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—. FERERFSOCHE 1Y

RFSOCEEXILINXAT GRE#AMDYL) AIZYNQ Ultrascale+ RFSOCERFIET X 5157156
ENAI—FRS0CEF, HER T SIRADCKIDAC (1441) , Hehitih B B HIREER R KADCEE
735.9GSPS, DACERKJ910GSPS. E & K{Fmst 2l LARITHIRGT G S EiRAE, AETINF
B3RME, TURKARFREBEESRF . HOEREME T MHfxcortex AS3LAKR M iZcortex R
RFEEE, RERIZARGLIEMRE. HEERAUltrascal e+2HIRIFPCA, JLEKEIR, HES
MBIETALIERES]. BTRFSOCHT ALFILIK, HABLLRRFIAG), HEFFH270R, 290RE, 357
A39DRE, 4ARFIHATDR, 49DRE, RIFE6ART, HAEIHRIH63DRFI67DR. 6FRFIE 758 TRFSOC
DFERRfF, inT —Leftsiy EIhREARALIBSE T, BRibZoh, RIB[RMAME—HH:

PROCESSING SYSTEM PROCESSING SYSTEM INTERFACES

PROGRAMMABLE LOGIC

RF AND DIGITAL FRONT-END Sugs YSTEM

Dbe &R
RF-DAC
DUC B

LOW-pry opp
SiGNA,'_ PROCESSJ’NG

Zynq UltraScale+ RFSoC DFE

Zynq UltraScale+ RFSoC

AR E R FH67DREH, (I 1FF L HRRF67DR-Lite o EEAI 2 HLT-XCZU67DR-B, BT 4
XDFEf= &R, FATMNERFMAIABRIINTRIE, XHERAFE (zyng-usp-rfsoc—product-

selection—-guide. pdf) :

Device Name ZUB3DR ZUB4DR ZUB5DR ZUG7DR
DFE
Quad-core Arm® Cortex®-A53 MPCore™ up to 1.3GHz, Dual-core Arm Cortex-R5F MPCore up to 533MHz
g # of ADCs 4 2 8 2 6 8 2
FHAUGHAREERE Max Rate (GSPS) 2.95 5.9 2.95 5.9 59 295 59
A # of DACs 4
14 IERIRRACW/DUC Max Rate (GSPS) 10.09 10,09 10.09 10,09
SD-FEC 0 0 0 0
Digital Front-End Hard IP (DFE IP) Channel Filter, DUC/DDC, Mixer, CFR, Complex Equalizer, PQ Resampler, DPD
Low PHY Hard IP FFT/iFFT, PRACH None FFT/iFFT, PRACH FFT/iFFT, PRACH
Number of DDCs per RF-ADC™ 1 1 1 1
RF input Freq max. GHz 7.125
Decimation / Interpolation 1x, 2x, 3x, 4x, 5x, 6x, 8x, 10x, 12x, 16x, 20x, 24x, 40x
System Logic Cells (K) 393 328 489 489
CLB LUTSs (K) 180 150 224 224
Max. Dist. RAM (Mb) 5.47 4.56 6.8 6.8
Total Block RAM (Mb) 17.6 15.8 22.8 22.8
UltraRAM (Mb) 36.6 225 45.0 45.0
DSP Slices 1,200 1,872 1,872 1,872
GTY Transceivers 4 8 8 8
PCle® Gen3 x16/Gen4 x8 / CCIX"? 0 0 0 0
150G Interlaken 0 0 0 0
100G Ethernet MAC/PCS w/RS-FEC 1 1 il Al
System Monitor 2 2 2 2
-1, 1L -11, -1 -1, -1 -1, -1t
Speed Grades 21,200 21U 212U 21,20
PSIO, HDIO, HPIO PSIO, HDIO, HPIO PSIO, HDIO, HPIO PSIO, HDIO, HPIO
Package Footprint Package Dimensions GTR, GTY GTR, GTY GTR, GTY GTR, GTY
RF-ADC, RF-DAC RF-ADC, RF-DAC RF-ADC, RF-DAC RF-ADC, RF-DAC
214, 24,130 214, 24,130 214, 24,130 214, 24,130
E1156 35x35 4,8 4,8 4,8 4,8
6,4 10,8 6,6 10,8

M EFARIEAUEER], 67DREE8IEIE2. 95GHIADCFI2IEIERIS. 9GRHEZRADC, LUK 8iE
B8 A 10GSPSRAFZRHIDAC, HiFA89KHIFPGA.
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ARSI AN FF ARSI I TR M AR . AT T L IRA EZ A REHSHA
BOSENHE, BEAXE, $XAPBEXNALEERESEZNEN. WAFMRERL
MY, ARAEESERIZEPOFCHEA . BESXTHALRAE FHEMA TS E Y
{02RF67DR-Li telRiEMIA £ AIERT) ©

=, BHEOThREE

BHEHITEEZEOSANT, BEXNTETUNA~RENEZOFIARNT
fi#, WLURIRFIES N IIRERE O AEMRE :

BOOT PS DDR4 ZYNQ RFSOG PL DDR4 TRIG/PPS

USB3. 0 — FSHIADC X2
EMMC
FIk A
156. 25M
GTYR}h
. ADC X8
100GES [
JTAG
UART
AR — DAC X8
DC5. 5
12V/5A ShERETBh
SYNCRIZH

HAEED STATE |X0802WVS FLASH SD (TF) PS/PLEH
M R DONE PL LED

FAMERBSRIERIZE, BT, BEED, RO, F4E, SYHADC DACK BTH
BEO%%E. *TFRAEESERE.



X

M, BiR

AR RIE A A

Chengdu HenryTech Technology co., Ltd

FAMBRZHRESESHAT, BEVTREEE-HIME_ID:

iR itk Bk AR
FHIE VCC5. OV MP8774H 5.0V 12A
VCC_INT MPQ8645 0. 85V 60A
MGT_AVCC MP2145 0.9V 6A
MGT_AVTT MP2145 1.2V 6A
DDR_1V2 MP2145 1.2V 6A
VCC_AUX MP2145 1.8V 6A
VCC_1V8 MP2145 1.8V 6A
ARM/FPGA VCC_3V3 MP2145 3.3V 6A
PS_AVCC TPS74901 0. 866V 3A
PS_AVTT TPS74901 1.8V 3A
MGTVCCAUX TPS74901 1.8V 3A
PS_DDR4_VPP LP5907 2.5V 0. 3A
PL_DDR4_VPP LP5907 2.5V 0. 3A
VCC_1V1 MP2145 1.1V 6A
VCC_2V0 MP2145 2.0V 6A
DAC_AVTT TPS74901 2.5V 3A
AD DAZR%y ADC_AVCC TPS74901 0. 925V 3A
DAC_AVCC TPS74901 0. 925V 3A
ADC_AVCCAUX TPS74901 1.8V 3A
DAC_AVCCAUX TPS74901 1.8V 3A

&P, FIEFBIF. EPTBE—Libmptsh, FiXJTAGHE, UKBIFREEMCUE
HISREIREREYH . BARRBBRTOVEIEERTIE, EAFENCUHIT EBIRFESH . BiR
EIEMCULREERETIE. FHBIRLBINFA:

VCC_INT->MGT_AVCC->MGT_AVTT->VCC_AUX->DDR_1V2->

VCC_1V8/VCC_3V3/VCC_CLK/PS_DDR4_VPP/PL_DDR4_VPP/VCC_AVCC_AUX/PS_AVTT

/PS_AVCC. DACHHXEaiR Jc_E BB 225K : ADCEJADC_AVCCAUX->ADC_AVCC.,
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KR FEREKIRFAN/ XN (SW—EigE AKIEAN) , SREMNENRINEE.
75, DEBUGEIR R4y

FERIER—AFT2232H075 R, #HITITAGLAKREORER, FREEMNESTD L.
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FH AT AYZYNQRIDDREC BN T, BERELES%E (11PSALIEEEHC & Khel loword3TED)
REATHITACE . DDRAZEPS L F KEENSITIT2400MRE, XMEHTPSAIEEMIEHIE S
RE, SEFREXFAFERABEH2666M, REENTILES:

B Re-customize IP X
Zynq UltraScale+ MPSoC (3.5)
@ Documentation %* Presets IP Location
Page Navigator = DDR Configuration
D Switch To Advanced Mc Enable DDR Controller v

| PSUltraScale+ Block Desig ~ Load DDR Presets| DDR4_MICRON_MT40A256M16GE_083E v

/0 Configuration Slagiing giiens

Clock Configuration Requested Device Frequency (MHz) 1200 Actual Device Frequency :1199.988037

DDR Configuration DDR Centroller Options

PS-PL Configuration Memory Type DDR 4 v Effective DRAM Bus Width = 64 Bit v
Compenents = Components v ECC: Disabled

DDR Memory Opticns

Speed Bin (use tooltip) DDR4 2400P DRAM IC Bus Width (per die) 16 Bits v
Cas Latency (cycles) 16 DRAM Device Gapacity (per die) = 4096 MBits v
RAS to CAS Delay (cycles) 16 Bank Group Address Count (Bits) 1
Precharge Time (cycles) 16 Bank Address Count (Bits) 2
Cas Write Latency (cycles) 12 Row Address Count (Bits) 18
tRC (ns) 45.32 Column Address Count (Bits) 10
tRASmiIn (ns) 32 Dual Rank
tFAW (ns) 30.0
DDR Size (in Hexa) OX7FFFFFFF (2GB)
Additive Latency (cycles) 0
> QOther Options v

‘ OK ‘ ‘ Cancel |

LR EFRREHRAFELASRKMERE, ZHITPSITHIEE. EHBIZYNG MPSOCH AR
5 F2400MAVIREE .

J\. PL DDR4ZE%

5ZYNQHIPS_EHUDDRA 5 R—4¥, HUI-SNT5AD256M16D4-HR, {NIXZPLERS> HIDDRIEFEH,
DAL . (BRIEE, PLSPSH[E, PLERSY, ERRAZRF2666MEZR, ELPSERSY
H92400MEER—LL | X ZETFFPGARIMIG DDR4 IPAZIRE . TSR EBHNNAEERRTER
fi&, B ERRAMBERRBILANZ(E, mhaeHe—LERNAEXR, FTEAFAIPLA HAFIDDRA.
[EBTETPL BANKS| BN E, FrLARBEIRIT32LAIDDRTFE, WEIRIBEE TS (BNEH
UEESERIEED -
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E+hERS PLAYDDRMFAESR Y

PL_DDRS VT
PRS 4 L DDRY AI
i 3 PLDDRIA e
1 2P DORIAT NTSADISGMIGDIR NTSADISOMIGDIIR
T PLDDRIBA!
499 0 PL DDR4 A0
oo - 0
LI 4 oo o Al pato |-G poRs pos > potn |62 D0Rs D016
S PLDDRIALD 2 DAL I prbbRi Dot 5 BOL "7 —pL DbRIDOTS
2 L DDRIWE B a D [i—pL bR DOS 7 17 P DRI DO2!
TP DORIAIT & DoL2 [Tt poRbos s DOL i pDoRroon
oo G 5 TPL DRI DOT s Bt [z P bori oz
Tis P DDRs DOU 7 TSP DRI DOIS
al = PL_DDR4_DQX L PL_DDR4_DQ20
PRIO by gy A8 DQL6 =7 1 DQLS 33
) , as 4 o o DoLe 7P boRe bz
3 PLDDRI A6 T— Y = e
1 3 PL DRI BAT i A3 PL DDR4 DOW : v 25
R s B Al DUD -5 —i-b Do i Al DQUO B by
; 3 ! "G piDORI DO FLDDRE z U} [P bora D016
2% aB DA |7 pi-pORIDOR2 a QU b hbRi 0T
4 PLDDR4 A3 PL DDR4 BAD Dou3 F—pLobReDOII PL DDR4 BAO i memm
{ R FLDDRS o DUt C—ppbra pors PLDDRIT, o avs [.Ce—tDoRi D02
1 3 F DDA FLDDRA G0 - Dove by TL-DbRiDots FLDDRI B0 2 DQUS [y pomiposs
1_PL DDRs A5 . H D7__PL_DDRE DO )6 [[D7__PL DRI DO3!
A DQUT z DQU7
o porewen 12 | o PLDDRS WE B
o DDORIRAS B WEBAL T —
4 L DDRA ACT B DoRi Cas B _mr | RaS-BAle 63 pL poRi DoSw FLDDRi CAS B G3 L pRa DOS
1 TP DDR (G -5 ol s e -1 |5 P bR DS
b 2L DDREODY roorscik e K7 | o g PL DDRS CLK P
{ TP DDRIGS B FLDDRE CTK N or DQsu_T |-B7__PL DDRS Do PLDDRECLAN pasu_r | -B2_DL DRI DOSPY
e PLDDR Okt & DO [P AT DDRi DN PLDDRS DS+ [AT_PL DRI DO
PR L e cnss L e Do Acts DL_B_DBIL . ot o
L b s ] DMURDBIU T TEN T e
How g T ke M. PN R ALERTB e L
1__PL_DDRY Ad . R67T 47K
o T_FLODRCAL PL DDRs ST
e s s em A
L DDRCGS B 17| DRI C

DDRARIVTTHIVREFESE

uzs
TPS51206D5GR

T T

1 1monake I S S e e s IO omn i o Vit [ g oo v
104 vee_; 1 von aNp [
=

S FPLAEIDDRAS | B, ZEIEFIPLAIBANKSS BANK6G L, iXFHNBANK/ETFHP BANK, EE/EH
1.2V, BERARGESIHAILIEZESE (06FEASIBARTH)Y Fzub7dr_pl_ddrd. xde .
XEAREMIEEAN0, XFPL DDRAELE IPAZANT :

| B8] Re-customize IP X
DDR4 SDRAM (MIG) (2.2)

© Documentation IP Location

(") Show disabled ports Component Name  ddr4_0

Basic  AXI Options Ad d Clocking Ad d Options o ing and Design Checklist
A
| Mode and Interface
| Controller/PHY Mode = Controller and physical layer face
Clocking
Memory Device Interface Speed (ps) 7504
(750 ps = 1333 MHz) Range:[750..1600]
The minimum supported time period for DCI CASCADE is 938 ps
PHY to controller clock frequency ratio  4:1 v
CO0_DDR4 (") Specify MMCM M and D on Advanced Clocking Page to calculate Ref Clk
St B Reference Input Clock Speed (ps) 10000 (100Mhz) v
|l|[4+ co_sys_cLk <0_init_calib_complete
c0_ddr4_aresetn dbg_clk
sys_rst dbg_bus[511:0]
GELAEIR 1 e Controller Options Memory Options
c0_ddr4_ui_clk_sync_rst -
[__] Enable Custom Parts Data File Burst length 8
Custom Parts Data File o_file d Cas Latency 19 v
A complete list of valid values and sample CSV files can be found here Cas Write Latency 14 v
| Configuration ‘Components v ~
(") Clamshell Topology
Memory Part MT40A256M16GE-075E v
Memory Details: 4Gb, x16, Row=15, Column=10, Bank=2, Bank Group=1,
Ranks=1, StackHeight=1
Slot Single v
10 Memory Voltage 1.2v v
Data Width 32 v
v

SR AT SR (O1REEE R /RF67DR_PIN_ASSIGN. x| sx)
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F AR EBPSERSTHIEMMCTZfi%, SDIZEO, LANEEPROM, [RIBEIRIE+7<E847:

GHn usao
o]
ci29 uxA umB
PRIL -, 105 - 103 ;
s EMMC CCLE 1 o T ] s vee_ skt veer
3 - 99 i 2 veez vssi
2 ENIME RETH KS | RESET - vees vss2
s 2 VCCH VsS$3
vee_iva4 ok L EMMC CMD M5 | emp VsS4
PRI 10K p
P — 231 pam - |+ GND
- ~ 2 DATI VCC_IVE S veco! Vvssal
- 43 paT2 i veca VSSQ2
- 53 DATS £ veces VSSQ3
= 5] DAT4 ] Vecod VSSQ4
e DT B3] DATS 3 ] veeos VSS05
MMC- DATA7 B B:# 2 | vooim
y - A
- C130]
PR23 10K MKEVDOSGCB-SC510 =
103 MKEVO08GCB-SCE10

EMNCT] REIR BT A EIER, XBhAsER1660E S, I {RiEseB

usc

VCC 3V3 VLS AN uNu-\u¢ RFUI
- =

o GND 5
RIGOLR161 = i 3‘;‘1\" i”?‘kg L
47K 347K : :

12C EE SDA— =13 ot ~ 4 SDI D2

I2C EE SCL s | DA o ('N',) 3 SD1 D3

e s S MD
mn-l]b» wp 5 Al -

VCC_3v3 :L( AD SDI SCK v;:,_w,]—_—
047 = — 3

AT24002 GND ool —5

— 3]

]

0

F SHELD | =t
TF_Card P10 1 gry17

GND

MKEVDDSGCE-SCH10

NCI05 =7

NCI106 ==

MKEVDOBGCE-SCE10

FAEMMCIE /SR A5, AR AT B/, BS 2 =5SKLMAGIJETD-BO415 & E =& E
SMKEVO08GCB-SC510, REZ/V8GBZ[8); SDIEOXRMATFFEM, & AX#E326 (SD2. 0fMY
BATHE326) , IEEBRRNERTERIGBEE, BN HRESIH, HRBEMN
WHIARFHUt. HIM24C02HIEEPROM, XMRUBRZT K, —RA LEIULHIBL24C02, &
FRREAT24002, FiF, &%, e—¥, JHEEERENK.

EIEENS/\E5S, FLIREREFQOSPI FLASH, B2 2MT25QU512ABB1EW9-0SIT, 48
X8I, {FMdual parallelt®z:

PR25 MT25QU512ABB1EWS-0SIT
- T e QSPI0 CS QSPI0_CS 1 " e | 8 e
vee I Rt 7 QSPI0_DQ2 QSPI0_DQI Hg | i O QsPI0 DQ3 1V CC-1VE
6 OSPI0_DQ2 DOUGDHOEDIO-TT ¢ SPI0_CLK
w0 | - WP(I02) CLK ——9~—~——~5 e
" GND | GND = DIlo0) —CSH0 DO
47K
(=9
u3s =
MT25QU512ABB1EWS-0SIT
PR26
S e 4 QSPIL €S SPI1_CS 1 [ — - _ poee et
3 QSPIL_DQ2 SPILDOT 2 | 80 deowmace, |7 SPIL_DO3 =
A ) QSPIL_DO3 SPIl DO2__3 6 QSPII_CLK
e OSPI0_DO3 g | (ke CLK 7 05PIL_DQO
vee 1vs| SLAR R (JND-||I7 GND =  DI(I00)
47K
(-9
U36 gl

XTHEERIEE, BiESE (11PSAIERSHELE Khel loword$TED) #XFQSPI, SDIZ
O, UKI2CEORE.
10
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+. 100GE QSFP283¢[

FERBE—MNO00GLLAMO. BT 67DREIGTY B AL 35326bps, 100G=4X25Gbps, {1
KFH—/N0SFP28 (QSFPFR RSO, 28F~IEMO R ASNZ28Gbps) , 67DRE M AN1006GM O

THRE S, ARBRAIEE:

BA RF ARE (GHz)
HER/ Pt

14 {il RF-ADC ADC ¥ E
BAEE (GSPS)

14 {il RF-DAC DAC HE

MKIEE (GSPS)
B RIS (DFE) B 1P
{& PHY &8 IP
SD-FEC

IR 4 e i LR 10G

iRIZIEAE
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0
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0
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15 OSFP1 RX1 N
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24 QSFP1 RX2 N
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FEOEZE M 2|67DRAIBANK128 £, AT ¢h{E FIBANK128HIREFOMIN, REFOZEZE—1
156. 25MBYE 5 RIRIZ A S, $5%IA05 | B TBANKSS (HD BANK) . BRIAHY, —AR100G3 1R
E = HIRESETNANLPMODES B, SR EFT A E S E (06FASIMARICH) +
qsfp28_gty. xdc, 5|HIRIEATEH (01 5F 5 #}/RF67DR_PIN_ASSIGN. x | sx)

+—. FRIREFHERS

FERAET, UTREBESE+HABS. HPEELMML SR X TF/LNMEIHSR
R AERERERR, TIERLRIRFESXI.

BRI —TH LR LT BT % B $hAILMK04828B I SQET: Fr, EZE4RADC DACHR
SFPLE DR TIER S, XABDEBIRIT, HAERo RIRFLMK048284 20 1, AT
LMKO4828 R EE SRS, FRAIRATPS74901HH T, EHARHTE&MBIRE, UK, H
R EX B IRS B iR KM BE S BT 3ARE AT, LMK04828i H7E TIER0RHE, BX=BE&M
TAILUAEISOHRRE L £, BrATTHIRHBEERRES.

LMK04828 5 F E i) & & N\ RIRT $ 5 Fl —BRTCXORUIE E AMERIRIEITIN, FHRATE
FER 7 CLK_REFOFNCLK_REF1{EX SBimftshSEMN, FILIIME, BOXAWCXELinF. BRT
MASE, TH—KCLK_OUT_5Hitt, FILUMEALEMRFER, WEXRABiRATH, MMCXE
BEFEO:

285
2l MJ_ 52 | BI27 REFN
ca88

104
26Mhz/20ppm

TPST4I01DRCR

ouTt -y

AAAAA

S
LMK04828 |,
C

LT EB A EESE [RIEEPDF,
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A £ e B E AN PR IRAG AN TS
LMK04828B1SQ/NOPB

OSCIN

ZYNQ 67DR RFSOC

oscouTt

DCLKOUTO

SDCLKOUT1

I E

DCLKOUT2

SDCLKOUT3

DCLKOUT4

SDCLKOUTS

CLKOS

DCLKOUTE

SDCLKOUT?

DCLKOUTS

SDCLKOUT9

SDCLKOUT10

100MGR 1R

SDCLKOUT11

DCLKOUT12

SDCLKOUT13

i 1 RuERT e BTk

33. 333G IR

156. 25M G 1R

26N 1R

PL_CLKOUT_P/N HD G11/G10

PL_CLK_P2/N2 HD F10/F9

B128_REFP1/N1 GT K28/K29

ADC225_CLK_P/N ADC AB4/ABS

B129_REFP1/N1 GT F28/F29

ADC226_CLK_P/N ADC Y5/Y4

DAC_B228 CLK_P/N DAC L5/L4

DAC_SYSREF_P/N DAC NS/N4

PL_CLK_P1/N1 HP AG15/AH15

ADC224_CLK_P/N ADC AD5/AD4

PL_CLK_PO/NO HP AJ17/AK16

PL_SYSREF_P/N HP AG17/AH17

DAC_B230_CLK_P/N DAC J5/J4

ADC227_CLK_P/N ADC V5/v4

PS REF CLK,PS M25

B128_REFPO/NO GT M28/M29

PS_505_CLKPO/NO PSGTR Y29/Y30

SR AT S 17 (01584 ¥R} /RF67DR_PIN_ASSIGN. x1sx)

+=. FF%#RUSB3. 0FB4Y

FEREF—NTYPE-CAIUSB3. 03 0. FEEMEZ+3B5 . AILUMEAEHOSTR R,
AT AYE I M SLAVERE D . USB2. 0% 433K FAPSAYUSBO, USB3. 0B FAPS GTR. ;EEUSBIZOIR
BASLAVEIRit, XIFIERIE, HTEBRERVLI60THFFE. {EEXFTHOST, YR xike
TEUSB3. 0. Fr AT {E AT RO TYPE-CA2ARNS, 0454k, X TUSBIEA AT ASE RE MK A
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FHt. XEIEBEUT:

—{veeso

Udg
TPS2051
e 1 e
11 out IN FH———vecso U503 T i
(iNI)-lJ = GND " o il
3 J! p 3 T
voope |<le5 HM L mm Rl e v {:: 2 T R i;': 505 TXPC2
7 RI4 USB3 TXN2 S TXPC2
- “'UND USB. XP2 PS 505 TXNC2
4T USB: ol Im
USBY RXN] 1" s sos mxp2
PSSOSTXP2 1 || 2 PS 505 TXPC2 USBI RXNZ PS 503 RXND
c2ao0llio4 7 Gt USB3 RXPZ
PS 505 TXN2 | 2 PS 505 TXNC2 b SRR
ca41 1 Mos =
Rido
s 47K
vee 1vi———32+ vppio RESETB 214 LISEPHY sRST
USBEHY STP 29| . 21 e CI
USBPHY NXT 2 _\[‘!’1 VI 20 \4(_(7_1\‘_11 1
LSDPIY AXT 2 Ny VDD33 |+ GND
USBPHY DIR 31 | pyp 105
30 o N = =
- VDDI13_1 vee_Ivs = g
ol | 1 5
USBPHY CLKOUT 1 | oy piyry VDDIS2 gl Gyp
JSBPHY DAT? B R4 o =
:1115 : : :‘I‘ DATAO VBUS 5 AT ER L =—{vCC USB TYPE-C24PQT _
E A b S L g 1K 3
SBPUY DATAZ g:?:g CPEN | UsB1 = o |
JSBPHY_DATA3 e 19 USBPHY DM GND| — GNDz 2GND AR lGND
SBPHY_DATAZ e o [[18__usBrHY DP 1 D Do Ros LS8 B
SBPHY_DATAS ] [):U'A, B - — L T o v B r——
SBPHY DATAG 10 D\TAZ o -2 | || GND VCC_USB——rrs VBUS VBUS ",‘w VOC USB
e A —'W'—| +Gl - E 2 e SUB] =8 o
SBPHY DATAT 13 | patay = 99 USBPHY DP__B6 2 SUBLPas useeHY DM
SPL_L _ﬁ—' USBPHY DM B7 |_A6 USBPHY 4
SPK_R [—— BE] o A USBCCT
e BY A —
, LT, REFCLK [—2 Vs v USA3 RANL_BIO Al USBI TXNI PCC 1SR
(nM‘rlll‘—m\'Iva—" RBIAS X0 2 N USB3 RXP1__BI A USB3 TXP|
T £ ol wis2 GNDH| 4= - (e
= NC REESELO [—. " " .
REFSEL!
et 3T o 14 M
GND “}—A———————~——‘~— GND REFSEL2 P ~

USBII20C-EZR_6

USBELIAEL B S (11PSATRSEHRLE K Zhel loword3TED) HETFUSBELEIFHEEE, &
FEUSBRAMIOS | B, &4, LAKUSB3. OBYGTREZE, FAUSB3. 05 ERT4h,

+=. LEDFIZR{A

[FIBEE —+—85, FEARBEINTAFREM—PRGB=ELEDLT, RIEEMT:

S VCC 3V3 VCC_1V8
== (=
r‘” = —Eu»\n o~ rocq
{2 us! m
1= S E 2 [PR28
% F1IK
Ll Ll R=l gl

LIPR29

eATN

/°KEY2 KEY3
o

@l KEY e KEY el KEY

SIBIRS R K AR -
PL_LED1->A9, 3. 3V, PL
PL_LED2->A10, 3. 3V, PL
PL_LED3->D11. 3. 3V, PL
KEY1->M1045, 3. 3V, PS
KEY2->H11, 3. 3V, PL

VvV V ¥V V VY VY

KEY3->J11, 3. 3V, PL
SIBIRIEAIZH (0178451 /RF67DR_PIN_ASSIGN. x| sx)
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4+, PSEYTFIKM O

FERE—NTFINMO, fiFPSE. FHARTL8211E-VLERE, 3%10/100/1000ME 47 .
BNV TREESE -+

RsET
N g

MDIO o2 S

&t g

RTLB211E-VL =+ I
GND

XFUKRKMOBE, 58%E (11PSAIERACE K Zhel loword3TEN) A HJGEMIAVACE .

