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| IP Core Factory(

4 012 2|A[0|142 O] 710|=5 SHA| Ot AFEE 4 RUR| 2 PA| demo bundleS 22
e

5104 XillybusOi| 2= 2| = AS HABILICL device filese| £42

Cf 2 Ofstistal A0
StE AFEA= O] 710|=0AM Z 7t2| BiE YEE 2= & ASLIH

0F2| demo bundledf] 2I312| B2 AB2t0| 22 Tt B & YRS 0j2| 2l8 AS A
AL
e Getting started with the FPGA demo bundle for Xilinx
e Getting started with the FPGA demo bundle for Intel FPGA
e Getting started with Xillinux for Zyng-7000
e Getting started with Xillybus on a Linux host
The guide to defining a custom Xillybus IP core 3


http://xillybus.com/
http://xillybus.com/custom-ip-factory
http://xillybus.com/downloads/doc/ko/xillybus_getting_started_xilinx_ko.pdf
http://xillybus.com/downloads/doc/ko/xillybus_getting_started_altera_ko.pdf
http://xillybus.com/downloads/doc/ko/xillybus_getting_started_zynq_ko.pdf
http://xillybus.com/downloads/doc/ko/xillybus_getting_started_linux_ko.pdf

Xillybus Ltd. (CIHZ ot30f B www.xillybus.com

e Getting started with Xillybus on a Windows host

U= IP core?| Ho40| 2ot Z2R0|= demo bundleZ A|Z5H= A
q 0
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2 IP core?} application logicel E&t=|= I} M| T2HE S M5t
st3] EHLCt.
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IP coreQ| 2t
driver= driver

o 0] Cist 2= 2= FPGAL] IP core Z14|0f| A & LICt. host2|
7t
M OIR ZiE HY

Z7|etE 1] o] FEE ZMELICE. T2tM IP coreS WA U hostd|
& 2RIt glgUCt

YOHHQl M= 2lan % oF5t7| 2|5l LA E streams| £5 2| A35H= ZYLICE 3
2 4.4 M2 Xillybus IP coreZt O] € &Y E|=2| 20|31 streamsE 2T5HA &Y
St= A0 QHEEIZ*ORI* g

1.2 ZEYIP cores S¥I= S

IP Core FactoryOlAl YZ=3 IP coreE Ct22Ect & O] IP coreE ESH5IE 2 demo
bundieS 280 LT 0170l 2 717 ek 2 BREUTE, HHe 1P

Core?| zip T 2| YLl README.TXTZ A E|U&LICE 0213 2|22 o2 2|3
Of2Hof| LIE =[O0 USLICH

O] README It0j= Ct32t 22 780 dE = X0 AL

—

-

e 52t2| A1l Core IDYL|C}. O] 12 &= IP corel| 117 AHZIIL|CE 7tA HAS
L2t il Core IDE AHZ3HOF SHL|C}.

e IP core?| devices files7} L} EIL|C}. Zt device fileOf| CHEH 7|= M8 FEE HA|
ELICE IP corel| AA| £/40f cHst F&tot = QLT

—

custom IP coreS demo bundlel| £8512{ T CIS CHAIE T2 AIA| 2.

1. demo bundle0f| = F TILZ IP Core?Q| zipd U= THL QI xillybus.v 2! xilly-
bus_core.v(S=+= xillybus_xI_core.v / xillybus_xx|_core.v)Z H&L|C}.

2. IP core AA|E L A|GIAA|L. O] I} “core/’2t= 0|22 2 demo bundle?]
subdirectoryd| & LICL WA T2 xillybus_core.nge, xillybus_core.edf,
xillybus_core.gxp = xillybus_core.vgm@} Z2+2 4 L|Ct.

3. Y3t= 28 D202 0] YEH IP core?t E85H2 P xillydemo.v(E = xilly-
demo.vhd)E HRISHIA|2. Z|2S E2{H IP coreQ| zip It 9| L0l “instanti-
ation templates”2t= C|HE 2| & HT{EMA| 2. template.v(E=+= template.vhd )2t
= O}Uofl= w20 SH= instantiation template?} Z8HE| 0 Q&L CF.
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A2 AL A9| IP cores 42
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IP Core Factory= A2 2} A9l IP coreE HS5E H2|5t7 Lt demo bundlel| core T+
B8 AHH2=Z ALESIY| 2/t wizard2t FAFSH 2 O S2(2|0]4 &L Ct.

