

# ./simple
FPGA said: 123 + 1 = 124 and also sin(0.785398) = 0.707107

5, X Windows i #93RA, b TRTBERR 2Lt AT LU bl o %

o B2 FFFE M “/devixillybus_read 32" HEH “\.\xillybus_read_32” (Windows
ISR 4 R \\xillybus_read_32, 1H escaping L) - B I
ZHEECH “W.\xillybus_write_32”

o % unistd.h ] #include &A1 io.h

e i _open()- _read()- _write() 1 _close() B #t %I open() - read() - write()
close() HJpRECE

6.7 practical.c: —{~LH hostizfF

simple.c 7 LURITE 7 2UBEA T RUEACH:, (BAESERR ARG R 2t T — LB ek
UTERFENEE:

o SELFIAE—NEWECE, MAREMB N EIEEF T . FFE, N logic #
W B —2HEHE - XD T /0 overhead LUK latencies AORENN, 31X & BB FITE
PEIE AR o 33 I T 4 R AR S 1 RE R ) S B T ¥

o U AW ANHE, —MNHTEAN, — DT EBEEE - HXHNMES ML
AT LABA 1 A0 B T 5k 2 B R A BT (5 1 E o XS PR AT LLE T threads (75
F=7E Windows 1) B0 f#F select() eREVE R SEH -
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o read()Miwrite(\EEECF A ERf, RIEVOREE - it HASASINAY while JEER AT &E
ALRARBRAT, (B E A0 T IERANR ROX L8 ek BOf FH IR 72 5E R (N2 BT 719 13
BELEA) BN, X AETRE BB - EINTR R S RIERH 21T
AbFE . DUEXS POSIX signals it IEFfSL, XA RER RSN R AR IEAEB AT A

.

AR R A 47— practical.c- — - headers:

#include <stdio.h>

#include <unistd.h>

#include <stdlib.h>
#include <errno.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <stdint.h>

FERIRIEER, N EE SCN, BHREIRRITTREE

#define N 1000

struct packet {
uint32_t vl;
float v2;

}i

—/H DL main() BREUE U — 235 &

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

int fdr, fdw, rc, donebytes;

char x*buf;

pid_t pid;

struct packet xtologic, =*fromlogic;
int i;

float a, da;

B AT —BEFT T A ST
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fdr open ("/dev/xillybus_read_32", O_RDONLY) ;
fdw = open("/dev/xillybus_write_32", O_WRONLY) ;

if ((fdr < 0) || (fdw < 0)) {
perror ("Failed to open Xillybus device file(s)");
exit (1) ;

}
SEFRAAT I fork() FFa6 70 9 DR -

pid = fork();

if (pid < 0) {
perror ("Failed to fork()");
exit (1) ;

}

R FRRER BRI ES A FPGA - B4 %] read file descriptor, Kttt
BAMERE - REHTIPIRESEE device file AREFITIIRE, BRI MEBREH TE

i1/ file descriptor (BLRH) | X AR EABERITH -

if (pid) |
close (fdr);

tologic = malloc (sizeof (struct packet) = N);
if (!tologic) {
fprintf (stderr, "Failed to allocate memory\n");
exit (1) ;
}
TR, ABIRETEMEE - X T 2 nEEEIEE L — 1550 LLEfT
HEFE -
// Fill array of structures with just some numbers
da = 6.283185 / ((float) N);

for (i=0, a=0.0; i<N; i++, a+=da) {

tologic[i].vl = 1i;
tologic[i].v2 = a;

}

buf = (char x) tologic;

b

HHEE, “buf” X H char i pointer ¥ buffer, f5[AI45F%H - X FEHRE LT,

R & AR ) while TEERRF buffer ML (T 208 G AR SR -
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ET#, while TERAHTEALIE - CAIERERRNLEME S, EEEMHREEE R
EEH NI TIE - BUHESEPR A AR A -

donebytes = 0;

while (donebytes < sizeof (struct packet) = N) {
rc = write (fdw, buf + donebytes,
sizeof (struct packet) x N - donebytes);

if ((rc < 0) && (errno == EINTR))
continue;

if (rc <= 0) {
perror ("write () failed");
exit (1) ;

}

donebytes += rc;

}
TEHRFIF, NEE—DR GFER—mER) - £, A LW B
WA -
PEREMIR A, 32 kBytes HUHLA/INEH 245 H BT IS5 R -
HTAELREIFREET — D, R HAREE . R X828 5 —FE K
PRERFT 8 £R logic ZET EEUIRA R Z i A2 EE - 4 block design 41 6.3
A FToRE . XEEREE XA, KN ap_rst_n ¥% to_host_read 32 open, Tfi
from_host_write_32_open HRAIS%H iz -