+&. #REO

Fr & W A— 1 EIS HX0802WVS-60AS-LPVO1 FIBTBIE i8S, A IAECEX0802FVS-60AS-
LPVOTIEIZRZR AT EMA . M ROG S 2XIPSHIGTRIC AL 28, AIAFPSAIPCIEREOE, I REbam. 2
HIPCIERE OMY EIASTE R, LB R4MCTYI AR, SHIERRERE, RTXFFPCIE2. OMRE X
5GbpsiRE . FITHISIMIEAEPS GTRAVSER AN, GTYMSERHHMN, LURZLEH167M1.8V
HYHP BANKHUGP 0S|, JEHEBANKS7. b, FHXIPSEHM. 2ESHEAMNWNEREO, TH—
PS_PCIE_RSTNE{i5|f), 3.3VERF, HEHEEIMIO44, WUK—PL PCIEELIE A HREIXIEE
PL_PCIE_RESETNS|B#l, fii-FHP BANK6SHYJAE18, ;FEFHFPL_PCIE_RESETNZ1. 2VEEF, FHE—
ANTALVCITA55E 3 ot k3. 3V, BEEINT, RIBEE _+=58%:

PS VBAT

PCIE SIS BIBANKEFE1. 2V, FRTHRBIEME3. 3V

\NMH

VCC_3V3

il
GND IR e
B128 RE

PL_PCIE RESETN PS PCIE RSTN

r3

TTL 1.8V
AEMARTEE T

i

o
2
14
16

— ]
EXTTCK 3 Sl e EXT DO
EXT_TMS 6 il e EXT DI

XOB02WVS—-G0AS-LPYOI

ITRIZFOARFEEXREBR RIRRER . SIMRRATSEHE (ORI
/RF67DR_PIN_ASSIGN. x I sx)
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+75. B/ fi%/PPSIEN

T HE— LIRS BHERME/SCRISTES, B, MRBEMEAYIR, 5HHE

Z

4

TRIG2

I
=
N
3

9
3

TRIG |

BERMRERNRSUANE SR (JESHT,

SYNC CLKI

—MRR EGPSIRIREZ{H, PPSIESENAAN LA, XIEIHEHITIHEL,
FIRTFIRPPS LA AR AR BN AT FIBTET IR, FAIS4E SLMK04828/95 MR R R ¥=HIDACEE £ 1)
RETROBRIRINRIAZYIARERY . KB BHRE L, (IVREMMCXERSRSIM. T,
BABIMATIRIEESRE, XX ayoutiTHIS0RK MM, RMBERY, ERAMBHMEREER
B, fEsEEEREAN, FEEIESIMEFIREARS VEERE, XARSTEENAT:

Z\IZ

&

2 45
[5]°],
=
&

SYNC CLK2

SN ARSI GPSHIPPS S S 7] F TR eI AR

GPS _PPS

S| BIRR AT S (01FEEEE R} /RF67DR_PIN_ASSIGN. x1sx))

++t. SISRADCERSY

[RIBEISE/\ERS5r, FFRIRAIRF ADC, HAPBANK224 BANK225—HBEEMIARAE SR

H3-MABA-011118 (HenryTech (1EFIZR) ) BU2:1E4E, HTEISIADCIZRORE AN, BRITEE
B RIREE R AE D BWABIADCIED, BITACHRIBES, RFIPEIXABANK (Title) RE AAC

e, ANEOSMESMETLE. MRFZARER, FTERMIZIHIEK/EHEHEAMMCX.

$TXIBANK226, HITIX P BANKRAEZRSIAS. 9GSPS, IAIRAEEMARBAN, IR
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4, BERERINE|6TDREBAERIZS, ST=RF IPAZBANK226 (Title) BCEBEERE B RIDCES
A, XEEFEETE,

XERIBEMT

50
(vl 21
)

ADC%tXF67DRBAE3BANK, BANK 224 225%& 5 [UNADCHIN . BANK226{X2/NADCHIN . FF
BENMDCEBH— NI N, S ADC BANKATJhSZAT4H., ADC DACAY—BANKX AUTitle.,
S| BIRIE AT E 5 (017 EE %L /RF67DR_PIN_ASSIGN. xIsx) - ADC DACS|BHIRI A~ FALSE -

+/\. Bi3HDACERSY

[EJADCER4, DACIX{X5SADCHHR, DACRIBENEEEMRBmAGME . RIEENER
EBoeh, FEEFERAH3-MABA-011118E 2, HEIEIAT:

8

BANK227

|

g‘
Y

-

21,
BE

FEREEsEs

g

BANK228

G

:
\%1

spzizis
i
¥

-

:
i

F A IDACHTUm A XTS5 N8 H T S 038, AT RAAN, BlinsEREAsE
FRETZRZE 5K S 1 22 3 19 8K FR A N /461 BADC/DAC . SIBIRARAT 217 (01FE &R
/RF67DR_PIN_ASSIGN. x I sx)
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—\ XHESEIMIREN R

AHEEEARSEF LG, #ITABREUN, FEFATHERRE, FEENRILARE
B FE BRI A T—NME R T RAERIES . AREBF ARG, MFHTE LML,
AR A SRR MREMRFERANI T NFTFPCAFF L BITHXAIF, FERIBIN TS T

BFRE:  (03WindowsHYVIVADOK BEE 24 )

BENER:  (04VIVADOFTEE TIZRAZFER N 4R)

AXHEIERTF R BBEMKER, RF47DR-PCIEF LB TGRS LB AL TEE, TR
EtIFPGANIT, ARMRARFFAMFENSE, A TFHFLRIGHEABHAEIEOIRTRAR GRS E
(O1RF67DR_LitelEHEEFM) .

=\ FFRIEE

Fr& i E—005. 5E7L, I EE T12V/5A8E. BT IERBRERSME, REmRss
TERLFER, RILAfEFIATXEEDCS. SRR IRLL TR . A AIREEK
> BUAZEKEE: 9—12V;
> HEURER: AL, ENGA.

BRUEREAMNE BHREIRHITHE ., BITADARRGEE, FESBIT200,

= FRBEAXEE

FEMERGEF X NAMEE. 28REF X EREF LR EBBIER, 15
fLFON—{, FFEMRBHENFHES; SLTHFIM, MEEKIEZPW/RSTIRFAFH, HAEX
FIR AL

KIS FF R 2B R E JTAGHE O AR EIDEBUG X 2N B JTAG » 2EXEFON—{], JTAGE
E BRI — P BIBEERIE R L IR BIE O IEIMNRITAGHRE . tefsmartlyna®s. EE
iR, 2BEFHF2—MAIF. EEFERLT, WBDEBUGEOTHIFRALTLEB. IMEITAG
= BHIBTBEL IR IR !

Xt R IR BT X SEE 5 E AR E RGN T A 7R :

JTAG MODE POWR MODE

KE2 JTAGSOURGE Rl iR

1] DEBUG |

oo | | LO[Lowe press

[l ON Side is 0
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v FEWBEEIRE

A THIRFATDR-PCIEXL 35 ZFhEEMER, F3FJTAG, QSPI, SDCARD, EMMCEUFh, E{fFEmitEREFF LR
EMZENA BRI EMEEFRE, KRAXE—BREERFIR, 1,2, 3, 4. IFRERFFRMAEON KEED
F—M0 GRFIMID) 2IX—ERE0, ENEF1234—M (RFHMUD H1:

BOOT ||[KE4 KE1

JTAG 0000

| SDCARD | 0101
EMMC | 0110 |

l Warning: ON KE Side is 0

X N SEPRR RS FF KA B I T SEHE A 7R -

JTAG FLASH EMMC SD (TF)

BOAL T B TR R ZE R TIIFPGATIARM, AR A fE FJTAG; BRitbz5h, SDCARDAEZUHIASPI
FLASHEESREL B L. EMCER T AR MR, KB thEbBmfe, ERMite, BASIREEWCEEIE
KEEFER.

BOOTH XI& ELMAEMTFEIEN TR(E! | BUMREFSEM, FHl EBRINZIFHSEEBOTIREMN
SRR B, FHEERERY. FFHUEBOTEN S —M75 Eit R IR APONERE (L E S .

T FEREBFH/ BN

FFREZL BIREIDC-INZfE, SFE=T, MR2EHREFRRE1ERATON—,
B BN ; ORI AT AS L, IRFNZYNQRIPORS BRI . dnR1ERALFHF 1M, MK
1ZONIZEH AT FHHLS SHAR -

7Ny FFERXKHL

E=TPR2EIRBE T RN LT HF M, SRR
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-+, DEBUG] PEIE4R HiEiA 3%

F&IRAIDEBUGO AT AT R O %%, ARBIRN LU X EEXBEALERNEAMEE
NFEWIRHE, ZEHJITAGEIXZYNOA . DEBUGIEAAIFT2232H0F R, MiEE, —MBEe ]
UARTEE 8%, EIZEBIFRAIZYNQEIPSER ST AIUART £, MI042, M10435 (). B—MBEN 251
HIJTAG, HRim X HF30MSPSIREIFAITIHIK o

fEFDEBUGO X T ki, MNRERHRRBFALE, REFTVIVADOSBEHNRETEH
RIS, FrIAFT2232HQIRE—fE A E S R%E. FFwin10, 11, AILURRRIREN. KRMRE
FAMFRMELZDUR AR, AIAERASRE, WL T (025 H4FMHEX | inuxE/FT2232HATRE
BIRFN) » HAVEFLRBE LB FH 25, DEBUGIEIERANUSB, #TFwindowsTE{HEETRES,
ATRRB AN TILAN R &, HhEDREATREN N AREBMN, conSA—i, USEFRAE,
BAUSBOF e SIRET, REMARKRIESE, MLMBAROFNELREIA, Sibusb
serail converter AFABRIXYRZFKAIRVJITAGIEIXES:

SHHF) RN EE(V)  HENH)
& T E BHE & B

- ) e
- EEIEENEE
- S TiEEHIZE
= TENRRFY
P Bt

v @ @0 (coM & LPT)
B USB Serial Port (COM4) 1
3}

> B8 HEm

O i

= s

0 =7

i AEERRE

L OHEieE

| et

@ EPRsgE

I BE. MSRARIEEHIES
BUrRH e &

v § BRBTELTHE

§ Intel (R) USB 3.10 AIY REMIZHIZE - 1.10 Microsoft)
§ Intel (R) USB 3.20 A RENIEFIZE - 1.20 Microsoft)
? Synology Virtual USB Hub
? USB Composite Device
, USB Composite Device
, USB Composite Device
, USB Composite Device

’ USB Serial Converter A
USB Serial Converter B

§ USB AR#ELEzE (USB 3.0)

MR B FEEFRICFT2232H0IR T, RERTHEBERHL. TENREE
CREWE), KIFDEBUGER L, BNARSRIEAN. M ERAERE, RATLUER
VIVADO#X 44T FFhardware manager - EIRRNAIEIZIRAIZYNGE: /o JEEWNTH IR B SHIFPGA
& viti s AL FEBOOTIR B A JTAGR T\ 1 _EF..

J\. SDFIER B Bhilix

I BESECIE —3KSD, RIATSDCARD/Z Bfipetal inuxfiME SMIK. FKAIFEMEZ
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SecureCRT5.5, XMNB—MALIRSHFHELEOMIE, FEMAEROLIR. B petal inux

FEROFITRE, HTFREMALLRSE. T (025 EFEX] inuxE

/SecureCRT5.5. zip) BITBETHMRESH. AFHBZH, WRAKRBESINANEFRELE,

HEERET WA 66 REE326, BINS FEMRSF—#F, BTZYNORISDIEOZERSD2. 0fRifE,

2. O R A ZHFEOATRRBIL326, FHIAZ AT, FolFF & IRBOOTH XKi% & JSDCARDIRT, SAGHE

_EDEBUGLFNERIR, A FHl. BOOTIRESE AR NHE=ZTNFRIRNENZERT .
BIMEAERERULNT, FE, —EEFATR2HEN:

EE(P):
14.4 GB v

MESF)
FAT32 (BRiA) w

HEETANMA)
32 KB v

HEEERENAED)

Ehw(L)

Kingston®

CANVAS Select Plus HESUEER(O)
ms> ]BGB ] A AL(Q)

I
TAIWAN W V10 ATFE x
SDCS2/16GB

FHa(S) FHIC)

EEFUECEESFE (035F2demo) BYPetal inux®f {01petal inux/4mIFFHIBENL
%) FEI=A32fF, BOOT.BIN, boot.scr, image. ubEHIEINEF R L, AEHHLEFLIRAISD
(TF) K&

IeBfE > U (E)

B = W T = =5
= 5§ &2 B H# #=3 I
| Boot. 1N 2024-11-28 11:49  BIN & 35,318 KB|
| boot. scr 2024-11-28 11:49 BEEPEE 3 K|
| image. ub 2024-11-28 11:49  UB 308 32,332 KB|

BEERNATLUEZTFVE MK . A1 2B EAISecureCRTS. 5 B ZIREX N AT
1T#2FSecureCRT. EXENER D XN TLAFEFERE.
F—XFEAXNLEMBHHEITHF—"uick connect, FIHKMHEREREWNT, F£—
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GuhuikESer ial, EZTURFFH115200, F_MHEASENFREFEEF[ENEOS (X8
HECERH E’\]‘Zﬁﬁiﬁﬁﬂiﬂﬂ’\]ﬁ, BOSHAEA—H, ARACREBCHERERSRIE
#EOS) , RAEAEMNN/LI—EBNEDE, BAELE. BRRRKGLEET, RITEE
AR EZBHEEAEEMAN, AAXEZSVEIE. EFFZEREConnect:

not connected - Secu

RT — "

File Edit View Options Transfer Script Tools Help
HINGR 2RQ | EESGHT| 2B

A

Quick Connect *
Frotocol: Serial L%

Fort: |coms i Flow Control
| i

Baud rate: | [115200 IR ISR

" : [JRTs/CTS
Data bits:
ek ~ TJHON/XOFF
Farity: Hone ~
Stop bits: 1 r
[JShow quick cormect on star B save session

[Jopen in a tah

e

Readv 1 1 21 Rows 102 Cals  VT100

MRAZERERE, {TAEOTRBHNERREERRRE—I:

File Edit View Options Transfer Script Tools i—h:—l;:
SEEEEIE LR L Rk
lt 5 Connect O * -
~
SBAltBe | XE o @ T
Connect Terminal Alt+T
Connect File Transfer Alg+X
Connect Both
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
[15how dislog . Rename Alt+M
Create Desktop Shortcut Alt+E
User Arranged Tree Alt+A v
Ready »  Show Descriptions MNUM

BAVEEERENT:
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Session Options - Serial-COM4 b4

Category

= Conmection Serial Optiomns

Fort: Flow Control
=g Baud rate: [JDTR/DSR
; [ |RTS/CTS
Data bits:
_ AT Sl NG [ | XON/XOFF
L fdvanced g
£ Appear ance Stop bits:
i Window
L AT . —
E b o Serial bresk 100 = millizeconds
F-Frinting |
b hdranced
o XmodemEmodem

Cancel

FLEMfE, SOKEIFEEEO, WREEHIRFEFFEOSERSERESFPHARXD

B0O0S, MsEkEhs. EEFE, BNAAUHITEIIMRA T F11XDEHMER TPOWERIZ
H, Ki2—3#FH, REEORIFHHRITEIEHES:

Serial-COM6 - SecureCRT — 0O y
File Edit View Options Transfer Script Tools Help

SJERURCBQsTES FHT 2D

| Serial-COM& X |
EL Level: EL2

Secure Boot: not authenticated, not encrygted

Core: 43 devices, 23 uclasses, devicetree: board

NAND: O MiB
MMC:  mmc@ff160000: 0, mmc@ff170000: 1
Loading Enviromnment from FAT... *** Error - No valid Environment Area found

#%% warning - bad env area, using default environment

In: serial |
out: serial,vidconsole
Err: serial,vidconsole

Bootmode: SD_MODEl

Reset reason: EXTERNAL

Net:

ZYNQ GEM: ff0e0000, mdio bus ff0e0000, phyaddr 0, interface rgmii-id

warning: ethernet@ff0e0000 (eth0) using random MAC address - 2e:c4:al:cc:33:e2
eth0: ethernet@f0e0000

scanning bus for devices...

starting USB...

Bus usb@fe200000: Register 2000440 NbrPorts 2

starting the controller

USB XHCI 1.00

scanning bus usb@fe200000 for devices...

|Ready Serial: COM6 24, 42 24 Rows, 80 Cols VT100

8
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EMNFEARAEIMENTR, TURERIKEHER:

Serial-COM6 - SecureCRT - o X

File Edit View Options Transfer Script Tools Help

HPQOY e | RS TR 2 S

| | serial-coms x|
| Starting OpenSSH Key Generation...

[ ok ] started Target Communication Framework agent.

[ ok ] Finished Permit User Sessions.

[ oKk ] started Getty on ttyl.

[ ok ] started serial Getty on ttyPs(.

[ ok ] Reached target Login Prompts.

[ oKk ] started D-Bus System Message Bus.

[ ok ] started user Login management.

[ ok ] Reached target Multi-User Systenm.
starting Record Runlevel Change in UTMP...

[ ok ] Finished File system Check on /dev/mmcblklpl.
Mountina /run/media/mmcblklpl. ..

[ ok 1] Finished Record Runlevel Change in UTMP.

[ ok ] mounted /run/media/mmcblkipl.

it 2 2 22 22 222 22222222 2222222222223 2 2222222222222l dt i aRds iRl d ]
The PetaLinux source code and images provided/generated are for demonstration pu
rposes only.

P?eage refer to https://xilinx-wiki.atlassian.net/wiki/spaces/A/pages/2741928025
/Moving+from+Petalinux+to+Productiorn+Deployment

for more details.
2322222222333 3322222222222 2222222222233 2232222222223 323333233322 233323223 332222223

FARARTRAAATTARR

PetaLinux 2024.2+release-511061705 petalinux67dr ttyPS0O
|peta11nux6?dr login: root (automatic login)

16.622902] audit: type=1006 audit(1709054776.671:2): pid=641 uid=0 old-auid=
4294967295 auid=0 tty=(none) 0ld-ses=4294967295 ses=1 res=1
[ 16.635245] audit: type=1300 audit(1709054776.671:2): arch=c00000b7 syscall=6
4 success=yes exit=1 a0=8 al=ffffca305440 a2=1 a3=1 items=0 ppid=l pid=641 auid=
0 uid=0 31d=0 euid=0 suid=0 fsuid=0 egid=0 sgid=0 fsgid=0 tty=(none) ses=1 comm=
"(systemd)" exe="/usr/1ib/systemd/systemd-executor” key=(null)
L 16.661767] audit: type=1327 aud1t(1709054776.6?1:2§: proctitle="(systemd)"
root@petalinux67dr :~#

Ready Serial: COM6 36, 23 36 Rows, 87 Cols VT100

FF % ¥RUSB3. 033 [ M3 HIUSBCPER KT =42, FARUSBERANIEIL

1. QSPI FLASHEZ)

FA1IEBOOTIRE AASP IR, AFF L FHL, FILIEZIPLDAIRGB LED=AZE [Atk.
FLASHEME(RES T—NZYNQIEIPSIEHIAX 1320, {#FAXI GPI0IEHILEDIANRAIFZRF. ] FLASH
BIVITISTIELF €0315FEdemo/ARM/ ] FLASHAE vitis T#E/factory vitis_flash) &,

+. Eft

AR, FRFEASFEBERBAZRFE, BTESHRFSOCAHRIK, TIERIFHMES
oy, BNSBHARERRRERIF. BIHRBEL R NBREFERE, WREELER
RiIFER, MRARKBCEMZITERINE SRR
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"\%ﬂEﬁHT

ABFEFE A THvivadoRVITISRER, RERKEBSHwindowsRES. iIXE,
ABAZEAAIRVIVADO2024. 2hE A . FIHEHE, MRZVIZEE, —EERARNEERIXME
K, TEREMMA, BAGREITAF, BIIFERBVIVADOBMEAEE—LEBUG, AKFE
—ENEREEFEREMMA . KRB ALLRIRE, mARFNEREMAR
2024.2, WERLRAF LRECEARA.

—. FEEN

1) HIEEARIERGEFE: WINEARE, win7RWINIOZEL, thAfsE

2) XZHEFEUERGE: WINDOWS, ubuntu, HFR{IZ{HWINDOWSFEAS %,

3) VIVADOYEFFRANECE : 8GATE, I5/17ixA L, 2. 0F3HLA L, WEAS5126GIA EESER.
NREECENE, SFMTITIERE, ZENHRGEAIIGE. MRBEES, FTLUERASE
HlubuntuBIL INUX R Gt R 2V IVADO, RS TWindows, INRZEMMI, WERE.
UbuntufZilfEFA20. 4, BIRAFNRERBEM, KHEHNXAERER. FEBZHRinux
THRNFLIMEEE.

4) REQ—EEMERRER! BEIEREK! ZRRBEUUMER! RIF2HINEER
TECE! LicensefFHUBE M RERHEL!

5) REFBAHBLEREREDTHE RS —LARMT!

6) RERMFARINNREZEBELDI006 EMZHRZE, BINEERERCE BAREZ. W
RARERAEIH, BUERLEEEFN. ATREBBEIFILI1006, RIETHRAMI5065 8]
S, RETEREKREERS.

=, ERKA
FTVIVADORR {4 TR EAX ILINNE MU EMIK,, ARET R, HIFREN

LICENSE, FRIAScEIBNB—TNMLEM. BRIZFERE S HAMDIKIA,
XILINX EAMig: https://www. amd. com/zh—cn. html
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@ AvD | EiEE, s ATE X+

« =2 X & amd.com/zh-cn.html 2 v O &

BRIGE THESH

AMD FREHEARGH] Al anﬁkst i §h
R, £

RitE, WUBRRNTEME, BE—THEREE. X8, IME—LEX, KKK

asp

z:lﬁﬁﬂﬁ_r

Q@ ok x 4+ « = B x
< X @& amd.com/zh-cn/registration/create-account.html e v O & :

= PRRITR TESE 222

AMD el

INFEOUEIK,, IEASLIATRE.

HEIRESEKFRE SRS BT B HM R E S T TR T
HRFEtE,

gv

e

FEF P -

<

TEAES# u.clarity.ms RITERL...

AMTHSHATUTHR LR EF - LHER, FEFIFERLERE. AT EMERIE
TR, RSIZBEMEREMEIT . FHIMRFEZILER163ERTE, AR LUAFHSEN
SHERFEE RUEMR—1

v KNRESE

HREBAMUETE . BMNEENTLURBITHEXHFTHER, FPGANEIERSOCTE
BiVivado LA &R ET H:
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BRI HRS3H

EPYC (Bi) fhi2a Radeon 25 AMD SHE FPGA FIEiER SoC Alveo Ii#z2#1 Kria SOM
B BFIBEE R ORAR S WEhERF Vivado ML FRETR Alveo SR8
EPYC (B) BEBMENT Radeon ProRender #&{¥ Vitis REFFE Alveo RIS
EPYC (Bk) EiLiEE FAAIE ISV LRI Vitis INERE Kria R3S
Vitis AL &
BARRH
SFIRE
HEERI B

Power Design Manager

e EEdE LIKFiSE2E
Ryzen Master SB$1 TR Solarflare ¥4 5 T #35R
StoreMI

T EEANTLREERTA

¥ 22024, 2hR 7S -

RRRTR HRG X 24

a % Downloads

Vivado (HW FF& Power Design
&) Vitis (RIEFFEE) Vitis RARXF & RN Manager BFER XIS

Version

n— Vivado™ hRZS - 2024.2 Full Product Installation

2025.1 BEEL TEREE V/l\\lllaS; l?e5|gn Suite
I 2024.2 (i itions)

2024.1 Vivado™2024.2 IE#W, AJETH: T Eull Product

Vivad o Installation

ado 2 FF R Versal™ SR THRALNEBARE
ISE 7744 Last Updated 2024-11-18
CAE f#R7E o EFHXHBHESHIT PR o ) \
o RO, REREGHISEHLE o= 2024x-Vivado BRI
o FiA Versal 23MFH9ZRIATRAR =

REFRINRBBNTBRGHREXH, KBBGHIBNCHTH, XNMNLEGERAT
windowsFl | inuxFRBES :

& AMD 4i—R%E#2F (EMF FPGA F1EERL SoC) 2024.2 SFD (TAR/GZIP -
124.65 GB)

MD5 SUM Value : 3535edd134fc336c6cd44debbabefldces
THIGIE @

i o YN

REXHHETH, SILREE—RTNERFMMIEIE, FREXEBAFLOH

5
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. FETF—ZELEH, BEREMANE. ARBETZERAER FTANTHA. F5, MRX
R FHHEEIT—X, AEXMEAERETHRASBHNERES, RFEF—F, BAMRN
18, HEZERTTHAT, JEHFLSFHETHXH . MRARRF[AUER FTHAREREK
18, BIAREFINTR[EAETHHHEE, RAEEADETH.

~ 2\ Download Center Address Vi X =+ = o
< c 25 accountamd.com/en/forms/downloads/xef.htm|?filename=FPGAs_AdaptiveSoCs Unified 2024.2 1113 2356.tar B W @
Address 1
o “
Address 2
\ong2uehi tianfiaann mine
Location « State/Province
China ™ sichuan
City = Postal Code
chengdu 610000
Phone
181115000
Job Function -
CTo/CIo v
Filename:

FPGAs_AdaptiveSoCs_Unified_2024.2_1113_2356.tar

if you are downloading the Vivado / Vitis unified installer, you will receive a follow-up confirmation email with a notice regarding our Developer Program.

You can read about how we handle your personal data, your personal data rights, and how you can contact us in our privacy notice.

Download

Subscribe to the latest news from AMD

Company News & Events Resources Partners Investors

TE#H5H, REGMAIUBRERITRE.
F. REVIVADORVITIS

RIFLE—TRINABMEINREE, ARBES—DRIER, TEAEMFXHERRHN
MR, BIEEZREFZIE—VIVAD2024. 203k, REMEHEZR, BNFER
. MEFEMRERR, BTRESITENREXHIX, RiNBIXHRERZEDEE
48, B—RMELERR—NUHREIREERE, FUEFERNRERRE. BEIREE
B8, EHFERI9 13900 IPEE—IRMEE K LA5~ 67 $hATE, FRKA120%. REZFIAR
BREEFREDXER, FERHNZE2I T —XERRHKEFEHIH. BiltBXiEwindows
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BHMNREEMPBAE—L, SNRRIESAMBELREFHI—LFENL@D. BHEHK
NAHRE. FIKBRENREOEEMxsetup. exe WHIEIT:

(&) (B FPGAs_AdaptiveSoCs_Unified_2024.2.2 0306_2141 >

© @D ® W N HF = &E -
&7 : o xm K

|%] api-ms-win-crt-stdio-11-1-0.dll 2025/3/7 283F 8:06 MR R 25KB
api-ms-win-crt-string-11-1-0.dll 2025/3/7 28H 8:06 NEERTE 25KB
[ api-ms-win-crt-time-11-1-0.dll 2025/3/7 283 8:06 NEEFTE 21KB
[%) api-ms-win-crt-utility-11-1-0.dIl 2025/3/7 EH43F 8:06 NEERT R 19 KB
[%) concrt140.dil 2025/3/7 281 8:06 NEERT = 316 KB
[ installLibs.sh 2025/3/7 281 19:13 SH {4 5KB
[2) msvcp140.dil 2025/3/7 245F 8:06 MR R 560 KB
msvep140_1.dil 2025/3/7 £59F 8:06 MR 36 KB
[%)] msvcp140 2.dil 2025/3/7 283H 8:06 NEREFTR 263 KB
[%) ucrtbase.dll 2025/3/7 E43F 8:06 NEEFT R 979 KB
[%] vecorlib140.dll 2025/3/7 2835 8:06 R B 341 KB
[%] veruntime140.dll 2025/3/7 2H3H 8:06 NEEFTRE 117 KB
[%] veruntime140 1.dlI 2025/3/7 Z2HH 8:06 KRR 49 KB
[ xsetup 2025/3/7 28H 8:06 s 5KB

| ‘a xsetup.exe 2025/3/7 E85H 14:.06 R 73 KB
[ xsetup.exe.manifest 2025/3/7 285H 7:57 MANIFEST 3244 1KB
I xsetup.exe_orig 2025/3/7 E85H 14:06 EXE_ORIG {4 61 KB

REFHFRERD), AREEEAFPKAES, ST RITHNREENMNIEEEESZR
. BEEEERE, AKMOFFREE.

BRI RS KGR KR, TN LT RirnEl. 8, FERA TR
KIEMLgiTiE], SwEiBarr, RS HIRERAITEITRHEFER.

RRABANZFT REHE IEHER A EHBIMA T LUER . REE &
ContinueXiE, X—TIARAIUBHKMNZERAIFNHRERGMAFFRER, AESENext
HEAT—T:
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£\ AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Welcome - (=] X

Welcome
AMD Unified Installer for
FPGAs & Adaptive SoCs

We are glad you have chosen AMD as your platform development partmer. This program can install the AMD products
including Vitis, Vivado Design Environment, Lab Edition, Bootgen, HW_Server, Power Design Nanager and
Documentation Navigator.

Supported operating systems for 2024 2 are:

— Windows 10 Professional and Enterprise versions 22H2: 64-bit
— Windows 11 Enterprise 23E2: 64-bit

Hote: Individual products in this installer may support a smaller subset of this list. Please refer to the
relevant User Guides for the latest 0S5 information

Note: This release requires upgrading your license server tools to the Flex 11 172 versions. Please confirm with
your license admin that the correct version of the license server tools are installed and available, before
running the tools.

To reduce installation time, we recommend that you disable any anti—virus software before continuing Please
disable any power saving settings of your machine (automatic sleep mode) when running the installer

AMDA

Copyright © 1986-2022 Xilinx, Inc. All rights reserved Preferences Bacl
Cepyright © 2022-2026 Advanced Nicro Devices, Inc All rights reserved

BETRAEBENEEVItis. FE, WRAREEFEVIitisATUEERXI, HERRK
VIVADOFIVitis; {BRINREFEVIVADO, RERRVIVADOR SR EVitis. mFNEXT:

" &1 AMD Unified Installer for FPGAs & Adaptive SoCs 2024 2 - Select Product to Install — a X

Select Product to Install

Select a pxoduct to continue installation You will be able to customize the content in the next page

Installs Vitis Core Development Eit for embedded software and application acceleration development on AND platforms Vitis installatien
includes Vivado Design Suite. Users can also install Vitis Model Composer to design for AI Engines and Programmable Logic in MATLAE and
Simulink There is an option to install Power Design Nanager for power estimation of Versal, UltraScalet, and Eria products.

O Vivado

Includes the full complement of Vivado Design Suite tools for design. including C—based design with Vitis High-Level Synthesis,
implementation, verification and device programming Complete device support, cable driver, and Document Navigator included Users can
also install Vitis Model Composer to design for AI Engines and Programmable Logic in MATLAB and Simmlink Users can select to install
the Vitis Embedded Development which is an embedded software development package. There is an optien to install Power Design Manager
for power estimation of Versal, UltraScalet, and Eria products.

