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BBEOEHUE

OtnagoyHas nnata LDM-HELPER-XC72015-1CLG485 npencrasnder cobown
master-moaynb K MynbTUNNaTPOPMEHHON CUCTEME MPOEKTUPOBaAHUA CeMencTBa
HELPER. OHa co3gaHa Ha 6ase [MJIMC SoC XC7Z015 co BCTPOEHHbIM annapaTHbIM
aapom Dual-core ARM Cortex-A9 doupmebl Xilinx B kopriyce CLG485.

O6wmn B1A 0TNagoYHoON nNnaTbl NpMBeaeH Ha pUcyHke 1.
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1 OCHOBHbIe TEXHUYECKME XapaKTePUCTUKN MoAayNA

MapameTp 3HaveHune
Tun: OtnagoyHas nnaTa
Apxutektypa MINC: SoC
Cewmenctao MJINC: XILINX Zyng-7000
Mapkuposka MNINC: XC7Z2015
rabaputHble pasmepsbl (OxWxB): 130x110x25 mm
MakeTHoe none (war 2.54 mm): Het
Kopnyc NMNJINC: CLG485
Konnuectso nuHui /O PS 10, GTP, SelectlO
HR: 128, 4, 150
TakToBbIN reHepaTop: 33,33 My,
Pexum nporpaMmmpoBaHuns: JTAG
HanpsixkeHne nutaHus nnarbl: +5B
Kon-Bo anemeHToB LEs: 74K Artix-7 FPGA
Mpoueccop: Dual-core ARM Cortex-A9
MamsaTeb: 8Gb x32 DDR3L SDRAM

2x UART, 2x CAN 2.0B, 2x 12C, 2x SPI, 4x 32b

Mepudpepus: GPIO
Ethernet: 10\100\1000M (RTL8211E)
LED nHaukaTopbl BLIXOO0B: 8
KHonku BXOAHbBIX NUHWUIA: 5
Bec: 1051

BmecTte ¢ master-mogynem MoXHO ucnonb3oBaTth slave-moaynu:

e Ananorosbin mogyns — AL, LAT, LindpoBble noTeHUMOMETPHI;

e PapunoyactoTHbi mogyns - WiFi, ZigBee, Bluetooth;

e HauraumoHHbin moayne - GPS, NMOHACC;

e MynbTumeguna mogyns — Ayanokogek, apavsep HDMI;

e  OyHKUMOHanNbHbIM Moaynb — LlncpoBon TepmoMeTp, OaTyMK OaBrieHus,
FRAM, MRAM, EEPROM, FLASH, IO akcnaHgep, RTC, pgaTtuuk TOKa,
LuMdpoBON KOMNac, rMPOCKOn;

e Cunosou Mogynb  —  MOLYHbIE HW3KOBOJbTHbIE, ManoMOLLHbIEe
BbICOKOBOJIbTHbIE C ONTOPA3BA3KOWN KIOYM;

e [lnarta 5-tn oceoro Yy moayns (SPIl-untepdenc);

e [1nata cbopa gaHHbIX ¢ 5-Tn aHkogepoB (SPI-nHTepdeinc).

Cnmcok mogynemn NOCTOsIHHO MOMNOSTHAETCS.

B03MOXXHO M3roToBnEHNE crneumanmampoBaHHbIX Moayrnen no T3 3akasuuka.

2 MapkupoBKa u onuuu
OTtnagoyHas nnarta nocTaBnsieTcs B ABYX MogndmKaunax.
Mapknposka: LDM-HELPER-XC7Z015-1CLG485-FULL (6e3 microUSB pasbema X13)

Mapknposka: LDM-HELPER-XC7Z2015-1CLG485-FULL-F (c microUSB pasbemom X13)

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
OnwcaHve npoaykTa 4




T 1endon.

Toaodnioy

SW3LSAS Wa1

AT T

|

ST 0

L |

info@ldm-systems.ru

CIET o0

WD

$3d13H N1

TSRO S0

3 OnucaHue n pabora

3.1 MpuHUMNUanbLHas aneKkTpuyeckasl cxema

Snpo seisely o — T uctionvs 8
eI o] | woota | | t—| o H
Gemmon | e | 1 —| BEEEEBEEEE
JE— e slale (e lela e
TR0 alom SRk IS8
O e T SEEEE
T 2Ion £ x
z ..
T aTon
o] som o
[0 low v o
[0 | lslow =
10081450 L 'OVLr-0 [ 0| ISlo gezaact > _ _ TGS 157 oSO 1asF
o ow E34¢ 7 LGOS R _ o s R
o] tcow Aer - o 1 =D O )
Zon 1 [ - rszanoi] SEen 1
o 2 3 o e e o
R AN ) ) T aon =l 0 550 T Esn
s ) Lvion
Brepe TR dIom . 2 a5 N 0 s,
— e — ] e Gy
=
o6 (BZAEICT] £ * - [CTNCIET @ [Crav|riiavion (CEE]
5 [BRNEER ¢lGanere 2 kil il [EEneTeT BT
o] e K3 1950 = 32, — SoXd HLS
STEEE 50| & TeE 2] o T
[
Eear= T30 - QEGTE] 3
o 0P - o « 3
- SLAREE EETgTe] 4 Ee
T 120050 o) o e ) rowss | g [Tsiomse {3
wor | o SOOLNOVSTEES B I ) TR arom N 1755 15 o) “omsd FONSd frTaav 135
o | 5 - = I = ETICICTN ARSI [ howsd o
oN v v [ (YT dIon S0k dLOW| e Rl 2 [GEEECTCIN ] o fomsd Sl ) TIHaav 15
< - z o —
Fo s aon s T aron o 31N oy (OZCITCN e | somss s [ Towsa
w | N v - - T aron 00 950 | ol SO oo a0
2 D om 3 XLidIoN {owx1 di ToR¥LaLom wav] sé w8 _m. o aiom Y TG 1950 Tv| consd comse 7 16 1950
o o EEE) il I C— (R oo e B 8 LS [GEoETen Gerrs TS| comsd Rl A=
C) AT s | & b : W oosa | 058 | guodse
o - o850 el B 0 o = .
-—
Eear= CL=)
[ SHARS 50 FOZE000MS LY o\
ToWsa
Wnow ouop- ovsi0ziox
T
v
e
T T = T 6ot NOR
w0z ry n
g T o1 T El
3| arele| | GRS
> 3 H @0 o1
3 nssoris H A TaE
o H arRke
o ano H 3
oz on
@
L0 (ERXCEN o
z o
g EES)
= - Vona
o VI S
T 5, EIEE] T
0 B! Vivo B rvaeoud
oI5 wn, EIREN @]
7 an PIER gERE)
o an WaaT SAL VI
w108 EIEIN ey
EX a1/ 1O ovir
w1 DaaT oL ovir
o o1 ROE
Bl EOEa
ReEa
[
amoons ey
™
PI8OG UOPNND ZHINST PO0S0L0ONS. H
]
< L] T b
E2) 2 3
72 g &
i
g 8! 3
5] % g
- ST e K
e TS 3
VL0 TS 8
-
o0 - e e
o GEZAE] ]
poE LN
aand ¢e o8
n | oon @ N
GG LS
NG T
= e L nﬂ
i [Tou RIS Tioe L]
7 5 | e CE s EEED
g g | oa T e k]
ﬂ g iy B T EEEC]
5] z g | oo ToIoXLHLS,
b o B T
) EEIGE] e
i3 S o oA, s L —
a ] saxs o o
g BEELIE] NCL
z 2o woav B —oa,
S oo [EEIIE] El —
] TIOXH . &
£l < 1 oo S o By
[ o il woa o R ova EaT
@ oo oA,
oISV
¥ o e oL v
3
[ECTICTRN =
. TR f S —
iz e TV
Lot T o
ooou0i0L w0 —L g T
) R R —
ojen o E ECEET]
oo wo - e a slss
o & [3]8]3
Lo EaoE ofale
— I
- g B E]