RAEL, XRE T — MBI F], BIRSZEIX ] file descriptor, BRIET ZHIHEIR
o S0 BB EEINE T, AT DIk R — R EL -

sleep(l); // Let the output drain

close (fdw) ;

return 0;

ETRBANTE TR, DRLIRT=0T 6.
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} else {

close (fdw) ;

fromlogic = malloc (sizeof (struct packet) x N);

if (!fromlogic) {
fprintf (stderr, "Failed to allocate memory\n");
exit (1);

buf = (char %) fromlogic;
F—IK, X2 M device file SEEEIE KR 772

donebytes = 0;

while (donebytes < sizeof (struct packet) * N) {
rc = read(fdr, buf + donebytes,
sizeof (struct packet) x N - donebytes);

if ((rc < 0) && (errno == EINTR))

continue;

if (rc < 0) {
perror ("read () failed");
exit (1) ;

if (rc == 0) {
fprintf (stderr, "Reached read EOF!? Should never happen.\n");
exit (0);

donebytes += rc;

}
IRIGTTEN R
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for (i=0; 1i<N; i++)

printf ("%d:

$f\n", fromlogic[i].vl, fromlogic[i].v2);

sleep(l); // Let the output drain

close (fdr);

return 0;

}

F—IK, HHFEEXM] file descriptor Z BIRIR—F08, F—ik, EXMFEEEN NEE
W kI file descriptor BiSE & EHE logic, HAEXMIEN FEELER, RANNE

A CIRE, 2T

X

N

N

WETETAR, BRAERERHEEEE, NI —FAREAR AT OB RIREL, JTEHREEAL
Hith#iH streams B, #1140 TR .

6.8 Designi+EE i

6.8.1 %1 AXI streams

AT E BoR T B JT M stream FIEEARIEN - IR, B [0 RER IS
RN streams LAZE IP block b i AF/E Hi H 2 U 2B /), [FIFT pragmas X2

ZHF A AXI streams -

Flan, =i streams A —1:

void xillybus_wrapper (int xdl, int xd2, int %d3, int =xdata_out)

#pragma
#pragma
#pragma
#pragma
#pragma

AP
AP
AP
AP
AP

interface
interface
interface
interface

interface

axis port=dl
axis port=d2
axis port=d3
axis port=data_out

ap_ctrl_none port=return

*data_out++ = thefunc (xdl++, *d2++, *d3++);

—

H#
iAo

HOME) streams AIFHTAMZR, HAEHE

{

HELE HE X IP core, ¥ streams i#NANE] Xillybus IP core [FIFEF B, U1 5 FB43Fhr
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o FEENI) streams FAAKIEMITER « HlU0, WARFHERFLEIED RETEE,
MPREE AT B &£ S — % F ) stream, FEER A3 A —4> - X AVEFER
TEHA B 2 i A A R EL Rk -

o KIZBERNTHHSNNESE, FIIIARBERMGERTH FEZANEL T -
o MTEL R AIEE 204 2] host HEATHIE -

M Z A streams I, SFUFILEAN]: WREFAHA stream BADEHE, 50E W%
i stream PIMER device file RFTF (8 overflow HHE£E) | logic MIHUTIRAERT
eIk o REH stream AT, X—SCHEE: S0 HRGHTIERERIE
i, IRZEZICH T stream - R BiX A stream IEHRIR A HIEFE, X&
SEHUTINRELIZ L, EHEEEILERARZ G -

VE—FRIPEAEEM T 1A logic B & LA UR @ # 2 AW - fln, EHER
= NAREIN TEBMMERTE= MR TENEROEEERER: gL
B NEBITHBEER . A THERGER S, ZEEFER WL ERIHERN
BEZUZYHTRBIEE - EXFEN T, TLLER—1 stream K24 §if BHR L 145
FPGA, 1385t BAMH A streams 5 2 B IR D EUE I 1T K 1% -

XALFIRTE T /0 BaEH MK E A LERANFER - JLHZ processor 7 “shuffling
data” F#H IX 4%, AIRESIE NS AN « MOF EMEBIEAR, NEFEHASSEE
BEA processor ZE44 &R & — I m LA ESS, T processor & TN H A5
RFREFAERBIESS, X5 NS 6 63T DL 2B AN -

Ht, BN EIRFIH R A ERE, HiEN logic RAEIEH NEHBEMEK, H
processor FAVEISNAEGE S /N, HAEBEEFECHEEMBERNIES - KB
AL design HIAFMNHE .