=
CHE 20| 24 & 2|5 “Autoset internals” &M S S 51E MEfZ2 S 2|510] IP Core
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FactoryOi| | Z5t0{ 2} stream| £4S MA5H= 210
Y57 25l 0| SME = A2 0 &8 40|04, O
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£3] IP core?} Ol ¢ HO|8 £ 58 SS5HA RS 2417
O] LIt} O] B2 IP core?| A 55 Edste YES 2Ydt= L= F 710
=2
=

LIS & =2ste A0| F&LIL,

e Getting started with Xillybus on a Linux host2| Al 5

¢ Getting started with Xillybus on a Windows host2| AlM 5

E Ch2 Yol A = 233
A H&3eis GlOJE TH0| 7|9t YRIFHES e
olgLct.

tS2 0l =75 A8 I 22 2t B 7t2| 271 Ar Lt
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e IP core?} netlist2 4| 2%|7| 20| IP core?} 2| =& FPGA A&

€4 0{OF HLCH.
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Z&LC} stream?| Of 742
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e XillyUSB IP cores®| AL C|O|E| £ =7t | 22 A|ctE| 2 2 “Expected
bandwidth” £ 2 streamO| 2|CHZ LYot HESZ H | A& 5H0F §hLCh.
Che LICE 2+ Alg

A
€3(PClo 9 AX1)2] 32 0 £42 M5 2O IU2 &
2830} BHLIct. o]

= 25t0] o U2 21E foq1 5|2k dA #2E
S

—

2ot 2 EF AgtE 2|4aA0t A2 Bt CHE streams?| 45 A5HE 22
g+ ﬂaucr
O] Mol LIHZ| 220f| A= device files| &4 2 UL0]| CHal AEELICE

2.2 device fileQ| 0|

2.3 G|O|E{ L4H|

2} stream hostOf| A A=l device filel| 0|22 2 AIRE|= 0|22 2 2| HE LTt

0|22 &4 xillybus_* A2 AFREHLICHO]: xillybus_mystream). XillyUSB2| 2L 0|2
& xillyusb NN_"9t ZELITE Of7|M NN QI AgiLCt geixoR stiol XilyUSB
|7} hostof| HZE F< & 72| 00] /&LIC.

Linux A|ABIO|M stream /dev/xillybus_mystream@} 22 8t I = H2IL|CL Win-
dowsOl| M= U35t streamO] \\.\xillybus_mystream=Z LIEFLIL|CY.

device file2 BICH BIS5EO 2 £ J19| streamsE LIEIH 4~ Q& L|C} O|= device fileQ| Of
£ 37ote F 712 streams R LICE O & 712] streams= O HYo 2= B2
GAHLE H7|-AT|E 2ol @ & JELICL 0] 7|s2 YetHe2 255 YXR|5H7| 2l I
SljOF SFA| 2 device fileO| Lt pipe 0l &f5t= AZEQ0{0f MEE ©f FERLICE

CllO& HH|= FPGA2| FIFOsO| A 7t- 2Lt FIFOsO|| &= ] E9| H|E £~QIL|Ct. §
2= MEIS 32 16 L= 8H|EQIL|C}. XillyUSBE Ot OfL|2} 7§ B/XL/XXL(AAM 40]
M 29)<| Xillybus IP coresOflM= G 52 HI0|& WHB[7t {E& LT}

streamO| A DC{EE M 50| LR35t IP core| 7HZTH0| PCle& A £= AXIZ IP
coreQ! Z< G|O|E] HH|E 32B|E2 HH3H0f LTt 16B|E L 85| E G|O|E] 4H|2| &
2 MY S A5} BHEsto 2 J|2 24(0]: PCle bus 24)2| H|Z 8291 At

— O
1 0|R&= TH0{7} bus clock?] £ =2 Xillybus2| LIS G|O|E| Z2E S5 47| 2
YLICE ZMHO 2 8H|E /=S MESh= O 328|E /=0t Y AR SR0| H22
2 2NHOR 44 “2qZLIC}.
Ol= HIoly B=7t o =&l H|O|E 242 24| A|7| tZ0f F0{- A[ZH]] 7|2 H&S 2l
3l Z5ts CH2 streams0f| = ¥&FS O] 2/LICh.