() Vitis Embedded Development

The Vitis Embedded Development is a standalone embedded software development package for creating, building, debugging, optimizing and
dosmloading software applications for AMD FPGA processors. It includes a new Vitis IDE with its new backend Vitis Server, as well as
the classic command line utilities such as he_seiver, bootgen and program_flash.

(O BootGen

Installs Bootgen for creating bootable images targeting AMD Sols and FPGas.

(O Lab Edition

Installs only the Vivado Lab Edition This standalone product includes Vivado Design Programmer, Vivado Logic Analyzer and UpdateMEM
tools.

Copyright © 1986—2022 Xilinx, Inc. All rights reserved. Back
Copyright © 2022-2026 Advanced Micre Devices, Inc All rights reserved

X—TIHA TS EXRE, REZERIZS0CSBSZYNORT, = HNEXT:

Cancel
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a AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Vitis Unified Software Platform — a X

Vitis Unified Software Platform

Customize your installation ‘b:-' ‘-de'selectmg items in the tree below Noving cursoxr over selections below provide
additional information

The Vitis unified software platform enables the development of embedded software and accelerated applications on heterogeneous AMD platforms }
including FPGAs, SoCs, and Versal ACAPs. It provides a unified programming model for accelerating Edge, Cloud, and Hybrid computing |
applications. This installation is a superset that includes the Vivado Design Suite as well Users can add Vitis Model Composer which is a |
AND toolbox for MATLAB and Simmlink to design for AI Engines and Programmable Logic. If you have been using AND System Generator for DSP, }
you can continue development using Vitis Model Composer. There is an option to install Power Design Nanager for power estimation of Versal |
UltraScalet, and Eria products.

B %Dusim Tools
[ (W] Vitis Unified Software Platform
Vitis
b [[J Vitis IP Cache (Enable faster on—boarding for new users)
. Vivade
Vitis HLS
: Vitis Model Composexr (Toolbox for MATLAB and Simulink Includes the functionality of System Gemerator fox DSP)
- [] Power Design Manager (PDN)
Docllav
= *Dlvicn
: . Install devices for Alveo and edge acceleration platforms
- @ Install Devices for Exia SOMs and Starter Lits

= @ SoCs

B 7 Series
®- @ UltraScale
#- @ UltraScalet
#- @ Versal ACAP

|| 1ngmuxmg Sample Devices tor Custom Platforms
B / Installation Options
B Install Cable Drivers (You MUST discomnect all Xilinx Platform Cable USB II cables before proceeding)

Download Size: Na

Reset to Defaults
Disk Space Required: 180 79 GB

Copyright © 1986-2022 Xilinx, Inc. All rights reserved. Back Cancel

Copyright © 2022-2026 Advanced Micxro Devices, Inc All rights reserved

RERMNBRSFRBNAERITEIA, EFERES, HATUTH, £8aE, ~&

Nextﬂf)\jt—‘ﬁi:

‘ a AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Accept License Agreements — O X

Accept License Agreements

Please read the following terms and conditions and indicate that you agree by checking the I Agree checkboxes

“HBod Psex License Agreement for Model Composer Y N v

By|checking "I Agree” below, ox OTHERWISE ACCESSING, DOWNLOADING, INSTALLING ox USING THE SOFTWARE, I AGREE on behalf of
lidensee to be bound |ly the agreement, which can be viewed 'h)' clicki.ug here

BII Agree

[ Wiz Party Software End Usexr License Agreement for Vitis

By|checking "I AGREE” below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, YOU AGREE on behalf of
lidensee to be bound by the agreement, which can be viewed by clicking here

B Agxee

Thirld Party Software End User License Agreement for Vivade

By|checking "I AGREE” below, oxr OTHERWISE ACCESSING, DOWNLOADING, INSTALLING ox USING THE SOFTWARE, YOU AGREE on behalf of
lidensee to be bound by the agreement, which can be viewed by clicking here

BI Agxee

[ Thirld Party Software End Usexr License Agreement for Model Composex

By|checking "I AGREE” below, or OTHERWISE ACCESSING, DOWNLOADING, INSTALLING or USING THE SOFTWARE, YOU AGREE on behalf of
lidensee to be bound by the agreement, which can be viewed by clicking here

Copyright © 1986-2022 Xilinx, Inc All rights reserved Back I Hext =~ I Cancel
Copyright © 2022-2026 Advanced Micre Devices, Inc. All rights reserved.

R—RRREHMEER, NCE. BNFHATERRRICE, HUEWESA—

9
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Lo, ARCEABAILIBECS K. RENEXT:

: a AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Select Destination Directory — O X

Select Destination Directory

Choose installation options such as location and shortcuts

 Installation Options rSelect shorteut and file association options :
Select the installation directory - @ Create program group entries :
C:\Xilinx Xilint Design Tools :
= L I
Installation locatien(s) B Create desktop shortcuts I
C:\Xilinx\Vitis\2024. 2 : i !
A EECAT ) tuae @ Create file associations |
C:\Xilinx\Vivado\2024. 2 Apply shorteut & file association selections to I
|
Current user
C: \¥ilinx\Vitis_HLS\2024. 2 e :
- all
C: \¥ilinz\Node] Composex\2024.2 fy Sl
Disk Space Required
Download Size: 5
Disk Space Required: 180 79 GB
Final Disk Usage: 145.01 GB
Disk Space Available: 23122 91 GB
Copyright © 1986-2022 Xilinx, Inc All rights reserved Back | Hext > | Cancel
Copyright © 2022-2026 Advanced Micre Devices, Inc All rights reserved

X—THNRREN—LEREEMIATNE, AXKIREBCHREETZY, bz
KIE, BXRE2EIEMR, EERNMTUS T instal IRET :

| a AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Installation Summary — @] X

| Installation Summary
AMD Unified Installer for
FPGAs & Adaptive SoCs [ Bdition: Vitis Unified Software Platform

Devices

® Install devices for Alveo and edge acceleration platforms
® Install Devices for Eria SOMs and Starter Kits

® Devices for Custom Platforms (SoCs, 7 Series, UltraScale, UltraScalet, Versal ACAP)

rDesign Tools
® Vitis Unified Software Platform (Vitis, Vivade, Vitis HLS)
® Vitis Model Composer (Toolbox for MATLAB and Simmlink. Includes the functionality of System Generator for DSP)

" Installation Options
® Install Cable Drivers (You MUST discomnect all Xilin: Platform Cable USB II cables before proceeding)

[ Installation locatiom
® C:\Xilinx\Vitis\2024.2
® C:\Xilinx\Vivade|2024 2
® C:\Xilinx\Vitis_HLS\2024 2
® C:\Xilinx\Model Composer\2024. 2

Disk Space Required

# Download Size: (£
® Disk Space Required: 18079 GB
® Final Disk Usage: 14501 GB

AMDAQ

Copyright © 1986-2022 Xilinx, Imc. All rights reserved Preferences Back Cancel

Copyright © 2022-2026 Advanced Micro Devices, Inc All rights reserved

FaRE, HERA, ELEISSH, REAREMEE, MRENHERE, EEW
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RESEBIE— Y. AL FRrRETTH:

a AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Installation Progress — (=] X

Installation Progress

Installing files, 0% completed
I

|

|

|

1

Final Processing |
|

I |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1

|

AMD Vitis™ }

Unlocking a new design experience for all developers l

|

:

Copyright © 1986-2022 Xilinx, Inc All rights resexved Bacl Install Cancel :
LCapg'xight © 2022-2026 Advanced Micro Devices, Inc All rights reserved |

IS RE LM EIER REE R E dwincap, KIISEHEUE, MREEHRET, &
BEERE—RAT, EEZAIRRIEMAMAVIVADOFURREERET
WinPcap 4.1.3 Setup “ X
WinPcap 4.1.3 is already installed on this machine.

, Press Ok if you want to force the installation, or Cancel if you want to
abort the installation.

- —

wE | RUE

BMRETR, BEEERT, BNLEWHERTR T RkK:
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a AMD Unified Installer for FPGAs & Adaptive SoCs 2024.2 - Installation Progress — O X

Installation Progress

€ 1t took 15 minutes to install files
———————————————————————————

€2 Done Final Processing

I

AMD FPGAs & Adaptive SoCs Software I... X

0 Installation completed successfully.

AMD Vitis™

Unlocking a new design experience for all developers

Copyright © 1986-2022 Xilinx, Inc All rights reserved. Bacl Install
Copyright © 2022-2026 Advanced Micro Devices, Ine. All rights reserved

75y ZZlLicense

MEIFAVRE T — N Evivadolicense I [E45E, BEEBETRZNicense. Hf
—EZNMNAKAESFHRIE, —LEMN EEEEEYN. FRPFHMERZINKEREIRMN—IE:

license.lic

“llicense standalone.lic
“lvivado _free license.lic
“|Vivadao license 2017.1.lic
“vivadolicence.lic

El NAtlicense SE5E M .ot
HAllicenseRMBMM LN, -, ARINNRETHRZEATIAETIAKBEREK
IHERIBHITEREER, TLUHRBIFHN icenseEIERE. F_MERBNH Ivivado, RfF
fehe |3 TE AT LK BIFA Y | icense BIRRR .

12
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Vivado 2024.2.2

File Flow Tools Window Help Q- Quick Access

AM D a Documentation and Tutorials...
. Quick Take Videos...

Vlvado What's new in 2024.2

ML Edition

Quick Sta

Create Project >

Design Hubs 4

Quick Help... F1 |

Leave Feedback...
Search Answer Records...

Get Technical Support...

Add Design Tools or Devices...

Open Project > I

Manage License... I

Open Example Project >

Obtain a License Key...
Vivado on the Web...

About Vivado...

Tasks

THH license BEIBRE 2, HIETHEFELIB load license, FRFHIB = dcopy
lisenceiBFFKAMI licenseSXHRM. KFEE, licenseXHF—EEGFHEI X EEZE, BN

RN 3YE

m Vivado License Manager 2024.2

File Help

AMDA
Vivado

License Manager

4 Get License
nt! Set Proxy

# Manage License Search Paths
View License Status

4 View System Information

@ View Host Information

@ View Current Tool Version Limit
4 License Diagnostics

9?_] Perform Diagnostics

Load License

~Certificate Based Licenses

%APPDATA%\XilinxLicense directory.

Copy License... |

Click the 'Copy License’ button to copy a certificate—based license (.lic file) into the

node—locked licenses (k. lic) residing in the %APPDATA%\XilinxLicense directory.

Xilinx applications automatically detect valid,

FHNVBILAKIE icense WHHBILZ LR BFFRERT, FHE—NMUIE icenselI
H G FATRHERY | i censelflitt & :

13
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HEERE » Windows10 (C) » Xilink » license

v | 0 8]
Y OER FEHER E=Sii)
| vivado free license.lic 2018/3/18 860 11... LC %
| Vivado license 2017.1.lic 2017/5/10 E88= 5:54 LIC3ri
| vivado2015 license.lic 2007/4N18 28— 13... LICH
ﬁ vivadoLicence.lic 2016/6/16 28500 1:21 LIC 30
T xdlinx_iselic 2011/11/1 E8A— 14 LIC 37

SRRFITARM. =, AM—XREERM—N! BIGERINIRERILN icenseXX S
EREGRIN—iE. &S |icensed, mEHFTFHBEIA .

File Help

VIVADO' License Manager

“Certificate Based Licenses

& XILI

Load License

Click the *Copy License’ button to copy a certificate—based license (lic file) into the
WAPFDATAM\NilinxLicense dirsctory. Xilinx applications automatically detect valid, node-locked licenses
(¥ 1ic) vesiding in ths BAPPDATAK\TilirxLicenss dirvectory

: a
S
“-(D) View Host Information e S
% Select License File *
THD: | License v FEmE-
7l Vivado_license_2017.1ic
J) vivado2015 license.lic
" vivadolicencelic
- T sdlinx_iselic
HE
=
=
I
kAL
B e leado free dlowmse Lic e
R MBS [License files (+ lic) v |

B R ERINEEEERMAILLT . £EARMEFHAIFATLAZE icenselREE
E—T, A ifiView License Status, AIBE ORI LAEER | icense KL BIIHERFE20374F :

14
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Vivado License Manager 2024.2 — [m] X
File Help

AMDI‘rl License Manager
Vivado

‘: Geg License View License Status
¥ Set Proxy
i, Obtain License : ) U
- B, Load License Cortificaif® R sod®hi consas: Filter: (@ Hide Free Built-in Licenses
4 Manage License
# Manage License Search Paths
= fView Licer License Name Tools/IP Expiration Date Version Limit License Type Loci
4 View System Infornation AUTOESL_CC IP:Bought Permanent 2037. 05 |Nodelocked c:\U
(@ View Host Information AUTOESL_FLOW 1P:Bought Permanent 2037. 05 [Nodelocked c:\U
“-{@) View Current Tool Version Limit AUTOESL_OPT IP:Bought Permanent 2037. 05 |Nodelocked c:\u
|4 Licenseiinenostics AUTOESL_SC TP: Bought Permanent 2037. 05 [Nodelocked U
| ~-BQ Perform Diagnostics AUTOESL_XILINK IP:Bought Permanent 2037.05 [Nodelocked c\U
AccelDSP IP:Bought Permanent 2037. 05 |Nodelocked C:\U
Analyzer IP:Bought Permanent 2037. 05 [Nodelocked C:\U
ChipScopePro_SIOTK |IP:Bought Permanent 2037. 05 |Nodelocked C:\U
ChipscopePro IP:Bought Permanent 2037. 05 |Nodslacked C:\U
HLS IP:Bought Permanent 2037. 05 |Nodelocked C:\U
HLS_Synthesis IP:Bought Permanent 2037. 05 |Nodelocked C:\U
ISE IP:Bought Permanent 2037. 05 |Nodelocked C:\U
ISIM IP:Bought Permanent 2037. 05 |Nodelocked C:\U
Implementation IP:Bought Permanent 2037. 05 |N0delacked C:\U
PartialReconfigur... |IP:Bought Permanent 2037. 05 |N0delocked C:\U
PlanAhead IP:Bought Permanent 2037. 05 |N0delacked C:\U
Rodin_Implementation|IP:Bought Permanent 2037. 05 |N0delocked C:\U
Rodin_Synthesis IP:Bought Permanent 2037. 05 |N0delacked C:\U
Rodin_SystemBuilder |IP:Bought Permanent 2037. 05 |Nodelocked C:\U
SDE IP:Bought Permanent 2037. 05 |N0delacked €\
Simulation IP:Bought Permanent 2037. 05 |Nodelocked C:\U
Synthesis IP:Bought Permanent 2037. 05 |N0delacked €\
SysGen IP:Bought Permanent 2037. 05 |Nodelocked C:\U
VIVADO_HLS IP:Bought Permanent 2037. 05 |N0delacked €\
VIVADO_HLS IP:Bought Permanent 2037. 05 |Nodelocked C:\U
Vivado IP:Bought Permanent 2037. 05 [Nodelocked C:\U
Clear Cache Refresh
Current Tool Version Limit = 2024. 11

FHANISERK | icense NN, FLATLAIEE{EAVIVADORIVITIST o

£, REEIEN

WA SR TH RN B OIES), FT2232HR-&—FFE. Hh THIEES—RK
TFRTwin10 winRAFZERMLEERM . ERHEATRETivadoR BEIR KRS, th
AT EITREE . THERITAGHIE OFAFT2232H0, IEFHUT 028K H-FIHEE | inuxfl-)
FT2232HQT &89 =0) BRH.

REIIEXENHR, EETHREAT, ETERRBENEINIKEDEBUIGKH L%,
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—\ XHESEIMIREN R

A IERN BN E AV IVADOFTIE TH2, LAKVIVADOSR iy —LLThaefnsFit. Hep
BIERHERNFLFPCART B BRI ITRTE, FF. VIVADOK &R TFPAFFAHIEET
B, G8HHE, &4, \PERB, ©E6%k, HEEW, £MbitXH, KEBITEE. FTRTH
bk, RENEELLINEE, ARNE=SMEETIE, VIVADOASER THERBMNE ML
BTH, FE=H. B, SIHBEINEMESBITXHINELIERTH, THITAEMET
B#TIRME, RURASREA. BENMERAGREERBRE, BILARERVIVAD
RORHE, BRRES—L, SITEXRRY, HAEE, HENEFEENNESE L, #
B, VIVADOX#ZL&iIFRAR, LTHREZEME, RS IPREBIEITIES, KNSITEEH
BRRERRRE, BREBEFEESHT.

—\ ETELE

FAMKEIFRBHIVIVADOERIFN T, & FFIasE=kEvivado2022. 2BEE :

n

Vivado 2024.2

T ZERIMNENEFT:

Vivado 2024.2.2 — a 3

File Flow Tools Window Help Q- Quick Access

AMDI | |

Vivado
ML Edition

|

Quick Start

Create Project >
Open Project >

Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >
Vivado Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
What's New in 2024.2 >
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FA15HQuick StartTE L EARISEEFZMIFi le—>Project—>NewRET3E—VIVADOH
T . BEMNE— I EORN mENext—>

‘ New Project

! AM D n Create a New Vivado Project

" This wizard will guide you through the creation of a new project.
Vivado

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

N

o
L7 Eacl Elfis Gance!
N

RERMNERX—TUHEATERFMEKE, TEMEAHERE, ARESTNext>

‘ New Project

Project Name

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

Project location: | C:/Users/lenove/Desktop | B

Create project subdirectory

Project will be created at: C:/Users/lenovo/Desktop/zu67dr

EEX— FAEFEE I, RIL Project, RxILIER—MREMEEFPGATT LR
BRIt T2, REIRITSENext>
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‘ New Project

| 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.
] Do net specify sources at this time

[ Project is an extensible Vitis platform

() Post-synthesis Project

~ You will be able to add sources, view device resources, run design analysis, planning and implementation
() VO 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 Project File.

() Example Project
"~ Create a new Vivado project from a predefined template.

g
(2)
\ "/

oo )| || = | [

EEX—TULRMIEARIFPGARMEL X, HMNAFERM, HiT=ENext>

‘ New Project

| Add Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. Create a new source file on disk and add it to your project
You can alsc add and create sources later.

Use Add Files, Add Directories or Create File buttons below

Add Files | ‘ Add Directeries ‘ ‘ Create File

Target language: = Verilog v Simulator language: | Mixed v

o [ o | [omen

EENX —REILRMBNNAR . FMBARXHRZER A, xdeXX, XX
HEISRMNSIMAR, BFmE, HHARSS. FEERRNECBEZHBINMTHESIH,

EREFHRXLEERHBEFEE—NEE. xdeIXHERE:
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New Project

Add Constraints (optional)

| Specify or create constraint files for physical and timing constraints.

Use Add Files or Create File buttons below

Add Files ‘ ‘ Create File

a
(2) Back
NS

Finish Cancel

FEEX TR TERER., TSR B Sxczud7dr-ffvel156-2-i, mRENEXTS

New Project X

Default Part
| Choose a default AMD part or board for your project.

Parts | Boards
Reset All Filters
Category: | All v Package: | five1156 v Temperature: = All Remaining v
Family: I Zynq UltraScale+ RFSoCs I v Speed: -2 v Static power: = All Remaining v
Search: Q- v
Part I/O Pin Count  Available IOBs LUT Elements FlipFlops Block RAMs Ultra RAMs DSPs BUFGs |
~
xczu48dr-five1156-2-¢ 1156 152 425280 850560 1080 80 4272 21744
xczu48dr-five1156-2-i 1156 152 425280 850560 1080 80 4272 21744
Xczub3dr-five1156-2-i 1156 154 180000 360000 500 130 1200 12106
xczub4dr-five1156-2-i 1156 154 150000 300000 450 80 1872 12184
xczub5dr-five1156-2-i 1156 154 223680 447360 648 160 1872 12184
|| xczus7dr-five1156-2-i | | 1158 154 223680 447360 648 160 1872 12184 i,
< b4
Ve &
N

&E—R, LiEHR. RFAEEMN—TEE, LSRR SESRIER, RAERE
FinishSEpIATR TIEHTE -
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‘ New Project X
New Project Summary
" AMDZ1
V|Va d (u] @ A new RTL project named 'zu67dr' will be created.
ML Edition

No source files or directories will be added. Use Add Sources to add them later.

No constraints files will be added. Use Add Sources to add them later.

@ The default part and product family for the new project:
Default Part: xczu67dr-ffve1156-2-i
Family: Zyng UltraScale+ RFSoCs
Package: ffve1156
Speed Grade: -2

To create the project, click Finish.

BNFHIEMBEZEITT. AXERNIELIERERT, AKATUERRNIIE
FHRM@E:

zu67dr - [C:/Users/lenovo/Desktop/zu67dr/zu67dr.xpr] - Vivado 2024.2.2 - [m] X
File  Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
’=‘ »‘ Bz = Default Layout v

Flow Navigator ? PROJECT MANAGER - zu67dr ? X

v PROJECT MANAGER a

Sources ? - 08 X Project Summary 200X
£ Seftings »
Q=2 |+ 0 Overview | Dashboard
Add Sources
Design Sources
i Edit
Language Templates > Constraints Settings
TP Catalog v Simulation Sources Project name: zu67dr
sim_1 Project location: C:/Users/lenovo/Desktop/zu67dr
v P INTEGRATOR > Utility Sources Product family: 2Zynq UltraScale+ RFSoCs
. Project part: xczu67dr-five1156-2-i
Create Block Design
Top module name: Not defined
Open Block Design Target language: Verilog
Generate Block Design Simulator language: Mixed
| Target Simulator: Vivado Simulator
Vv SIMULATION
Run Simulation | Synthesis Implementation
Hierarchy  Libraries Cond » =
| Status: Not started Status: Not started
v RTLANALYSIS Messages: No errors or warnings Messages: No errors or wamings
Properties ?2-00X . i
P Run Linter Part: xczu67dr-five1156-2-i Part: xczug7dr-five1156-2-i
P & Strategy: Vivado Synthesis Defaults Strategy: Vivado Implementation Defaults
> Open Elaborated Design
Report Strategy: Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Rept
i selected checkpoint Incremental implementation: None
Vv SYNTHESIS
P Run Synthesis
DRC Violations Timing
> Open Synthesized Design
Run Implementation to see DRC results Run Implementation to see timing results
Select an object to see properties
v IMPLEMENTATION
| P Run Implementation Utilization Power
| > Open Implemented Design Run Synthesis to see utilization results Run Implementation to see power results
¥ PROGRAM AND DEBUG kS 2
¥ e te Bitst
ke b it TclConsole | Messages |Log | Reports |DesignRuns  x 2_00G
> Open Hardware Manager - &
? & Q| = |2 %
Name Constraints  Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQA Score QoR Suggestior
v synth_1 constrs_1 Not started
impl_1  constrs_1 Not started
< >
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Ltd

=\ AEINEENTE

1. B

REENTHRERER. RETHNESZIMINGEMTIA:

Eile

F |

Edit Flow Tools Repaorts

bd

Win

EL
13

dow Layout

o X

View Help

2, FERRIESME=.
FERFRESMEMATREE

M4
Ar

PN

Flow Navigator

v PROJECT MANAGER
o Settings/

Language Templates —_—]

Add Sources

, BATATLAUEE T T — TR ThRERI T L RAE -

| TEWE
Y ) 1ha

_——JRIEE
IPEE

TF IP Catalog

IP INTEGRATOR

\

Create Block Design
Open Block Design

Generate Block Design

Run Simulation /
RTL ANALYSIS/

P Run Linter

SIMULATION

> Open Elaborated Desngn

/

> Open Synthesized Design

/

> Open Implemented Design

PROGRAM AND DEBUV
§% Generate Bitstream

> Open Hardware Manager -—=—""7

SYNTHESIS

P Run Synthesis

IMPLEMENTATION

P Run Implementation

THEKRE: JRUREE
BANTIEMARE;

IR E,

YV V V V

AWISCHE: ATAE AR MRHRRRD, HEIERE, YRxH,
FIERR: B 0HAXNKREEZESTHRBIERERTES;
IPEE: BLEVIVADOFRA B IPLARAME TIEHY I PEERI AR ;

FEod3Zf: VIVADOR X ZHFRRIEF %, I FEREREZ AU L, bd2

—— FEBDICAS

BT
RBSH
-TEmRmt

gy
S (HRALE)

/
S R EL

P

TR

ERMECARS, PERESS, . 2ALTES

|PF%

8
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viavdoBJ B R T STRE IS R ST

BITHE: vivadcBTHERBMAETLR, RUKBALNAEINGE, £FEA
modelsimFHE=FTH.

TiEFREFM: B2TENKBNEEREE, UREMARPESFE;

FE: WERBHEERFEEME, REENMLRENRBIZEXER;
SHIXEHM: 88%EM%k. RE\ETCHIEE, ERENDHE LTERARBEHLINGE;
ERBITYCHE: BB HEER, £MBITXH, AT TFHIEHATRIZENRE;
BHEE: AU AEERNOFALRNTH, BETHSR. HEXFFRSFLASH,
source ZRE O :

Sources ? O X

Q EXS Y+ i

Design Sources

» Constraints

w Simulation Sources

sim_1

» Utility Sources

Hierarchy | Libraries  Compile Order

sourced OA] LABEIRNEAN TR BHIBERBFAFEH (verilog, VHDLE)

¢

R (xde) , ARIEATIPEZ, rom#liasct (mif) , HEMXHEFE. RIDTIEEH
bdE RGN, EAIABEIFA18IbdICHE,

4.

TIEMR

Project Summary

Overview | Dashboard

Settings  Edit
Project name: zu67dr
Project location: C:/Users/lenovo/Desktop/zuB7dr
Product family: 2Zynq UltraScale+ RFSoCs
Project part: xczuB7dr-five1156-2-i
Top module name: Not defined
Target language: Verilog
Simulator language: Mixed
Target Simulator: Vivado Simulator
Synthesis Implementation
Status Not started Status Not started
Messages No errors or warnings Messages No errors or warnings
Part: xczu67dr-five1156-2-i Part: xczub7dr-five1156-2-i
Strategy: Vivado Synthesis Defaults Strategy: Vivado Implementation Defaults
Report Strategy: Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Reports
Incremental synthesis: Automatically selected checkpoint Incremental implementation None
DRC Violations Timing
Run Implementation to see DRC results Run Implementation to see timing results
Utilization Power
Run Synthesis to see utilization results Run Implementation to see power results

2008 X
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BMNEYARE—TEQ, WEE, AUEIIEMAEZERR~. IIEMAEER
MEXEERER, LEHRES, TEEREEES (verilogifEVHIL) , EIES®R
B, ZENER (LLWMEENRIBAMRERE) , URTEHENREREES.

5. REMER, L, BITRESE

REAAAESIRENMNTEEO, SFHATMITCLAIAIZETCL Console, LAKFITENMS
EMessage, HELOG, HReport, BITIKZSDesign runsFFEO. XL OERLNEHM
A BITRINES. BB URMEEEMBITIXHEHME, FTENHEXIRRESHEEIR

BLKERE, REEERFF. Design runsBORUEEFRLLMEEMER/HLEFSITR
SUARFFERE], BERNAERGSIIEEMMTA.

Qx| 2 %

Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQA Score QoR Suggestions LUT FF BRAM URAM DSP Start Elapsed
synth_1  constrs_1  Notstarted
impl_1  constrs_1  Not started

6. REER
REEITHENE, SERRES, ERENE LR MRREEES. TBfH%k. £/bit
FE, sieERready:

Ready

AEFATXTVIVADOER A ARARERANAT T . BAVFEEIHRANIBISZFRGIF
B[ARRBIFEAN BRMUEIEAAER

10
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—\ XHESEIMIREN R

ASTHSSEINAE VIVADO TEFE— FPGA A THE, REFRMAMFATHI LED ARKER.
FFEMUE TR E R ANR AT 2RI R TR B R A ATHRAE, LU SRTTEERBI— (8 B AOSTRAE,
TIEFEFHEBESEHIEHY (04VIVADOFTE TIZREMBRHENR) . TE, WREE X
ERAVIVADOIEF W R BRI HIETRENF I —BRE, XHEEERFALMLBSE, $FXE
b &5 KA R K -

—. VIVADO Ti2®sr

#5717 (5 file->Project->New) B3ZEFT T2 (Create New Project)
ESEETE B2 Next—>
Project Name (TI24) T73#%Z: 0lled rgb

TiERE: (BC®kE, TEFHIER

Add Source GRINIE IR H) =i Next—>

Add Exsixting IP GRINEARH IP) =i Next—>

Add Constraints GRIIEBARIHE) = Next—>
Default Part (BUIABLE, T HI%ER) Family->Zyng UltraScale RFSoCs

Package—>FFVE1156

Speed—>-2
1R BL{A R E1%$F XCZU67DR-FFVE1156-2-i
New Project Summary (FiE TFI2HL50) MIATIZER, ®R8F, =i Finish 5T

=, RERMEKS

TSR mE Add Sources RMIEANEERSIITHURKATRIE ], & TEsourcesE OHY
Design SourcesfFRAHEIEIFAD SourcesBIEFATRIRIEI 1.
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-3 B > B & ¥ ¥
Flow Navigator e s PROJECT MANAGER - 01led_rgb

v PROJECT MANAGER . —_

o Settings

Add Sources

Language Templates

TF |p Catalog v [ Simula Hierarchy Update b
sin
| Fefresh Hierarchy

¥ P INTEGRATOR 5 U IP Hierarchy 4

Create Block Design
Copy Constraints Set...
Ope ock i : \

PENoLk Design Edit Constraints Sets. .