POTOLSIZLOX HIATIHIGT

www.ldm-systems.ru +7(495)500-89-20

DS-HELPER-XC72015-1CLG485-1.3 Dec., 2019

OnwcaHve npoaykTa



TV 1endon Geeodnuoy

manuduen oonxRG
1S0dmukIod 0U20U SUHGOHEIDK .,

071194 SBYOTO1-SH0ZLOX U TIH-WAT 10w

anvo_Lamio_Lanio_Lamio

Le, Lz -gcmon =
l_m,ol_l_a s_ul_ﬂsol_ln.. Alm (ASE'H) 0400 L11¥330. 59 s
2 2
= = = = 2 = = - a1
A 5 s Jucospiosoa od 5
nvo_lano_lamo_| 8 _Limvo_Limo_| & son o 5
N 2 PN g wan i 2
seio] wwin] ewo] suo] B zwo] ewo] wio[+3 2o ams =N g 2o couoazst
[peosnior@od ve 201+ s asionae
l P e o L}
AO'L- 92O ATk SIOA
INsiccSIIN o oo et o
= 2 2 2 = = o= Tves o I PISwawon i
M M s8dsi00g0c
saio] oeio] o] o] B o] seio] seio]+ Sl 23] o] <9
< 2 s oT PIS P 6% <
= \can e w0 Lon
7 el TS Bl e & sedsio0s0e
T g TG (o v 5
wmlzzze Aol L L3 e
= = = = = = = 45030101854 [uNcORD10180d M
- . - [ == nesl A enlts
janvo_lsmo_Limo_| & jsnvo_Limo_| & m,:. fanvo_amvo_fanvo_lsmo_lumvo_fsmo_lumvo_famo_Limo_{ E, 5 e L ©agmoR Y B men PN PN %6 o <A:|_U <l _ 5859101-510220X -
5 s 52 ==3o ) z2an 3 -
zio| auo| suo[ euo B ouo| o] reo]+2 sl " esio~ [mio ™ [mo ™ ko [zt Jio [ero eko oo 38 T18 AZhs TR [t 2] ove NS et
= = < B ol i e avo o]
w2 m o
~ : > . I el
s Wz Ao — Aot ) H o oo avo
= ano avo
[ivo_Jinvo_Linvo_Lmo Lo Janvo_Linvo_Jimo_Jimvo Jinvo o L3 o wo+3 B :
=3 i ono avo
o o oo [ i [iio o o o a0 | &0 |58 o oo ano f
coE wa o 1 = e
veu [wemm i ovo ano kot
60 INSIEEOIITN o QaNo .|._
- ¥AQ 000N+ wz I izl
o - -, Fol e ave (2]
iV 500 . T. T mol & g o ovo ano o
oo Timvo_Lvo_Jimvo Jinvo Timvo_Jinvo_Lvo_Limvo fimo | 5 N 7 oV aH ====2 &
=—=Fg =={g Bz} wo| wo[+2 3 7| oo ano
EIY] o Teio rio R0 ko o oo Fro R oo | of [ =} 2 I aio 221
O i 3 g N g gy =l o] T
TV 5ea 2 2 [} T i £3 N = ano ane 1
x oy T T C
HLeo —rmaey ) I g i oo avo
o e - Wi 2 ay INSIETDITNG M o @
- 9V 10soone @ anod Toro o] 3 1 oo avo i
Tﬁﬂs& (AT u..; nvo_fanio_Lunvo_fanvo_lanvo_funvo_lano_lunvo_lamo_| F =435, - (sTe 20 ATSH) e 2an0d L P ano f—rt
oo 28 TR u 2 in
e e e e e o I e A A 8 - o ]
v T+ — o ] A avo ano [
&5 P (T g T = 2w tent ano ano
oo o = o) s s [ ol ovo ano 2t
2o —rmee R Il S B i ] i ono o firo
el oo Lo o Jmvo_Lnvo_Jimvo_Limvo_Jimvo Jinvo Lo | 2, N s ol ool swl+2 g o I ] =t oo avo for—
o s == ‘==he —=3 - s
o IVEa Toio o oo [oeio Jito [0 [orio ko oo Jeso | 3% 428 N N e BT w =l s == ==3 | avo ano
{zor ] g 3 ] T o | <{oH 1D g 2 o] ovo ano ot
VG iy Mbe T e g3 o1 )
e P TSGRz
o o [0 bomer B ineTER t— oo ano
o e e EH
s ST rovTesoons e {[D] JNaH. E 7| v ano
e v oL TovaS TR [ v Sl
= st (01705 WaH! [org| ON° aNo oy
oo Lo Jnvo Limvo_Lnvo_Limvo L g Lovo_Tinvo_Lowo Lo L 8, T8, 1 & T e oo | 3 o 2
= = R e ==tg—fo——8g = &g =5 EERNL Fogf ovo | & | avo 52
Tio [0 [0 [l [0 [0 | B3 [£35 %o @ o Jwo | 8% | 8% [+a0  |+a° v — o] ovo avo ot
) [ o5 O o T
: ol ovo avo frt
1 1 RN wid] e
Trecer 5 I ey ane ]
ososozissaL o Wan 5id =
S5z vHOISDIN == — 0 teg] ovo ano e
-
P e T 0 ol e ]
510 Jo7 TR < Clamin|  fovoa [ z EE o4 v avo [
¥100 o 1700 990 D [T vt [RET ad| OV° N |
cioa |7 e [t ] S s s 2] o Ll
N N a0 [ e D e B R H“U, N v T o ovo ano [t
b = 100 b5 o wea < oo | 8] * LR 3 TG o [om] o o ]
=] a bl o605 I 3 = ovo ano [
T 7 il 5 650560 0 [GEa om0 | v | 0 v ]
il I il wa [ @OTEIT saroroLsioziox o ] vy o ]
o o o o 3 50500 o [=]
T e T 00 oo saa B iy Esos0 [T to
9| = hoodl 23 560 500 iz ]
199! ossa 21 ossn s
5] oo o] ool G605 | = o
] P [ &3] O = 50500 ET & — <]
5] coen 5] o ~E EERTEN PR o e ® | —
3| peen = 2] 200 500 Y 55V 800 oy W oo T © e
| 255 £ s e gy oy S E ol
10] o [ —3 (000 500 Y 83M 500 LELD 859 [2+d 8507800 e
T ooy o] = Ml I e A 100 forg Two%0 C
18 ol 18] o ol = (1ve %00 Y 0 ¥0a .2 81580 sy ¥aa
o] oo i uill) (O ) Pl R A
3 [poy Y oo "o (TN A ) e ki, "ﬁ
6d 6d Nl (€1v 5§00 Y 16200 a0 25 Eeted w00 D ©uSOa 500
o4l son ) ssn av w00 eds00
WS W3 = (AN A ) 9560560 S5 W0 for T
ssh ssn i iza zws00
| | = T E00 Y @oasaa_ ien| 2] 2500 500 redzir0! D e
ssn ssn o w00 24500 il DG Y/ Lo
C oy ] oy al (AN A ] o RS0 S o0 B
] — o sz00 1500
[ ooy [ ooy = LECATIoN (I [ el 3 7500 500 W eSO a0 fo T oo
L3 e Tl o ™ [T oV 500 Y 00 500 2A] Vo 117950 500 O R SEv01101
= 55 ~ B [T AR s 09500 f7g ToU500 500 o w sedoriol
3| S° 5] Ss* o zoa 0ésoa ®I0EAS Y W01 ORAL
73 ] = [OEATEN A N 9560500 SN ey sswol
EE] 2] ssn o 1200 ™a G
w8 8 2] TV 500 \Y TiZI00 560 2] 3 [ Tona 500 TS0 Y TR 5896701
L= s L= s w wa | £ | TEORAT
[ ] = TV =) 2 TG 560 oo TooRT sevnol
Bhen EXD o - aoa [ § | wa — TEoRAT
W x OV =] = NG 5ea EOee g
I YA o 8100 8 ona U(BIOBAL
EE ) EET Oy = TV = g Towa 560 TIOTE N T T
o o ] TV 800 diod R Towe 500 Coor X0
oo a0 ov wva o\ oA oA
2 o V50 il Ve 500 o L
o00n o00n = B IETEN e v
5 & 3 Tove 500 EIEED e
oo a0 s00n B Lo
& GvS50"560 IV 500 e e
oo a0 so v O
oy %] oo 7550 50 v 500 T Y o SR
| #s0an g T15500 500 b W 500 Tonoae Ny Tmae
oo soon a0 soan iy Tooe ]
oy ) 9550 500 5| ooon =) 9560500 o V560 Taroee Y VEToRA ]
100 o= FEOE 100 i
BJ 166550 > 1957560 TIV'S60 [
oo prol - 3 ] oo o) o fcoen o Y FEORAL o]
el T TG 500 Wl TIG"500 sy [recoren E o ey R
| W0 P %00 o
o | & = G 500 wl o | 8 =] TONG 50 \ 6750 50 2 s o @vuaaY [recoreen Tmoee Y FEIoRAT TOORNT
& & 9560 5 & @ IS A G TvwaaY [recoren Torer \ Woav
o (SO ao " EGETY
| 8 |=E G5 500 | 8 [ S5V 500 Y 6750 500 7| 0 ~ Gvsaa [rccoimen o\ Teoan T
o | B E 655 500 WMo | 2|20 E §5v5 500 Y 600 800 | o GvEaay [rccormen T —
b B L — 1) 5] | 8 e g e oo " oo [iccon o
oo o el 11 850 ¥0a 2] o o ol & 850 %00 Y (€)od ¥oa 020)| b [ |Ac’e Ol Jesn o]
ol 2 oo ) ol B Bl = ERT g B ¥ TvsaaY [comn T
ol z w | 2| E PTR0(TRTRO w100 | e il TV e e
<Gaoo 28 Gaoo 28 X Bi5-500 Y 000 5aa ZZol—220 i oW 500 aNS
o Zo W -
3

LG W UvoL | UTouN e

info@ldm-systems.ru

[ uvon | uokven e | e weed |

www.ldm-systems.ru +7(495)500-89-20

DS-HELPER-XC72015-1CLG485-1.3 Dec., 2019

OnwcaHve npoaykTa

—|_ _ S8YOTOLGI0ZL0X-HBATBHING




3.2 MuTtaHMe n HacTpomrka nepemMblyekK

Mutanune otnagoyHon nnata LDM-HELPER-XC72015-1CLG485 ocywecTtsngaetcs ot

NOCTOSIHHOrO CTabunMaMpoBaHHOIO MCTOYHMKA C HanpsbkeHnem +5 B, 0,5+3 A (BbiBOAbI
Vin 22,23 wnn BbiBog +5Vusb 64 X2, pasbem X15 uwnu ot USB nopta X12,

nogkntoveHHoro kabenem k nopty USB nepcoHanbHOro koMmnetoTepa).

BHumanue! Ecnu ans nutanuns nnatbl ucnons3yetca USB-nopt MK, ybegutecs, 4To

MUHUManbHbIN TOK He ByaeTt Huke 1A. PekomeHayeTcs ucnonssosatb nopt USB 3.0.

B Ttabnuue 1 npuBedeHbl peXuMbl BKIOYEHUS D)KaMnepoB, nepekntoyaTtenen u mx

dyHKumn (ver.1.07).

Tabnuua 1
Pexnmbl BKNIOYEHUS Sxamnepos U UX yHKLMU
[>xamnep [NonoxeHne @DyHKUMoOHan
SA1 Haxarta C6poc no nuHun RESET
He HaxaTa Pabouunn pexum
SA2 SELECT KHonka pxonctuka “Beibop”
SA3 UP KHonka pxonctuka “Beepx”
SA4 DOWN KHonka pxoncTtuka “BHu3s”
SA5 LEFT KHonka mxoncTtuka “Bneso”
SA6 RIGHT KHonka pkonctuka “BnpaBo”
SA7* Haxara OTkntoveHne nutadusa ot MINC
He HaxaTa Mutanne MINC nogkntoyeHo
X1 1-2 VCCBAT = +1,8B
2-3 VCCBAT = +VBAT
X2 - MexnnaTHble pasbeMbl MOAYNSA
X3 - Pasbem nHtepdenca JTAG
X4 - Pasbem nuHum xADC
X5 - MGTP_Tx/Rx(0)
X6 - MGTP_Tx/Rx(2)
X7 - MGTP_Tx/Rx(1)
X8 - MGTP_Tx/Rx(3)
X9 - MGTP_CLK(0..1)
X10 1-2 MIOI[5] = 0 (JTAG) 3arpyska yepes JTAG (X3)
2-3 MIQO[5] = 1 (QSPI Boot) 3arpyska n3 QSPI namsatu
X11 - Pasbem nHTepdenca RS-485
X12 - Pasbem nHtepdenca USB-UART (UART1)
X13 OnumoHanbHbIM pasbem microUSB nHtepderica USB
X14 - Paszvem ETHERNET 10/100/1000
X15 - Pasbem nutaHus +5B
X16 - Pasbem nonb3oeartenbckux 1/O ¢ ypoeHem 1,8B/3,3B/User
X17 1-2 +VCC B35 = +1,8B
2-3 +VCC B35 HanpshkeHue ¢ BbiBoga X18.2
X18 1-2 Bbibop HanpspkeHusa ana X17 = +3,3B
2-3 Bbibop HanpspkeHusa ana X17 = HanpsixeHuto ¢ KT4
X19 1-2 +VCC501_ADJ = +3,3B
2-3 +VCC501_ADJ = +2,5B
X20 - Pasbem nonbaoBatenbckux 1/0O ¢ ypoHem 3,3B
X21 - Pasbem HDMI kaHana

* - He ponyckaeTcsi nepuoamyeckoe HaxaTue ¢ MHTepBarioM MeHee 1 cek.
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3.3 O6bwasn nocnegoBaTeNnbHOCTb pa3paboTkn KoHcUurypaumm npoueccopa

Zynq Ha npumepe npocTtenwero npoekra (UART)

KoHgurypupoBaHue nnatopmbl Zyng MOXHO pa3fenuTb Ha ABe OCHOBHbIE YacTu:
1) KoHdwurypupoBaHue annapatHon YyacTtun nnatgopmsl Zyng;
2) HanucaHue nporpamMm ONA  CKOHAUIypuMpoBaHHOW  annapaTHOWM  4acTu

nnatopmsl Zynq.

PaccmoTtpum 6onee nogpobHO Kaxabi U3 3TanoB..

3.3.1 KoHndurypupoBaHme annapaTtHon Yyactu nnartcgpopmbl Zyng

[aHHbin aTan BbinonHsaeTcsa cpeactBamu paspabotku ISE wvnu Vivado IDE. [Ons
Bbl6paHHOro Hamu kpuctanna XC7Z015-1CLG485 focTynHO KOHUrypupoBaHne TOSMbKO

cpeacteamu Vivado IDE. TectoBbin npoekT co3aasarncs B Vivado 2018.3.

KoHurypnpoBaHme annapaTtHOW 4YacTu MOXHO MogpasfenuTb Ha cnegyrowmne nog
aTanbi:

1) CosgaHue 6nok cxembl “On3anHa” annapaTtHOM YacTu M HacTpoKrka napameTpoB
ero 6nokos;

2) [eHepauusa HDL “06épTkn” ana cosgaHHoro “amsanHa’;

3) [HobaeneHne dannoB usndeckux orpaHnydeHnn B popmate XDC. Ucf 6onblue
He NoaAEpPKMBAETCS;

4) CwuHTe3 1 mmnnemeHTaums cosgaHHoro HDL onucaHua “gusanHa’, cosgaHue

danna npowwmskn ansa MNIANGC;

3.3.1.1 Co30aHue 650k cxembl “Ou3aliHa” annapamHoU Yacmu U HacmpouUka

napamempoe e20 6510koe

HasHayeHne paspabaTbiBaeMo CUCTEMbl MNPUEM  TECTOBbIX  AaHHbIX MO
napannenbHon WnHe M oTnpaBka ux no uHTepdgency UART, Bxogsdwemy B coCTaB
nepudgepumn npoueccopHoro aapa Zynq. lNpu paspaboTtke ncnonb3osanucb nnartel LDM-
HELPER-XC7Z2015-1CLG485 v LDM-HELPER-uMB301 oanektpuyeckas cxema

coeanHEeHusi, KOTOpbIX NpUBeAEeHa Ha pUCyHKe 2:

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
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LDM Helper XC7Z015-1CLG485 171G
X1
71 72 73 74 =i
SWO(I/O) SW1(I/O) SW2(I/0) SWS3(I/0) —~ZYN Q UAﬁ T
Q@ [n] Q Q
A A A A Y
o u] (0] [u] n K
71 72 73 74
SWOo(I/0) SW1(I/0) SW2(I/0) SW3(I/O)
X7
SA2
LDM_Helper uMB301

PucyHok 2. Cxema coeauHenus nnat LDM-HELPER-XC7Z015-1CLG485 n LDM-
HELPER-uMB301

Mocne C60pKI/I C-)ﬂeKTpMHeCKOﬁ CXeMbl MOXHO NpuUCTynaTtb K CO34aHUIO 6noK cxembl

“‘Ou3anHa’ annapaTHOM YacTu U HAacTPOMKe NapameTpoB ero 61oKoB.

1) BanycTtum Vivado 1 co3gagum HOBbIV NPOEKT:

Learning Center

and T als

O]l @l ® » + B > ° M 4 % oo 3 & N @ -~ & @[ tiadozoarz L=
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Create a New Vivado Project

VlVADO‘ This wizard will guide you through the creation of a new project.

HLx Editians

To create a Vivado project you will need to provide a name and a location for your project files. Mext, you
will specify the type of flow you'll be working with. Finally, you will specify your project sources and choose
a default part.