IP core 2 XillyUSBC| 2|Al 7§ AT LY 0|6 22 27} CI202 0[2{3H A|5H0] 9
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0| = S+t |0l HH|F Yx|ot= MENS AHESHO host application0i|A{ 1/O
A +Ust= A0l EEU L oE S0 H|0|5 HH|7t 32H|EQ F< G|O|&f ZO|7}
49| Hij4=Ql read() & write() &t+= S =8fLICH
G[O|&] LH|Z &= MEistH J5HA| ¢ E%Z.*OI 2let 4~ USLICE 02 S04, hostOf| A
FPGAZ9| 23 £0| 32H|EQl A< hostO||A 3HIO|EQ| 4|0|E{E A ™ driver?} FPGAZ

OtF &= EL7| Moj| | HAf 5o IE% 2715t th2|5HA | L Ch.
24 Use

“Use” 42 IP coreE MAtsHe =717t 2} stream0f| 2| =5t S8 T2 40f 7+ 28t
ot £4& F0{st= o =30| gH ot

SOl 5= P22 stream| F2{0] 71 gt U= “Use’S 2 ste A0l &
|

I'

—

40

e Frame grabbing / video playback: streamO| B|C| 2 Ci|0|E{ OfZ2|#|0| M &0 &
0| MBS 2

= = —°

o Data acquisition / playback: streamS X|&£2 2 2 H|0|E{& M 5tHLE ALE S}
DAC/ADC = CHE 2|0 HE35lH= 2% 0| 42 HESIM L.

rir

rir

e Data exchange with coprocessor: streamO| hardware acceleration0f| At-& %
A2, M5 G2 2202 CPU CHAl FPGAZ AF25I0] 2HHS Lalist= 2R
O FMS MeEdgtL|Ct. O] MEH2 streamOi| &= Gi|O|E £=7 TR5HA| O G| O] &

SEO|7tE 2t 82 o Ue B0 AL

~

e Bridge to external hardware: O| &2 FPGA| stream?| =22 2 2|8 5tEY
OlE Aol off HBetLICt. o] E S0, stream?| Cl|O|E{0]| T2 T4 24-2] EHE(O]

7t ZatEl Aot

o Data for in-silicon logic verification: logic2| 425t 7|52 HE35t7| Il stream
AHE310] logic2 O Z2|3|0| M H|0|E{ 2 Z &5t Lt logicOf| A| OfZ2|3|0] M H|o]
E_IE 2|__| |_|_ 7:]0 Ol M2 A‘|E_||'|3‘='|'|_||:|'.

H =

e Command and status: streamO| FPGAO|| @22 HL{HL} FPGAQ| ALEHO|| CHEH
HEE AASIEE O|CE A 0] SMS MENSIM|S.

H =2

e Short message transport: 0| M2 stream0f| &2 A2 MIAHEI} Tt QU
O, HAIRE EUe =4 Y ©f Hereit
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e Address / data interface: stream@} &/ Iseek()S At
MEHSEL|C} O] 8ME MEHSIH FPGA 2| QIE{TH 0| A0 2

—c= |__|
C}.

4 UEE St2E 0|22
Z2 outputO| FI7HEIL
0] SM2 M 7t2| HEHZ AIBEID, 2t HER= 5, 16 T 327H0] CHE 40 FAM
= AlSELCh

seekable streams0j| CH3H A= Xillybus FPGA designer’s guideOj|Al & Z}M| 5]
AL

o General purpose: 2|9| O 2= F{5t2| O S 2|H|0|H0 U2 = FF 0l &4
HEHSHOF LT

njo

“Autoset internals’2 A5 T = 2o &M 2 ojL HS Medgi =20 u}a}
streamol E71AJ013] BI 7|401%] BESILICH stream® E7140151 CFS 841 2 oi

£ MEistH Command and status, Short message transport, Address / data interface
EE Bridge to external hardware?} E/L|C}. stream CI2 2E SM0|| Clis H| S 7|AlQ
LT

2.5 I7| K= H|E7| stream
O] £42 “use” B HEHO]| T2} “Autoset internals” 40| HEHE Iff 2522 HYE
LICY.

HEE22| Z2, H[&7| streams= AL2Q1 40| S50 Agst, 57|A streamse
2, 40f ClO|E L AEf & S0 AL

S7|4| streams2| 22 ZE I/O(FPGA2| C|0|Ef 5 L) read() £ write()0f| CHEH

EF_/'\_ iO| §_ijl_|. Hf§|- AI.O'O“Dl- HI‘AHoH_IE_I» O|7-|2 O-III OIOI HI-AH I-h]l(}” I:Ho|- QI-Z
5t {012 A Z5HA| T CPUZ} CHE RIS 435t S0 K0 e 2|AAS ARSI
e AR SUICH TS 5 24| Z 5tLIQ| MM 204 0] ZAofl T 2HMBH MY o
L 710 E&UC