Generate Block Design Edit Simulation Sets_

Hierarchy [ < AddSources . Alt+A
¥ SIMULATION

TR PR A I, 2B ddesign source, Aiihnext:

Add Sources X
AM D a Add Sources
” This guides you through the process of adding and creating sources for your project
Vivado

ML Edition () Add or create constraints

I @ Add or create design sources I

C) Add or create simulation sources

/;\
2
o

o

=

Z

[]

-3

? Bacl N Finish Cancel J

AR EiLECreate File. HAMRRAESHFRK, AJLlmitAdd FilesiRMi#ARE.
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Add Sources

Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project.
it to your project.

Create a new source file on disk and add

-4

P

Use Add Files, Add Directeries or Create File buttons below

Add Files ‘ | Add Directories ‘l‘ Create File

SRIERE Create File , AV FITIEIER, File Type BRIARZ verilog, GASRKA VHL RS, Nk

5 VHDL. FA1ERIASKH verilog. File Name EN verilog 3Xi&, FENIXEENNZE led stream vo R
BRd OKSERC B,

Add Sources X
Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on disk and add
it to your project.

+

P
Create Source File

Create a new source file and add it to your

|
project.

Eile type: ® Verilog v
File name: |Ied_stream.\,{ |
File location: | « <Local to Project> v

|
40 g

R Finish SEROCEEIE. mEFinish 25, BHMNMIERIEIREIR. X EHAIERIA ed_stream,
ARJE REOK,
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Define Module

Define a module and specify I/O Ports to add to your source file.
For each port specified:
MSB and LSB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

| Module Definition

Module name: |Ied_strean’i

I/O Port Definitions

N

Port Name

Direction Bus MSB LSB

v O

input

PRI B SHEEIR R B I R T YES :

HATRTLAEE], led_stream R ELEIRITHE XA OF,

| Define Module

| The module definition has not been changed.
! Are you sure you want to use these values? l

L

01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.xpr] - Vivado 2024.2.2 — (m] X
File Edit Flow Tools Reports  Window Layout View Help Q- Quick Access Ready
=, »~ B O X p B & » = Default Layout v

Flow Navigator PROJECT MANAGER - O1led_rgb ? X

A
v PROJECT MANAGER =
Sources 2 =8 EBX Project Summary % led_stream.v * X PO
% Settings =0
Q| = s+ 0 & C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/sources_1/new/led_stream.v x
Add Sources
/]~ Design Sources (1 .
i T 2 : a W »l % B B|X| ) E O ©
Anglisge Tempiales | ® = ted_stream (led_stream.v) |
“timescale 1ns / 1ps |
4 IP Catalog eyt A ) [N 7 s e I Ys (0 O SV
v Simulation Sources (1)
V¥ IPINTEGRATOR > sim_1 (1)
Create Block Design 2 Utitty: Sources:
Open Block Design Hierarchy  Libraries Compile Order
Generate Block Design
Source File Properties 2 =8 EX |
« SIMULATION @ led_stream.v &
. " ~ |
Run Simulation Enabled
Location: C:/Users/lenovo/Desktop/01led_rgb/( ‘
v RTL ANALYSIS
Type: Verilog EI
» Run Linter o
—
: < >
> Open Elaborated Design | ~"ottomoottotooooooonsssssnssnnn st v
General  Properties < >
v
SYNTHESIS TclConsole | Messages Log Reports  Design Runs X Z AN
P Run Synthesis e | &
Q|x|& + %
> Open Synthesized Design
Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS TotalPower FailedRoutes Methodology RQA Score Qol
ke synth_1 constrs_1 Not started
Vv IMPLEMENTATION
impl_1  constrs_1 Not started
P Run Implementation
> Open Implemented Design
¥ PROGRAM AND DEBUG ¢ >
v

27:1

Insert  Verilog
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HAEITH led_stream REXTHH#ITHE, FMATRE (KREBIBENT A demoEmEEN, XB

ENpdF L FIEAATRES L ETWN) -

L1117 7777777777777777777777777777777770000077777777777777777777777777777777777777

//
//
//
//
//
//
//
//
//
//
//
//
//

Company: bochenjingxin
Engineer: yang

Create Date: 2024/05/16 12:35:02
Design Name:

Module Name: led stream
Project Name:

Target Devices:

Tool Versions:

Description:

Dependencies:

Revision:

Revision 0.01 - File Created

Additional Comments:

LI LT L7777 77 7777777777777

module led stream(

output reg [2:0] led, // LED4 to LED1, 1 on, 0 off

i nput clk_n, // FPGA PL clock n, 100 MHz
i nput clk_p, // FPGA PL clock p, 100 MHz
input rst_n // FPGA reset pin

parameter LED NUM='d3;

wire clk;

IBUFDS IBUFDS_inst (
.0(clk), // 1-bit output: Buffer output
l(clk_p), // 1-bit input: Diff p buffer input (connect directly to top—level port)

.IB(clk_n) // 1-bit input: Diff_n buffer input (connect directly to top—level port)

reg [31:0] cont;

reg [2:0] led on_number;

parameter CLOCK FREQ =100000000; //clock input 100000000, 100Mhz
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parameter COUNTER_MAX_CNT=CLOCK FREQ/2-1;//change time 0. 5s
//counter 1s
always @ (posedge clk, negedge rst_n) begin
if(lrst_n) begin
cnt <= 32'd0;
led_on_number <= 3'd0;
end
else begin

cnt <= cnt + 1'b1;

i f (cnt == COUNTER_MAX_CNT) begin//count to 0.5s
cnt <= 32'd0;
if(led_on_number<(LED NUM-'d1)) led_on_number <= led _on_number + 1'b1;
else led on_number<="d0;

end

end
end
//indicate whitch led on
always @(*¥) begin

case (led_on_number)

0: led <= 3'b001;

1: led <= 3'b010;

2: led <= 3'b100;

default:;

endcase
end

endmodule

BRI RIS E 2B KiBH, SIRERNIMNIEIRARKI0MIENRR BT
Eomik, HEEM IBUFDSEIE kA RimiTihc 1k, {XADHHA1E X CLOCK_FREQ7100%1000%1000=100000000
(10OMSFIERIH B — RO SABIRNME) , FATBE— DT8R8 ent OIS 0OMEEHRSTER T O A iEl a0 BB 3E
ledifit, FRLATENRR B A{ES TCLOCK_FREQ/2-1=49999999, Blitled on_number BEIfN1, SFEHZAER2, 1
EHE5F. RREXMFLA0, 1, 2=/MET, BHEERA0. 5%, RAIBITRBENcaseiBAIRIER
led_on_number S Mi—Nled, J$3LEDMIHESXTNAILEDAIZ B A1, SFLED,

Fiaga, SHLTEEIERA Run Synthesis:
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0tled_rgb -

= (] X
File Edit Flow Tools Reports  Window Layout View Help Q- Quick Access Ready
= - BE B X p B & X » = Default Layout v
Flow Navigator t3 A PROJECT MANAGER - O1led_rgb 7
A
Add Sources Sources ? -0 B X Project Summary »  led_stream.v X 2.0 5
Language Templates = - 0
9u=g i Q| = s+ Y & C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/sources_1/new/led_stream.v x
I IP Catalog v
v [ Design Sources (1)
. Q -« X B B X |/ B Q &
® = led_stream (led_stream.v) . al
end ~
v IPINTEGRATOR > & Gonstraints e
Create Block Design e Simulation Sources (1) cnt <= cnt + 1'bl;
Sier FlociiBon > & sim 1 (1) if (cnt == COUNTER_MAX CNT) begin/ 55
pen Block Design - cnt <= 32'do;
GRSt BISHCDSSIGH > [ Utility Sources if(led_on_number< (LED_NUM-'dl))led_on_number <= led_c
Dttt | ([ CEITEERIESYY Wi, & ey else led on_number<='d0;
Hierarchy  Libraries Compile Order B -
v SIMULATION g end
. . en
i Siiiation Source File Properties ? —0OEX J/indicate whitch
® led_stream.v & always €(*) begin
a case (led_on_number)
¥ RTLANALYSIS ABnsbiod i 0: led <= 3'b001;
b i L e 1: led <= 3'b010;
Location: C:/Users/lenovo/Desktop/01led_rgb/( 2% Ted <= FBT00;
> Open Elaborated Design default:;
Type: Verilog EI 6 endcase
— v 63 end
v SYNTHESIS { CEEEE— pd 64 () endmodule]
< General  Properties ! < > M
P Run Synthesis
> Open Synthesized Design TclConsole | Messa " .
ges Log Reports  Design Runs X ? oG
Q|x|& + %
v IMPLEMENTATION
b i i Name Constraints  Status WNS TNS WHS THS WBSS TPWS TotalPower FailedRoutes Methodology RQA Score Qol
un Implementation
v synth_1 constrs_1 Not started
2 Operimplementsd Design impl_1  constrs_1 Not started
¥ PROGRAM AND DEBUG
i Generate Bitstream
> Open Hardware Manager il 3 >
64:10 Insert | Verilog |
1y .
AREEHRINEEST Save:
—
Save Project X
9 Save project before launching synthesis?
Data to Save
Text Editors - led_stream.v
]
I
1
| ave Don't Save Cancel
|

l\\\

HAfE RN, ATRUIDiE

[C:/Users/lenovo/Desktop/01led_rgb/01led_rgbxpr]

- Vivado 2024.2.2

ERALEIE. 3

E58 A Launch Runs SHEAEARIBFEINECE 1A Jobs HE (AFRL
VIVADO HREIEIIETX#F 32 %12, R 19-139000012:8, AAER

= |17-7700K, PUiz/\%i2, FRARZAILUEE 8 1. LRETIERIE CPU 1H4E, FTLUNRIEE
RFELEHE, S K #HITEHE

FRIHERNHREIE,
20 1% 32 %458

,.n.,

T

WIERIE, EROFE)

HTXEBKEE
HEREFR
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|
Launch Runs X
i Launch the selected synthesis or implementation runs.
|
Launch directory: e <Default Launch Directory> v
Options
' (®) Launch runs on local host: Number of jobs|| 8 v
(D Generate scripts only
.
|| Don't show this dialog again
=
[
SERSAUERNGE LARRELTRETT
= O X
Q- Quick Access Running synth_design Cancel
== Default Layout v
? X
— oo X Project Summary »  led_stream.v bes 200
o C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/sources_1/new/led_stream.v X
Q - B B X // B ©Q o
46 : else begin ~H
47 &nt <=ent + 1 uUk;
48 C if (cnt == COUNTER MAX CNT) begin//count to 0.5s
49 . ent <= 32'd0;
50 -;-3 if(led on number<(LED NUM-'dl))led on number <= led ¢

510 else led on number<='d0;

SEREAE, BHNESSERIIEEDRIISE Cancel BiH. SEH#IT Implementation,

10
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Synthesis Com pleted

o Synthesis successfully completed.

Next
] @ Run Implementation
() Open Synthesized Design
() View Reports {

[ | Don't show this dialog again

Cancel

M. SESIHLAR

s S y. - = NE-er- . =
T CRBHEITERY AFANFREY H7E I S
AT HFH1E% ITEBSZE, BTIAFAN HEER 1T Implementation SEIR,
& = = et 4= A
Y12 AL
mREAEREER BIT Xfr. RINETRHTHREEM. TURIA LARTSEZLREZET
LY s 0 /s Y2
RRH. BASETIIEETEFA RTL ANALYSIS T EAJ>open Elaborated Design:
01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgbxpr] - Vivado 2024.2.2 = o X
File Edit Flow Tools Reports  Window Layout  View  Help Q Quick Access Synthesis Complete  +
o= BE B X » B & ¥ i Default Layout v
Flow Navigator PROJECT MANAGER - O1led_rgb ? X
Al
v PROJECT MANAGER
Sources ? - 008 X Project Summary *  led_stream.v X 2010
£ Settings
¢ :[Usersflenovo/Desktop/01led_rgb/01led_rgb.sres/sources_1/new/led_stream.v x
Q * o C:/Usersflenovo/Desktop/01led_rgb/01ied_rgb.srcs!s 1/new/led_st
Add Sources
o Design Sources (1) Iy
Langyage'Templates ® = led_stream (led_stream.v) AN
IF IP Catalog > = Constraints (1)
> Simulation Sources (1) (i ddeds s g
S Utility Sources module led stream(
v IPINTEGRATOR Y cutput reg [2:0] led, //
Create Block Design input clk n,
input clk p,
Open Block Design input £st_n. J//
Generate Block Design Hierarchy  Libraries Compid » = -
parameter LED NUM='d3;
i i 2 ] wire clk;
v SIMULATION Source File Properti 20— B EEX
Run Simulation ® led_stream.v o IBUFDS IBUFDS_inst (
7R .olclk), //
(/] Enabled .I(clk_p), /
¥ RTLANALYSIS .IB(clk n) // 1
Location: C:/Users/lenovo/Desk );
P Run Linter
> Open Elaborated Design e terleg E‘ reg) [0 enty
¥ ¢ Library: «il_defauiltlio B zeg Loxf) ed on number:
= parameter CLOCK_FREQ =100000000; //c
v SYNTHESIS  eomm—— .20 | parameter COUNTER MAX CNT=CLOCK_FREQ/2-
General  Properties T ¥ mm—— )v
P Run Synthesis
> Open Synthesized Design TclConsole |Messages |Log |Reports | DesignRuns x 2 0 B
Q x 2 + %
v IMPLEMENTATION
> Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology F
Run Implementation
£ v/ synth_1 constrs_1 synth_design Complete!
> Open Implemented Design impl_1  constrs_1 Not started
¥ PROGRAM AND DEBUG < >
V|

UHHSHEERANLERE oK, HEFFHITHF:

11
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Elaborate Design X

The current Elaboration settings allow you to perform I/O planning and constraint-related
| work with the elaborated netlist, but these settings slow down netlist elaboration.

[ If you are not performing I/O pin planning you can change these settings

| from the Elaboration page of the Project Settings dialog box.

[ D Don't show this dialog again

| |

REALA, RESTRETENNEEE. RIIBKAR Default Layout, BRFHMNEH

7 10 #5%E, FHA13EE 1/0 Planning.

01led_rgb - [C;/Users/lenovo/Desktop/01led_rgb/01led_rgb.xpr] - Vivado 2024.2.2 — [m] X
File Edit Flow Tools Reports  Window Layout  View  Help Q Quick Access Synthesis Complete  +

o) B X o p ¥ N B & Z x

Flow Navigator 7 ELABORATED DESIGN - xczu67dr-five1156-2-i

v PROJECT MANAGER

Sources  Netlist X 2= B B Project Summary *  Schematic X led_strea:
£ Settings
= A -] - Qe RO C  45( SaveAs New Layout...
Add Sources
led_stream Reset Layout F5
Language Templates N Nets (119)
IF IP Catalog > = Leaf Cells (47)

v~ IPINTEGRATOR
Create Block Design

Open Block Design

Generate Block Design

v SIMULATION Source File Properties [ — Oz X
Run Simulation @ led_stream.v )
-~
v RTL ANALYSIS /) Enabled
P Run Linter Location: C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/sot
~  Open Elaborated Design Type: Verilog EI v
< >

Report Methodology General  Properties

Report DRC
Report Noise TclConsole | Messages Log Reports  Design Runs x 2 00
A Schematic Q|lx|=* + %
Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology F
v SYNTHESIS v « synth_1 constrs_1 synth_design Complete!
P Run Synthesis impl_1  constrs_1 Not started
> Open Synthesized Design
< >

v IMPLEMENTATION Vi

i£¥E 1/0 Planning 2 GBI THE, ETEBEOERS, 1/0 Ports BIRJHIT 10 EH
HME. FE, BRRHEVIVAOSIHHE TAMNENESAENEE, ER-ATE, GO
= U FEESEEM .
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01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.xpr] - Vivado 2024.2.2 — (m] X
File  Edit Flow Tools Reports Window Layout View  Help Q- Quick Access Synthesis Out-of-date details &
=, B X ® p B XA @O & X X = 1O Planning v

Flow Navigator c3 A ELABORATED DESIGN - xczu67dr-five1156-2-i ? X

Al
v PROJECT MANAGER N ) ) .
Sources |Netlist x Device Constraints i A s | x |led_stream.v  x|Schematic x|led_stream.xdce x 4 ) = 2 O
£ Settings =
= H & C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/constrs_1/new/led_stream.xdc *
Add Sources
led_stream
= Q « x B B X/ Q &
Language Templates Nets (119) |
1 IP Catalog Leaf Cells (47) :
V¥ IPINTEGRATOR
Create Block Design
Open Block Design
Generate Block Design
Source File Properties ~ x Clock Regions
T EEREAEANES ﬁuﬂ
led_st
Run Simulation g
‘ () Enabled ~
v RTL ANALYSIS £ — IO ... o
General Pro erties
P Run Linter ‘ E L3 2
~ Open Elaborated Design Tcl Console Messad Log Reports Design Runs Package Pins /O Ports X 2 B
Report Methodology alz| =2z o o
Report DRC Name Direction Neg Diff Pair  Package Pin Fixed Bank IO Std Veco  Vref  Drive Strength
Report Noise v All ports (&)
* Schematic > @ led (3) ouT default (LVCMOS18) ~  1.800 12
Scalar ports (3)
v SYNTHESIS
P Run Synthesis
> Open Synthesized Design
< >
v IMPLEMENTATION Vi

RIFFRIBEHRENEMIM TR, SIMARER—TREBETHFEFRNSIMER, 1

HENIESrst_nAIIN T RIEE 3049 BIBANKS _EHIKEY23%$H 5| BiIH1 1,
LED{:L FBANK88EIB12, A12, A1A= /N4> BIXT RIRGB LEDRYLI 451k, B A e th 2LVCOM0S33, At4d{E
[RIBE R+ = ER 1 RUBANKOS HIAJ 75 | Bl 9 = 4 BT SHPAR T, AK16JgNERTE,

MR EWAI17, B FARAELVDS:

UIK
Bl _QSFPI MODSELL
BANK88 I%Lﬁg,—%lllllg—gg Cll__QSFP1 LPMODE
D N 50 OSFPI_INTN
O Tr ADTOF g | —CLLOSEPI NODPEN
10_L3N_ADIN 88 (4 s
1IN 1 2D _ANDNAOD 00
10_LAN_ADEN 88 =2
N DI PLLEDS. |
10_L5P_HDGC_AD7P 88 _E;‘ ST
10_L6N_HDGC_AD6N_88
10 L6P_HDGC_ADGP_88 go EEN&ISLS
10 L7N_HDGC AD5N 88
F10 PL CLK P2
10_L7P_ HDGC_ADSP_88
GI10_PL CLKOUT N
10_L8N_HDGC_AD4N 88 (—10 T CLEOLL
10_L8P_HDGC_ADAP_88 —> —
[0 LON AD3N 88 112 L E
HIO QSFPL SCL
10_L9P_AD3P 88 (10 AT
10_T10N_AD2N 88
| 10 T1IN _ADIN 88 f"llll Eﬁ‘ff
10 L11P_ADIP 88
vee 3vsHg— veeo 8 10_LI2N_ADON 88 (1= e
VCCO_88 10_L12P_ADOP_88

XCZU67DR_2FFVE1156I
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2

PL DDR4 A4
PL_DDR4 Al2
PL DDRZ A8
PL_DDR4 A3
L DDR4 A2
L DDR4 A0
DDRZ BAO
PL DDR4 BAl
5 PL DDR4 CLK N
£ Pl TE CLE P
PL CLK NO

P

o
LK Pl
PL_SYSREF N
PL, SYSREF P
PL. DDR4 RST

DDR4 A5

BERAW TR
Tcl Console ‘Messages |Log ‘Reports Design Runs Package Pins = | I/O Ports X 2. 0 5
Q| =z | ¢ [[E+| A o
Name Direction Neg Diff Pair  Package Pin Fixed Bank /O Std
~ L« All ports (6)
v @ led (3) ouT v 88 LVCMOS33~
4 led[2] ouT D11 v v 88 LVCMOS33"
@ led[1] ouT A10 v v 88 LVCMOS33"
4l led[0] ouT A9 v Lo 88 LVCMOS33”
~ & Scalar ports (3)
2 clk_p IN clk_n AJ17 v v 65 LVDS”
2 rst_n IN H11 v v 88 LVCMOS33~
< >

BT ctrl+s 717, BHMRGEINEE, EANBEHARESZ. FRITXEEA led_stream:

Pa]| Save Constraints X

Select a target file to write new unsaved constraints to.
Choosing an existing file will update that file with the
new constraints.

@ Create a new file

Filetype: | 1 XDC v |

File name: |Ied_stream ﬁ:’l

File location: ‘ s <Local to Project> v ‘

) Select an existing file

‘ <select a target file> v ‘

®

14
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REHESIH, BT ARdeXfF, ARKEETEFHRATE CRBARHHRRERL
RIBAIRHESI .

B AR

BAWTHARIHE—T, RHELLRER:

set_property |OSTANDARD LVCMOS33 [get ports rst n]

set_property PACKAGE _PIN H11 [get_ports rst_n]

E—ARARSIMES, E_ARNREFIIE. FESRENCIKERES

Sour x Netlist Device| 2 _ O & ice x | led_stream.v x | Schematic »  led_stream.xdc x 4 r =200
Q| = & ht 0B C:/Users/lenovo/Desktop/01led_rgh/01led_rgb.srcsiconstrs_1/new/led_stream.xdc x
N Design Sources (1) :
4 Q A % B 0B X H Q o
® -~ led_stream (led_stream.v)
1 | create_clock -period 10.000 -name clk [get_ports clk p] A
v Constraints (1) 5 uf
v constrs_1 (1) 3 ) set_property IOSTANDARD LVDS [get ports clk pl

4 | set_property TOSTANDARD LVCMOS33 [get ports rst n]

5 | set_property PACKAGE PIN Hll [get ports rst_n]

Simulation Sources (1) € set property PACKAGE PIN AJ17 [get_ports clk p]

set property IOSTANDARD LVCMOS33 [get ports {led[2]1}]

set property IOSTANDARD LVCMOS33 [get ports {led[l]}]

-------------------------------- 9 | set_property TOSTANDARD LVCMOS33 [get ports {1led[0]}]
Hierarchy Libraries Com« » = 10 | set_property PACKAGE PIN AS [get ports {led[0]}]

11 set_property PACKAGE PIN Al0 [get_ports {led[l]}]

12 set property PACKAGE PIN D11 [get ports {led[2]}]

I led_stream.xdc (target)

> Utility Sources

Source Filx ClockRegi | 2 _ O

I led_stream.xdc = o
-~
[v) Enabled v
i . 2
: v
General = Properties " T 5

EMNARKGHRLEHFMT —ALRE -

create_clock —period 10.000 -name clk [get ports clk_p]

FE—ATAERRE, HORBARHZ100M8, Z5IMEOcik pESHE, mHMLk
FETEEXMIR, BTX—AHYR, RINKERT AN HBHEREREITYRER, 5K
11AE BRAYB I TIZ 14 AT LU 2 100MRER BV K .

7Ny AERBIT_EARIEE

FN1EF TIZETEFAY PROGRAM AND DEBUG TTEIHY Generate Bitestream 4R BIT
X, (WETPAScsis IMPLEMENTATION TEHAY Run implementation Sti#{TSCIN, SLIMMEIE
TwRfhtk, XBEEEET, HEYERbit XHEESTEMRE)
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01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgbxpr] - Vivado 2024.2.2 - u] 4
File  Edit Flow Tools Reports  Window Layout  View  Help Q- Quick Access Synthesis Out-of-date  details &
=, ~ B B X &® » B H B & T X = 1/ Planning v

Flow Navigator t2 B ELABORATED DESIGN - xczu67dr-five1156-2-i b

N
¥ | IPINTEGRATOR! Sources x Netlist DeviceCo 2 _ OO Package x | Device x | led_stream.v x | Schematic % led_stream.xdc  x 200
Create Block Design - e N
Q| = s+ & C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/constrs_1/new/led_stream.xdc x

Open Block Design :
Design Sources (1)

Q »~ %X B B X |/ Q &
Generate Block Design ® - led_stream (led_stream.v) ¢
1 ' create_clock —period 10.000 -name clk [get_ports clk pl e B
v Constraints (1) S -
v SIMULATION v [ constrs_1 (1) 3 | set_property IOSTANDARD LVDS [get_ports clk p]

4. set_property IOSTANDARD LVCMOS33 [get_ports rst_n]

S set_property PACKAGE_PIN H11 [get ports rst_n]

6 | set_property PACKAGE PIN AJ17 [get_poxrts clk p]

| set_property IOSTANDARD LVCMOS33 [get_ports {led[2]}]
© | set_property IOSTANDARD LUCMOS33 [get_ports {led[1]}]

Run Simulation [ led_stream.xdc (target)
Simulation Sources (1)

~ RTL ANALYSIS Utility Sources

» Run Linter H|e-rarchyubr;nes Complle ardn;;-- S ! set_property IOSTANDARD LVCMOS33 [get_ports {led[0]}]
10 | set_property PACKAGE PIN A9 [get_ports {led[0]}]
~ Open Elaborated Design 11 | set_property PACKAGE_PIN Al0 [get ports {led[1]}]
" i 5 12 1 set_property PACKAGE PIN D11 [get_ports {led[2]}]
Report Methodology Source File Pr x Clock Regions ? 08B : S R P
Report DRC [ led_stream.xdc - -]
~
Report Noise (] Enabled v
[ O .. ...............cocecec3 bl :
: . v
A Schematic General Properties 4 >
V SYNTHESIS TclConsole |Messages |Log |Reports | DesignRuns | Package Pins |WOPorts x 2= B
P Run Synthesis alz 2|« + % o
% Open SthesziNgesign Name Direction Neg Diff Pair  Package Pin Fied Bank 1O Std Veco  Vref  Drive Strength Sk
v [ Allports (6)
v IMPLEMENTATION v @led(3) out v 88 LVCMOS33* - 3300 12 v
> Run Implementation @ led[2] ouT D11 v v 88 LVCMOS33* - 3.300 12 v
> Open Implemented Design 4 led[1] out A10 v v 88 LVCMOS33" - 3300 12 v
< led[0] ouT A9 v v 88 LVCMOS33* - 3.300 12 v
v PROGRAM AND DEBUG ¥R Stalar ports )
; B ck_p IN ck_n AT v v 65 LVDS*
Generate Bitstream
2 rst_n IN H11 v v 88 LVCMOS33* - 3.300
> Open Hardware Manager
P g v 1< >

11:50 Insert XDC

MREHAIHEEAGEEEIH, XB BART K (BTRHLREETREAERIIN
=3IMMER, FREHITHEEM. RMNBE EMZE, REARIREGEERETEEMUTES
o WMRERE®H, RIAES:

> Eﬂ
\N‘

Synthesis is Out-of-date X

Synthesis is out-of-date. OK to launch synthesis and implementation first?
i '‘Generate ' Bitstream' will automatically start when synthesis and implementation completes.

D Don't show this dialog again

Yes No Cancel

BEELSHHEAKEHESMNEE. RINUERRIN (XEFANBERKERR 8) , RE
= & 0K REREFIR T EMRLFFRN—RIITIE. ATFRMNARIEHCET, FASIETTSIH
RERTREIEEHITIREEBRIE,

BRER: EEOXLM (FBRAHLK) DM bit XH. RNFHREBITXEIRIELS
LER AT H AN TSR I TXHAE BAIRTIEAE, X ERANBOAITFAREHEIERR Open Hardware Mnager:
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| sl 2 | Bitstream Ger on Completed x|
t
! Launch the selected synthesis or implementation runs and generate '
bitstream. o _ _ f
o Bitstream Generation successfully completed. |
Launch directory: =« <Default Launch Directory> v [Next '
() Open Implemented Design 1
Options ~ !

() View Reports

(®) Launch runs on local host: Number of jobs: 8 v

(®) Open Hardware Manager

{_}Generateiscriptsionly () Generate Memory Cenfiguration File

EJ Don't show this dialog again
(] Don't show this dialog again

o
(= Cancel
| &) Cancel [ “

BiX—£7T, RANEZRFRFF LR, LUKDEBUGHE O I, 1% B {FBOOTH 5 AJITAG
(BOOTIZE1ES % (02RF67DR-LitelfiEMIXEMAIER) FHIBINEERR) KIZPOWERIZEAFFHL £
B (RY2-SHRFRBNT) , BHERNFTLUERVIVADOERIR T, i1 EEAIFHEERINESE
HI{E0pen Hardware Manager, FIXNEETH RHKZE, HERMNFESE LEFHH Open Target,
REBEMN TR R miEESS Auto Connect, BENERERFLIN. mEZEFHFEETMR. i+
B, P EamNEISERNIHEE—EEAAE R IFREE, BT EFERTHRE, HE
FIRESSBERRGARERR. X—SMRXHE! !