Finish Cancel

A New Project : x|

Project Name

Enter a name for your project and specify a directory where the project data files will be stored. ‘

Project name: project_1
Project location: | Cu/bufiXil_Prj IZ‘

Create project subdirectory

Project will be created at: C:/buffXil_Prj

Cancel

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
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¢ New Project
Project Name
¢ Choose Project Location

Recent C/buffXil_Prj

Directory: | C:AbufiXil_Prj

L FTP
) Keil_vs
. PerfLogs
. Program Files
. Program Files (x86)
. Python2a
2 Sistem
L Users
| Virtual_Michines
L. Windows
L Xilime
i buf
» ., DDS_Module
> | MSVS_Prj
> | Proteus_Prj
j Xil_Prj
> inetpub
> L temp
> & Onckoson BD-RE (D)
> 5 CD-guckoson (E:)

{ % W v v v v v v v v v

<

Create New Folder

Enter the name of the new folder:

o=

[usrT

L

3

w

Select Cancel

Cancel

Project Type
Specify the type of project to create.

» RTL Project

You will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation,
design planning and analysis.

v Do not specify sources at this time

Post-synthesis Project: You will be able to add sources, view device resources, run design analysis, planning and

implementation.

110 Planning Project

Do not specify design sources. You will be able to view part/package resources.

Imported Project

Create a Vivado project from a Synplify, XST or ISE Project File.

Example Project

Create a new Vivado project from a predefined template.

Cancel
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N
-

New Project

Default Part

Choose a default Xilinx part or board for your project This can be changed later.

-_ B Boards

Select: | {8 Pars
~ Filter

Product category: | All

Eamily. Zyng-7000
Package: clg48s
Search: | Q-
WOPIn  Available
el Count  10Bs
) xc720125clga85-1 485 150
| @ xc72015c1g485-1 485 150

w Speed grade: | -1

“ Temp grade: | All Remaining

-
Reset All Filters
-
LUT . Block  Ultra ch
Elements  'PFOPS pans  Rams  U5F° Transceivers
34400 B8800 72 0 120 4
46200 92400 95 0 160 4

Finish

GTPE2
Transceive

4
4

Cancel

A New P""_J::'L'i‘

VIVADO!

HLx Editions

& XILINX

ALL FHOORAMMARLE-

I
@

New Project Summary

6 A new RTL project named "UART will be created.

@ The default part and product family for the new project:
Drefault Part xc7z015cig485-1
Product Zyng-7000
Family. Zyng-7000
Package: clgd85
Speed Grade: -1

To create the praject, click Finish

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019
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Mocne co3gaHns NpoekTa OKHO NPMOBPETET BUA, YKa3aHHbIN

Ha PUCYHKe 3:

A UART - [C/bufXil PriUART/UART.xpr] - Vivado 2017.2 _15%
Bla  Et Flow Toos Wnoow Lawout View Help =
=, >, & X = Default Layout ~
Flow Navigator L PROJECT MANAGER - UART ?
“ PROJECT MANAGER
Sources - 00X | Project Summary ? 00 X
& Seflings
Q z & o e
Settings  Ect
Language Templates A Bt
el > & Conswaints Frojec nama: T
v ' Simuinion Sowces Praject ieztion GG _PrYUART
sim_1 Product tamily 2mg-7000
~ IPINTEGRATOR Project part CT2015cig485-1
BlockD Top maciuse name
Target language: VHOL
Simsatorianguage:  Mied
- Synthesis Implementation
T Hierarchy  Libraries  Compile Order
" Status Hot started Status Mot started
Properties ?-_OBX Messages:  Noemors o wamings Messages MO &110rS r warmings
¥ RTLANALYSIS o Part 2eTa015cig485-1 Part ET2015clg4a5-1
> openEara & e —— J— s mplementain Dot
Incremental compgile:  Hone
v syTHESIS
DRC Vioiatians: Timing
5 O
Run impiementasan 1o 5¢ Run IMplementation 1o 588 &
~ IMPLEMENTATION
Utiizaion Power
>
nsal ssages |Log | Reports | Design Auns _a
¥ PROGRAM AND DEBUG s
a = & %
: Hame Conshraints  Staus WNS NS WHS THS TPWS TomlPowsr FalledRoules LUT FF BRAMs URAM DSP St Elapsed  Strategy P
i = Dsmm_1  consts1  MNolslared Vivado Synihesis Defaulls (Vivado Synihesis 2017) x
impi_  consrs_1  Molstarted Vivado implementation Defaults (viado Implementation 2017)  xc

PucyHok 3. OcHoBHOe okHO Vivado

3) Onsa co3gaHunsa npoekta 6nok cxembl “An3anHa” annapaTtHOM YacTu N HACTPOMKK

ero napametpoB u 6nokoB Heobxogumo B naHenun “Flow Navigator” B

nogpasgene “IP Integrator” BbiGpaTb nyHKT “Create Block Design”. B

pe3ynbTaTte OKHO NPUOBPETET BUA, YKa3aHHbIN Ha PUCYHKE 4:

N Create Block Design

Please specify name of block design.

Design name: Zyng_Uart_Design |

Directory: [z =Local to Project=

Design Sources

Specify source set.

|'F'7\|
o
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% UART - [CobufXil PUARTUART xprj - Vivade 2017.2
Window  Lajout  \sew  Help
E B B8 I
Bl BLOCK DESIGH - 2ynq_Liat_Design

Fle  Edt  Fow Locls

w PROJECT MANAGER
O Satings

Sources  Design
aQ 4

& 2mo_Uart_Design

A0 Sources
Langussge Templates
£ Fcatalog

~ PINTEGRATOR
Creste Block Design
Open Black Diekign

Gansrate Block Design

~ SIMULATION

Run Simulaben

v RTLANALYSIS
» Open Elaboraled Design Progedtes
v SNTHESIS
P Run spmests
>
¥ MPLENENTATION
¥ Run imgismentaion
»
ToConsole  x Messages
Qlz ¢ N 8 EN

mre

: Disgram
o« oy + [ e
+
~oBx
L
Design Fu
98,334 ; gain = 26486
yrq DkPt_Deaige/Zyng Tare Design.bds
aed = 00:00:16 . Memory [MB): peak = 863.351 ; gain = 52.266

PucyHok 4. OkHo Create Block Design

MocnegoBaTenbHO HaXMmas Ha KHOMKY “+”, nossonstowyto gobasnate IP sapa

Ao6aBnTb B MPOEKT SApa C criefyoLwmMMn Ha3BaHNSMU:
1) ZYNQ?Y Processing System;
2) Processor System Reset;

3) AXI Interconnect;
4) AXI GPIO.

B utore okHo Create Block Design npnobpeTE€T cneaytowmi Bua;:

A LART - [CobufXil PriUART/UART xpr] - Vivade 2017.2

s

n‘

EM Fow Took Wnsow Lawd  Wew  Hep
TIPS ERLLE

R - v ocx s o

~ PROJECT MANAGER

rces | Design  x Senals
£ Setirgs
Q E|H
Add Sources
S & Zwa_van Design
guage Tempiates g
Q1P catalog » W aai_inierconmec_0

~ IFINTEGRATOR

» @ proc_sys_ressl_0

* ¥ processing_system7_D
Creale Biock Design

Open Biock Design

Genarats Block Dasign

~ SMULATION

Feun Simulaficn

~ RTL ANALYSIS

+ Open Elsdoraled Desion e
v swness
P RunSynthests
> Oge
~ WPLEMENTATICH
> Run implamantaticn
> Open implamented Os
TelComsole % Maean

~ PROGRAM AND DEBUG

B8 Generate Bistream

>

1 03 | Repo
T el B EN

Sub-black an_interc

anned_0
w

¥ Ossigner Assistance avatatie. fun Biock futomation. Fuun Cannecban Autamaton

SETH
Reasy
£ Detault Larout -
?
pe——— oo
aaRXB ela & |+ B ey &

prcmung wenr o

wamgm s YN

Open Hardwars Managse
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3atem Heobxoaumo npoussectn HacTpounkun sgep AXI Interconnect n AXI GPIO. B
NepBOM M3 HUX HY>KHO OTKIMIOYUTL OOUH U3 master nHTepdencos, a BO BTOPOM YCTaHOBUTb
pPa3psagHOCTb WKWHbLI He 32, a 4 6uTa 1 BKIKOYMTb BCE MOPTbl HA BXO4. BbiNnONHEHWe 3Tux

AEenNCTBUM NOACHSOT PUCYHKU S U 6.

A Re-customize IP k x|
AXI Interconnect (2.1) P
© Documentation IP Location

Component Name | axi_interconnect_0

Top Level Settings Slave Interfaces

Mumber of Slave Interfaces

Mumber of Master Interfaces 1 ~

Interconnect Optimization Strategy Custom

AXl Interconnect includes IP Integrator automatic converter insertion and configuration.
When the endpoint IPs attached to the interfaces of the AXI Interconnect differ
inwidth, clock or protocol, a converter IP will automatically be added inside the interconnect.
If a converter IP is inserted, IP integrator's parameter propagation automatically
configures the converter to match the design.
To see which conversion IPs have been inserted, use the IP integrator
‘expand hierarchy’ buttons to explore inside the AXl Interconnect hierarhcy

NOTE:Addressing information for AXI Interconnect is specified in the IP Integrlﬁ\@r address editor.

Enable Advanced Configuration Options

v

PucyHok 5. Hactpowka sgpa AXI Interconnect
=

AXI GPIO (2.0) ‘
ﬂ Documentation IP Location

Show disabled ports Component Name  axi_gpio_0

GPIO
| All Inputs
GPIC Width 4 [1-32]
Default Qutput Value | 0x00000000 @ [0x00000000,0xFFFFFFFF]
Default Tri State Value | 0xFFFFFFFF @ [0x0000000D, OXFFFFFFFF]

Enable Dual Channel

GPIO 2
GPIO Width 32 [-32]
Default Qutput Valus | 0x00000000 @ [0x00000000,0XFFFFFFFF]
Default Tri State Value | 0xFFFFFFFF @ [0x00000000,0xFFFFFFFF] 2

Enable Interrupt

o

PucyHok 6. Hactpowka sigpa AXI Gpio

[Mocne ycTaHOBKM AaHHbIX NapameTpoB HeobxoaMmo coeanHuTb Mexay cobon IP

pa3spabaTtbiBaemoro “gusarnHa’ B COOTBETCTBUE C PUCYHKOM 7:

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
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processing_system7_0

M_AXI_GPO_ACLK ZYN

o

DDR + " ps7_0_axi_periph

FIXED_I0 + |||
M_AXI_GPD + i H+ 500 AXI
FCLK_GLKO ACLK )
FCLK_RESETO_N ARESETN .Y. axi_gpio_0
d b= SO00_AGLK EW MO0 AXI A i S+ s ax

ZYNQ7 Processing System

S00_ARESETN

MOD_AGCLK

rst_ps7_0_50M

p— MO0 _ARESETN

[

slowest_sync_clk

ext_reset_in

aux_reset_in

mb_debug_sys_rsl interconnect_aresetn[0:0]

dem_locked

bus_struct_reset[0.0] =
peripheral_reset[0:0] =

peripheral_aresetn[0:0]

mi

s_axi_aresetn

AXI GPIO

b reset =

AXI Interconnect

Processor System Reset

PucyHok 7. Cxema paspabartbiBaemoro “ansanHa’

s_axi_aclk GPIO + |||====f"> bitns_5bits

MopT btns_5bit, koHUrypupyetca nytem npumeHeHus komaHabl Make External w3

BbiNadalroLero MeHio, BbI3bIBAEMOro npasbiM Len4ykom Mol rno nopty IP AXI Gpio.

B nocnegHoo ovepenb koHdurypupytotca napameTpbl IP ZYNQ7 Processing

System. B npoekte Heobxogumo HacTtpoutb DDR namate, a u3 nepudepumnHbIX

nHtepcericos Heobxoammbl QSPI, ana nogknoyveHna FLASH wn HenocpeacTtBeHHO

UART1. AXI| wuHTepdenc BKMAYEH MO YMOMYaHUO B pexume master.

KOH(pUrypmpoBaHus ssapa NOACHSAT pUCYHKKM 8-13.
(A Recustomize P

ZYNQ7 Processing System (5.5)

© Documentation £ Presets

Page Navigator —

2Zynq Block Design

PS-PL Configuration

Peripheral /0 Pins

MIQ Configuration

Clock Configuration

DDR Configuration

SMC Timing Calculatic

Interrupts

P Location #5% Import XPS Settings

PS-PL Configuration

-

Q

L113

Search:

MName

w

»
?