¢ Xillybus host application programming guide for Linux

¢ Xillybus host application programming guide for Windows

S7|4 streams2 2{5H3 AZEQ|0] T2 12HY0| Of 2 2H2{0|2/ (HAE I
HHQ YFS O|ALICL HIS7|A streamsS AHE 31D 2 AVt SF 712t S0t user
spaceOi M Al#E|= T2 MA0|A CPUS AHSICIRLE 21420l loje) 522

4 L,

Of FH|E Kofotd L=t &

rlo

oLy 20| ULC

—
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e downstreams2| A2 ( host FPGA ): Gl|O|E{7} FPGAO| =&3t7| Z0f write() 2
0| Brate| o= MBS LIIF?

e upstreams?| A2( FPGA host): host2| read() 20| 2 35t7| 40| Xillybus IP
core?} FPGAZQ| user application logicOl| A H|O|E] 7t 27| 2 A|ZIGHE MRS

2

3l 220l CSt CfE0] OFLIR9! FL S|4 streamO| LLFHLICEH 1% 2| 28 £o]
Bl S20i 3t A0 7 LHT 2242 0] 2] THs O[3H9} B BIS 7|4l Z40] Ypto
2 M| MerQjLc

2.6 Hm AIZt

Xillypus= FPGAR} host ALO|0]| GI|O|E{S| H&2{0] streamQ| EHAE X[ & |Et DMA

buffersQ| ZZ= FPGAZS| user application logic2} host2| O =2| 7|0 A

Pt 53| =2 Hl0Ef £20i|M H0JE 582 284l A&dE RAISH= 7%%

A|0f5t= C O 2t 0] U LT

data acquisition 2! data playbacke} 22 28 T2 12 FPGAO|AM G|0|E{ Q] RA[&HA

QI SEO0| WLt OHR| ¥o® H0|E{7t &AE UL 0| &2 |RAISH | fIH user

space application2 FPGAS| =2 2 0I5 DMA buffersZt (22 2L

= A2 YA &+ U2 U2 S| At read() L= write()0f| Ciet &~ SES %oHOF

%*LIEF.

2Lt 0]t &4 T £0| S&35| AF O|F0A =& st= o 2417t AFLICE Linux

2 Windows2t 22 LBt 29 A= 0|24 22 Q2|o| A|Zt S 2t user-space applica-

tionOi| A{ CP £ HIErSt 4 QI&L|CH FPGAE= A Q10| driverQ| buffersE A& ALt
|°'—| Ct. [Tt2tA DMA buffersi= CPUL| Y A[ A2 B0 = = 75t1 A[£ 22l H|0|E

4 QU BHE SES| 2of BiLIch

047|01|A1 =02|S ?la &I g A/_ 2 stream0| 2= DMA buffers7} H|0] QU= EHOH|A

2= DMA buffers?t 7t5 2t A€ 2 H|0|E{ 7} buffersE C}S HIE2 2= Iff streamO| &

B&|e bl 22l AU E, streamO] 2| AYLEH2|21 1 AlZE SO Bl X

O_I-AL_'E_',)_

[Ec =]

A

=

o
[

0

“Autoset internals”7t 243+l (H ) Xillybus stream2 A& f “Buffering”2t= A=
O B A7t @ S8 20| LIEHELICE Of7|M 2Sts BITHE A|ZH0] AEHEL|CY.

H&ME QR|&0F 5t= B| S 7| Al stream?| AR MEHSE A|ZH2 CPUY} user space
applicationOf| A HAHE 4 U= Ofl4d 2[C A|ZHS BHFsHOF BfLICE.

“Maximum”S MENGIH buffersE StEst= 2 12|=0| CF= streamsO| Ci5H k72 12

SIBIA Jh53t Bt %2 RAMS BESIES Al S BILC

LS
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SHe BT AIZHt2} 04 CHYE WoF FO2® N2 ZL C1S B4 J|oz
drivere| DMA buffers0i| Ciali RAM, M| &2 & &ste{ 0 A|=&HL|C}.