01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.xpr] - Vivado 2024.2.2 - o 5
File  Edit Flow Tools Reports ~ Window Layout  View  Help Q- Quick Access write_bitstream Complete
= =] X » BB & T ¥ Das == Default Layout v

Flow Navigator ~ A HARDWARE MANAGER - unconnected ? X

g (o] 1
v IP INTEGRATOR @ No hardware target is open Open target
Create Block Desi I Auto Connect I
el Ripee Dosgn 2 led_stream.v = x led stream.xde  x ? P
Open Block Design e
» C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/sources_1/new/led_stream.v X
Generate Block Design
Open New Target... Q X BE B X / Q -3
v SIMULATION
Run Simulation No content
module led stream(
output reg [2:0] led,
v RTL ANALYSIS input clk n,
P Run Linter G kP
input st n /
~ Open Elaborated Design Source File Properties 2 BB X
Report Methodology I led_stream.xdc & parameter LED NUM='d3;
3 wire clk;
ReportDRC (¥/) Enabled
1 Schemati IBUFDS IBUFDS_inst (
chematic Location: C:/Users/lenovo/Desktop/01led_rgb/01 .0(clk), i
T o B .I(clk p), t
ype: y
v SYNTHESIS .IB(clk_n) //
Qiza: NAKR v )i
P Run Synthesis _{ O >
General  Properties S SRR R o
> Open Synthesized Design < >
Tcl Console x Messages Serial /0 Links Serial /O Scans ? — O
v IMPLEMENTATION
P Run Implementation Qajz|s|l|8 a
. | [Wed Mar 25 21:52:03 2026] Launched synth 1... ~
> Open Implemented Design ! Run output will be captured here: C:/Users/lenovo/Desktop/0lled rgb/01led_rgb.runs/synth_1/runme.log
| [Wed Mar 25 21:52:03 2026] Launched impl 1...
% Run output will be captured here: C:/Users/lenovo/Desktop/Olled_rgb/0lled rgb.runs/impl_ 1/runme.log
v PROGRAM AND DEBUG ! Y - - -
! open_hw_manager
¥ Generate Bitstream
v
v Open Hardware Manager < >
Open Target v © = fel command here

133 2R R H b5

NSRBI T4 BE58 B IHEEAR b A BlUECance |, AT AEREAL T AIRE
Open Hardware Manager i i0pen targetfaiZl s dAuto Connect¥TFF:

17
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01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgbxpr] - Vivado 2024.2.2

o X

File Edit Flow Tools Reports  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +
= =] X » BB & T ¥ D 2= Default Layout v
Flow Navigator HARDWARE MANAGER - unconnected ? X
. A
Open Block Design @® No hardware target is open. Open target
Generate Block Design
Hardware o 2 o i led_stream.v  x led stream.xde  x 200
i v SIMULATION & C:/Users/lenovo/Desktop/01led_rgb/01led_rgb.srcs/sources_1/new/led_stream.v x
| Run Simulation Q X B B X/ ® Q EeY
N |
| v RTLANALYSIS co :
| ) No content LIIIIIIII 7711007777777 100777777
| > RunLinter 9 module led stream(
| v~ Open Elaborated Design ! BUEDEE Fag) (2208 Ted;, 0
18 input clk n, 00 MH
Report Methodology 1 input clk p, 00 MHzZ
20 input st n //
| Report DRC Source File Properties 2 _ 00O X 2 Ve
22
| 1 H
! " schematic 1) led_stream.xdc & 23 | parameter LED NUM='d3; |
A | 241 wire clk;
Enabled 251
7 [SYNTHESIS 26 ) IBUFDS IBUFDS_inst (
| P Run Synthesis Location: C:/Users/lenovo/Desktop/01led_rgb/01 27 .o(clk), 7/
| ) .I(clk p),
| > Open Synthesized Design Type: XDC B JIB(clkn) //
| nawkR vl 300 s
| N 314
| - . - i
{ ¥ IMPLEMENTATION General Properties 2 var T21-01 ~n 5
P Run Implementation
|5 Open Implemented Design TclConsole  x Messages | Serial IO Links | Serial I/O Scans <o i
|
| Q| z|s|ll|8 o
v PROGRAM AND DEBUG [Wed Mar 25 21:52:03 2026] Launched synth_1... A=l
% Generate Bitstream Run output will be captured here: C:/Users/lenovo/Desktop/Olled rgb/0lled_rgb.runs/synth 1/runme.log
| | [Wed Mar 25 21:52:03 2026] Launched impl 1...
v Open Hardware Manager *) Run output will be captured here: C:/Users/lenovo/Desktop/0Olled rgb/0lled rgb.runs/impl 1/runme.log
| : open_hw_manager
| ! |
= | Auto Connect | Vi
Program >
| Add Conf el o

Open New Target...

EESERZE, ATLAEZ Hardware B O LI T FHATBIXCZUA7DRE ik %,

FRIRANE TR

HEAE S

01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgbxpr] - Vivado 2024.2.2 — o X
File Edit Flow Tools Reports  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +
= « =] B8 Dashboard ~ = Default Layout v

Flow Navigator HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210357A7D00EA ? X

& @ There are no debug cores. Program device Refresh device
Add Sources
Language Templates Hardware r A o Nl ¢
> | a
IF IP Catalog a = @ o
Name Status
v IP INTEGRATOR ~ K localhost (1) Connected
Create Block Design v @ e xilinx_tcf/Digilent/210357A7DO0EA Open
v & xczu67dr_0 (1) Not programn
Open Block Design B
iE SysMon (System Monitor)
Generate Block Design © £ arm_dap_1 (1) N/A
3E SysMon (System Monitor)
v SIMULATION
Run Simulation < 2
Properties T =B B X
v RTLANALYSIS
. &
P Run Linter
> Open Elaborated Design
v SYNTHESIS
Select an object to see properties
P Run Synthesis
> Open Synthesized Design
v IMPLEMENTATION
P Run Implementation Tcl Console x Messages Serial /0 Links Serial /0 Scans A s (5
> Open Implemented Design n e
. PN

v PROGRAM AND DEBUG :

E v
i Generate Bitstream < >
v Open Hardware Manager v

E3

(B!

FRARTExczud7dr G T Program Device #H{TRERLE (MFEFHEK) :

18
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01led_rgb - [C:/Users/lenovo/Desktop/01led_rgb/01led_rgbxpr] - Vivado 2024.2.2

= [m}

X

File Edit Flow Tools Reports  Window Layout  View  Help Q- Quick Access write_bitstream Complete
= « =] > OB T ¥ Dashboard ~ 2= Default Layout v
Flow Navigator ) HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210357A7D00EA ? X
& @ There are no debug cores. Program device Refresh device
Add Sources
Language Templates Hardware 2 O R
> | a
IF IP Catalog a = @ o
Name Status
v IP INTEGRATOR v ¥ localhost (1) Connected
Create Block Design ~ @ e xilinx_tcf/Digilent/210357A7DO0EA Open
. ~ 48 xczu67dr_0 (1) -y
Open Block Design - Hardware Device Properties... Ctrl+E
SysMon (Systel
ZE SysMon (Systel Verify Device...
7 EIMULATION C Refresh Device
. . < {
i Simylaton Show Bus Plot...
Device Properti Add C Memory Device..
v RTLANALYSIS
& xczub7dr_0 Boot from Configuration Memory Device
P Run Linter
. Export to Spreadsheet..
> Open Elaborated Design Name: Xczue7dr_ S —
Part: xczu7dr
v
SNTHESIS ID code: 046D0093
| P Run Synthesis
IR length: 12
> Open Synthesized Design < 5 S
General  Properties
Vv IMPLEMENTATION
P Run Implementation Tcl Console x Messages Serial /0 Links Serial /0 Scans oA e [ s
> Open Implemented Design | e
PN
v PROGRAM AND DEBUG
! v
¥ Generate Bitstream < >
v Open Hardware Manager v " -

U 5 O B R R R P B A 3

AR EXIEWE, , HA Bitstream file FTRIZHEM bit X, UMEBLERNER

B bit . XEERE-TKE, SEEHRNAIREN. BIHEAEZATIEN, REHRTEIZ

# RESIRE, XMIEFERLSEBITstream fileFIAMERERE (..) , KARNEAIRERETE

BJ: /011ed_rgb. runs/impl_1/led_stream. bit, AfE=dProgramFF i8R EBIT:

‘ Program Device

Select a bitstream programming file and download it to your hardware device. You can optionally

{ select a debug probes file that corresponds to the debug cores contained in the bitstream

programming file.

Bitstream file:

Users/lenovo/Desktop/01led_rg

} Debug probes file:

| (] Enable end of startup check
.-/P_-\-.
i
S

1led_rgb.runs/impl_1/led_stream

Cancel

RETEM. BATATIAEEIFF LWL M RES DA RGBT =M B R E R

19
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AR IR TKEY2E {iL

£, FRiEE

1. BRERY, HERABIEABE TR : MRBAHEERFITH, R B localhost,
ARER T &R B EHRIEEBERK. WMFRE ocalhostEBHk AR, WMESRRHRENHIE, &
ERBIZ R ITMEITE], IMRELBEIEMENE], RAIRATEEEHRRER M.

pu

Hardware 2- OB X
Qlz[s/[g[p[»]] -
Mame Status

I localhost (0} Connected
< 2

2\ RGBAT 'R BIZBBINEAT L : B TARSIM, &xRIEE.

20
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—\ XHESEIMIREN R

A SSRGS TAE, FRAVIVAOB S TR THE, BIdAZIES A ERV VAL
HIfgE. ETHE, REIMAE—FREREIEREAnodelsimE T E, {B2VIVAOEHEAETUSTRTE
MYAETIERGIE. TIEFE A AIESE 0 (04VIVADOFT i TIZRIEME AN B) .

FEPRULER . EBTVIVADOfEFA2024. 2k R, FIREE RFEFEMRXS, BERALIE—H.
EMERRMEH, JSF47DREIARZVIVAD02022. 28 & E .

—. VIVADOTF2#~7

HEIETT (8 file->Project->New) BIEFTFE (Create NewProject)
BT Epi] =ifr Next—>
Project Name (TI2%&) T34 02breath_led

TiERE: (B, F1EFHER

4)7% Create Project Subdirectory, =7 Next—>

Add Source CRMNEITHIEH) =i Next—>

AddExsixting IP GRINEA/Y 1P) =& Next—>

Add Constraints GRIMBALIRH) iy Next—>
Default Part (EMAECE, SHIZED) Fami ly—>Zyng UltraScale RFSoCs

Package—>FFVE1156
Speed—>-2

R BL{ABY 2% 3$% XCZU67DR-FFVE1156—2—i

New Project Summary (ETiETFEHR) IANTREER, ®EBZ, &3 Finish 7oAk

= FFRATHISCHRES

Hiiveri logX 8 7E1ESE (5RE B edRAKT) « XELBEIHITIEMRAA, FHIVEHHE
% breath_led.v, 184 Hbreath led, 1EHRSCINRGB LED=NE 2 B94ERIEIRATEIR . breath_led. viXEE4D
T (REFENXE#EN, AN EIdemoE N, pdf AN EERSEETNH) -

L1117777777777777777777777777777777777707 777077777/ 777/77//77/777/777/7777/7/7/7///
// Company: bochenjingxin

// Engineer: yang
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// Create Date: 2024/05/16 12:35:02
// Design Name:
// Module Name: breath_led
// Project Name:
// Target Devices:
// Tool Versions:
// Description:
// Dependencies:
// Revision:
// Revision 0.01 - File Created
// Additional Comments:
LIT1177777 777777 107707771/ 77777777 77777777777777777777777777777/77777777777777777/
module breath_led #
(

parameter  CLOCK_FRQ=100000000, A #3715

parameter  PWM_FRG=1000, PWM5FIZE

parameter  BREATH_ERI0D=2, PRI E HA

parameter  SET_COMPARE_FRQ=1000, i% & ELARAUSAZR, —FbshEbiz Dk

parameter  PWM_COUNTER_MAX=CLOCK_FRQ/PWM_FRQ, PWMit#38 & A&

parameter BREATH_COUNTER_MAX=CLOCK_FRQ, FEIRi+# 225 K 1E
parameter SET_COMPARE_COUNTER_MAX=CLOCK_FRQ/SET_COMPARE_FRQ, i& B Lt T 528 & K 1E

parameter COMPARE_VALUE_STEP=PWM_COUNTER_MAX/SET_COMPARE_FRQ//ttH:{&E & Hn 24

)

(
input wire clk_p,clk p 100m
input wire clk_n,clk n 100m
input wire rst_n, KEY2
output wire [2:0]led //led

)3

//parameter reg define

reg [31:0]counter pwm;

reg [31:0]counter_breath;
reg [31:0]counter_compare;
reg [31:0]compare_value;

reg pwm_period_clk_view;

reg breath_period_clk view;
reg compare_period_clk_view;

reg [4:0]led_number;

reg led breath view;PWEZKRHH NS FE
reg breath_dir ;MRS E, [EEZEZEET
reg [2:0]led reg;

assign led_clk_pwm period=pwm_period clk view;



l\ JRARAE M ZE R A IR 2 ]

Chengdu HenryTech Technology co., Ltd

assign led_clk_breath_period=breath_period_clk_view;
assign led_clk_compare_period=compare_period_clk_view;
assign led=led_reg;

assign pll_reset= rst_n;
wire clk;

IBUFDS #(
.CCI0_EN_M("TRUE")

. CCI0_EN_S ("TRUE")

)
IBUFDS_inst (
.0(clk), // 1-bit output: Buffer output
. 1(clk_p), // 1-bit input: Diff_p buffer input (connect directly to top—level port)
.IB(clk.n) // 1-bit input: Diff_n buffer input (connect directly to top—level port)
)3

//pwm generation

always @(posedge clk or negedge rst_n)

begin
i f (rst_n==0)
begin
counter_pwm<=0;
pwm_period_clk_view<=0;
end
else
begin
counter_pwm<=counter_pwm+1;
i f (counter_pwm<compare_value) led_breath_view<=1;
else led_breath_view<=0;
i f (counter_pwm>PWM_COUNTER_MAX-1)
begin
counter_pwm<=0;
pwm_period_clk_view<="pwm_ period_clk_view;
end
end
end

reg [4:0]led number_ state; ledRS

reg breath_dir_pre reg;

reg breath_dir_now reg;

//shift led breath direction

always @(posedge clk or negedge rst n)

begin
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i f (rst_n==0)
begin
led_number="d0;
counter_breath<=0;
breath_period_clk_view<=0;
breath _dir<=0;
breath_dir_pre_reg<="b0;
breath_dir_now_reg<="b0;
led_number_state<=0;
end
else
begin

counter_breath<=counter_breath+1;

i f (counter_breath>BREATH_COUNTER_MAX-1) begin
counter_breath<=0;
breath period clk view<="breath period clk view;
breath_dir<="breath_dir;

end

breath_dir_pre_reg<=breath_dir_now reg;

breath_dir_now reg<=breath dir;

if((breath_dir_pre reg==1'b1)&(breath dir_now reg==1'b0))begin

case (led_number_state)

0: begin led_number_state=1;led_number=1; end
1: begin led_number_state=2; led_number=2; end
2: begin led_number_state=3; led_number=1; end
3: begin led_number_state=0; led_number=0; end

default:begin led _number_state=0;led number=0; end
endcase
end
end
end
//breath compare

always @ (posedge clk or negedge rst_n)

begin
i f (rst_n==0)
begin
counter_compare<=0;
compare_period_clk view<=0;
compare_value<=0;
end
else
begin

counter_compare<=counter_compare+1;
i f (counter compare>SET_COMPARE_COUNTER_MAX-1)
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begin
counter_compare<=0;

if (breath_dir==0)begin

i f (compare_value<PWM_COUNTER_MAX) compare_value<=compare_value+COMPARE_VALUE_STEP;
end
else if(breath dir==1)begin
i f (compare_value>0) compare_value<=compare value—COMPARE_VALUE_STEP;
end
compare_period clk view<="compare period clk view;
end
end
end
// led output
always @(posedge clk)
begin
if(rst_n==0) led reg<=0;
else begin

case (led_number) //PWMia) i 2%} 1@ B RILEDS | B

"d0: led reg[0]<=led breath view;
"d1: led_reg[1]<=led_breath_view;
"d2: led_reg[2]<=led_breath view;

default:led reg<="d0;
endcase
end
end

endmodule

KEB, AFIRPIMELBEMEARSR, BPIMERLTHARIR, LUK R £LPIMS Rrah 2R MLEDRTIRABAER. X
BENAT SR, BERNMAERTABEE TR PERTRBMFRATSIIZE. KBHETRER

A—T.
O, #HiE verilog HYtestbench3C

HNATLLESR, FHE TverilogX{fbreath led. vZ &, SourcesH+=THY
simulation sources—>sim 1 TNHHIL Tbhreath led. v . HERNZ T EHSHEEILEEH
BEVHHERZR.
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'

Sources
Qlx|&|+

Design Sources (1)
@ . breath_led (breath_led.y)
Constraints (1)
Simulation Sources (1)
e sim_1(1)
@ - breath_led (breath_ladv)
Litility Sources

Hierarchy Libraries Compile Order

?

S i )

FA1fEsimulation sorucesHHEAdd Sources, FEHIRMIBESHRE, ZRIAAIEAdd or

Create simulation sourcesAJG S dhnext—>

Vivado
ML Edition

Add Sources

() Add or create constraints

() Add or create design sources

IfO) Add or create simulation sources I

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

Cancel

RERTCreate Filed B HEO, FHITXEEIAFile TypeflFile locationfZE,
RIGFile namelE N\breath led tb, A/ =d50K:
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Add Sources

Add or Create Simulation Sources

Specify simulation specific HDL files, or directeries containing HDL files, to add to your project. Create a new source file on disk and add it to your

project.
Specify simulation set: sim_1 v
+ Create Source File X

4

Create a new source file and add it to your
project. [

Eile type: ® Verilog v

File name: I breath_led_tb I

File location: e <Local to Project> v

g |
[ ® I

files into projees

e -

SRIE M EFinishSEftestbenchXX KM, mEHHE X testbenchlIEERZEH O, XEB
HABOARERR, AfFREOK:

' Define Module X

1

. Define a module and specify /O Ports to add to your source file.

| For each port specified:
' MSB and LSB values will be ignored unless its Bus column is checked. [l
i Ports with blank names will not be written.

Module Definition

Module name: breath_led_tb|

I/O Port Definitions

l =

| Port Name  Direction Bus MSB LSB
input v [}

i
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38 O S EHE s T YES :

| Define Module X |

9 The module definition has not been changed.

| Are you sure you want to use these values?

I Yes III!IIII I

BERNEZsim A TEKNIFHIENbreath_led_tb. vETEIF T .

Sources ?2 00 X
Q = ¢ + : o
o Design Sources (1)
@ == breath_led (breath_ledwv)
» Constraints (1)
o Simulation Sources (2)
o sim_1 (2)

@ . breath_led (breath_led.v)

@ breath_led tb (breath_led_tbwv)
¥ Utility Sources

Hierarchy  Libraries Compile Order

AW Ebreath_led_tb. viEIT4wiE. FAIFHERITUIXAbreath_| edtRIRGILIH R,
RERE—RIINESHEN, MEHIRENMEE. R, breath_led_tb. vHRIBINT:
(BRERRBAZNZEEN, BENGIETIEFHEID

“timescale 1ns / 1ns

module breath led tb();

reg clk reg;
reg rstn_reg;

wire [2:0]led;

wire clk;

wire rstn;

initial begin
clk_reg=0;
rstn_reg=0;
#10

rstn_reg=1;
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end

always #1 clk reg="clk reg;
assign rstn=rstn_reg;
assign clk=clk_reg;
//instance breath led
breath led #

(

. CLOCK_FRQ (1000000)

)

breath_led_inst

(

.clk_p(clk),
.clk_n(clk),
.rst_n(rstn),

. led (led)

E

endmodule

LR E AN TRMMER, REFERZINFIRATERETRS . FA1ATRSN
HINERE, FiTH1{555$CL0CK_FRAZ/100000HZ, &3 SHKEIEMF N IER. W0 ERED
FRELE TS . RFRITAUEMERNEHRER, REFLME, AKTARE. 7
At 2RI B XD SRR ERIERRE ? XMRE 52, 1H2CLOCK_FRQ

1000007 BY B [E] <4 2 11 #5121 100000000 Ff7 T2 Y B [B]HK ?

PROJECT MANAGER - 02breath_led

e} : +

~ Design Sources (1)

HA

@ . breath_led (oreath_led.v)

2, Constraints (1)
| v [ Simulation Sources (1)

~ [ 5Im_1 (1)

‘ I @ - breath_led_tb (breath_led_tow) (1) |

> Utility Sources (1)

Hierarchy = Libraries Compile Order

General = Properiies

@ breath_led_inst: breath_led (breath_led:

Sources ? 00 X

Source File Properties 2 _ 00 X
@ breath_led_tby - -]
- -~
[+) Enabled
Location: C:MJsersfyang_admin/Deskiop/02breath,
Type: Verilog E‘

b

<

Project Summary
C:/Usersiyang_admin/Deskiop/02breath_led/02breath_led.srcs/sim_1/new/breath_led_towv

Q

240

w | breath_led.v w  breath_led_tb.v *

- & B B X // B Q

wire rstm;

initial begin
ell_reg=0;
1stn_reg=0:
=10
rstn_reg=1;

end

alwars =1 clk_ree=clk_re:
assign rstn=rstn_reg;

assign cllk=clk_reg;

breath led =

(

]

breath led_inst
(

celk plelld,
celk n(Tell),

crst_nlrstnl,

<

T_aim

11
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EINEEHE. 8%, RIMNEILEEEEZNSettings, BdiftE. EHHANEEERAIIUL
HITIRZIRE, ELIERE, BSKE, HERESE.

02t sktop/02) d/02breath = X
File Edit Flow Tools  Ranare  \Mindmw  Lauaut  \iew  Hal | O-Ouick Accass Ready
Settings X
= =] = Default Layout v
Flow Navigator £3 Q: ? X
Simulation
v PROJECT MANAGER Project Settings Specify various settings associated to Simulation [
tb.v x4r=s200
General et
Target simulator: Vivado Simulator v Im_1/new/breath_led_tbv
Add Sources
Elaboration
iy T Jat Simulator language: Mixed v V/4 Q &
anguage Templates Synthesis
Simulation set: sim_1 v A
TF IP Catalog Implementation ! L
Bitstream Simulation top module name:  breath_led_tb B
v IP INTEGRATOR %W (") Generate simulation scripts only
Create Block Design Tool Settings
Open Block Design Project
IP Defaults I « 4 ;
Generate Block Design Compilation Elaboration Simulation Netlist | Advanced
> Vivado Store
-
Sge e Verilog options: E
v SIMULATION Display
Run Simulation Help Generics/Parameters options: E
> Text Editor xsim.compile.tcl.pre
v RTLANALYSIS 3rd Party Simulators xsim.compile xvhdl.nosort =)
> Run Linter > Golors xsim.compile.xviog.nosort ]
Selection Rules i . ]
> Open Elaborated Design xsim.compile.xviog.relax %) &
SNOHEUE xsim.compile.xvhdl.relax ‘EI >
> Strategies } ]
v SYNTHESIS xsim.compile xsc.mt_level auto v
» Window Dehavior xsim.compile xsc.more_options A ls
P Run Synthesis “Complle:xscl -oP
xsim.compile.xviog.more_options o

> Open Synthesized Desig
Select an option above to see a description of it EES4 Score JIQoR Stgges

<

IMPLEMENTATION
P Run Implementation

> Open Implemented Desif

v PROGRAM AND DEBUG - S

¥ Generate Bitstream

s dsimulationi#tk, BRIAEIFVivado Simulator. REEHKIEY . FHEBHHE
BMERTARERERE, BRaR&BmodelsimBFlll, SEHKFATLLUERHIZE

[ ———

Settings X
\
Simulation
Project Settings Specify various settings associated to Simulation L

BRI e e  aa a  aa
Simulation Target simulator: | Vivade Simulator v |
Elaboration i :

Simulator language: I Vivado Simulator I

Synthesis Sisi : ModelSim Simulator
; imulation set:
Implementaticn Questa Advanced Simulator

Bitstream Simulation top module name:
> P (

Riviera-PRO Simulator
") Generate simulation script¢ Active-HDL Simulator
Tool Settings

Project

IP Defaults

Compilation  Elaboration | Simulation | Netlist |Advanced
> Vivado Store

. A
Source File Verilog options: []
Display

Generics/Parameters options: EI
Help

> Text Editor xsim.compile.tcl.pre
3rd Party Simulators xsim.compile xvhdl.nosort v

» Colors xsim.compile xviog.nosort %]

S HOnIRUES xsim.compile xviog.relax (%]
Shorteuts xsim.compile.xvhdl.relax %)
> Strategies . »
xsim.compile xsc.mt_level auto v
> Window Behavior 5 5 7
xsim.compile.xsc.more_options
xsim.compile.xvlog.more_options oA

Select an option above te see a description of it

E2EFREZE, LTIEERMHMSSIMULATIONTHEAIRun Simulationf i, EEFEZE— Run

12
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Behavioral Simulationi#{TIZiEITHIFE:

02breath_led - [C:/Users/lenovo/Desktop/02breath_led/02breath_led.xpr] - Vivado 2024.2.2 — O X
File  Edit Flow  Tools Reports ~ Window Layout  View Help 2S; Ready
) B X > B & x Default Layout v

Flow Navigator PROJECT MANAGER - 02breath_led ? X

A
v PROJECT MANAGER
Sources ? - O X m brea ed.v < breath_led_tb.v 2
£ Settings =
Q| = & 'lenovo/Desktop/02breath_led/02breath_led.sres/sim_1/new/breath_led_tb.v
Add Sources == =]
@ =~ breath_led (breath_led.v) -« g Q
Language Templates reath_le = Q % BE B X /7 E v &
Constraints $#10 N
*F IP Catalog Simulation Sources (1) 16 rstn_reg=l;
. , 17 end
sim_1 (1)
v IP INTEGRATOR ® = breath_led_tb (breath_led_tb.v) (1) 1 #1 clk reg=-clk _reg;
Create Block Design Utility Sources v 2 Tabrato. reg;
- - - g clk=clk reg;
Hierarchy  Libraries Compile Order instance breat. e
breath led #
Source File Properties ¢
CLOCK_FRQ(1000000)
= @ breath_led_tb.v - & )
SMULATION — 2 breath led inst
A : S
7 2
Enabled .clk p(clk),
Run Behavioral Simulation I 10vo/Desktop/02breath_led/02breath_led.srcs/sim_1/new -clk n(~clk),
v RTLANALYSIS 1 .rst_n(rstn),
B 32 .led(led)
P Run Linter v :
. 3 )i
> 4 .
> Open Elabor¢ il v
< >
¥ SYNTHESIS bt TCTCONSoTE MeESSAgeS Log Design Runs 2
P Run Synthesis -
Q = 2 + %
> hesized Design
h Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQA Score QoR Sugges
synth_1 constrs_1 Not started
Vv IMPLEMENTATION
impl_1  constrs_1 Not started
P Run Implementation
> Open Impl
v PROGRAM AND DEBUG
¥ Generate Bitstream vl 1< 2

Vivado Simulator

&a, MTERD. BE EFENESITERFREAUFAGRNIE. fEPEPBIME=ZHEFS
BEhiiE. MREEINRE, TAUREEIGREENE. XERNRATEETHNE.