General
UARTO Baud Rate
UART1 Baud Rate
PL AXI idle Port
DDR ARB bypass Port
PS-PL Debug interface
FTM Trace data interface
FTM Trace buffer
FTM Data edge detector
FTM Trace buffer FIFO size
FTM Trace buffer clock delay
Include ACP transaction checker
Trace data/control signal pipeline width
Power-on reset(POR) 4k timer
Processor eventinterface
Address Editor
Enable Clock Triggers

Summary Report

~

Select Description
Baud rate is generated with internally fixed UART F

118200 Baud rate is generated with internally fixed UART F
Enables idle AXl signal to the PS used to indicate t
Enables DDR urgentfarb signal used to signal ac
Enables PL debug signals to PS and vice-versa
Enables FTM Trace AXl stream interface used to ci

0 Generates a FIFO to hold trace data

0 Stores frace data in the FIFO when the data chang:

128 FTM Trace buffer FIFO size

12 Mumber of clock cycles interval for a trace data outy
Enables ACP transaction checker.

8 Enables configurable number of pipeline stages o

Enables power-on reset(POR) 4k timer. By default,

Enables event bus which provides a low-latency ar

‘ OK | | Cancel

PucyHok 8. Hactpownka ckopoctn nntepdenca UART1

Mpouecc
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¢ Re-customize IP X
ZYNQ7 Processing System (5.5) @

@ Documentation £} Presets IP Location %} Import XPS Settings

Page Navigator - DDR Configuration e Rl
Zynq Block Design | Enable DDR
P3-PL Configuration - q % e
Peripheral 110 Pins Search:
Name Select Description

MIQ Configuration

| ~ DDR Controller Configuration

Clock Configuration Memory Type DDR 3 {Low Voltag ~  Type of memory interface. Refer to UG585 Zyng Technical Reference
DDR Configuration Memory Part MT41K256M16 RE-1258  ~  Memory component part number. For unlisted parts choose "Custom...
Effective DRAM Bus Width 32Bit +~  Datawidth of DDR interface, notincluding ECC data width. Referto U...
SHGHiming £ =Scuzioa ECC Disabled Enables error correction code support. ECC is supported onlyfor an ..
Interrupts Burst Length ] ~ | Minimum number of data beats the controller should use when com...
DDR 533.333 Memory clock frequency. The allowed freq range is (200.000000: 53..
Internal Wref O Enables internal voltage reference source. Disable to use external Vr.
Juntion Temperature (C) Mormal (0-85) ~ | Intended operating temperature range. Controls the DDR refresh inte...

> Memory Part Configuration

» Training/Board Details User Input hd
Additive Latency (cycles) 0 Additive Latency (cycles). Increases the efficiency of the command an
> Enable Advanced options O Enable Advanced DDR QoS settings

PucyHok 9. HacTtpowka koHTponnepa DDR (DDR Controller Configuration)

¢ Re-customize [P X
ZYNQT7 Processing System (5.5) ¢

@ Documentation  £F Presets IP Location 4} Import XPS Settings

Page Navigator - DDR Configuration e Rppe!
Zynq Block Design Enable DDR
PS-PL Configuration « Q T =
Peripheral /0 Pins Search:
Name Select Description

MIO Configuration
> DOR Controller Configuration

Clock Configuration ~  Memory Part Configuration
DRAM IC Bus Width 16 Bits ‘Width of individual DRAM components.
22ER LR DRAM Device Capacity 4096 MBits Storage capacity of individual DRAM components.
SMC Timing Calculation Speed Bin DDR3_1066F Speed bin of the individual DRAM components.
Bank Address Count (Bits) 3 MNumber of bank address pins.
thak Row Address Count (Bits) 15 Number of row address pins
Col Address Count (Bits) 10 MNumber of column address bits.
CAS Latency (cycles) 7 Column Access Strobe (CAS) latency in memory clock cycles. It refer.
CAS Write Latency (cycles) 6 CAS write latency setting in memory clock cycles.
RAS to CAS Delay (cycles) 7 tRCD. Row address to column address delay time. Itis the time req..
Precharge Time (cycles) 7 tRP. Precharge Time is the number of clock cycles needed to termin
tRC (ns) 4875 Row cycle time (ns)
tRASmIN (ns) 350 Minimum number of memory clock cycles required between an Active...
FAW (ns) 40.0 Determines the number of activates that can be performed within a c.
» Training/Board Details User Input hd
Additive Latency (cycles) 0 Additive Latency (cycles). Increases the efficiency ofthe command an..

> Enable Advanced options Enable Advanced DDR QoS settings

PucyHok 10. Hactpownka koHTponnepa DDR (Memory Part Configuration)
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#  Re-customize IP X
ZYNQ7 Processing System (5.5) ‘
© Documentation  £F Presets IP Location 4} Import XPS Settings
Page Navigator = DDR Configuration Summary Report
Zynq Block Design [+*] Enable DDR
PS-PL Configuration «|lallz| =
Peripheral /0 Pins Search:
WIO Configuration Mame Select Description
| » DDR Controller Configuration
Clock Configuration > Memory Part Configuration
~ Training/Board Details User Input A
DDR Configuration
~  DRAM Training
SMC Timing Calculation Write leveling IZi Enables Write Leveling calibration, which adjusts write DQS relative t...
Read gate I\ZI Enables Read Gate calibration, which adjusts valid RD DQS window.
Interrupts =
p Read data eye v Enables Read Data Eye calibration, which adjusts the read DQS to th...
~ DQSto Clock Delay (ns)
Daso 0.023 DQS to Clock delay [0] (ns). The DQS path delay subtracted from the ..
Das1 0.023 DQS to Clock delay [1] (ns). The DQS path delay subtracted from the ..
pasz2 0.023 DQS to Clock delay [2] (ns). The DQS path delay subtracted from the ..
Das3 0.023 DQS to Clock delay [3] (ns). The DQS path delay subtracted from the ..
~ Board Delay (ns)
DQ[7:0] 0.248 Board delay [0] (ns). The midrange of data (DDR_DQ, DDR_DM) trac...
DQ[15:8] 0.244 Board delay [1] (ns). The midrange of data (DDR_DQ, DDR_DM) trac...
DQ[23:16] 0.253 Board delay [2] (ns). The midrange of data (DDR_DQ, DDR_DM) trac...
DQ[31:24] 0.270 Board delay [3] (ns). The midrange of data (DDR_DQ, DDR_DM) trac...
Additive Latency (cycles) o Additive Latency (cycles). Increases the efficiency of the command an...
» Enable Advanced options O Enable Advanced DDR QoS settings
| oK | | Cancel
PucyHok 11. HacTtponka koHTpornnepa DDR (Training/Board Details)
ans nnatbl Bepcum ver.1.07
¢ Re-customize IP x
ZYNQ7Y Processing System (5.5) '
@ Documentation  4F Presets IP Location ¥ Import XPS Settings
Page Navigator - MIO Configuration Summary Report
Zynq Block Design ~ Bankolo Voltage LYCMOS 3.3V + Bank 1 /0 Voltage | LVCMOS 25V~
P3-PL Configuration - -
«||Q = 5|4 O
Peripheral /0 Pins Search: |a-
MIO Configuration Peripheral o] Signal 10 Type Speed Pullup Direction Polarity
v [w) UART 1 MIO 52 . 53 “ &
Clock Configuration —
|_| Modem signals
DDR Configuration UART 1 MIO 52 t LVCMOS 2.5V ~ |[fast ~ | enabled ~ | out
sH . UART 1 Mo 53 1 LVCMOS 2.5V w || fast ~ | enabled ~ | in
SMC Timing Calculation W w
| oK | | Cancel
PucyHok 12. BkntoveHne nHtepgenca UART1
DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
OnucaHwne npoaykra 18



# Re-customize|P ¢

ZYNQT Processing System (5.5) '
© Documentation  £F Presets IP Location £F Import XPS Settings
Page Navigator el MIO Configuration summary Report
Zyng Block Design Bank 0 /0 Voltage| LVCMOS 3.3V~ Bank 1 /0 Voltage | LVCMOS 25V~

PS-PL Configuration

« Qx| 4 O

Peripheral /0 Pins

Search: -
MIO Configuration Peripheral 10 Signal 10 Type Speed Pullup Direction Palarity
~  Memory Interfaces
SlockConnotihion v Quad SPI Flash MO .6 v
DOR Configuration ~(®) Single S5 4-bit 10 MO 1.6 v
Data Mode nd v
SMC Timing Calculation
Quad SPI Flash MG 1 qspil_s LVCMOS 3.3V w || fast w | ena | out
Interrupts Quad SPI Flash Mo 2 gspil_iol.. | LVCMOS 3.3V w | fast  w  disabled  inout
Quad SPI Flash MIO 3 gspil_iol... | LVCMOS 3.3V w || fast w  disabled inout
Quad 5PI Flash Mo 4 qspi0_iof LVCMOS 3.3V « || fast ~ | disabled inout
Quad SPI Flash MIO 5 gspil_io[... | LWCMOS 3.3V w || fast ~  disabled inout
Quad SPI Flash MIO & gspil_sclk | LVCMOS 3.3V w || fast w  disabled out

» () Dual Quad SPI (4 bit)
> () Dual Quad SPI (Paral...
~[v| Feedback Clk MO 8 v
Quad SPI Flash MO8 gspi_fbclk | LVCMOS 3.3V w || fast ~  disabled out
>
>
> 0 Peripherals
> Application Processor Unit

> Programmable Logic Test and Debug

‘ OK | | Cancel

PucyHok 13. BkntoueHne nHtepdgenca QSPI Flash

Mocne HacTponkn nepudepun HeobxoaMmo onpeaennTb agpecHoe MPOCTPaHCTBO,
KoTopoe en Bblgensietca. [na atoro Heobxoaumo B okHe “Create Block Design” u3
Bknagku “Diagram” nepentn Bo Bkraaky “Address Editor” v npumeHuTts komangy “Auto

Assign Address”. BbinomnHeHne aToro encTems nsobpaxaet pUcyHok 14:
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Eile Edt  Flow Tools Wndow Layout View Help
= W - g RN T ¥
Flow Navigator
~ PROJECT MANAGER =
Sourc Design gnal 2_0O@
£ Sefings
Qs o
Add Sources
Lanpuage Templates . Neiy
T proc_sys_resel0_intarconnact_aresstn
T 1P Catalog T processing_system7_0_FCLK_CLKD
T processing_system?_0_FCLK_RESETO_N
~ IP INTEGRATOR T SOD_ARESETN_1
Create Block Design v 4 ai_gpia_0 (AXI GPIE2.0
Open Block Design & cro
ik 5 _Ax
Generste Biock Design T
© 5 _gn_sresein
~ SIMULATION » B aai_jnterconnect_0
Run Simulation » ¥F proc_sys_resel_D 8
» % processing_system?_D (ZYNQT Proce n: b
~ RITL ANALYSIS
Afress Space Properties 7 1 %
> Open Elaborated Dasign 2 i
B Data - -3
~ SYNTHESIS
Basename: Data
I R Syl Fullname:  processing_system7_0/Dala
? Opens Range: 000100000000
widn 2
7 ELEMRTAION uasterbiocc [ processing_system?_0
¥ Runimplementstion
> Openimplemented Desig
ToiConssle  x Messages | Log | Reports | Design Runs
v PROGRAM AND DEBUG o
. QT & 1B RN
B Generate Bitsiream
atartaroup
3 Open Hardware Manager make_bd_tncf_pins_external [gec_bd_intf_pins axi_gpic,
endgroup
regenerate_bd_layous
startgron
aet_properey -dict [1isc CONFIG.PCW_ULPARAM_DOR_EWASLE

endgroup

3

Address Editor x  Disgram
Q =z & 2
cell Siaveinterace BaseName OffsetAddress Range  High Address

~ B processing_system7_0
£ Data (32 addresg
bod Unmapped SIi

Adaress Spacs Froperies .

@ S_A

-] MoAsTg‘anes
Group by Master Interfaces

Export to Spreadsheet

_0/GE10]

{0} COWFIG.PCW_QSPI_PERIFPHERAL ENABLE {1} CONEIG.PCW_UARTL_PERIPHERAL ENASLE (1

FIG. POW_UART1_UART1_10 [MIO 8 .. 9}]

Ready

== Detault Layout

JSETE)

?-00

PucyHok 14. ABToMaTu4eckoe HasHayYeHue agpecos nepudepum

[get_bd_cells b

Ha aTtom cosgaHue 650k cxembl “‘OM3anHa” annapaTHOM YacTu WM HacTponka

napameTpoB ero 6nokoB 3aBeplleHbl. MOXHO nNpucTynath K npoueccy reHepaumm HDL

“06EpPTKN”.
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3.3.1.2 N'enepayus HDL “06épmku” dnsi cosdaHHO20 “Ou3atiHa”

Ona reHepaummn HDL “06€pTkn” ansa co3gaHHoro “ansanHa” HeobxoauMo nepenTu K
Bknagke “Sources” okHa “Block Design”. B pasgene “Design Sources” Bblaenvtb
CTPOKY C Ha3BaHMEM TOJSIbKO YTO CO3[4aHHOro “‘An3anHa’ 1 LWeTYKOM NpaBon KHOMKU MbILLN
Bbl3BaTb KOHTEKCTHOE MEHI0, B KOTOPOM BbibpaTh NyHKT “Create HDL Wrapper”. Nocne
4yero 3anyctutca npouecc reHepauum HDL “06€pTkn” B aBTOMaTUYECKOM peXume.