6.8.2 application clockHJ3fi %

HLS™ 4 AYlogicFHblock designfapplication clock3X %/, stream_clk_genfiblock™ 4 -
FHTiX 1 clock 72 logic FIRTEE, ERHUTES clock FIFIEAIEL - BRIE AXI stream
Uiy [ R (R S R S, 75 1) B8 = 7Y application clock #1238 & bk & A H 7 ik & 1 A
Ho BN -

9N, application clock FUAIZEA] LUA S| Z w2 H RS, XBEGRT FPGA K logic #
TRLAE AR FH EATRBUT TR IS - LT 2 design JiF2H FIMH X B AR

1. Vivado HLS ¥ 7 design & clock FITHIMIZ , #87E application clock
MIFTFER  (f# /] Solution >Solution Settings ) - HLS XU LS E1E iR
R, AFETELERARER N FE R logic MHATSMEE T -
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2. ¥ Vivado HLS £ & compilation B, &4 E/RATEEIAEIH clock 571 [ 1
it (#£ HLS i) GUI 1 Synthesis 125K ) “Performance Estimates” #4537
“Timing” ) -

3. A {E Vivado I block design H1i% & application clock FI#IZE , 41 3.2 FR 5

(FEAIE 3.2.2 #4r) BTk . HIRATIESEER clock FIFIEE, W% 2 Wi ATt AR

B, BEFEM . HER, XELE Vivado FEER, TIAZTE Vivado HLS H15%
A o

4. %4 Vivado K% design K] implementation 52/ FPGA K] bitstream K, &
SHEANA P2 TR logic LA E S clock MHRAIFTE R . X EIETHEHE
3 Ui % &Y clock HIFIE «

FrLASE i e — 1 B, W Vivado BERSIH 2 5 55 3 WiH £ application
clock #ZAH [ timing constraints -

HLS #1 stream_clk_gen HAJELIA clock period /& 10 ns ( 100 MHz ) . 8% S IT (- FF
R, BRIE:

e Vivado FCIA(# £ timing constraints, 7EIXFMENL N MIEEERLIE K clock -

o W AN EAEERIZINL, TN S E SR E A clock - 3 2 A% clock
IR LU design A8 F1 HLS pragmas #1758 i LUR IS OIS SR AR LT 72 .

6.8.3 EE logic

Y C/C++ RISHEHRNZFRL logic B, BELfr LM EZTT, MARFF T E B CHHUTR
RIPIRAS - A T logic #1j7 processor HUTIEFHITT R, TR MFEF BT L FFURHAT
AT D] o X BT EE logic I -

FERZEIENT, BEMEFITHZEY host FIARRFFFIHHUTE, FPGA FIIREFNE K
T3k FF8E o HTFE host LIz TR FEAE T R EATZ B #R 2 FT I device files, 3
BRSO AE R R AR, BT L — 82 1 device files KR E &
logic &R B IR -

Xillybus IP Core H %1~ stream #H —1> *_open ¥ 1, ZHHHN ) device file T
T, s Ea NEEFE (1) o BT HLS block B — MK HFH 508 ML A
ap_rst_n (BKIANBULT) . ¥ *_open fi i HEERE ap_rst_n B A& LT
ML HICHRHIN, *_open 5 HIKEF (°0") - iXFf logic PRIFEE AR -
AIREFEHAL A * open Wi, LUREF logic HEIFTE device files #8¥T 77, EiEZF|
AR — T HF « X 2B INE $Y logic gate blocks RSEHLAYT, XLk logic gate

The guide to Xillybus Block Design Flow for non-HDL users (deprecated) 32


http://xillybus.com/

Xillybus Ltd. (FL2SEHIE AL 20) www.xillybus.com

blocks 7£ Vivado fJ IP catalog A F - @il A= s B AL E 5 AL FEBURT host BT HI
HEH -

TEwWRF T, HEAZEFR host FEFLESRITIT device files ZHIAN 225 HLS
block ZZ## %, DIIREALFE SZRNIEF RS - AEEEL, RFEFES HLS
block FFATAEA AR 22 #: 2 BiFTFFTE 5 HLS block #H %[ device files, SRIEH#EA]
SR A LOETIE R -
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