E2] 02breath_led - [C:/Users/lenovo/Desktop/02breath led/02breath led.xpr] - Vivado 2024.2.2 — o 5%
File Edit Flow Tools Reports Window Layout View Run Help X Access Ready
= B8 T I« > » 10 us v C Default Layout

Flow Navigator SIMULATION - Behavioral Simulation - Aal -sim_1 - breath_led_tb

~
Vv PROJECT MANAGER z T
Scope x Sources O Objects x Untitled 1
£ Settings el a . »
Q |z |2 & Q & QH @@Q X ¥ = ) ul
Add Sources
Name Design Unit Bloct ™ Name Value Data Ty”™ ™
Language Templates £ breath_led_tb breath_led_tb  Verik Wck_reg 0 Logic
TF IP Catalog I breath_led_inst  breath_led Veril¢ 18 rstn_reg 1 Logic
dclk_reg
I glol glbl Verilc 9 led[2:0] 0 Array
4 rstn_reg
v 1 clk 0
IP INTEGRATOR Wled[2:0]
g
Create Block Design 14 rstn 1 §12)
a1l
8 [0]
8clk
tr
v SIMULATION ke
Run Simulation
v RTLANALYSIS
P Run Linter
> Open Elaborated Design

v SYNTHESIS -

P Run Synthesis v
< > v < >v < > >

ABZERNARNELSERTE, URRE il R RAIEITIR . BRAVAEEO

MAERN, FHEEIT—EREE. TUER, ZNOLEDESHMLREERIE, RNFEITIFIRAT R
W. %, MENEZHE—S/L, KAWL, REBERERREERN. ZEEF,

13
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ausEsHEs I B2,

02breath_led - [C:/Users/lenovo/Desktop/02breath_led/02breath_led.xpr] - Vivado 2024.2.2 - o 5%
File  Edit Flow Tools Reports Window Layout View Run Help Quick Access Ready
=3 > B & T <« » » 10 us v z (& Default Layout v

Flow Navigator ER A SIMULATION - Behavioral Simulation - Functional - sim_1 - breath_led_tb P

A
v PROJECT MANAGER _ Y ) s
Scope  Sources  x 2 —ariF Objects x Protocol | 2 _ O O b ¢ breath_led th.v  x Untitled 1
£ Settings - i &
Q| =8|+ o Q o
Add Sources
Design Sources (1) Name Value Data Ty”™
ESR T ® = breath_led (breath_led v) Wckreg 1 Logic
TF IP Catalog Constraints 18 rstn_reg 1 Logic
Simulation Sources (1) & led[2:0] 4 Array
p 4 rstn_reg
- sim_1 (1 @ clk 0 Logic
IP INTEGRATOR o 9! W led[2:0]
2 reath led ) 1 .
Create Block Design breath_led_tb (breath_led_tb.v) (1) 1 rstn 1 Logic 521
Utility Sources
Open Block Design 811
Generate Block Design 4[0]
8 clk
rstn
v SIMULATION d
Run Simulation
v RTLANALYSIS
P Run Linter
> Open Elaborated Design
v SYNTHESIS
< >
P Run Synthesis Hierarchy  Libraries Compile Order < > v

B BEERR

BEEMMNEATEMEER S HESZ (7RFEEM edfkT) XH. XEH EEMARE:

Tcl Console Messages Log Reports Design Runs Package Pins 1/Q Ports SN
Q| =z | |||+ H e
Name Direction Neg Diff Pair  Package Pin Fixed Bank /O Std
+ All ports (6)
& led (3) ouT v 88 LVCMOS33"
4 led[2] ouT D11 v e 88 LVCMOS33"
4l led[1] ouT A10 v v 88 LVCMOS33*
led[0] ouT A9 v o 88 LVCMOS33*
~ Scalar ports (3)
B ck p IN ck n A7 v v 65 LVDS*
= rst_n IN H11 v v 88 LVCMOS33”
£ >

REEZESTERELS X, FEFEERTR, THERFEEYNR. AHHEIZEILER.
MREERBE=FmodelsimFE, AR E B EERNHEREIRR, RERE
mode | simi#{T{AE . {BRFBEHACEmode | sim{AEE G ARIRIELL MM, ABIELHITIL,

7Ny HREE

LEREER: 2BIT—2)L, FHSEEEA—T;
2. THEMRTRBFRATYR: RE—TEAZAEMEHRIAR I HEZCLOCK_FROZAZ
FERAD M T 182, BUA100000000 (100MBIRIAFEME) AEEHMIFEMBITTHEIFLIR-

14



l" JRARAE M ZE R A IR 2 ]

Chengdu HenryTech Technology co., Ltd

£ 2 # Y Z MARK DEBUG

------ ETRF67DR-LiteFF L IREH
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H=x

— o R I B 3
N VA 0 (0 B = = 3
S TR R LA B Y o oo 3
MO, fFERmark debugiB iR RIT . .ottt 4
F. R TR MR R SRAIDEBUGIRE . . .. oo 5
7 EENEERAIAIDEBUGEELR .. ... 9
. B B R S S . 15
N B R R R L o 18
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—\ XHESEIMIREN R

ASCHSSCERAna] £ FAMARK DEBUG/ ARiCdebuglE S, RBRBELIFIR, HEEMEL
PRI THELESTE. BERSAZAERIENT K, tkiila, chipscopeFF. XE
fEMmark debug FXERBAMAEMRIE. MH, FSRAFAURAEE LEFFAE, HR
B, BiBLRMESEESMERANAGE. TIEMEREESE T (04VIVADOFIETIE

RIEAEREN R
—. VIVADO T 23z

AHEIELFRIMIE, ARGAMES B SHRBREERRNEE—NE L2896
FERIAT I SCBe ¥ 5.

T (5 file->Project->New) B)iEFFTFE (Create NewProject)
BEF T B Next—>
Project Name (TFE®&) Ti#E4a: 8 (RERIR

TiERRE: (BCiEE, TEFPXHE)

A% Create Project Subdirectory, = Next—>

Add Source CRfNEIHIEH) =i Next—>

AddExsixting IP GRINEA/ 1P) =& Next—>

Add Constraints GRINBABLRIHE) = Next—>
Default Part (BRINECE, THIZED Fami ly—>Zyng UltraScale RFSoCs

Package—>FFVE1156
Speed—>-2

R B{ABI SR $F XCZU67DR-FFVE1156-2-i

New Project Summary CEfiETFEHER) WINLIEER, %8%, S Finish TR

=\ ELERFILAG /Y

BMNGIEERSEHATUBAELERAF . RITHEFPCAGIFZHT (05fifo_ila_debug)
RXAGIFE, MKEIRIFEAR—BENTIE. ATRNEIEFLHEZMESIRaZENR B
BITRSHE, ARNMFHEMANELT, HEZERESEMRER. REMRBZNBATGER
Ao, BSEPRESTHITERE, XPEHRRANLAMELEL, ELELAIBSERRER
MLk . BERZIAAEIEZENTN, ELBRAMBFPCATHRHEESITN, tLE
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KGR, mASN.

Xilin] " ZRER T —NUIEILARZEERER, thEt R — MR LIEIRIP. KEKATIL
FTFF IPEIERIANILA, HUERE. ARELFXATUERKARARXNIP, JUBESHRE—T
BAEM. BINAHIZFERMARK DEBUGH X, RANRERBEAXIP, BEEXHFLERHEE
FHRAVEAR T XA I PEEBI AL R F.

05fifo_ila_debug - [C:/Users/I ktop, ila_

_ila_debug.xpr] - Vivado 2024.2.2 - o X
Eile Edt Flow Tools Reports Window Layout View Help Quick Access Synthesis and Implementation Out-of-date ~ details <
=, B X b B 8 = ¥ Default Layout v

Flow Navigator S PROJECT MANAGER - 05fifo_ila_debug ? X

~
v PROJECT MANAGER
Sources 2 _O0G X |ProjectSummary  x |IP Catalog  x 200
% Settings
Q| = |F|+ -3 Cores | Interfaces
Add Sources
Design Sources (1) Q ; $ ;; .[:‘ }- [,J q Q

Language Templates ® = fifo_mark_debug (fifo_mark_debug.v) (1)
Search (2 matches)

v IPINTEGRATOR

Create Block Design

TF |P Catalog Constraints (1)

Simulation Sources (

Utility Sources

Name
Vivado Repository
Debug & Verification

A1 A Status License

Debug
OpenBlockDesign 4 |l e ssssenngorsmnnomnnnesnsoomnnne monne s s s s s s n s s s s s s e e s
K i Hierarchy  IP Sources  Libraries  Compile Order | ILA (Integrated Logic Analyzer) | | Ax4. Axi4-Stream  Production  Included
Generate Block Design System ILA AXi4, AXI4-Stream  Production  Included
IP Properties ? oo X
v SIMULATION # ILA (Integrated Logic Analyzer) o
Run Simulation ~H G >
Version: 6.2 (Rev. 17)
Details
LRSI Interfaces:  AXI4, AXI4-Stream 2
B i Description: The Integrated Logic Analyzer (ILA) core is a Nahiss ILA (Integrated Logic Analyzer)
customizable logic analyzer core that can be )
used to monitor any internal signal of your ersion; 62 (R0
> Open Elaborated Design design. The ILA core includes many advanced Interfaces:  AXI4, AXI4-Stream
features of modern logic analyzers, including Description:  The Integrated Logic Analyzer (ILA) core s a customizable logic analyzer core that can
v SYNTHESIS Boolean trigger equations, customizable data s be used to monitor any internal sianal of vour desian, The ILA core includes many. x4
¥ Run Synthesis TclConsole |Messages |Log Reports |DesignRuns  x ?2 _00
> Open Synthesized Design Qx| = + | %
x| %
Name Constraints Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology ~RQA Score
v IMPLEMENTATION -
~ & synth_1 (active) constrs_1 Synthesis Out-of-date
P Run implementation < impl_1 (active) constrs_1 write_bitstream Complete! ~ 4.800 0.000 0.011 0.000 9.623  0.000 0.756 0 8Warn
> Open Implemented Design impl_1_copy_1 constrs_1 Not started
synth_1_copy_1 constrs_1 Not started

v PROGRAM AND DEBUG Out-of-Context Module Runs

¥ Generate Bitstream </ fifo_generator_0_synth_1  fifo_generator 0 synth_design Complete!

v fEfmark debugiBiEfrid

PR EE W debuglESH7E:  (kmark_debug="true"*) , WFEREZTERIMENHE
SHECRMX—AFRICIE, iBF, XMEEFAESHET, BNEEEN. TR URCHES,
BNAERRCERNESIIR, BEREE Mwire Ereg TERFRATE AWM. ELan:

(*mark_debug="true"*) wire clk_input;

(kmark_debug="true"*) reg valid reg;

FRICIEEE A UREBEXMES BF. HTFPGARRBIEEE, REABHNESSKEK
—LIZMRBUFES, FSAFHMBRMRNERFRLETN, XNEHREXBRINIMTIE
MEHWEEES B AL, MTX—AEE0E, MENTEMESRBFEAZNKNE. 4
R, MTREFHKES, tEMinoutl5S, MTZEHLESHEE TRMREFRINMEN K HBUF
HMaMERE, SRXEOHIFR.
iz, BRNNEALERTETREER, EHFE—LPE.
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B EETEZ SeMBRIARAIDEBUGE B

BEEZARZH, RINELARB—BINMTEREL BRI, EERENRBEL
WRERE, TEEAELBENIZIEINEET, ATLURBX IO RKBERELEL. Ri1G0HHE
05fifo_ila_debugBLH T HELIFIXIZIE, HINLULER. H5, FKITFTFSYNTHESISTEAY
Open synthesized design, #Zlset up debugiTFFE:

¥ SYNTHESIS
I P Run Synthesis
| ~ Open Synthesized Design
Constraints Wizard
i Edit Timing Constraints
| E’ Report Timing Summary
! Report Clock Metworks

Report Clock Interaction

Report Methodology
Report DRC
Report Utilization

% Report Power

¥4 schematic

I
MREHMTFE, XMFERT, WIRFLERGEEER, BIRE, REEREGS
M, XER(THLZE—TR! REPEERun synthesisREFRHELRALER:

i Synthesis is Out-of-date X

You are opening a synthesized design that is now out-of-date because:
constraints were modified more_info

Would you like to open the out-of-date design or re-run synthesis?

| | Open Design | Run Synthesis Cancel r

Rz FEX S dset up debugfT FFIR B ALZIHIN, 55—7T1 S EHNEXT:
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Set Up Debug X

AM D a Set Up Debug

’ This wizard will guide you through the process of
Vivado

1. Choosing nets and connecting them to debug cores.

ML Edition
2. Associating a clock domain with each of the nets chosen for debug.
3. Choosing additional features on the debug cores like Data Depth, Advanced Trigger mode and Capture Control.
Note: This setup wizard does not apply to the VIO, IBERT or JTAG-to-AX|-Master debug cores. Please refer to Vivado
Design Suite User Guide: Programming and Debugging (UG908) for further instructions on how to use these IPs.
|
|
|
|
i =
o

BHEE=1T, BERARNdebug{SSH S HENEXT:

Set Up Debug X

Existing Debug Nets

Choose how to handle existing nets connected to debug cores.

( :“ Continue debugging 21 nets connected to existing debug core

(_) Only debug new nets

@ Discennect all nets and remove debug cores

o

RIEEEREFinish:
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Set Up Debug X
|
AM D a Set up Debug Summary
Viva d (m) © 1 debug core will be removed: u_jla_0
ML Edition @ 0 debug cores will be created

©Found 0 clocks

‘ Open in Debug layout

To apply the above changes, click Finish

N
2?2 Next ini

BirzfE, BEEREERbitXXM. £HZH, ERBEHITIEEGBREREFExdcY]
Ko RNMARIMHE ARG debuglE BRIAREEMIET, FFAFRAI<ESave:

Save Project X

0 Save project before generating bitstream?

Data to Save

Synthesized Design - constrs_1 - fifo_ila_debug.xdc

| Don't Save Cancel

ARG E S, SdoK:

Out of Date Design X

Saving the current constraints to the target project constraints file may
cause your synthesis to go out-of-date. To avoid re-running synthesis, you

‘ can force the design up-to-date by selecting the run in the Design Runs
tab, right clicking, and selecting 'Force Up-to-Date'.

D Don't show this dialog again
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EEE N AEIERIZE S EYES:

No Implementation Results Available X

There are no implementation results available. OK to launch implementation?
'Generate Bitstream' will automatically start when implementation completes.

D Don't show this dialog again

SR IE = d0KEN A,

Launch Runs X

Launch the selected synthesis or implementation runs and generate
bitstream. &

Launch directory: « <Default Launch Directory> v
Options
(®) Launch runs on local host: Number of jobs: 8 v

() Generate scripts only

(| Don't show this dialog again

b
FEHEMERb i tXHTER. AEITFEAEERE, EEALRR, SRAEREFRS
program, RERE, RREIR, EAA N debughIXHELWMIET .

Program Device X

ERROR: [Common 17-48] File not found: C:/Users/lenovo/Desktop/05fifo_ila_
debug/03fifo_ila_debug.runs/impl_1/fifo_mark_debug.Itx

BNEFRETERARerogram, FE_MNHBERETBREHTRET :
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[ Program Device X

Select a bitstream programming file and downlead it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream
programming file.

Bitstream file: sktop/05fifo_ila_debug/05fifo_ila_debug.runs/impl_1/fifo_mark_debug.bit

Debug probes file: | i

(] Enable end of startup check

o
\?7) Program Cancel

p—_

ZE AT TIZRDEBUGIR E£ BNEMRT ST, BEERNIFBERM KR Edebug:

7N B EIR{THIDEBUGTE LR VEIN

BltALE, RI\BLE—T, BRIVFRENdenoIELFIREERTE. HNFIBLE.
B%, RMRBERCKIEAFEEEENESHIECEHRIC Tmark debug:

fifo_ila_debug.v

C:Users/Administrator/Desktop/K7 325/DEMOIKT05_fifo_ila_debugik705_fifo_ila_debug srcs/sources_1mewiifo_ila_debugv

Q + | % B B X |/ E Q

1 module fife_ila_debug(

' input wire clk,

input wire rstn

4! )
parsmeter STATE_IDLE="d0:
peremeter STATE_FRITE= di;
peremeter STATE_READ= d2;
persmeter CLE_FREQ=50000000; //input oIk 50m

reg [7:0]srite_data reg:

15 Jlemark_debug="true™) wire[7:0] read data:

16 (#nark_debug="true”*) wire [7:0]srite_data

Teg readen tes,
1 ; |

19 ! (mrl._aehnf'un."n wi
0 Gnark_debue="true™®) wi
21 tmark_debue="trus™%)
; (dmark_debug="true"*) wi

(#nark_debug="true™*) wire write_en;
wire (3.0

as
<

RERNTTRGE, REHRA1RA:
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SYNTHESIS

P Run Synthesis

~  Open Synthesized Design
Constraints Wizard
Edit Timing Constraints
4 SetUp Debug
ﬂ} Report Timing Summary
Report Clock Metwaorks
FEER, micance BUHKI:

Synthesis Completed it

o Synthesis successfully completed.

Next
(®) Run Implementation
{ ) Open Synthesized Design
[ ) View Reports

I:J Dont show this dialog again

DK

REFH B mset up debugi BEFEL IR :

10
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P Run Synthesis
~ Open Synthesized Design
Constraints Wizard
Edit Timing Constraints
@3 Report Timing Summary
Repornt Clock Metwarks
Report Clock Interaction
Report Methodology
Report DRC
Report Utilization

& Report Power
H Skt

B T—$Next:

Set Up Debug X

AM D a Set Up Debug

’ This wizard will guide you through the process of
Vivado

ML Edition

1. Choosing nets and connecting them to debug cores.
2. Associating a clock domain with each of the nets chosen for debug.
3. Choosing additional features on the debug cores like Data Depth, Advanced Trigger mode and Capture Control.

Note: This setup wizard does not apply to the VIO, IBERT or JTAG-to-AX|-Master debug cores. Please refer to Vivado
Design Suite User Guide: Programming and Debugging (UG908) for further instructions on how to use these IPs.

‘/-7-\-‘

ﬁi?ﬁﬁ]ﬂuﬁiﬂtﬂ%ﬁ’\] EIHE ’EE’JI?EEF' BENETHEY, EdebughVfa
BERTSPIEA—H. EEE, MPERRAXEESTENSERM, MRTEE—1, A&
HAESFIER. RINAZIZAETANdemo A E— A8, FrAEBUARX A . BT
IRBXX NI FRICmark debug, XEFRWRZEERMEREMMHEBIFFHNES. &
ERET—$

11
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Set Up Debug

Nets to Debug

al z|s m + -
Name Clock Domain

I * read_data (8) clk_BUFG

I #® write_data (8) clk_BUFG

% fifo_empty clk_BUFG

| [ % fifo_full clk_BUFG

* is_write_read_flag | clk_BUFG
clk_BUFG
clk_BUFG

# read_en

T write_en

Find Nets to Add...

Driver Cell
RAMB18E2
FDCE
FDRE
FDRE
LUT2
FDRE
FDRE

The nets below will be debugged with ILA cores. To add nets click "Find Nets to Add".
drag them to the list or click "Add Selected Nets".

Probe Type

Data and Trigger
Data and Trigger
Data and Trigger
Data and Trigger
Data and Trigger
Data and Trigger
Data and Trigger

You can also select nets in the Netlist or other windows, then

€| €€ (€ €| < B8

Nets to debug: 21

Cancel

WERFREMEMIE. 2ETERD, RrESERELUSIBIRESIFE S i
%, URRIFHEEESHMEFHRE, RERTnext#EITTI—H:

Set Up Debug

I ILA Core Options

Choose features for the ILA debug cores.

Sample of data depth: | 8192 v |

Input pipe stages: 0

Trigger and Storage Settings

(/] Capture control

5 ] Advanced trigger

Cancel

E_—Fdebugﬁ-ifﬁ‘_/l\ﬁﬁrﬁ_:%\, EH?.EUT_/I\HTJ'%[F, ﬂiﬁﬁ_/l\debug core o ,‘S“T_-E

finishSERIZE

12
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fa] Set Up Debu X |
E&] set Up Debug
|

AM D a Set up Debug Summary

Viva d (m] @ 0 debug cores will be removed

ML Edition © 1 debug core will be created

@ Found 1 clock

I Open in Debug layout ’

To apply the above changes, click Finish

N

BRERTEMbit3H:

* PROGRAM AND DEBUG

8 Generate Bitstream

~  Open Hardware Manager

Cpen Target
Program Device

Add Configuration Memaory Dn

38 HH O XHEHE 5 drsave:

Save Project X

9 Save project before generating bitstream?

Data to Save

Synthesized Design - constrs_1 - fifo_ila_debug.xdc

Don't Save Cancel

BR G H 3EHE R S0KBN A

13
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Out of Date Design X

o Saving the current constraints to the target project constraints file may
cause your synthesis to go out-of-date. To avoid re-running synthesis, you
can force the design up-to-date by selecting the run in the Design Runs
tab, right clicking, and selecting 'Force Up-to-Date'.

D Don't show this dialog again

BRiE ?/ﬁﬁy-ﬂ (*ﬁ)%*ﬁ%%) &EEI:J:ﬁdI]&ﬁmdebugT‘Qﬁf—:‘kﬁ%implementation
IThEftk, BT SCH, LIRS /J\wa%ﬁ?)zi?ﬁf%ﬁ’llmplementatlon, BiEaiE
OK. VIVADOTR Z B} % & 58 H & MXHELE, k%%i —iB, JRE S E0KEZYESEIT],

Implementation is Out-of-date X

Implementation is out-of-date. OK to launch implementation first? 'Generate
Bitstream' will automatically start when implementation completes.

D Don't show this dialog again

Yes No Cancel

REBRHRELE. XERZEOARIMEERES, ATUQE EAZFRRRXNF
T B A :

Launch Runs X

Launch the selected synthesis or implementation runs and generate
bitstream. o

Launch directory: s <Default Launch Directory> v
Options
(®) Launch runs on local host: Number of jobs: 8 v

() Generate scripts only

|| Don't show this dialog again

o~

EEE R . ERER, ITHAEEEIERS, FTTHABEFRELGEBIxczud7drits
FA##programitE, @EMFAEAER, FWAdebugXHXEIMT . REXREHZE, B
EEAMEN R E .

14
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Ez] Program Device X

Select a bitstream programming file and download it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream
| programming file.

Bitstream file: sktop/05fifo_ila_debug/05fifo_ila_debug.runs/impl_1/fifo_mark_debug bilI |B

Debug probes file: sktop/05fifo_ila_debug/05fifo_ila_debug.runs/impl_1/fifo_mark_debug.ltx B

+| Enable end of startup check

N
\z) Program Cancel

BERIIQEME R URIREEE.
+. REMLZIMTBIES

FEZIFRAEL, BILMES. B—, MARE. MAREENSMARERT, FW
HIESHZ D, 1024 REFH1 024N RAEFRTHE R EIE, 81925k77R81921. B, MAN
. MAMERO, RrMEFHHE, MOBTRITHEFMETRARERIE, WMBMNFZAH
ER—Z+RFREXHEAHNBBESWEFER. MRBARFEREFEMNEME, MEMG
i ERRT—EREH RN IR S R ER, XHATURRIMAFAERTERZERNBIREEN.
RIFECEIRERARE. £=, MEAFEMNH. MAFHTURRNMESFTEZL, SERXNMES
EFE, THEES.

BMNFREEARRRE. BRTRKEREMMEMAE. —ARKRIE, REREEdebughc
ENFMEMIREF T RE, XEFRIZN. RERMAME, RINBARNPEIEME,
MEAUERAFHIRLXENER. XMEALISUR0RTMAE F a2 FIBHRIHITR
. THHrresh rate RIFHZER, WRRMHIFNEE, BER, BARMNTIER.
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Waveform - hw_ila_1

a + e > » BB @ Qe K M of o

ILA Status: Idle

18 fifo_empty

14 fifo_full

4 write_en
> W read_data[7:0]

la read_en

Settings - hw_ila_1 ptatus - hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1

MNumber of windows 1 [1-8182 A .
Ql+ D,
\ o .
Window data depth: 8192 3 — S - —
Trigger position in windowl | 4,096 0-58191 is_write_read_flag == v _[B w | B
General Settings
Refresh rate:§j 500 ms o |k g

& RIERTS, HATERRidIeiFEERTH. REFHFME.

Waveform - hw_ila_1

a + e » BB @ @ N « M + L
ILA Status: Idle
Name
14 fifo_empty
& fifo_full
18 is_write_read_flag
» W write_data[7:
& write_en
» M read_data[7:0]

4 read_en

Settings - hw_ila_1 || Status - hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
s > » N Q|+ D,
1 s Name Operator Radix Value
Core status &
is_write_read_flag == w  [B] v R

Capture status - Window 1 of 1

MAFMHRE, MAFHEZECKREN, XERMREAEAEREHREREFS. ZMs
SHERBPRSRRAERS, TRORMERIR, FAFRMNATER EMA%, VALUEEIRE AR
TR LIG:

16
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Waveform - hw_ila_1
a + e b » B G @ @ 2« 4 +
ILA Status: Idle
Name
8 fifo_empty
& fifo_full

4 is_write_read_flag

» W write_data[7:0]

Settings - hw_ila_1 | Status - hw_ila_1 1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1

= » N O.— D,

8] r Radi
Core status Idle : . HEIEIE i
is_write_read_flag | == ~ [B]

Capture status - Window 1 of 1

Window sample 0 of 8192

Ila v |«

REMAREN+SAURIREBIREMELNIIR, XEEMESEHATUMMLIRE:

Add Probes

Search:

fifo_empty
fifo_full

is_write_read_flag

read_data[7:0]

write_data[7:0]

write_en
Trigger Se
Q
£y MName Value
is_write_re; R
vl LE

Cancel

17
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BE—TALREMMERE, KR FLESA, FREFATHE, BTNE0
W1, RRETOREMRERME

Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1

Q 4+ =D

MName Cperator Radix Walue ort

is_write_read_flag == ~ [8] o R {0-to-1 transition) : sropes
0 (logical zero)
1 (logical one)
¥ (dont care)

< == >
R (0-to-1 transition)

F {1-to-0 transition)
B (both transitions)
M (no transitions)

LN TS, RITEERFREIA is_read_write_flaghy LHERMALA XM, F

NRE=ANS Z UL (AT S Bk = Al © EElE, A — BRI

RHEE)
Waveform - hw_ila_1 O »
a + > » BB @ a I of M o of o
ILA Status: Idle

LEAUER, MBELRHT, ABTERTMANME. ARADBKERIFAES.

Ny BREEMEZE DL

1. FAWMEVESHRBEFERSMEHELN? BRAE; BURKERFTEEREIN
55, BXLESEFTIENNMERIME. &, FEEEMAESHRMEREZNRRR
—EE PR AR IR A (5 A L BOBT S E A RAERT S, AT LUME IR IEE S .

2. THZRAHIALELRE? BRIVE; ERENELFAEIE, THZRE
WM DRFTHARBEE, WRRE, RAEHELBRFAE. WRXDETHETEH
ZEE—2ILA B, WETHZEI—SIL, SRESHBERFNZErefresh deviceRIAIH
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I, FEERAT T

HARDWARE MANAGER - localhost/xilinx_tcf/Digilent/210357A7D0O0EA ? X
© There are no debug cores. Program device | Refresh device
Sources Hardware X I | i fifo_mark_debug.v 200X
Q| = = £ Jesktop/05fifo_ila_debug/05fifo_ila_debug.srcs/sources_1/new/fifo_mark_debug.v >
Name Status e
Q x B B X / Q &
~ [ localhost (1) Connected

~ @ e xilinx_tcf/Digilent/210357A7D00EA  Open
~ {8 xczu67dr_0 (1) Not programnj

IE SysMon (System Monitor)

v & arm_dap_1 (1) N/A
iE SysMon (System Monitor)
< >
Hardware Device Properties B R
£} xczu67dr_0 - L]
A
Name: xczu67dr_0
Part: Xczus7dr
v
S e 20
General Properties

REALPFANRKIT, KRZZEH,

IIILLILEL I I IALLIIAS LI LA IAI LIS LIS LA 1A 01000010 f AT
(// j
4
£
/7
oA
i

/7

Company: boc.

I oya

nee

T 00
(S}

i3
]

y

/7
o
s
£
£
// Add onal Commen
LALLLLLLLLLLLALLLLELIL LS Ll PR LTRSS LLLAS LA
module fifo mark debug

(

input

input
input wire rst_n

)i v

FESERP K, ABIZEILER.
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H=x

— TR B B
T ERERRAFIpetal inux &L ..o
S R
L I . =
By TR RIS o
7o BRI EMOIE T . . ot
N < PP
J\s USB3.0 SLAVEMIR . ..o
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— XHESEITIRENT R

AXHEE RN Poetal inuxfIFr %k, NMERFSEHMTE, BTretal inuxwiFET
ubuntuRdkpetal inux TRE, 25FFEHARFILEXFEH, FLIMEUTREFERSAIH
B, BRAX LS IEN MR, 18R — T AT LIRECEpetal inuxBVRIFETT L3115
FRA, AREHEXTAMERER,

—. BEERRAFpetal inux

Petal inuBiiABIREIE L BHMED, HBMT, FETEREN.
https://www. amd. com/zh—cn/products/software/adaptive—socs—and-

fpgas/embedded—software/petal inux—sdk. html
Petal inux TLEET2024. 2lRATH, BEEMERNBEZHTTE.

= AgRE

FEL: vitualbox 7.2.6
Ubuntu:22. 04. 4
FHwindows: win11E AT
FE AN & M S AT

M. &F3H

Petal inux2024. 28 E B 5314 : ugl144-petal inux—tools—reference—guide—en—-us—
2024. 2. pdf, T (RF67DR_LiteFFZRZFAN02EKHFMEXKinuxB) BEEH.

I FREY

HINREFLZWHAR, KA, ubuntuf A TEi R Etrae (FHINETHIAI
FELAITR) , GiiREXK, RELMAGHERRHERMIFLEKR, MRFEERRKHE,
T AT LAFBug1144-petal inux—too|s—reference—guide—en-us—2024. 2. pdf{R it 44 fth, iLfthifiT
TITERKBEREES.

HIFIIEFRER T MR IFRY, AIRRABZ EW, ortEslE, £F T
EFHITRIF, THESLLRIAF . EFL%Epetal inux, FIFIZITIEMIREE, TR SBtrae
BT, REREENFRSGE.


https://www.amd.com/zh-cn/products/software/adaptive-socs-and-fpgas/embedded-software/petalinux-sdk.html
https://www.amd.com/zh-cn/products/software/adaptive-socs-and-fpgas/embedded-software/petalinux-sdk.html
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75, R#ADemoiE 1T

TR (RFO67DR_LiteFF &R 254\ 0445IFEdemo\Petal inux\01petal i nux\4mi¥4FHY
BETH) =43k, BOOT. BIN, boot. scr. image. ubE il F|— K LR ILFATI2, &
BENB26UANTFELE GEEAFRRIAFATI2, URBREATUNTI26) , AFIREBOT
1530 /9SDCARD, FFHLEHN.