Mpouecc co3gaHnsa 0BEPTKM NOSCHAETCA Ha pucyHke 15:

L UART - [CobufXil PriUART/UART.xpr] - Vivads 2017.2 2 SMEIES

Ele Edt Flow Tools Window Lagout Mew  Help

Ready
= b - L] X E»r B o * Default Layout v

Flow Ravigator B BN BLOCK DESIGN - Zyng_Uart_Design * ? X

v PROJECT MANAGER
Sources : . % Diagram oo
& semngs
A Z| & |+ #lla/a/dll¥ ola 2+ EC g ¢ o
A Sources:
. ~ & Design Sources # Designer Assistance avalable. Run Block Automation
Language Tempistes
4 Eeis Source Hode Prapert
T P Catalog g s SETC ource Node Properies
& Simulston Sourcs = OPen File =
/1P NTEGRATOR > am HOL Wrapger... L fmamAmeal
Creale Block Design ViewinstanBation Template [] vowssLsyne ok _fesel =
—a o msen bus._ St resad0 0]
Open Block Design Ganerate Output Progucts. A o mset in peripheral_resstf:0]
Resat Outpit Products = b dobug_sys rsl iercannect_arosaln{D 0] ee—
Generate BIock Design o dom_locked pespheral_seseinl:0]
Processer System Resel
¥ SIMULATION
Run Simulation processing_systemi7_0
Hierarchy | 1P Sourced T fron |
¥ X Remove File from Project [Em—— axi_inkerconnect_0
w RILANALYSIS - MAERD 4 ] &
Source File Properties [ Maxi_ero_aclk NN e i+ s00A%
> Open Elavorated Design Disable File oL 1 ALK o
. Uar_D bd FOLK_RESETO M @=— ARSBETH -—n axi_gpic_0
A Zynq_Usn_Design e L ) g i %
SR gl ZYNOT Processing System = sooacx -%é-- woo_ax + 4 s w0
7 Enabled C | Remush Herarcny swarEsETN iy &0 +|—> GPIO
P Run Synthesis IP Hierarchy 3 - 100_ACLK
Locatiorn: Cond b 100_4RESETH = 2
0 ¥
Type. Blog z
AXI Interconnect
~ INPLEMENTATION = T
B Run Implementation
General | Prapertiss SetUsedln
> op
Edil Consiraints Sets
? .00
Edit Simuiation Sets. -
“ PROGRAM AND DEBUG
? Assodiate ELF Files
¥ Generate Bitstream
Add Sources — s T - .
> Open Hardware Wanager [ONFIG. PCW_QSPI_PERIPHERAL_ENABLE (1] CONEIG.PCW_UART1_PERIPHERAL ENASLE (1] CGNFIG.PCW VART1_UARTI_[O [MIG 8 .. 911 [ger_bd_cells b2

endgroup Repart IP Status
asaign_bd_sddreas
AXI/Reg> 13 DRIN BaPDEd 1NTO </Processing_syscemi_0/Data> 8% <OX41200000 [ 64K 1>

ime (3): cpu = 00:00:09 : elapsed = 00:00:11 . Memory (MB): peak = 1036.168 : gain = 2.938

PucyHok 15. K npoueccy reHepauuun HDL “06€épTkn”

B pesynbTate 6yget cosgaH cann onmcaHms Ha a3blike VHDL — pyucyHok 16:
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A UART - [C:/buffXil PrfUARTUART.xpr] - Vivade 2017.2

Ele E6t Flow Tools Window  Lagout

=, =]

Vew  Help

o X @ 8o X #

R <o 2w 5o

~ PROJECT MANAGER
£ Semings
A0 Sources
Language Tempiates

% P Catalog

~ 1P INTEGRATOR
Create Block Diesign
Open Block Design

Ganerate Black Design

~ SIMULATION

Run Simulation

~ RTL ANALYSIS

» Open Elabarated Design

w SYNTHESIS
B Run Syntesis

»

~ IMPLEMENTATION
P Run Implsmentation

»

~ PROGRAM AND DEBUG
Wi Generae Bitsiream

> Open Hardwars Mansgsr

Ha

Sources al
Qe+ fl
v . Design Sources
~ 4 Zyng_Uar_Design_wrapperiSTRUCTURE) (Zyng_Uan
~ M Zyng Uart_Desigr_i - Zyng_Uarl_Design
|>3 * @ Zyq_Uari_Design(STF
’ Constrants

o Simulation Sources (1

» = sim_

Hierarehy 1P 5

Sourse File Properties r — O X

@ Zynq_Uan_Dasign_wrappervhd - o
# Enaled

Lacation CbUIGl_PryUARTISART srcslsources_1dZ
Type: VHDL

Linrary l_detaultis

General  Properii

Tel Consale es5a

Q ¥ & Il B E @

NEE
Ready
Default Layout ~
2 x
Zyng_Uart_Design_wrapper.vhd
CUBU_PriVARTAJART srcs/sources_115dZma_Uiant_DesignhaZyna_Uan Design_wrapger vha
Q ¥ B 0L 4/ B0

~

PucyHok 16. PesynbTaT reHepaunn HDL “06€pTkn”

atom reHepauus HDL “o6épTtkn” 3aBepweHa. [ns nepexoga K npoueccam

CVHTE3a, UMnneMeHTauum n reHepaumm gana npowwmsku MJINC, Heobxogumo fobasuTb

dann r3nYeCcKnX orpaHNYEHnn Anst YacTu CUCTEMbI, peannu3yemMon Ha pacnpegenéHHomn

JorukKe.

3.3.1.3 Jo6basneHue ¢patinoe ¢husudeckux oepaHudeHul 8 gpopmame XDC

CosgaHne panna U3NYECKMX OrpaHUYEHU, OCYLLECTBISETCA MyTEM HaxaTud

kHornkn “Add Sources”, Haxogswenca B naHenn “Flow Navigator”, nogmeHio “Project

Manager”. OrpaHudeHns opmMMpoBanmncb C UCNONb30BaAHNEM MPUHLMMUANBHON CXEMb
nnatel LDM-HELPER-XC7Z2015-1CLG485. bonee nogpobHo npouecc co3gaHuna danna

PU3NYECKMX OFPAHNYEHNIN NOSCHAOT PUCYHKM 17-19:
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A Add Sources

Add Sources

/
VIVADO This guides you through the process of adding and creating sources for your project

HLx Editions
® Add or grea@'lstraints

Add or create design sources

Add or create gimlj%tion S0Urces

XILINX

ALL PROGRAMMABLE-

—
\z) < Hasap Next> Finish

PucyHok 17. K npoueccy reHepauumn ganna pmsandecknx orpaHnyeHnm

¢ Add Sources x|
Add or Create Constraints
Specify or create constraint files for physical and timing constraint to add to your project. ‘
Specify constraint set. | &= constrs_1 (active) w
X Create Constraints File x|
+A
Create a new constraints file and add it to your
project
File type: B xDC v

File name: | Ping| |

Filg location: | &5 <Local to Project= hd
®
| Add Files | | Create File |

,

T

PucyHok 18. K npoueccy reHepauuun ganna pmsandecknx orpaHn4eHum
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A UART - [CobufiXil PriUARTUART.xprf - Vivado 2017.2 3 Ex
Ele  EdR Fiow TJools  Window Layout Wew  Help Ready
= W o~ E B XE»r Eg X # == Detault Layout v
Flou Navigator ERERE I 01 OCK DESIGH - 2ynq_Lar_Design* -

~ PROJECT MANAGER
£ Sefings

Sources esign | Sign ?_-00O uddress Editor % | Dia ynq Uart_Desig pperamd x| Pinsxdc®
Q z £ 4+ o Cobutial_PrflARTILIART srosiconsirs_1newFins aic
5 Design Sources QW - ielm oy me
~ @4 Zynq_Uart_Design_wrapper t 21
~ 47 Zynq_Lart_Design_ : Zma_Uan_Design

Add Sources

Language Temgplales

1P Calalog
> @ Zynq_Liat_Diesign
¥ 1P INTEGRATOR 5 Constraints
Create Block Design v constra_i (1
T4 Pinasac
> 5 Smulaban Sources
Generate Block Design B a0

apen Block Design

v SMULATION
Flun Semutskon ¢
Heearchy P Sources
v RITLANALYSIS
File Prope 72 _00O X
> Open Elasorated Design SERNEN O ERSUMEYS =
% Ping.sdc - o
- SYNTHESIS
< Enablea
» Run Spninesis
Lacation Cbulfil_PryUARTILART sresiconsirs_1inew
Trpe oo

~ MPLEMENTATION Size: 0oKE

B Run implementation

General  Properiies

>

* PROGRAM AND DEBLG
5 Generate Bfistream

+ Open Hardware Manager

PucyHok 19. K npoueccy reHepauuun ganna pmsandecknx orpaHnyeHum

MonHbIN TEeKCT hanna Pusnyecknx orpaHNYEHNn NpUBEOEH HUXE:

set_property PACKAGE_PIN AA20 [get ports {gpio_tri_i[O]}];
set_property PACKAGE_PIN R17 [get_ports {gpio_tri_i[1]}];
set_property PACKAGE_PIN T17 [get_ports {gpio_tri_i[2]}];
set_property PACKAGE_PIN U19 [get _ports {gpio_tri_i[3]}];

set_property IOSTANDARD LVCMOS33 [get_ports {gpio_tri_i[0]}];
set_property IOSTANDARD LVCMOS33 [get_ports {gpio_tri_i[1]}];
set_property IOSTANDARD LVCMOS33 [get_ports {gpio_tri_i[2]}];
set_property IOSTANDARD LVCMOS33 [get_ports {gpio_tri_i[3]}];

Mocne pobaeneHna danna QU3NYECKMX OrpaHUYEHUA MOXHO NepexouTb K

npoLeccam CUHTEe3a. UMNNeMeHTaUMm U reHepauun darna npoLLNBKN.

3.3.1.4 Cumme3 u umnnemeHmauyusi co3ldaHHo20 HDL onucaHus “Ou3alHa’,

co30daHue ¢halinna npowueKku

CuHTes, umnnemeHTaums, a Takke cosgaHve darnna MnpoLUMBKU OCYLLECTBIAKTCA
cpeactBamn Vivado IDE B aBTomatmyeckoM pexume. [na 3anycka kaxgoro artana
Heobxoamnmo BbI3BaTb komaHabl “Run Synthesis”,“Run Implementation” 1 “Generate
Bitstream” Haxogswmxca B cooTBeTCTBYOWMX pa3genax naHenun “Flow Navigator”.

[Mocne BbINONMHEHUA BCEX NEPEYUCIIEHHBIX AEUCTBUMA MOXHO CUYMTaTb 3aBEPLUEHHOMN

pa3paboTKy annapaTHON YacTy CUCTEMbI U NEPENTU K CO3AaHUI0 NPOrpaMMHON YacTu.
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3.3.2 HanucaHue nporpamMmm pAns CKOH(PUrypMpoBaHHOM annapaTHOW 4acTu

nnatdcgopmbl Zynq

[MpoekTnpoBaHne nporpaMMHOM 4YacTu paspabaTbiBaeMON CUCTEMbI BedeTcs B
CATIP SDK, Bxogsuwen B komnnekt ¢ IDE Vivado. NpoekTupoBaHne nporpaMmmMHON 4acTu
TaKke MOXHO pa3buTb Ha NoAa aTanbl:

1) WmnopTtupoBaHne cneuudumkaumm annapatHoM nnatdopmbl, CO34aHHON B
Vivado Ha npegpbigyliem atane B SDK n koHurypupoBaHme naketa noanepkkm
nnarbl;

2) HanucaHue npuknagHoro nporpaMmmHoro obecneveHus;

3) ®dopmupoBaHme nporpamMmmbl HadanbHOro 3arpy3dnka FSBL 1 ¢annos npoLumnBkm

ansa MINC n donewku.