JeLt AA buffer A7|= &4 29| HEAS( 2V ) LICH E5t Hots HIY AlZtE &
Z51710] S=¢t 022§ €Yot= 40| 27t = USU T

2t M IP coreQ] README LU0 A &S El buffer 37| & 23|61 2HY5H7|0f 2 et
St2| &0lst= 0| 2L ELICt buffer 37|18 522 MY (=, “Autoset internals” 11
7|)ot™ streams 70| RAMO| ¢ & 2R L5 o 4~ /e, O|= 2|5t O =27 0|4
of &f ZBHEHLICE

2.7 DMA buffers?e| 37|

2l O =2/ 70| 40f| M “Autoset internals™E 2/d2}tst0| =7t DMA buffers| Of7H g4~
£ X522 445t S Sh= A0 LK 2.6 MM 2xR). LB ALI2| 0= A}
S H0| 0fZ2|20|40] HE5I| 42 4 U2D, 0] ZS DMA bufferse| 7|9t ¥
£ +50=2 M3 4 UsL

H|=7|Al streams?| AL bufferse| Oj7HH 4= TS & M2 “Continuous 1/0 at high
rate” MMH0| M HdYot= HYst S-S 0[L(C

— o

¢ Xillybus host application programming guide for Linux

¢ Xillybus host application programming guide for Windows

DMA buffers@| 37| read() ¥ write()2| 2| =& &4 52 A7|0f YA 2¥S L7t
SI&LICL O] &= 710|E0|AM M EHZHZ=0| DMA bufferse| 37|+ read() & write()0f| Cist
S T2 HA0| glon FFFYLCH £3] read()0fl Uit &4 =52 S=2 8 C0[E7t
FPGA2] IP core0|| =2t5t3 ZA| BHaHEIL|CHDMA buffer2] 27| 4=20] 2t7|g{0]). O]
= FPGAZ} 22422 29| Zl DMA buffergE A|&2g & =5 ot= FPGA2} host 7+2]
HAHLZ H2YUCL O] HHUS2 read()0f tist &4 225 SA| 2t=5t= Bl =50
2 o AFZEUCEH

OREZEA| 2 hostOi| M| FPGAZ2| H|O|E = BA|H 2 HE0| FPGAO| SA| =255
28d 4+ Agtith

DMA buffers@| 37|t 2| =5t H|0|E n&t IHS HZEst= A2 LerHQl ALL(Ch
XillypusE At25tH 1™ TR 7t ¢o D 2 “Autoset internals””t DMA buffers?| A 7|&

Myt o MBsls MeelLich

|
[ e = |
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AMOI U242 Cf Z25LICL DMA bufferse| & 27+2 CPU7} OfZ2|A|
LO|= 40| 88 HEH2zE RA5H7| RYLICLH SHE 2F

== ..

O
213 HE oM get T2 2 710|=0f AtM[5| HHE O] U= CHE 24

= Wizl?|

7t B LTt

J2{L} DMA buffers@| 23| 27| 7t Z|Ltz| A 2™ Ci22F G|0|E{E A& 4 = 7|5
o| Z2}0l buffering delay2| 2| 0| QI&L|CH AN O R 520| buffersE = &&=
7t CHE Z£0| H|R= SO W=2™ Aot A|7_FO| 2Lt 5 C|O|E{7} C}2 2 Toj| &2t

& 2 QI&LICE 0]Z2 “Monitoring the amount of buffered data”2t= A4404| A Xillybus
FPGA designer’s guide0f| 2= 7|=2 Ho{e 4 Q&L

XillyUSB IP cores®| &< 2} streamOf| T3l 5tLt2] buffer?t 20 0= driverOf|Af 22|
Ste T FIFOR 2IERILICH. T2 IP cores( PCle U AXI )& 21 streamoi| Chf 012
DMA buffersE R 2[5t22 37|2} |47t 25 ZO|ElL|Ct. [2tA DMA buffers®| &
37|= 2t DMA buffere] 37|0j| £2+E &5+ A QIL|Ct.

2t PCle / AXIZE 7|82 £ st= IP coresOf| Cl{sl| “Autoset internals”’t 7HA = &
<0f= DMA buffers@| 7i4=2} 2t2t0] 27| A|YaHof §HLICh. ChS AtEE 12{alof &
L|C}.

o 2t DMA buffer?| 37|= hostO|| Al FPGAZ}Z| streamsOi| A RS2 o|0|7 A&
L|C}. O|2{5t buffers7t 75 2 H|0|E{ 7t FPGAR & El L CH(flush7t AT EQ|
OOl M BAH 22 247} streamO| 102 2| S /& HENQ B A 2l). ).
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