. wEH

WERAPF BB L Fretal inux TRIMTUE:

<{/petal inux67dr/project—spec/meta—user/recipes—bsp/device—
tree/files/system—user. dtsi>

stXPEAIKE), SD (EMMCEXESDF) LAKUSB3. 0%, WENABIZHMT:

/include/ "system—conf.dtsi"

/A

b

/* SD */

&sdhcil |
disable-wp;
no—1-8-v;

b

/* USB */

&dwe3_0 {

status = "okay";
dr_mode = "host";

J\\ USB3.0 SLAVEizx

$TXfUSB3. 0 SLAVE, E—T5iR&RiHdr_mode = "host"; FHIEA

dr_mode = "peripheral”;

BATETFRAENILAFATI2Z2 5, EHIKRF67DR_LiteFF LR FHI\04HITE
demo\Petal inux\O2petal inux_usb_slave\!RIFFH BN FHIRBEXHRTF R, ®E

4
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SDCARD/Z B/, USB3. OBIiELkIEIZEIFE AN IFUSB3. ORYIZEO |, REFLREBOWMAEITNOT
B
mount /dev/mmcblk1p1 /mnt/
cd /mnt/
dd if=/dev/zero of=/tmp/test. img bs=1M count=512
insmod g mass_storage. ko file=/tmp/test. img removable=1
REBEMFSER—MHEMN. FERRXNUE, BATESE MR, HiELE
3.0, HBITRIN, BfESREEL EAT100MBPS. BIUERATFBEE (106 E%&H) RIE
TREAE.
petal inux—config —c kerne &340 FIRAIA ML F :
Device Drivers——> USB Support———> USB Gadget Support —>Serial Gadget
4miEfE, cd®limage—>!|inuxHERAINTIESITEBRNH:
petal inux—package ——boot ——u-boot ——fpga —force
iR Z TR % AKBOOT. BIN\boot. scr\image. ub.
g_ether. ko\g_mass_storage. ko\g_serial. koiX JLAN AT A fEpetal inux TIZHRIEER
2, SEFIELKRAF.
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FEOF L 2 IbertIREI R IEIBENIR

—————— ETFRF67DR-LiteFF L IREH
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—\ XHESEIMIREN R

ASTHESEIE VIVADO TEFHE— FPGA FF& T2, ARFPCATF &AM IbertilIPR%, SCIMERIZE
RIBIRMEA I ber tiY | P TOTYYLEL BRIBIT A& M AL AR BTN, FA1ER BIFF & ARAT1006 QPP
& AR AT A R A & R E S R EIHE . ELInBUREIRE, URFFOERE, MURIfER
GV % 28 | PAZEC B 1 | PRV E A I F i TIB (R ST

TIEMBFEESE L WAFTETIESE (04VIVADOFTE LIZRIEMMHENE) ;

FeEE AR B S M B IFMRRE S EE ERR S BN E.

—. RE®&ET

UT—BRAZHEEERRN—%:

RE, BRHTREFNRIEER, BAMFASHNE—METRESRE—E, AMERRE.
HERFMSLENAEGITNNE (B3E%) ERRGEENARKS EURIN—MER. U
KIREWAER: A—NRRSRERERURERE LS, AR RKRPMAEAR, KRS

KPREEARSEEBE TN EARREY, XERKSFE LERNERGARNRE, &R A “R
@” R

REFEESTFENER, MREEAUNELEESMAMEFNEE, FRTHAESEE
HOFFIE, MMATUEITT RGNS IEE, EMRESTRSELERGESTEE2 TR S
AT AR it B T 3 U R B0 ME LR, LURLNVBIE SR I, BUE R G fR it RE

MENZEXESRE . sEHEFERNZ

- MEMRENREE
"1 PR B8 F

—MRIFRIA R REBRNENE SHRE, EEGNRIERZER: BRKEEERERUEESREN
Wi, REBPEERAMEY, KK EEHARPRSRERETNERREY, XRERR
B LEINERRRARE. RER—RVENESB—LEMNRE—EINEIER, ESHRE
EHER, MRENRMAIHER EERNAERFESHEARSFE, AENtL TERR
w: [1]
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ﬁﬁg;ﬁh_x;kﬁfm_

MR REENENERERETREN100ns, NRREREFNERINGE . BEFERRIZIZHEE
T, BE T100ns FHUER. &k B, MTF—1MREmMS, ShXaENREANESHARER
KEM, INESES—BANUTSHM—KREE (Spike) , {BFEX100nsATEIA, S HILAIHL
ZR), ASETIELEENER. MREGERNRFNMEE, XAEMNRERNEHFRHH
BEARRABH ., W8, WRALUAEEEMNARN, FHNESTEHIMAERRESS, B}
RICRERRAVER,, RERRMEIBA, MAIUFKIRE, AWMATLLT BRI REGRMERE, W
B IREUREMHN LS, ABDREEENSESREERE.

DITEFRARE, BESER, —MERRERIZEEMN “000” B “111”7 WEAEKSE, B
F—MRSELERBERE-, BNALEERLEENERRE L, /\FRZSHAAAREL
TRR:

i —x_\_',

. EREIREIR T, AT AR SEFRAREIRVE ARRIE, A RUEE —RRTE R As £ WUME AOAR ]
SERSMSERREXBEEE (REMFEM) , MTHR:

WRX/\FIRSEPRERMRT, BRHRESATE, WTHAR:
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REFEEERAIZI. 2501 MEEEQ, REMREMHZE, BIREMIRESATLUR
EMFIEESHIRE . WTRUREIREIRE XS HRFIARERGFIR, NI LUEERSGHMRE
EHEXNSHARS, MRS, R, RIBE., RZXEE. “17 BF, “0” BF, jHik, a
F, FEHNEE, EINSHATEFRFRR:

AREFH “1” BFE ( top P) 5 “0” ( base P ) BFHIRFRFIEHA1 K0 WBEME
8, SEPRikERAREGEAI20% Ul o EEEMREMESE, BEAENPCESHA “17 BF

#n “0” B,
RIBERT ‘17 BRESHHS 0 AR ESHHREHHCE, HNERBIEREPRAL

EMHEXE (BEATRRZXEEZEEEN20%) 5HiREEEITH.

RFEREE SR SEE), BIRREEXKEHMAAFNXD, BEXAF LGS TSNS
(Crossing Point) [B)RIETEZE. XX AZ B ERETESHHNBENERXX L E S BT
BIHEMR, SN HRRERERNEN I 2 BREERBTR.

RS EREEEEWMATIR/), ERERIENE, SREIRIEIEZAELL
THIFAN A - LSR8, UHITIERIREREEE

(1) JEYEEE (Extinction Ratio) JHYELE N AIRESH “1”7 BF5 “07 BEHZITFIIR
tefE, EHEARTUZRMTH=H:
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-
Ratio=—=
Plr.lrr‘uf'
: 0 HJ‘.”
Ratio® =100x :
}b.m'

P
Ratio=100log —=(dB)
Hgse
HALLEXBELSTENEN EEHEEEEZNSY, ENRKNRAETBEESH®ERKR. HXL
B, KEEFEUINHSBHFINEELERNE; HXLH/), RRESRETETIN, RFIRBE
=k,

HALE BRI RN REE, NESEEIREENAEREHLCERTEX, AFT
RMOWRKM. BR, BB ARERELE, MREAEARXRSEHI M ERBXEEM.
Eitt, —AREBILSEPRIEAE S&RREREELX 0.571. 5dB,

(2) BRZZXLE

AREZZ XL, BNEXNSFESES “17 & “0” iLEzX:R, ARARERZXELFIXRTE
BAEESME. —RFFENESHZT X R50%, BIRRES “1” & “0” &E5—E000E. K
TNEEMEXLEZE, EFRANTEMRRNSGITAFR. X LDEREREXY SEGZSTHTOEOMmT

BYkEFESME, HEbgARERNT (Hdey R0 DEZERESEEI20% S EFH{E, BIM
40%60% P {EHRE) -

& A HE — ofvr HE
14 HE — O HE
MEERX XN BB RNARE, RRARMNES1 R0 HEREWER . MREMRR, LibER
AREZXEEFIRAZRRE, *TREIGBHEXNT &0 fHES. RRHEATLT B2 ERERKOAE
SHEMTEESERZXEEFIRXFR.

100 x
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MT—ROESME, FHAMESAE R0 EHELM. —RREKREZXEEA50%, H
LEREIRES O 50 KERIRE, RIEBXSHMIEIE. Fit, RT\RIEEXRNSH, 7
B UNERTRE K0 FSAERNREMERBEXRIBIRA S, Hlan, RIZXEEIX, B
B3 %1 WERES, BRI XARGIHES R, FlAZHERIRE. RIZXEEE ), B
R %0 LERS, —MEZERBWRESTZNEPHMEUNE, SHIERS, #HM~%R

Hiisk.
(3) {55 LFAtE) 5 TF&ATE]

— AR E _EF K R R (E) 2 LARR B 520%~80%HYER 3 A, Heh EARIEIIATE, 5370 AZLM
X =M (20%) ZA 1M (80%) FRKFXEMELFEES EARENEZHRE, HEARUNT:

LFEFE=FEY (80%BFBIGLE) -1 (20%AtE A )

HTFEJEALE20%80% 2 55 A0E1 K0 EEHEXMRN. HR, MR AR EERE, B&EEE
FMEHREHENEEXER, BIRRAEIENES REZIRBEEERERLT.

(4) @ E+ (Q Factor)

0 EFERATUNEREFERIENSEY, EHNEXZEBIEREFIRIIRTESHERMERI
RPLLE, TEATEMESKRAMERNEFES, HHELARUT:

I

o base

0o, t0,

factor ~—

Hep, “17 BF@FHEtop PS5 “07 BFHTH{Ebase P MEAREE, “1” F5ERE
BYEIsE “0” FSREAMEC s ZMARESKREANE. 0 BFEERRIRERFRERE. 0
EF#s, REMNRERMLE, FRIERES. 0 BF—RZRESE. AR, BESEENIRIKE]
ZipfAm R FRREZW. —AKRE, RES1 BPRXFEBA, 875, 0 BFlS. £7M
HEREIBERT, REMREN EFANIZNT12, #ECNE0 BFARIZNT6 -

(5) FHThFBIIRERRYFHNR, MRENYEROTFIE SRETREVETE,
EHNENEREF EFE. REIEREESTIE, FHHERNASRETRIERNS50%.

(6) HElERAESRBBERMLPSIBURBHNERIEE. MRAGHHIEERIES, E/L
MRMEHEEEE S XERE, BECEMN/LS 2 —ERNER, EaMERIEEZERREL ]
’Re, EMSHIRE. B, £RGPRAUENRDCXMEXER, BARGDMAMEEE.
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l\

=. VIVADOT 2%

T L RMEENT:

#LIETT () file->Project->New)

B3EFT T2 (Create New Project)

B FHCIETUHE

B Next—>

Project Name (TFEZ)

T724: 06ibert Gty 25Gbps
TERE: (BT, REFCEFHNEE)

A% Create Project Subdirectory & Next—>

Add Source G IR ITIREICH)

B Next—>

AddExsixting IPGRINEEH IP)

B Next—>

Add Constraints GRINE BARICE)

=& Next—>

Default Part BOIABLE, T HIER)

Fami ly—>Zynq UltraScale RFSoCs
Package—>FFVE1156
Speed—>-2

R BL{A R =% $F XCZU67DR-FFVE1156-2-i

New Project Summary (FhiE TI2HL50)

WALRERER, E£BF, [F Finish TR

v IPERSHEE

A= IP Catalogi 1P, FATIEZRELZMNibert, KB T IPZARGENEEEER:

B 06ibert Gty 25Ghbps - [C/U: ibert_Gty..  Gty_25Gbpsxpr] - Vivado 202422 = o X
File Edit Flow Tools Reports Window Layout View Help | Q- QuickAccess Ready
= > o o T = Default Layout v

Flow Navigator 8 PROJECT MANAGER - 06ibert_Gty_25Gbps 2?2 x

A
v PROJECT MANAGER -
Sourc 2 _O0 X |ProjectSummary l IP Catalog I 200
£ Settings
Qs+ Cores | Interfaces
Add Sources
Design Sources Q s l[® @ & 0 o
Language Templates Gonstralits E 2
1P Catalog SklistioN Soinces . Etes)
sim_1 Name At Axa Status License VLN
v IP INTEGRATOR > = Utilty Sources Vivado Repository
Ciuats BlGEK DRk ' Debug & Verification
. = Debu
OpenBlockDesign (M| [jrosssssasgorassooans s = = =
Hierarchy  Libre © » = ** IBERT Ultrascale GTY Production Included  xilinx,
Generate Block Design < In System IBERT Production Included  xilinx.
IPPo 2 _ 00X
2 SMUEATION # 2scale GTY ]
Run Simulation o~ W £3 >
Version: 1.3 (Rev. 1
Description:  The IBERT Details
RTL ANALYSIS ctistonBab -
b R LIRGF monitoring Name: IBERT Ultrascale GTY
"a“5°*3:V°' Version: 1.3 (Rev. 16)
i jenerators
> Open Elaborated Design Eﬁplemem Description: The IBERT Ultrascale GTY core is customizable and designed for evaluating and monitoring
ports snd iV Ultrascale FPGA GTY transceivers. This core includes pattern generators and checkers that are
< > implemented in FPGA logic, and access to ports and the dynamic reconfiguration port attributes of |
v SYNTHESIS
P Run Synthesis TclConsole |Messages | Log |Reports |DesignRuns  x 2_0On
> Open Synth Design | &
pen Synthesized Desig Q' z = %
Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology F
v IMPLEMENTATION
synth_1 constrs_1  Not started
P HR R impl_1 constrs_i  Notstarted
> Open Implemented Design

v PROGRAM AND DEBUG
¥ Generate Bitstream

N\ Anan Hardwara Mananar V] 5 2
IP: IBERT Ultrascale GTY
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, URSERW, BAERTRF LA

—NGTYRY156. 25ME S RTsh{EARS % .

customie P

IBERT Ultrascale GTY (1.3)
@ Documentation

IP Location C' Switch to Defaults

(") show disabled ports

rxn_i[3:0]
xp_i[3:0]
gtrefclk0_i[0:0]
gtrefclk1_i[0:0]
gtnorthrefclk0_i[0:0]
gtnorthrefclk1_i[0:0]
gtsouthrefclk0_i[0:0]
gtsouthrefclk1_i[0:0]
gtrefclk00_i[0:0]
gtrefclk10_i[0:0]

| gtrefclk01_i[0:0]
gtrefclk11_i[0:0]
gtnorthrefclk00_i[0:0]
gtnorthrefclk10_i[0:0]
gtnorthrefclk01_i[0:0]
gtnorthrefclk11_i[0:0]
gtsouthrefclk00_i[0:0]
gtsouthrefclk10_i[0:0]
gtsouthrefclk01_i[0:0]
gtsouthrefclk11_i[0:0]
ck

tn_o[3:0]
txp_o[3:0]

Component Name ibert_ultrascale_gty_0

Protocol Definition | Advanced Settings  Protocol Selection  Clock Settings  Summary

The maximum number of quads available for this device is 2

Number of Protocols 1

Protocol LineRate(Gbps) DataWidth Refclk(MHz) Quad Count PLL
Custom 1 “[l2s 80 - | 15625 |- ] QPLLO

HREFE =N AN E—TREBE OZEZAPBANK, LIKET#ES ARG
—3SEBMN, NEBEHSE+—IB5BANK127 L, REFOS|HIEIHR;EB127 REFPO NOREIEE| =
IBEIE+ IO RIX4ERIR, 156. 25M L

UIL
N30 =C= QSFP1 TXI P
BANK127 R RO 31 == OSFPI TXI N
MGTYTXNO_127 —
— P33 == QSFPI RXI P
MGTYRXPO_127 535
== QSFPI RXI N
N T30 == OSFPl TX2 P VCC_CLK2
L 162
MGTYTXPI_127 2
- [31 == QSFPI TXZ N
MGTYTXNI_127 -t
M33 == QSFP1 RX2 P x4 7K
MGTYRXPI_127 —L
- M34 OSFPI_ RX2 N
MGTYRXNI_127 +—= 28
~ 30 == QSFPI_TX3 P - -
== < = = =
= QSFPL_TX3 N
MGTYTXN2_127 =2 L
MGTYRXP2_127 —hd o WOIDL R P €285
MGTYRXNQ_H';’ K34 QSFP1 RX3 N % e 52 || 1 }B127 REFNO
—~ G30 == QSFPI_TX4 P e | IToq
MGTYTXP3 127
- G31 SFPL_ TX4 N
N 1133 == OSEPl RX4 P 288
27 L 1 -
il ol H34 == QSFP1 RX4 N 3 o e 142 || 118127 REFPO
MGTYRXN3_127 : L aNp | i
M28  BI27 REFPO 156.25Mhz/20ppm
MGIREECEROPMZAN — = —— >0
MGTREFCLKIP_127 |— 56— 57 rry
MGTREFCLKIN_127

XCZU6TDR_2FFVE11561
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B =TProtocal selection, E—THELE, I IFLMRIOFN156. 25MEF5hiZEIER
FH A THUBANK127 £, BHhEIEZIH{THIREFOZ SIS IB, FIUR(IMBUN T, Rk
QUAD _127:

Customize IP

IBERT Ultrascale GTY (1.3)

B .

@ Documentation - IP Location C' Switch to Defaults

() show disabled ports Component Name  ibert_ultrascale_gty_0

Protocol Definition ~ Advanced Settings | Protocol Selection | Clock Settings  Summary

Please select Protocol-Quad combination

rxn_i[3:0] GTY Location Protocol Selected Refclk Selection
xp_i[3:0] QUAD_127 ICustcm 1/25 Gbps ~ | MGTREFCLKO 127 - I
grefclko_i[0:0] QUAD_128 None ~ None -

gtrefclk1_i[0:0]
gtnorthrefclk0_i[0:0]
gtnorthrefclk1_i[0:0]
gtsouthrefclk0_i[0:0]
gtsouthrefclk1_i[0:0]
gtrefclk00_i[0:0]
gtrefclk10_i[0:0]
gtrefclk01_i[0:0]
gtrefclk11_i[0:0]
gtnorthrefclk00_i[0:0]
gtnorthrefclk10_i[0:0]
gtnorthrefclk01_i[0:0]
gtnorthrefclk11_i[0:0]
gtsouthrefclk00_i[0:0]
gtsouthrefclk10_i{0:0]
gtsouthrefclk01_i[0:0]
gtsouthrefclk11_i[0:0]
ck

bn_o[3:0]
) 0[3:0] p=

Co ]

FPTiclock settings, AT$fisourceIR{THIBANK12789iXNQUAD127, GTYHYPLL[E]RT
AT REIZER L, S BN, BLFEF1=t50K5ER I PECE :

Pal Re-customize IP

IBERT Ultrascale GTY (1.3)

B .

©® Documentation IP Location C' Switch to Defaults

) show disabled ports Component Name  ibert_ultrascale_gty_0

Protocol Definition ~ Advanced Settings  Protocol Selection | Clock Settings | Summary

) Add RXOUTCLK Probes

n_i[3:0] Clock Type aurca 110 Standard P Package Pin Frequency(MHz)
no_i[3:0] System Clock F UNASSIGNED 156.25
gtrefclk0_i[0:0]
gtrefclk1_i[0:0]
gtnorthrefclk0_i[0:0]
gtnorthrefclk1_i[0:0]
gtsouthrefclk0_i[0:0]
gtsouthrefclk1_i[0:0]
gtrefclk00_i[0:0]
gtrefclk10_i[0:0]
gtrefclk01_i[0:0]
gtrefclk11_i[0:0]
gtnorthrefclk00_i[0:0]
gtnorthrefclk10_i[0:0]
gtnorthrefclk01_i[0:0]
gtnorthrefclk11_i[0:0]
gtsouthrefclk00_i[0:0]
gtsouthrefclk10_i[0:0]
gtsouthrefclk01_i[0:0]
gtsouthrefclk11_i[0:0]
ck

tn_o[3:0] m=
txp_o[3:0]

OK Cancel
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MY R IP, SdigenerateB] [

Generate Output Products

i The following output products will be generated.

Preview

ibert_ultrascale_gty_0.xci (QOC per IP)
| " Instantiation Template |
1 Synthesized Checkpoint (.dcp)

7 Implementation

I Chanaa | an et

Synthesis Options
) Global
(®) Out of context per IP
Run Settings |

) On local host:

8 v

Number of jobs:

_) Generate scripts only

Do not launch

7N
(2)
N

I\\\

ZI%{E, SABVIVADOIER 1P BEIGE . AIFHFIPERKST

EEERMEEFESE—
458, VIVADOA L 8 /RREADYZE R~ | PIE £ BTN

Bl. ERFTERABLRATE,

. IPEIFAE RIS

ETREANVER IPERSIF
& IPEGEFT I P

RIEMLIZUER. IPERBRHA LAready 7R, A

06ibert_Gty_25Gbps - [C:/L P

Gty_25Gbp: t_Gty_25Gbps.xpr] - Vivado 2024.2.2 = u} X
File Edt Flow Tools Repots Window Layout View Help | Q- Quick Access Ready
=, & X > W & T X Default Layout v

Flow Navigator PROJECT MANAGER - O6ibert_Gty_25Gbps 22X

v PROJECT MANAGER

Sources 2 _ 0o x|  ProjectSummary x|IPCatalog  x 0@
£ Settings
Q|x|s|+ & Cores | Interfaces
Add Sources
Design Sources ( allz| e |[F wl s @ 0 o
Language Templates srtvur, = =
- s Source Node Properties... Search: | C- ibert (2 matches)
Simulation Sources (1) Enable Core Container Name A1 Axe Status Lic

<

IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

> G sim_1 (1)
Utilty Sources

Hierarchy ~ IP Sources  Libraries

#  Re-customize IP.
Generate Output Products,

Reset Output Products.

Copy IP...

<

SIMULATION

Run Simulation

<

RTL ANALYSIS

P Run Linter

> Open Elaborated Design

<

SYNTHESIS
> Run Synthesis

> Open Synthesized Design

<

IMPLEMENTATION
> Run implementation

> Open Implemented Design

<

PROGRAM AND DEBUG
¥ Generate Bitstream

> Open Hardware Manager

A T

Source File Properties

 ibert_ultrascale_gty_0.xci

IPname:  IBERT Ultrascale GTY

Version: 1.3 (Rev. 16)

Description: The IBERT Ultrascale GTY ¢
customizable and designed f¢
monitoring Ultrascale FPGA ¢
transceivers. This core includ
generators and checkers that

,,,,,,,,,,,, imnlementact in FRGA lanic A

General  Properties | IP

Tel Console | Messages |Log | Rep|
Q = |2
Name ¢
synth_1 (active
impl_t

Out-of-Context Module Runs

Open IP Example Design.

IP Documentation

X Remove File from Project. D

Disable File

Hierarchy Update
C Refresh Hierarchy
IP Hierarchy

Set Used In.

Copy Constraints Set...
Edit Constraints Sets.
Edit Simulation Sets..

+ Add Sources... Alt+A

Report IP Status

Vivado Repository
Debug & Verification
Debug
% IBERT Ultrascale GTY
¥ In System IBERT

Details

Select an IP or Inter

NS WHS THS WBSS TPWS Total Power

Production In¢

Production  Inc

Failed Routes

Methodology ~ RQA Score

11



AR IE R R BB A PR 2w
Chengdu HenryTech Technology co., Ltd
flFERIEMNERINBCEE:

Open IP Example Design X

Specify a location where the example project directory 'ibert_ultrascale_gty_0_ex' will i
be placed. &

1 Location

Example project directory: |C:/Users/lenovo/Desktop |B |

| lZJ Overwrite existing example project ‘

ibert_ultrascale_gty_0_ex - [c;/Users/lenovo/Desktop/ibert_ultrascale_gty 0_ex/ibert_ultras: exxpr] - Vivado 2024.2.2 (]
File  Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
E‘ P‘ H & = Default Layout v
Flow Navigator L2 PROJECT MANAGER - ibert_ultrascale_gty_0_ex ?
v PROJECT MANAGER .
Sources s IS ] 85 3 Project Summary 200X
% Settings )
QI Z| & |+ 0 Updating O &% Overview | Dashboard
Add Sources =
= Design Sources (4
i Edit
Language Templates > @ example_ibert_ultrascale_gty_0 (sxample_ibert_ultrascale_gty_0.v) (1) Bettings
¥ IP Catalog > Text (3) Project name: ibert_ultrascale_gty_0_ex
Constraints (3) Project location: c:/Users/lenovo/Desktop/ibert_ultrascale_gty_0_ex
v IP INTEGRATOR Simulation Sources (3) Product family: Zynq UltraScale+ RFSoCs
ili Project part: xczu67dr-five1156-2-i
Create Block Design Uthity Sources) Jectp
Top module name: example_ibert_ultrascale_gty_0
Open Block Design Target language: Verilog
5 e e G, e Simulator language: Mixed
Generate Block Design Hierarchy = IP Sources  Libraries  Compile Order i .
Target Simulator: Vivado Simulator
v SIMULATION Properties 2 00X
Run Simulation ° Synthesis Implementation
Status: Not started Status:
v RTLANALYSIS Messages: No errors or warnings Messages:
P Run Linter Part: xczu67dr-five1156-2-i Part:
Strategy: Vivado Synthesis Defaults Strategy:
> Open Elaborated Design
Select an object to see properties Report Strategy: Vivado Synthesis Default Reports Report Strategy:
synthesis: selected i
v SYNTHESIS
> Run Synthesis PRV R Y
>
> Open Synthesized Design
TclConsole  Messages |Log |Reports | DesignRuns X 2 _00
Vv IMPLEMENTATION - -
Q x 2 + %
P Run Implementation
Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQA Score QoR Suggestions LUT FF
> Openimplementsd Design synth_1  constrs_1  Not started
impl_1 constrs_1  Not started
v PROGRAM AND DEBUG
¥ Generate Bitstream
> Open Hardware Manager
< >

HNPFTHBERE, ENMEESIRAIMAEINMNMES, asfp_|pmodeFqgsfp_resetn, —
MAFEFBEREE TERR, —MHATFEREMES, EETIEER T IpnodelE SEER
K, resetnFEZEN S, ERESITHAE, TR MERALERBEERRMR :

12
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PROJECT MANAGER - 06ibert_Gty_25Gbps ? X
Sources o & B B L 4 Project Summary x example_ibert_ultrascale_gty_0.v x > EVE
Qx| < |+ 0 & \ert_Gty_25Gbps/06ibert_Gty_25Gbps.sres/sources_1/imports/imports/example_ibert_ultrascale_gty_
v Design Sources (4) o, M BE B X /J 9 o

IJO-'- _ibert_ult le_gty 0 ple_ibert_t _gty_o.v)(1)| ’ :
2+ “define C_GTY REFCLKS_USED 1 |
> TFE u_ibert_gty_core : ibert_ultrascale_gty_0 (ibert_ultrascale_gty_0.xci) * h\odule ex;mpl; e gty 0
> Text (3) (

> Constraints (3) // GT top

output [( gty_txn o,
> Simulation Sources (1) output [( GEY £ o
> Utility Sources input [( gty_rxn_i,

input [( gty rxp_ i,

input ['C gty_refclkOp_i,

Hierarchy  IP Sources  Libraries  Compile Order input [

input [

gty_refclkOn_i,
gty refclklp i,

input ['C_GTY gty_refclkln i,
Source File Properties 2 .00 X% output gstp_lpmode,
ocutput gsfp resetn
® example_ibert_ultrascale_gty 0.v o o
PR assign gsfp_lpmode=1'b0;
@ Enabled assign gsfp_resetn=1'bl;
Location: C:/Users/lenovo/Desktop/06ibert_Gty_25Gbps/06ibert_Gty_25Gbp sy

Type: Verilog E‘

Library: xil_defaultiib E‘

// Ibert refeclk internal signals

wire gty_grefclk0 i;

[
i wire ['C_I gty grefclkl i;
< ST PR > wire ['C.I gty _gnorthrefclk0 i;
"""""""""""""""""""""""""""""""""""""" 46 , wire [ gty _gnorthrefclkl i; v
General Properties < — - >

75 S87E S| B4 RRBITICH

BAERBEERRES M. SIMBENT, HIEE, (YERESSIHAFTEBSH
ERFE, FEESMNATERE—NMES, Z—PEIFEEE:

Tcl Console | Messages Log Reports Design Runs Package Pins | I/O Ports X ?2 00O
Q = = |- + H &
Name Direction Neg Diff Pair Package Pin Fixed Bank /O Std
v = All ports (22)
v B gty_refclkOp_i (2) IN gty_refclkOn_i v 127
[ gty_refelkOp_i[0] IN gty_refclkon_i[0 M28 v | v 127
v & gty_refclk1p_i(2) IN gty_refclkin_i 4 127
2 gty_refclk1p_i[0] IN gty_refclk1n_i[0 K28 v v 127
v B gty_mp_i(8) IN gty_rxn_i v 127
2 gty_mp_i[3] IN gty_rxn_i[3] H33 v 4 127
2 gty_rxp_i[2] IN gty_rxn_i[2] K33 v v 127
2 gty_rxp_i[1] IN gty_rxn_i[1] M33 v v 127
2 gty_mp_i[0] IN gty_rxn_i[0] P33 b 4 127
v 4 gty txp_o (8) ouTt gty_txn_o v 127
@ gty_txp_o[3] ouT gty_txn_o[3]  G30 v v 127
4 gty_txp_o[2] ouT gty_txn_o[2] J30 v v 127
4l gty_txp_c[1] ouT gty_txn_o[1] L30 v %4 127
4 gty_txp_o[0] ouT gty_txn_o[0] N30 v v 127

~ [& Scalar ports (2)
4 gsfp_Ipmode ouT c11

<
<

88 LVCMOS33* >
4 gsfp_resetn ouT cs

<
<

88 LVCMOS33" i

13
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. EfFERE

A 1EZ—HRQSFP 351006 (QSFP28, B & | ane e = 2 $528Gbps, QSFP 4 | ane fR UL Bty
FEABIE1006) FSeiEsh, A= 2HZ-QSFP28-100G-SR4, HEFEFBISSCHIANT -

BRTFARIR, BATTFEZ—DEIEF[ER, FOSFPL HIE SRR WA A
QSFPIEHREL & 4xt & 1%, AXHEWGEIE, AL, XTTQSFPIEOFRfERMAT EEmERT. i
MER B RIFAUAL A EIER. IFEEIZLZMMPO oopback (XAYMPO[EIEEEE, MPOYEET[EIER
8B B, HERARSMME, B8, 121, SiFEHM, FHAIESET, ERIMLAT,
NFEAAE100rmb LA :

EREXEEST
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EFFERIERIRT L RRAMMPOIFEFMER A @ REHFLELEEET, id
SEHTREAEL) , ASELHEHREEET, BEM T SWEIRE—SFET

R B RHERE B & R FEINIEIT . PO BT EEFIMNIAT L s
RANIFEESS, SERMESBIAALR AR . HFEZDEBUGH BB AN, FHLLE, AREFA
REBITRIRF L.