3.3.2.1 UmnopmupoeaHue cneyugukayuu annapamHou mnaameopmbl U

KOH@bu2ypuposaHue rnakema noodoep kKU niamsi

Mocne 3aBepLueHust npouecca reHepauum danna npowmskm MNIINC aona HanucaHus
NpuUKNagHblX nNporpamm, npeaHasHayeHHblx Ans pabotel Ha 6ase paspaboTaHHOM
annapatHon nnaTdopmbl, HEOBXOAUMO SKCMOPTUPOBATL OMMCAHWE annapaTtHOW YacTu B
cpeny paspabotkn SDK. [insa atoro B rmaBHoMm meHto IDE Vivado HeobxoanMMo OTKpbITb
Bknagky “File” n Bbibpatb komaHgy “Export->Export Hardware”. [py aTom nosiButbCA

ANanoroBoe OKHO, n3obpaxxéHHoe Ha pucyHke 20:

N Export Hardware x|

Export hardware platform for software
development tools. '

lnclude bitstream

Exportto: | @0 =Local to Project= hd

\?) m Cancel

PucyHok 20. K npoueccy akcnopTa onncaHna annapaTtHon nnatgopmbl

[Mocne BbINONHEHUA npoueaypbl 3KcrnopTa creumdukauum annapaTtHoM YacTu
Heobxogmmo 3anyctutb SDK BbinonHue B Vivado komangy “File->Launch SDK”. Nocne

3anycka naketa SDK ero oCHoOBHOe OKHO NPUMET BUf, YKa3aHHbIA Ha pUCyHke 21:
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B UART.sdk - C/C++ - Zynq_Uart Design_wrapper_hw_platform_0/system.hdf - Xilinx SDK &%
File Edir MNawvtgate GSearch Profect Rum Wi Help

i ST e e [Quick Access | 13 |[@
25 Project Explorer 23 S % ¥ T = 0O | gsystembdf 3 = 0 & Ouline 3 = [l
o ‘BZ’““LL“‘&Dmg“f“‘“""“f'“u"“f“’“f” Zynq_Uart Design_wrapper_hw_platform_0 Hard Platform Specificati = e ——
Design Information
Target FPGA Device: 72015
Part  xc7z015clgdss-1
Created With:  Vivado 20172
Created On:  Thu Sep 14 07:45:43 2017
Address Map for processor ps7_cortexa®_[0-1]

Ccell Base Addr igh Addr Slave Uf Mem/

ps7_intc_dist_0 0xB1000  OxESOLE REGISTER

ps7_scutimer_0 0xf8f00600  0xfBR0061{ REGISTER

ps7_sker_0 0xfS000000  OxfS000fFF REGISTER

axi_gpio_0 0x41200000  Ox4120fFFF S_AXT REGISTER

ps7_scuwdt_0 0xf5f00620  OxfSfOOGHE REGISTER

ps7_Reachec_0 0sR2000 xR REGISTER

ps7_scuc_0 0xEB0000 Oxf3f000fc REGISTER.

ps7_gspi_linear 0 0xfc000000 OxffFFEF FLASH

ps7_pam_0 Oxf8893000  OxfSSO3FFF REGISTER

ps7_afi_| 0xf8009000  OxfS009fFF REGISTER

ps7_afi_0 OxfS008000  OxfS00SEE REGISTER

ps7_qspi_0 0xe000d000  OxeDDOAEE REGISTER

ps7_afi_3 OxfS00b000  OxfS00bEEE REGISTER

ps7_afi 2 0xf800a000  Oxf800afff REGISTER

ps7_globakimer_0 0xf8f00200  OxfBf002F REGISTER

ps7_dma_s 0xf8003000  OxfBO03FE REGISTER

ps7_iop_bus_config_0 0Xc0200000  0xe0200ffF REGISTER

ps7_xadc_0 0xf8007100  0xfB007120 REGISTER

n<7 aeme il OxfRO0OCON0. DeefRONFFF REGISTER LI

Overview

48 Target Connections &% £ 10 =8 [& Problems &2 ¥ = B [ESDKLog 2 BE=8
s (= Hardware Server Oiterns vices .
@ ¢ Limmx TCF Agent Description ~ | Resource | Path |Location [Ty e7:1e: €:\buf\Xil_Prj\UART\W

£ QEMU TcfGdbClient channel

ec C:/buf/Xil_Pri/UART/UART . sd

o | | El | _'ld
PucyHok 21. Bug SDK nocrne akcnopTta onvcaHusa annapaTHoOW nnatgopmbl

Tak Kak cneundukaums annapaTtHoM 4Yactu yxe 3arpyxeHa B SDK, Heobxogmmo
co3gaTb NakeT MOAAEPXKM nnaTtbl, MO CyTW, SABNAOWWMACA Habopom [panBepos,
conpsralowmnx paspaboTaHHylo nnatgopmMy C nporpaMmMmHbiM obecnedeHnem. [Ons
co3fgaHus nakeTa nNoaaepXKu nnatbl HEOOXOAMMO BbINOMHUTL CREaYLY0 KOMaHOy
“File->New->Board Support Package”. B pesynbrate OTKpoeTca Awuanor,

npeacTaBneHHbIN Ha PUCYHKax 22-23:

5ok New Board Support Package Project _ o] x|
Xilinx Board Support Package Project w
Create a Board Support Package. 4

Project name: I standalone_bsp_(|

¥ Use default location

Location: I C:ibuf Xil PrjUART'UART sdk\standalone bsp 0 Brawse... |
Choose file syatemm: Im
~Target Hardware
Hardware Platform: IZ}'nq_L'art_Design_mapper_hw _platform_0 j M
CPU: [ps7_cortexas_o N |

Compiler: ISE-bit - I

~Board Support Package OS

freertos901 xilinx Standalone is a simple, low-level software layer. It provides access to basic processor
features such as caches, mterrupts and exceptions as well as the basic features of a

osted environment, such as standard input and output, profiling, abort and exit.

@) Finish |  Cancel

PucyHok 22. lepBbI guanor npyu co3gaHnun naketa nogaepXxkn nnatbl
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5ox Board Support Package Settings __ ﬁl

Board Support Package Settings ﬁ
Cantrol various settings of vour Board Support Package. :
= Overview

B sandiliia standalone_bsp_0

xilffs 08 Type:  standalone Standalone is a simple, low-level software layer. It provides access to basic processor features
kg il . = such as caches, interrupts and exceptions as well as the basic features of a hosted
Sl O Version: | 6-3 environment, such as standard input and output, profiling. abort and exit

ps7_cornexad 0
Target Hardware -
Hardware Specification: C:'\buf Xil_PrjUART'UART sdk'Zyng Uart_Design_wrapper_hw_platform_0'system.hdf
Processor: ps7_cortexa® 0

Supported Libranies

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

| Name | version | Description [
C tbmetal 1.2 Libmetal Library
C iwipi4t 1.8 IwIP TCP/IP Stack bbrary: lwIP v1.4.1
C openamp i3 OpenAmp Library
[¥ xiffs 36 Generic Fat File System Library
C xilflash 43 Xilinx Flash library for Intel AMD CFI complia...
E xilisf 58 Xilinx In-system and Serial Flash Library
E xilmfs 2.3 Xilinx Memory File System
E xilpm 2.1 Power Management API Library for ZynghP
[ sitrsa 13 Xilinx RSA Library
E xilskey 6.2 Xilinx Secure Key Library

Q

& I Cancel

PucyHok 23. BTopown guanor npu co3gaHuu nakeTta nogaepkku nnathbl

B nepeom gunanore BblbvMpaeTcs MMsA nakeTa noaaepkky nnatbl, NPOLECCOPHOE A4p0

Onda KOToporo oH co3gaéTtcsa u yCTaHaBnnBaeTCA ucnojibdyemas onepaumoHHada cuctema.

Mo ymonyaHuio B TekylleM NpoekTe He npegycMmoTpeHo mucnornb3oBaHne OC. B guanore

HoMep gABa (pucyHOK 23) B nakeT Ao0b6aBnslTCA chneunanuMsavpoBaHHble OMBnnoTeku

pacwupeHna. B pgaHHoM cnyyae Heobxoguma nuvwb 6ubnuoteka  “xilffs”

ans

nocrneayoLwero co3aaHusa NpoekTa nepBUYHOro 3arpysyuka. locne HacTpoMKM OaHHbIX

napameTpoB aBTOMaTU4YECKU KOMMNUITMPYETCA NakKeT nogAdepXKu nnatbl U OKHO SDK

npuobpeTaeT cneaywLmin BUa;
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Son UART.sdk - C/C++ - standalone_bsp_O/system.mss - Xilinx SDE
File Edit Navigae Search Project Run Xilimx Tools Window Help

- ThvigvOvininiNPB@ESiT g
&5 Project Explorer 23 B3| ¥ 2= 0 M system.mss 32

& @ ftandzlone _bsp 0

i Ty Uit Design. seapper. frr_platform 0 standalone_bsp_0 Board Support Package

[vtodiy tis BsP's szm [Re-generate BSP saurces

Target

‘This Board Support Package is compiled to run on the following target

Hardware Specification: C:/bufXil Prj UART/UART sdkZynq Uart_Design_wrapper_hw_platform _0\system hd
Target Processor: ps7_cortexad_0

Operating System

Board Support Package OS
Name  standalone
Version: 63

Description: Standalone is  simple, low-level software layer. It provides access to basic processor features such as caches, interrupts and
exceptions as well as the basic features of a hosted environment, such as standard input and output, profiing, abort and exit

Documentation standalone_v6_}

Peripheral Drivers
Drivers present in the Board Support Package

axi_gpio_0 gpio Documentation [mport Examples

ps7_afi 0 generic Decumentation

i Documentation

i Documentation

ic Decumentation

ps7_coresight_comp_0 ceresightps_dce Documentation
ps7_dev_cfg 0 devefg Documentation Import Examples
ps7_dma_ns dmaps Documentation Import Examples
ps7_dma_s dmaps Documentation Import Examples

7 globakimer 0 seneric Documentation.
Overview| Source

£ Target Connections 13 & 42 = 8 2 Problems 12 « ¥ = B8 [ESDKLog %
#-(= Hardware Server 0 errors, 1 warning, 1 other 87:31:02 IN
(> Limx TCF Agent Description = Resowce | Path Location 7131
#-{= QEMU TcfGdbChient ® & Warnings (1 item) it
@ i Infos (1 item) 87:31

1312

o
o
o
87:31:0/

< | | N

;Elill
B
O 5= Outine 1T * =
H An outline is not available
|
BR-8

PucyHok 24. Bug SDK nocne reHepauumn naketa nogaepkku nnathbl

Ha 3TOoM MOXHO cyuTaTb OKOHYEHHbIM 3Tan MMMNOPTUNPOBAHUA cneumcbvmauvu/l

annapaTHoOM NNaTgopMbl U KOHPUIYPUPOBaHUA NakeTa NOAEPXKKU NnaThbl.

3.3.2.2 HanucaHue npukadHO20 npo2pamMmMHO20 obecrie4yeHus

Mocrne co3gaHust NakeTa NoaaepKkU nnatbl MO 3KCMOPTMPOBAHHOW crneuundurkaummn

annapaTHOM NNatdopMbl MOXHO MPUCTYNUTb K CO34aHWUI0 MPUKIIAQHOMO NPOrpamMMHOro

obecneyveHuns. [Ina co3gaHna AaHHOro Npoekta Heobxoammo BbINONHUTL komangy “File->

New->Application Project”. [Nocne yero nosaBMTLCA OKHO, N306paxeHHOe Ha pUCYHKe 25:
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stk New Project _ O] x|
Application Project -
Create a managed make application project.

Project name: | Uart

v Use default location

Location: I C\buf Xl PrjUARTUART sdk'\Uart Browse... |
Choose file system: Idet‘alﬂt vl

OS Platform: Istandalone j
~Target Hardware

Hardware Platform: IZ}‘nq_‘[:art_Design_‘fwapper_hw - platform 0 j New...l
Processor: Ips?_cmexa?_{} j
—Target Software

Language: 0 CCH

Cotopiler: IBE—bi‘c j

Hypervisor Guest: I\ A j

Board Support Package: ¢ Create New | Uart bsp

&+ Use existing Istandalone_bsp_[] j

@ <Bark | Npt> [[ Fmsh | cancel |
b

PucyHok 25. MNepBbin guanor npy co3gaHum NnpoekTa NpuKinagHon nporpaMmmbl

B HEM MOXHO onpeaennuTb HasBaHWe NpPoekTa, NPOLEeCCOPHOE AAPO Ha KOTOPOM OH
OyaeT UCMOMHATLCS U UCMONb3yeMbli Ans 3TOro nakeT noaaepXku nnatbl. MNocne BbiGopa
COOTBETCTBYIOLLMX MYHKTOB, NOSIBUTLCS OKHO C LIAGroHaMy NpoekToB ANs BblGpaHHOro

S13blka NPOrpaMMMpPOBaHMs, MOKa3aHHOE Ha pUCyHKe (B AaHHOM criyvae C):
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sox New Project

_ O] x|
Templates E
Create one of the available templates to generate a fully-functioning k
application project.
Awailable Templates:
Dhrystone [Let's say Hello World' in C. =]
Empty Applicaton

IwIP Echo Server

Memory Tests

OpenAMP echo-test

OpenAMP matrix multiplication Demo
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zyng DRAM tests

Zynq FSBL

Q) <Back | dew> |[ Fmish | Canca |

PucyHok 26. BTopown guanor npyu co3gaHum npoekTa NpukinagHon nporpaMmmbl

Mo ymonyaHuio B gaHHOM npoekTe 6yaeT ucnonb3oBaH wabnoH “Hello World”

Mocne HaxaTua kHonkn “Finish” ©yaet cosgaH npoekt ¢ wabnoHom “Hello World” u
okHO SDK nprnobpeTEéT B1A, yKasaHHbIN HA PUCYHKe 27:

sk UART.sdk - C/C++ = Uart/src/helloworld.c - Xilinx SDK

File Ede Navigate Search ﬁéﬁct Run  Xiltnx Tools Window Help
0~ BrA&-RETOT NN BRWE A e

E&|Y v=n

(2 Project Explorer 52

@ system hdf
= i standalone_bsp 0

W, systemmss | 2 helloworld.c 5

@
= 0 % Ouline 2t % =i
#F Copyright (C) 2009 - 2014 Xilinx, Inc. All rignts reserved.[] B T
8@ Uan o sioh
[#-4 Binarics u platform b
e rectshe Y prinh
- Debug & main() - int
B e
& [¢ helloworld ¢
& [§ platform_configh
o [@ platform ¢
& [ platform b
] Iscriptld
2 Xilinx spec
& {8 Zynq_Uan1_Design_wrapper_hw_platform_0
int main()
init_platform();
print("Hello World\n\r");
cleanup_platform();
return 8;
H
L] ;lJ
4 Target Connections 2 4 & = O 8] Problems Consol ~ =01 [ESDKLog % BR=o
@ (> Hardware Server 0 errors, 20 warnings, 1 other ©7:31:02 INFO  : Register ers for CF services =]
@ {= Linux TCF Agent Description ~ Resource Path Location Iy e7:31:03 I interactiv \
& & QEMU TefGdbClient = & Warmings (20 ftems) 67:31:06 I
® i Infos (1 item)

07:31:09 INFO  : Su

1]

PucyHok 27. Bug SDK nocne reHepauuun npoekTa NpukragHon nporpaMmmbl ¢

waodnoHom “Hello World”
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Beeném kog TectoBow nporpamMmbl, npeacraBneHHbin Huxke B dpann “helloworld.c”
n coxpaHum ero. locne yero NpPou3oNOET aBTOMAaTUYecKas KOMMUASUMS MNpoeKkTa U B

KaTanore npoekTa NosiBUTbLCA haiin ¢ paclumpeHmem *.elf:

/******************************************************************************

*

* Copyright (C) 2009 - 2014 Xilinx, Inc. All rights reserved.

* Permission is hereby granted, free of charge, to any person obtaining a copy

* of this software and associated documentation files (the "Software"), to deal

* in the Software without restriction, including without limitation the rights

* to use, copy, modify, merge, publish, distribute, sublicense, and/or sell

* copies of the Software, and to permit persons to whom the Software is

* furnished to do so, subject to the following conditions:

* The above copyright notice and this permission notice shall be included in

* all copies or substantial portions of the Software.

* Use of the Software is limited solely to applications:

* (a) running on a Xilinx device, or

* (b) that interact with a Xilinx device through a bus or interconnect.

* THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR

* IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY,

* FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT
SHALL

* XILINX BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

* WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF

* OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE

* SOFTWARE.

* Except as contained in this notice, the name of the Xilinx shall not be used
* in advertising or otherwise to promote the sale, use or other dealings in
* this Software without prior written authorization from Xilinx.

*

******************************************************************************/

/*
* helloworld.c: simple test application

*

* This application configures UART 16550 to baud rate 9600.
*PS7 UART (Zynq) is not initialized by this application, since
* bootrom/bsp configures it to baud rate 115200

*

*| UART TYPE BAUD RATE |

* uartns550 9600

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
OnwcaHve npoaykTa 31




* uartlite Configurable only in HW design

* ps7_uart 115200 (configured by bootrom/bsp)

*/

I
/[MogknoyaemMble hannbi:
#include <stdio.h>
#include <sleep.h>
#include "platform.h"
#include "xparameters.h"
#include "xgpio.h"

I
/I OnpegeneHve naeHTuduUKaTopa BXOAHOIO nopTa AaHHbIX

#define GPIO_INPUT_DEVICE_ID XPAR_AXI_GPIO_0_DEVICE_ID
I
/I Oeknapauns yHKLMM YTEHUS AaHHbIX U3 BXOAHOro rnopTta

int GpiolnputData(u16 Deviceld, u32 *DataRead);

XGpio Gpiolnput; /* The driver instance for GPIO Device configured as I/P */
I
int main()

{
init_platform();
while(1)

{

int Status;

u32 InputData;
Status = GpiolnputData(GPIO_INPUT_DEVICE_ID, &InputData);
if (Status 1= XST_SUCCESS)

{

return XST_FAILURE;
3
print(&InputData);
sleep(1);

cleanup_platform();
return O;

3

Il
/I OnpepeneHne yHKUNN YTEHNA OaHHbIX N3 BXO4HOrO nopTta
int GpiolnputData(u16 Deviceld, u32 *DataRead)
{

int Status;

Status = XGpio_Initialize(&Gpiolnput, Deviceld);

if (Status != XST_SUCCESS)

{

|3
XGpio_SetDataDirection(&Gpiolnput, 1, OXFFFFFFFF);

*DataRead = XGpio_DiscreteRead(&Gpiolnput, 1);
return XST_SUCCESS;

g
I

return XST_FAILURE;
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Mpun aTom okHO SDK npumeT BUA, yKasaHHbIN Ha pucyHke 28:

s« UART.sdk - C/C++ - Uart/src/helloworld.c - Xilinx SDK =12 x|
Fiie Edi Navigate Search Project Run Xilinx Tools Window Help
M= Br{~m -0~ wDEA@ S S~ Loy Quick Access || 1 |[E&
[ Project Explorer 52 1%|Y =0 = 0 & Outine 52 9 a =l
@ (i standalone_bsp_0 = DA e ¥
=5 Uart U stdioh
#-4 Binaries U sleeph
® 5l Includes U platformh
-2 Debug 2 L U sparametersh
int main() U xgpich
[} # GPIO_INPUT DEVICE_ID
init_platform(); i 2%) -
while(1) GpiolputData(ul6, u32%) i
® Gpiolnput : XGpio
int Status; & main) i
u32 Inputbata; Gpiol 2%) - int
Status = GpioInputData(GPTO_INPUT DEVICE_ID, &InputData); = e e B
if (Status != XST_SUCCESS)
B2 sre {
Q;c helloworld.c return XST_FAILURE;
15
- platform_configh print(8Inputbata);
4 [2 platform.c slesp(1);
@ formh b
el ptfoon €leanup_platform();
R Iscript1d return 8
2 Xilinx spec %
@ (8 Zynq_Uart_Design_wrapper_bw_platform_0
% W3 BxoAHOr N0ATA
n 32 *DataRead)
{
int stat
Status = XGpio_Initialize(8GpioInput, Deviceld);
if (Status = XST_SUCCESS)
{
)i
Gpi ecti picInput, 1,
iscreteRead(&GpioInput, 1);
[ /] [ | i}
4 Target Connections 52 &£ 4% = 0O (%] Problems 2 ¥ =1 [ESDKLog 22 BRR=0
@ (= Hardware Server 0 errors, 21 wamnings, 2 others 07:31:02 INFO  : TCF services =
#-C= Limx TCF Agent Description = Resource | Path Locaion [Ty ©7:31:03 INFO  : Lau ractive C:\buf\Xil_Prj\UART\U
i . a U arm - 87:31:86 INFO i
& QEMU TcfGdbChent . Wasnings (21 items) 07:31:09 INFO e C:/buf/Xi1_Prj/UART /UART . sd
& i Infos (2 ftems) 87:31:09 INFO connection channel
87:31:89 INFO & Su
o | ) Al | ;I—J

PucyHok 28. Bug SDK nocne komamnauum npoekTa npuknagHon

nporpamMmmei

Takum ob6pasomM, Mbl co3aanu NPOEKT MPUKNaAHOro MpPorpammMHOro obecrnedyeHus,

OcyUJ,eCTBJ'Iﬂ}OLLI,MVI YyTeHne [faHHbIX C BXOAHOro mnapannieribHoro

nepeHanpasndawwero npuHATble OaHHble B

HeobGxoaMmo co3aaTb MNPOEKT 3arpy34vnka nepsoro ypoBHA.

npuémonepeaaTymk

nopta AaHHbIX W
UART. [HOanee
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3.3.2.3 dopmuposaHue npoz2paMMbl Ha4yasibHO20 3a2py34yuka FSBL u ¢paunos

npowueku ons MJINC u ¢pbnewku

Mporpamma 3arpy3unka HadanbHoro ypoHs FSBL, npeactaBngaet mns cebsi, npoekT
NPUKNagHoOro npunoXeHusi, cosgaHHoro ¢ wabnoHom “Zynq FSBL”, koTopon BXxOAUT B

cocTaB wabnoHoB SDK npegoctaBnsgemMbix N0 yMOMYaHuio (PUCyHOK 29).

5ok New Project - —I—I‘ 0 il
Templates i EL
Create one of the available templates to generate a fully-functioning i "}
application project.
Available Templates:
Dhrystone Let's say "Hello World' in C. :I
Empty Application
Hello World

IwIP Echo Server

Memory Tests

OpenAMP echo-test

OpenANMP matrix multiplication Demo
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zyng DEAM tests

Zyng FSBL

© <Back wests |[ Fmsh | cancel

PucyHok 29. LLlabnoH ons npoekTa 3arpy3dnka HavyanbHOro ypoBHS

[anbHenwne OencTBUA MOMHOCTLIO aHanornMyHbl NPOLECcCy Co3faHus NPUKIagHoro
NPUIOXEHUA 332 WUCKITHOYEHMEM TOrO, YTO HET HeobXOAMMOCTW AOMUCbIBATb CBOW KOA B
npoekt. B pesynbrate KOMMUAAUMW MpoeKkTa B €ero nanke Takke noaABuTbCAa dpann c

pacwumpeHnem *.elf. (pucyHok 30)
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sk UART.sdk - C/C++ - Uart'src/helloworid.c - Xiline SDK
File Edw Navigate Search Project Run Xilinx Tools Window Help

=R B R RO RDBBAWE ISR ErD Quick = [|@
2 Project Explorer 51 n&|¥ ==01 2 = B g Outhue 2 =0
= {5 FSBL : [Elm SPLE RN
#defi u adioh
P dopaany. «Tenus ga o sleeph
& int 6 Data(ulf DeviceId, u platformh
% ¢ Debug XGpio GpioInput; / The drive o sparametersh
Bg R‘;‘ int main() Y xgpioh
% 8 sthiidalone_bsp_0 # GPIO_INPUT_DEVICE_ID
% Uant t:ﬁ;ﬂ?tfwu: ¥ GpiolpuData(ul6, u32®) - int
(B Zynq_Uast_Design_wrapper_w_platform_0 ® Gpiolnput
int Status; # man() i
432 Inputbata; o GpiolnpuData(ul6, u32®) - int

Status = GpioInputData(GPIO_INPUT_DEVICE_ID, &InputData);
if (Status != XST_SUCCESS)

{
return XST_FATLURE;
}

print(8Inputhata)s
sleep(1);

cleanup_platform();
return 8;

b

e T ——
int GpioTnputData(ulé Deviceld, u32 *DateRcad)
lint Status;

Status = XGpio_Initialize(GpioInput, DeviceId);
if (Status |= XST_SUCCESS)

{
return XST_FAILURE;
s
XGpie_SetDatabirection(8GpioInput, 1, BXFFFFFFFE);

“DataRead - XGpio_DiscreteRead(8GpicInput, 1);
return XST_SUCCESS;

b
ol
4 Target Connections & S ] B Console 12 = O []SDKLeg &
Hardware Server P& B E | MBvv a7
Limx TCF Agent CDT Buld Console [FSBL] 7
QEMU TcfGdbChient arm-none-eabi-size FSBL.elf |tee "FSBL.elf.size”

text  data bss dec hex filename
54828 4204 71832 130864  1f30 FSBL.elf
‘Finished building: FSBL.elf.size’

©7:35:18 Build Finished (took 28s.96ms)

il |

PucyHok 30. Bug SDK nocne koMmnmnsaumm npoekTa 3arpy3dnka HavyanbHOro ypoBHS

Hanee Heobxoaumo cdopmupoBate ¢annbl npowwmskn ana MIAC n dnawkn.
3ameTum, 4TO (hannbl NPOWMBKN ANS NepBon yxe Obinn co3gaHbl. Mmu asnstotca *.bit
dann, creHepupoBaHHbii B Vivado wun *.elf dann, creHepupoBaHHbIN B MpoOeKTe
NPUKNagHoro nporpamMmMHoro obecneveHuda. [1oaToMy Ha [aHHOM 3Tane yxe MOXHO
nonpoboBaTb 3anycTuTb NpoekT. [1ns atoro Heobxoamumo cHavana 3arpy3uTtb B MNJINC *.bit
dann, a 3atem 3anyctutb ann *.elf, npoekra npuknagHoro NporpamMmmMHoro obecneyeHums.
Ansa 3arpy3kn *.bit dbanna n3 cpegbl SDK Heobxoaumo BbinonHUTL komaHay “Xilinx Tools
- > Programm FPGA” (npegBaputenbHo Heobxoammo noaknioumntb nnaty K MK yepes
JTAG nporpammatop (Hanpumep XB-XUP USB-JTAG) v nogatb Ha Heé nuTtaHue). Onga
nogkrtoveHms JTAG nporpammaropa K nrate MOXHO Mcnornb3oBaTb nepexoaHuk ¢ IDC10

Ha PBS-12 (LDM-ADAP-JTAG Xilinx - B KOMNAeKTaumo He BXOANT) PUCYHOK 31.

PucyHok 31. Bug nepexogHuka LDM-ADAP-JTAG Xilinx
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B pesynbTate nosBUTbCSA OKHO, N306paKEHHOE Ha pUCYHKe 32:

sk Program FPGA 3 ﬁl

Program FPGA
Specify the bitstream and the ELF files that reside in BRAM memory

~Hardware Configuration

Hardware Platform: |VA%

Comnection: ILcn:al - New

Device: | Auto Detect Select. .

Bitstream: Zynq Uart_Design_wrapper.bit Search...| Browse..

™ Partial Bitstream

BMMMNMI File: gearch. | Browse.
— Software Configuration

Processor | ELF/MEM File to Initialize in Block RAM |

@ Program Cancel

PucyHok 32. MNporpammuposaHue MNJTNC yepes JTAG B SDK

[Mocne ycnewHon 3arpy3km KOHUrypawumoHHOM nocnegoBaTenbHOCTN, Heobxoanmo
Ha yXXe NPOoLWNTON nnaTte 3anyCTUTb NPOEKT NPUKNaAgHOro NporpaMmmHoro obecneveHus.
Ana atoro Heobxogumo B naHenun “Project Explorer” BbibpaTb nanky ¢ npuknagHon
nporpammon n B eé noa avpektopumn “Binaries” BbibpaTh hann ¢ pacwunpeHnem *.elf. B
KOHTEKCTHOM MEHI0 HYXHO BblbpaTb cnegytowyto komangy: “Run AS-> Launch on
Hardware (GDB)” (pucyHok 33).
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=r UART.sdk - C/C++ - Uart/sre/kelloworld.c - Xiline SDK

NEIE|
File Edit Navigate Search Project Run Xilx Tools Window Help
5 | B*R~@it-O~ D@ BABE A~ S Era Quick Access :| B |[ By
[? Project Explorer 52 E&|¥ v=0 & helloworld.c 2 = B % Outne 2 % =a
@ (5 FSBL . WhMKATORS, BXOAKOTS NOPTA ABMNRX = R e % <
- stzndalone_bsp_0 0_INPUT_DEVICE_ID  XPAR_AXI_GPIO_O DEVICE_ID u sdoh
=8 Uant / HEKaADMI SN TSNS ARSI W3 RXRANICS NGRTA 4 skeeph
=4 Binaries int GpioInputData(ulé D *DataRead); u plaform h
4 = X6pio Gpiolnput; stance for GPIO [ u xparametersh
New » / 7
&5 Ln@d int main(} o xgpioh
¢ bootin gy t # GPIO_INPUT_DEVICE_ID
96 Db gy i v ::;;;rz:il'ﬂ’m()" f+ GpiolnputData(ul6, u32*) - in
B we { ® Gpiolnput - XCpio
(8 Zynqg Uz [F) Copy Cri+C int Status; # main():int
Paste Ol u32 InputData; o GpiolnputData(ul6, u32*) : int
Status = GpioInputData(GPIO_INPUT_DEVICE_ID, BInputData);
R Delete Delete if (Status != XST_SUCCESS)
Move...
return XST_FATLURE;
Rename. F2 % -
BEe——— ] i print(&InputData);
i= Import.. leep(1);
s E(pan.. t
= cleanup_platform();
Refresh 5 }\"sh‘rn £A
Run 4s [ & ! Launch on Hardware (System Debugger)
Debug As ¥ E 2 Start Performance Analysts 43 BXGAHOLS NOPTA
Compare With v §, 3 Launch on Hardw tem Debugger an QEMU) Jutaiend)
Replace With » [ )5)
oo , ()5 Local CAC++ Application Deviceld);
G 6 TCF. i
Praperties Alt+Enter
Run €
roprre— , )
*DataRead = XGpic_DiscreteRead(8GpicInput, 1);
return XST_SUCCESS;
Y
[] B | Si—] =
48 Target Connections 2% L= Bc = = O [E)SDKLog 3 RE=0
3 . Haskvme Scrves % B B [ M B v~ or3n06 me0 5 z = =
@-{= Limx TCF Agent Program FPGA 9 INFO

- QEMU TefGdbChent

Cable USB 86000000000000" &4 levelssd)
Xi1_Prj/UART/UART . sdk/Zynq_Ua

n
i
_'ILI‘l I

PucyHok 33. 3anyck npoekTta npuknagHon NporpaMmmbl Ha y>Ke CKOH(OUIypupoBaHHOM

index 1' command
Design_wrapper_hw_platfor

]

»

annapaTHOM 4YacTu

[Mocne BbINOMHEHMST AAHHOW onepauun NpuKNagHoe npunoxexHne dyaet 3anyLeHHo
Ha annapaTHou nnatdgopme.

Taknmm obpasom, octanocb chopMmMpoBaTh NULWb ann NPOLUMBKA ANs Nawki n
npowunTtb e€. [Ans co3gaHuna channa npowmnBkn raw naMmsaTn HeobxXxoanmMo BbIAENUTH B
naHenun “Project Explorer” nanky npuknagHon nporpaMmbl U B KOHTEKCTHOM MEHHO

BblbpaTb komaHay “Create Boot Image” B pesynbTaTe BbINOMHEHUS KOTOPOW MOSIBUTLCH
OKHO, n306paxEéHHoe Ha pucyHke 34:

5in Create Boot Image

Create Boot Image
Creates Zynq Boot Image in bin format from given FSBL elf and partition fles in specified output folder

Acchitectre: [Zymg v

@ Createnew BIF fle ~ Import from existing BIF fle

Basic | Security|

Output BIF file path | Cbuf Xd_Prj UART\UART.d Uart bootimage Uart bif Browse..
UDE data: [ Browse...
I spit Owpat format: [BIN_+]

Output path: | Cbuf>dl_Prj UARTUART sdk Uart bootimage BOOT bin

| Prj UART\UART sdk'Zynq_Uart_Design_wr:

y t Design _hov_platform_0\Zynq_U... none
C:buf Xi_Prj UART\UART.sdk Uart Debug Uart.elf

none:

=)

Previcw BIF Changes [ Create lmage |

PucyHok 34. [uanor co3gaHns obpasa anga ¢onaw namatm
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OTOT gmanor nokasblBaeT, Kakve harnnbl BOMAYT B 3arpy304Hbi 06pas ans onaLuku.
Mo ymonuyaHuio B Hero obssaTenbHo BxoanT dhann *.elf 3arpysunka nepBoro ypoBHS,
dann *.bit koHurypaumm annapaTHon 4actu, paspabdatbiBaemon nnatopmbl U hann
*.elf npoekTa npuknagHoro nporpammMHoro obecneyeHms. Takke MOXHO 3agaTb BbIXOAHOM
dopmaTt danna u ero mMectopacrnonioxeHve. [Ans OaHHOro npoekTa BbIXogHOW dhawnsn
AOIMKEH NMETb pacLUMpeHME *.mcs.
lNocne reHepaumn gaHHoro dpanna B nanke npoekTa NPUKNagHoro nporpamMmMHOro
obecneyvyeHnsa NoaBuTbCA nog aupektopus “bootimage”, B kotopon n ByaeT HaxoauTbCA
creHepupoBaHHbIn hann. Ero 3arpysky MOXHO ocyuwlectButb cpeactsamm SDK BbINonHMB
komaHay “Xilinx Tools->Program Flash”. [pyn 3ToM NosABUTLCA OKHO M30BpakeHHoe Ha
pucyHke 35:
EEEE—

Program Flash Memory
€% Image file should be mcs/MCS or bin/BIN format

Hardware Platform: IZ}-‘rlq_Ua.r‘t_Desi_g_n_wrappa'_h‘»\' _platform 0

| B,

Connection: ILocal j

Device: I Auto Detect Select...
Image File: I Browse
Offset: I

Flash Type Iqspi_s&lgle

FEEL Filz: I Erowae

[T Convers ELF to bootlnadable SREC format and prooram
I~ Blank check after erase
I~ Verify after flash

(‘:?) Erogram | Cancel |

PucyHok 35. MNporpammupoBaHue conaw namsatv B SDK

Takum o6pas3om, Obin MNokasaH uMkn pas3paboTkm npoekTa Ha annapaTHoOW —
nporpammHon nnatcopme ZYNQ c npumeHeHnem cpeactB Xilinx Vivado n Xilinx SDK.
[aHHbIN UMK, NPUMEHNM K NPOEKTaM NBON CNOXHOCTK, peanu3yemMoro Ha nnatgopme
ZYNQ.

3.4 Komnnekrtauus
e oTnapoyHas nnata LDM-HELPER-XC7Z015-1CLG485;
e CD-guck c onucaHnem K nnaTte, AeMOHCTPaLMOHHLIMU NPpUMepamMm 1

OOMNMONHUTEINbHbLIM NPOrpaMMHbIM obecneyeHnem.
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3.6 TpaccupoBKa no criosim
Cnou TOP

DS-HELPER-XC7Z2015-1CLG485-1.3 Dec., 2019 www.ldm-systems.ru +7(495)500-89-20 info@ldm-systems.ru
OnwcaHve npoaykTa 40




Cnou LAYER 2
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Cnou LAYER 4
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Cnou LAYER 6
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4 Jkcnnyartauus, XpaHeHue U TpaHcnopTupoBaHue

TpeboBaHus K yCnoBusiM aKkcnnyaTtauuu:

N3genve npu ncnblTaHmsax, NepeBo3ke, XpaHEHWUM 1 AKCNIyaTauumn He HaHOCUT Bpeaa
OKpyXarLlen cpege u 300poBbi0 4eroBeka. CoxpaHseT cBou napameTpbl BO BCEM
AnanasoHe pabounx Temnepatyp ot 0°C pgo +70°C B 3aKkpblTOM MOMELLEHUN C
OTHOCUTENbHON BNaXXHOCTbIO Bo3ayxa He 6onee 80 %, 6e3 koHaeHcaTa, Npu U3MEHEHUN
HanpsKeHUsi MEPBUYHOrO WUCTOYHMKA 3MeKTponuTaHus B AonycTuMbIX npegenax. [lo
9NEKTPOMArHNUTHON COBMECTUMOCTU W3Lenve COOTBETCTByeT BCeM TpeboBaHuaAM NS

annapaTtypbl fJaHHOTO Knacca.

TpeboBaHusA K yCNOBUAM XpaHeHUs:

N3penne [JoOMKHO XpaHUTbCS B CKMAACKMX MOMELLEHUSX, 3alMLLEHHbIX OT
BO3AENCTBUA aTMOCEPHbIX OCALKOB, Ha CTeNnnaxax B YNakoBKE NPOW3BOAUTENSA Mpu
OTCYTCTBMM B BO34yXe MapoB KWCMOT, LienoYyen Wu [pyrux BeLecTB, Bbi3blBAKOLLMX
Koppo3auto. Ycnosus xpaHeHust nsgenma no NOCT 15150-69: TemnepaTtypa Bo3gyxa OT
+5°C po +40°C, otHocuTenbHass BnaxHoctb Ao 80% npu Temnepatype +25°C.

MpeaenbHbIN CPOK XpaHEHUS B YKa3aHHbIX YCNOBUSX - TPU roaa.

TpeboBaHus K ycrnoBusiM TpaHCNOPTUPOBAHUA:

TpaHcnopTupoBaHMe u3genusa paspellaeTcss B ynakoBKe Mpou3BOAUTENS BCEMU
B/AAMU TPaHCMNOPTa, 3a WUCKIOYEHWEM HerepMeTu3MpOBaHHbIX OTCEKOB camoneTa, 6e3
OrpaHU4YeHNs PacCTOAHMS.

TpaHcnopTpoBaHMe ynakoBaHHbIX W3OenUiA MOXeT MpPOoM3BOOUTLCA B KPbITbIX
BaroHax W aBTOMalMHax, TPHOMax CyAOB U repMeTuyYHbIX KabuHax camorneToB Mpu
Temnepatype Bosgyxa oT -20°C go +70°C. lMpu nobom cnocobe TpaHCNOPTUPOBaHUSA
HeobXxoaMMO NpeaycMoTpeTb KpenneHue swuka K Ky3oBy (nnatgopme) TpaHCNOpTHOro

CPe/iCTBa C NMOMOLLbIO KpeNneXHOoN apmaTypsbi.
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