N EERSER

BATTHEHBITIE, HAVEGREMATLLEERIFIAIBERTHNEZR T, ATUBEIRKNINE
EANOMNMBEER A R EHEER256HERE (XBAERES/NEEKS, BTEE) , WEX
Mk SRR B EERET, FHETLLEZE|COMMON_X0Y1AJAPLLE ZLocked Ik 7 :
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Hardware ? 00X
Qx| € &
Name Status

~ ¥ localhost (1) Connected

~ B¢ xilinx_tcf/Digilent/210357A7D0O0EA (2) Open
v {8 xczub7dr_0 (2) Programmed
iE SysMon (System Monitor)
ik IBERT (u_ibert_gty_core)
¢+ % Quad_127 (5)

COMMON_X0Y0 Qpll0 Locked

P MGT_XOYO0 25.012 Gbps

Py MGT_XO0Y1 25.013 Gbps

P MGT_X0Y2 24.989 Gbps

P MGT_X0Y3 25.000 Gbps
~ {8 arm_dap_1 (1) N/A

iE SysMon (System Monitor)

EMZKBI T A B O/Serial 1/0 Links, ,mﬂ'TEPIEﬂEI’]Auto detect |inks#&iMERE:

# RTL ANALYSIS Select an objectto see properties 36 2 ARt Teivik Interaal Nignals 5 ™

~ Open Elaborated Design

Serial O Scans - .
[] Report Methodology ) | -

Report DRC

*1 schematic

¢ SYNTHESIS

P Run Synthesis

> Open Synthesized Design Auto-detectlinks b create links io add serial /O links to this windov

* IMPLEMENTATION

P Run Implementation

> Openimplemented Design

BEE, TUBRERNEMERENRSER, FRBRLER, HPEECLENH
1B, HANREER, UNErrostBiIRITH, XERTTHBITXHEHELRRE, RIFRERE
ARESHIPEIRG, EENR, ARALLREAILBERT Reset E—TX—, BMAUEE
METIHE, RERTSBHIIRBHERAAGIR

o

f‘

Tcl Console Messages Serial IO Links x Serial I/O Scans 2 = O
alz s+
Name X RX Status Bits Errors BER BERT Re... TX Pattern RX Pattern

Ungrouped Links (0)

% Found Links (4) PRBS7-bt v PRBS 7-bit
> Auto detected link 0 Quad_127/MGT_XOYO/TX (xczu67dr_0) Quad_127/MGT_X0YO/RX (xczu67dr_0) 25.000 Gbps 1.622E12 7.579E7 4.673E-5 PRBS 7-bit v PRBS 7-bit
Auto detected link 1 Quad_127/MGT_XOY1/TX (xczu67dr_0) Quad_127/MGT_XOY1/RX (xcZu67dr_0) 24.984 Gbps ~ 1.622E12 567E7 3.495E-5 PRBS7-bit v PRBS 7-bit
4 Auto detected link 2 Quad_127/MGT_X0Y2/TX (xczu67dr_0) Quad_127/MGT_X0Y2/RX (xczu67dr_0) 25.000 Gbps 1.622E12 5.729E7 3.532E-5 PRBS 7-bit v PRBS 7-bit
. Auto detected link 3 Quad_127/MGT_XOY3/TX (xc2u67dr_0) Quad_127/MGT_XOY3/RX (xczu67dr_0) 25.000 Gbps  1.622E12 5.994E7 3.695E-5 PRBS7-bt v PRBS 7-bit
< >

AIABEIBATRR AR NEE, Toz—(UKs), EnEiEREEEEX,
B2, XBERMHIRE, R10MZ R, R/AHAEEENT S OHE.

ERIAFEIMAITX RX PpatternA7bitiR3, FATATLUETX RXEUAIBERIERE. FE
TX FORX pattern#{EA31bitZ/E, Mmii— TReset@NIEE—T, XNAHMEFRFLE—ELRTEE

16
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AHIRMESERDEHEIR, WHAAEKRIRE:

Tcl Console Messages  Serial /O Links x Serial /O Scans b 2 u
aQ z|¢ |+
Name TX RX Status Bits Errors BER BERT Re... TX Pattern RX Pattern
Ungrouped Links (0)
~ S Found Links (4) PRBS 31-bit v PRBS 31-bit
% Auto detected link 0 Quad_127/MGT_X0YO0/TX (xczu67dr_0) Quad_127/MGT_XOYO/RX (xczu67dr_0) 25.002 Gbps ~ 2.671E11 OEQ |3.744E-12 PRBS 31-bit v PRBS 31-bit
Auto detected link 1 Quad_127/MGT_X0Y1/TX (xczu67dr_0) Quad_127/MGT_X0Y1/RX (xczu67dr_0) 25.020 Gbps 2.672E11 O0EQ |3.743E-12 PRBS 31-bit v PRBS 31-bit
Auto detected link 2 Quad_127/MGT_X0Y2/TX (xczu67dr_0) Quad_127/MGT_X0Y2/RX (xczu67dr_0) 25.000 Gbps 2.672E11 0E0 |3.742E-12 PRBS 31-bit v PRBS 31-bit
% Auto detected link 3 Quad_127/MGT_X0Y3/TX (xczu67dr_0) Quad_127/MGT_X0Y3/RX (xczu67dr_0) 25.000 Gbps ~ 2.673E11 0EQ |3.742E-12 PRBS 31-bit v PRBS 31-bit
< >

N, IREFEHE

HANIF TR MEEFITIREINIR . FH{17ESerial 1/0 LinksithEP—PMEER

#1k¥Create scan, BGIEIIH:

TclConsole  Messages  Serial /O Links x Serial I/O Scans 2 _OE
a T 2 +
Name TX RX Status Bits Errors BER BERT Re... TXPattern RX Pattern

Ungrouped Links (0)

~ % Found Links (4) Link Properties... Cli+E PRBS 31-bit v PRBS 31-bit
o ; iad_127/MGT_XOYO/RX (xcZu67cr_0)24.988 Gbps  1.801E12  OED 5.551E-13 PRBS 31-bit v  PRBS 31-bit
Auto detected lir Jad_127/MGT_XOY1/RX (xczu6Tcr_0)25.000Gbps ~ 1802E12  OEQ 5.551E-13 PRBS 31-bit v  PRBS 31-bit

Auto detected lin lad_127/MGT_XOY2/RX (xczub7dr_0) 25.000 Gbps  1.802E12  OED 5.551E-13 PRBS 31-bit v PRBS 31-bit

Auto detected lir lad_127/MGT_XOY3/RX (xczu67cr_0)25.000 Gbps ~ 1.802E12  OE0 5.551E-13 PRBS 31-bit v  PRBS 31-bit

Create Sweep.

Commit Properties

C'  Refresh Serial /O Objects
Select 4

Export to Spreadsheet...

FEHMKFIZERIRE 2, ik

BUEREFEATEE, BEH2013HH
EAREINEM, SRR R TOKIFIETTHE:
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Create Scan X

Set the description and other properties to create and optionally run a scan
on the selected link. b

Link: Auto detected link 0 (MGT_X0YO0/TX, MGT_XO0Y0/RX)

Description: Scan 0

Scan Properties

Scan type: 2D Full Eye v
Horizontal increment: | 2 v
Horizontal range: -0.500 Ul to 0.500 UI v
Vertical increment: I 2 v I
Vertical range: 100% v
Dwell
(@) BER:  1e-5 »
() Time: 0} =

Run scan

./F_-\'.

FAFIELIZAT LAE T HEASerial 10 ScanREBEHE :

Tcl Console Messages Serial VO Scans  x Intelligent Design Runs Serial 'O Links 2 _00G
= e O
MName Link Link Settin Reset Scan Type Status Progress Open Ar. Open Ul Horz Incr Horz Range VertIncr

v [ Scans (1)
@ Scan0 Auto detected link 0

(] 2d_full_eye InProgress W 23% 1176 0 2 -0.500 Ul'to 0.500 UI 2

FETEmE, FMNLEATUERRHRELSRT
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Unit Interval BER
0 0.1 02 03 04

5.0e-01

100

1.0e-01

5.0e-02

1.0e-02

5.0e-03

1.0e-03

Voltage (Codes)
o

5.0e-04

1.0e-04

5.0e-05
1.0e-05

5.0e-06
1.0e-06

-100

Summary Metrics Settings
Name: SCAN_O Openarea: 4132 Link settings: N/A
Description:  Scan 0 Open Ul %: 66.67 Horizontal increment: 2
Started:  2026-Apr-27 14:46:05 Horizontal range:  -0.500 Ul to 0.500 Ul
Ended: 2026-Apr-27 14:46:14 Vertical increment: 2
Vertical range: 100%

EREIRTLAEE], Ffi10pen UIAE T2 66. 67, EREEMT, REBREHRIGE. FEHMN
FERT AR = 8%, FAMERWAT:

® Scan 0 Auto detected link O ()] 2d_full_eye  Done [—— 100% 4132 66.67 2 v
@ Scan1 Auto detected link 1 O 2d_ful_eye Done [e——— 100% 3848 63.64 2 v
® Scan2 Auto detected link 2 O 2d_full_eye Done [— 100% 3960 66.67 2 v
@ Scan 3 |Auto detected link 3 a8 2d_full_eye Done [mm———— 100% 4000 66.67 2 v

AUEEFE—BAOMEEE N Z6EAU, HERE. S—BEkEERg &
X5l, BAFAERESGE—KIEEE, PCBIRAIEL, URAAFFHE—EFN. ERICHE—
=, PRBSIEIMIA LIRS, FRULAASEREFRE . FAITX RX PatterntRR AR EFZMMELEK .
HATIETX RXAIPatternZBECATBItRVNM S HERAE—RIAMERN T, REFOBAZH
AERF:

v Scans (4)

@ Scan 0 Auto detected link 0 O 2d_full_eye Done [ 100% 4824 72.73 2 v
@ Scan 1 Auto detected link 1 O 2d_full_eye Done [m——— 100% 4572 69.70 2 o
@ Scan2 Auto detected link 2 (] 2d_full_eye Done [—— 100% 4616 78.79 2 v
® Scan 3 |Auto detected link 3 E] 2d_full_eye Done |—— 100% 4552 66.67 2 v

FHINEFHRARE AR, TAETRERZOMNLTTIF, HEROAHSFSIE, %
MRiEfERE.

+. WAERESRIGTYH R 8% | P BT

FHMEFFNIE—vivadoTFE, IPPHAWT, #¥ZtransceiveriXE|NTIP:
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gty - [C:/Users/lenovo/Desktop/gty/gty.xpr] - Vivado 2024.2.2

File  Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
) B X > B & T X == Default Layout
Flow Navigator 3 4 PROJECT MANAGER - gty 72
v PROJECT MANAGER B
Sources ?2 —0DOX Project Summary IP Catalog 2a
£ Settings
Q T 2 4+ 0o Cores | Interfaces
Add Sources
Design Sources QT 2 | o & # 0 &
Language Templates > Constraints
2 Simulation Sources Search: (1imatch)
sim_1 Name A1 A4 Status License VLNV
v IPINTEGRATOR > Utility Sources Ad Vivado Repository
Create Block Design 5 FPGA Features and Design
~lO Inferfaces
Open Block Design 1 = - : - . 5
I ¥ UltraScale FPGAs Transceivers Wizard | Production Included xilinx.com:ip:gtwiza
Generate Block Design s
Hierarchy  Libraries Compd » = <
Vv SIMULATION
Run Simulation IP Properties ? 0@ X Details
4+ 5GAs Transceivers Wizard o Name: UltraScale FPGAs Transceivers Wizard
v RTL ANALYSIS ¥ Version: 1.7 (Rev. 19)
—— Version: 1.7 (Rev. 19) Description: The UltraScale FPGAs Transceivers Wizard provides a simple and robust method of configuring one or more
un Linter Description:  The UltraScale FPGAS Tr serial transceivers in UltraScale and UltraScale+ devices. Start from scratch, or use a configuration preset to
> Open Elaborated Design provides a simple and rob target an industry standard. The highly flexible Ti Wizard a IP core for the
configuring one or more st transceivers, configuration options, and enabled ports you've selected, optionally including a variety of helper
UltraScale and UltraScale blocks to simplify common functionality. In addition, it can produce an example design for simple simulation and
v SYNTHESIS from scratch, or use a con hardware usage demonstration.
target an industry standar Status: Production
P Run Synthesis Transceivers Wizard gene Li . indiudad
) > IP core for the transceiver cense: nelude
> Open Synthesized Design options, and enabled port % Change Log: View Change Log
< — R Vendor: Xilinx, Inc.
v IMPLEMENTATION
TclConsole | Messages Lo Reports  Design Runs 2
P Run Implementation 9 9 P 9 X G =le
x| a 9
> Open Implemented Design ajx|s %
Name Constraints  Status WNS TNS WHS THS WBSS TPWS TotalPower Failed Routes Methodology RQA Score QoR Suggestit
v PROGRAM AND DEBUG v synth_1 constrs_1 Not started
¥ Generate Bitstream impl_1  constrs_1 Not started
> Open Hardware Manager
<
A S v Y
MEHNECE, 10GHERRAILINTEE, £—0:
[ Re-customize IP
UltraScale FPGAs Transceivers Wizard (1.7)
| © Documentation #* Presets | IP Location C' Switch to Defaults
|
| IP Symbol  Physical | } = Component Name gtwizard_ultrascale_0
| @
[] show disabled ports Physical Resources  Optional Features  Structural Options
| ~
| System
| Transceiver configuration preset | GTY-Aurora_8B10B* v
|
| Transceiver type GTY v
| Transmitter Receiver
|
| Line rate (Gb/s) 10 Line rate (Gb/s) 10
| PLL type QPLLO v PLL type QPLLO v
QPLL Fractional-N options @ QPLL Fractional-N options
Requested reference R
2 |15 .25 I Calc
| clock (MHz) clock (MHz) \_‘
i Resulting fractional part Resulting fractional part
l of 0 of 0
| QPLL feedback divider QPLL feedback divider
| [(2*24) =0 1(2*24) =0
| Actual Reference Actual Reference
156.25 v 156.25 v
i Clock (MHz) Clock (MHz)
Encoding 8B/10B v Decoding 8B/10B v
User data width 32 v User data width 32 v
Internal data width | 40 v Internal data width | 40 v
| Buffer Enable (1) v Buffer Enable (1) v
TXOUTCLK source] TXOUTCLKPMA v RXOUTCLK sourcq RXOUTCLKPMA v
| Advanced ] Advanced
| Differential swing Insertion loss at Nyquist (dB) 14
and Custom v o
< >
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BT,

DRPE 4z E100M, XOYO-Y3ER4) k-

| Re-customize IP

FPGAs Tr:

| @ Documentation % Presets

| Physical Resources ¢

ivers Wizard (1.7)

IP Location C' Switch to Defaults

= Component Name  gtwizard_ultrascale_0

Right-click on channels to enabl Basic  Physical Resources Optional Features Structural Options
A~
| il Free-running and DRP clock frequency (MHz) 3.125 - 250]
I TX Master channel = X0Y0 v RX Master channel X0YO0 v Disable All Channels
|
. Chamneltable (B channelsused)
| Search: O
| 0071 ok
| Channel Enable TX REFCLK source (QPLLO) RX REFCLK source (QPLLO) RXRECC]|
| ~  Left column (4/8 channels used)
A V' 4 > Quad X0Y1 in SLR 0 (0/4 channels used)
| ~  Quad X0YO0 in SLR 0 (4/4 channels used)
| GTYE4_CHANNEL_X0Y3 MGTREFCLKO of Quad X0Y1 (+1) ~ | MGTREFCLKO of Quad X0Y1 (+1) v  No
| GTYE4_CHANNEL_X0Y2 MGTREFCLKO of Quad X0Y1 (+1) v MGTREFCLKO of Quad X0Y1 (+1) ¥  No
‘ GTYE4_CHANNEL_X0Y1 MGTREFCLKO of Quad X0Y1 (+1) ~ | MGTREFCLKO of Quad X0Y1 (+1) ~ | No
i GTYE4_CHANNEL_X0Y0 MGTREFCLKO of Quad X0Y1 (+1) ~  MGTREFCLKO of Quad X0Y1 (+1) ¥ | No
|
} OuaH0Y0 ok
|
| 20070 ok
< > v
|
RGN, F—7:
R Z256GHIERL BT, n:
Re-customize IP X
UltraScale FPGAs Ti ivers Wizard (1.7)
@ Documentation ¢ Presets IP Location C Switch to Defaults
IPSymbol P |} = Component Name gtwizard_ultrascale_0
() Show disabled ports ysil Optional Structural Options
~
System
Transceiver configuration preset] GTY-Aurora_64B66B* v
Transceiver type GTY v
Receiver
Line rate (Gb/s) |251 Line rate (Gb/s) 25
PLL type QPLLO v PLL type QPLLO v
QPLL Fractional-N options @ QPLL Fractional-N options @
Requested reference Requested reference 156.25
clock (MHz) clock (MHz) =
Resulting fractional part Resulting fractional part
of of
QPLL feedback divider QPLL feedback divider
1(2424) = 0 /(2"24) = 0
Actual Reference Actual Reference
156.25 156.25
Clock (MHz) ¥ Clock (MH2) x
Encoding Sync. gearbox for 64B/66B v Decoding Sync. gearbox for 64B/66B
User data width 64 v User data width 64 v
Internal data width | 64 v Internal data width {64 v
Buffer Enable (1) v Buffer Enable (1) v
TXOUTCLK sourcel  TXOUTCLKPMA v RXOUTCLK sourcel RXOUTCLKPMA v
Advanced @ Advanced @
Differential swing Insertion loss at Nyquist (dB) 20
and Custom v
emphasis mode Equalization mode Auto v
v
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E#8, REFTHAETOK, FRFIPERMLTMR, sourcedr B IPATEE Al flFED
Al A RERATAT AR R & BB B O M L BRI A THRICmark debug, SR 4R
W&, XBERMNAMNEHFGFHITHR, BHE/NMAERTLBCHIEIETIP exampleffl FK
. FAI14E A B ER106F125GHT | P F th ZEFPGABIFE R IR T
07qsfp_10G_loop
08qsfp_25G_loop
09qsfp_10g_data
R, FPGAfIF X F A demolil E L 5 ZE 42l | pmode Fresetn, 0909qsfp_10g_datafjl
FEBREEKR, ERRERMINKEE.
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H=x

SR IR B 3
VIVADOR LA T . . oot e e 3
BDICAY BN FIZYNQEOPSTER . .. .o 4
BB BT ZYNQALTEEE AN 10 . . 5
ZYNQ B B . . . 11
ZYNQ DDRAE B . . . . 11
ARIIAXT GPIO . o 12
AR ST . 16
B B R B TS . . . 18
S STl 19
VITISENBE U SCTHHETEAMIIE . 22
FIEP latform Component .. ... ... ... 24
S Nhellowor IdRRAR . .. ..o o 27
BT . 31
BB TR . 35
AR B R R T S o 39
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—\ XHESEIMIREN R

AIHSEIAE VIVADO THME—NTIIE, ARFEAZING 1P, EEFFHKITAIZYNGALIE
ERARMIZINGESHUEO, HPEERAIME, FikiEONDOR4, MOFUSBE, RESHEH,
ZAVITISHITRE A% . BidvitisSANEH, AEEIE—"hel loworddZFapplicationT
12, BB ORKEENMhel loword. TIEFESHEESE (04VIVADOFTE TIERIEFE M
R - FHTIR EIBZYNQAIFPGAER 53 IUSPL (Program Logical), ZYNQALIERSER4) AU i
PS(Program System), FREHNEARIXBEANARIE, Tl BEBRIXAER,

—. VIVADOR LIZ& I

TEFESBHEENT, XEHMvivado TIRER TRIVGER Bzynakb 1B, %E
fpgalZ /AR IOFF & . ELIRRES RS, rtos, sdRE(Eflash/B5h, Iwip, rtcHFHFHIFE
HET L. RAMEXEEHEALhe | lowor dBIEFHAREL BFHXMNIZED. FEFAHERE
MAIPSECE, WMRBHEMMNA—HRNALBNFERILHRE, FINRMEE, LLAEITI inux
HHEXEE, FEREESMZynaBXEHIED, WERNBLUREFILHZE.

T (5 file->Project->New) )32 F1 T 5% (Create New Project)
ESEETE S Next—>
Project Name (T#2&) T#%&: rf67dr_ps_base

TiElE: (HCkE, RETFTERAPNRR)

Add Source GRANIE IR ) mir Next—>

AddExsixting IPGRINE B/ IP) =i Next—>

Add Constraints GRINE BARIIE) = Next—>
Default Part BOIABLE, T HIER) Fami ly—=>Zynq UltraScale RFSoCs

Package—>FFVE1156
Speed—>-2

R BL{ARY 2% 4% XCZU67DR-FFVE1156-2—i

New Project Summary (HTi& T 2#E5) HIATI2ER, ®BSE, s Finish 5T
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= BDIZHE B MZYNQRIPSE

TiZEIBF= Ak ECreate Block Design, M BlliE—bd3C i :

" [ f67dr_ps_base - [C/Users/lenovo/Desktop/rf67dr_ps_base/rf67dr_ps basexpr] - Vivado 20242.2

= [m] X
File  Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
= >oHo T == Default Layout v
Flow Navigator | PROJECT MANAGER - rf67dr_ps_base ? X
~
v PROJECT MANAGER A
Sources 2 S8 X Project Summary 200X
£ Settings
alz|s|+ 0 -3 Overview | Dashboard
Add Sources =
Design Sources
i Edit
Language Templates 5 B CHREtalnG Settings
TF IP Catalog [ Simulation Sources Project name: rf67dr_ps_base
sim_1 Project location: C:/Users/lenovo/Desktop/rf67dr_ps_base
v IP INTEGRATOR > [ Utility Sources Product family: 2Zynq UltraScale+ RFSoCs
Project part: Xxczub7dr-five1156-2-i
Top module name: Not defined
OpenBlockDesign W[ . Target language: Verilog
Generate Block Design Hierarchy  Libraries  Compile Order Simulator language:  Mixed
‘ Target Simulator: Vivado Simulator
Properties 2P 5
v SIMULATION P ronEx
Run Simulation ‘ & Synthesis Implementation
Status: Not started Status: Not started
v RTLANALYSIS Messages: No errors or warnings Messages: No errors or warnings
P Run Linter Part: Xczub7dr-five1156-2-i Part: XczuB7dr-five1156-2-i
i Select an object to see properties Strategy: Vivado Synthesis Defaults Strategy: Vivado Implementation Defaults
> Open Elaborated Design
Report Strategy: Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Reports
Incremental synthesis: i selected i i None
v SYNTHESIS
v
P Run Synthesis
R ; VAFTEZRIbdX B, AERE
l\\\$ ngﬁtl:ll E"]X‘T‘Lﬁ*E, gx-l‘A*ﬁL * bd y  AW/A S OK:
Create Block Design X

Please specify name of block design.

i Design name: design_1 |
Directory: » <Local to Project> v
Specify source set: Design Sources v

® o
A

REKZE, bdXHHHT, B—IM=EB0EN, BTATUREPEN+SHE LG
+S A I PHEES :

Diagram 00X

= Jl“ = Default View v Lo

This design is empty. Press the button to add IP.
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BHE+52ZE, BiMiAzyng, WHEE—zyng ultrascale+mpsocis It :

Diagram 7 OO X

E|»|C = Default View v &

7,
&1
+

Search: (2 matches)
I 4 Zynq UltraScale+ MPSoC I

4 Zynq Ultrascale+ RF Data Converter

" is empty. Press the 4+ button to add IP.

ENTER to select, ESC to cancel, Ctrl+Q for IP details

AN EHAd A T #Hf182zyna T -

zyng_ultra_ps_e 0

M_AXI_HPMO_LPD + (i
maxihpm0_lpd_aclk pl_resetn0
® pl_clko

UltraSCALE*

Zyng UltraScale+ MPSoC

Pq, ECEHBIZYNQALFRBESM IO

AT E LERMERAIZNOLIRSRRIR (PS) , REHNEE. B EFEESE
— PN REENTUAE—TENL:

| Bl Re-customize 1P

X
|
| 2ynq UltraScale+ MPSoC (3.5) ‘

© Documentation ¥ Presets - IP Location

Page Navigator = PS UltraScale+ Block Design
'

[[] switch To Advanced Mode
RPU LPD
PS UltraScale+ Block Design APU

=

| ¥ ¥ W P |

TR =

/O Configuration T Configy mlm_

| oci b 3

Clock Configuration (256 KB) 7"7-4ﬁ |
1ou |

| |- [Ermam o T |

PS-PL Configuration

Display Port

_ 4 § P
g ot | 0C i

s

4-—( P10 |L] 5_

re e ][] i

~lmo J[eer ] — 2

g 0 T . e

DDR Controller
(DDR3, DDR4, LPDDRS, LPDDR4)

o 'l o
H veu

csu ‘ PMU ‘M"H

Cancel

i
!




l" JRARAE M ZE R A IR 2 ]

Chengdu HenryTech Technology co., Ltd

FEEANETTAERRNEANZINGER S, BIERITALIERAPU (R ALESRZL)
RPU (SERTALIERR#L) FF, BESTNTHI—LLIME, kg0, SDF, LKW, SPISF
%, GIEFUEIRNEE—LSREZEZFRED, RPCIE, SATA, Display port —%., Hoh,
ZYNQIZ €3 & DDR3, DDRATEEHE N, LAKPSFIPLRIACE R OiF4E, BIshiRsR.

BATERBCERAN0. Zii%tE1/0 Configuration, FAF EFAIJLAPSERSTAIbankEE,
FEixF—T, LA BbankER 23 11ZYNOAL IS ER57HY, BANK500/91. 8V, BANK501A
3.3V, BANK502731.8V, BANK503793.3V, E{AT]LIEF/RIEEHIBANKS00EBANKS03. FHIMFA]
PSIEELE —MBANK505, X BANKZE SR A #FHE O, {RSATA PCIE Display portF3, #ZE
EAZIX/BANKIEIRIE S, SIMEBERANERE. L, HMNEEBE, (VXA EBANK500-
BANK503RYPU . 7EFA1ZYNQRIPSEC & F H, XK F{THBank0-bank3. F&, EEMNER L,
XL bank & F2500-503, SEFR_EPSIEHBANKS04, {BRZIXBANKZLEDDRANGFER, &

MmE L%k,
| B8] Re-customize IP X
| Zynq UltraScale+ MPSoC (3.5) :
@ Documentation # Presets IP Location
Page Navigator = /O Configuration
|_J Switch To Advanced Mode ~ MIO Voltage Standard

Bank0 [MIO 0:25] | Bank1 [MIO 26:51] | Bank2 [MIO 52:77] | Bank3 [Dedicated]

PS UltraScale+ Block Design

1/O Configuraticn
|

|LVCMOS18 v | LVCMOS33 v  LVCMOS18 w LVCMOS33 v

Clock Configuration « Qx| 2

DDR Configuration Search: C

PS-PL Configuration Peripheral l{e] Signal /O Type Drive Strength(mA) Polarity Speed Pull Type Direction
Low Speed |
High Speed

Reference Clocks

| OK | ‘ Cancel |

B EdFBank B [E, FHANTTEAIIMEHAIGECE, &, FilmHlow speed, BAERE
RIZQSPI#EO, FRAFKIIAIRF LAFLASHEE. BEFLASHRX4{I3E, dual parallel#&R3,
BT LAFLASHSCPR 28135 E, 10{EEMI00-12, feedback clkAJLAAIIE:
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| B8] Re-customize IP x|

|
Zynq UltraScale+ MPSoC (3.5)

@ Documentation %* Presets IP Location

Page Navigator = /O Configuration

D Switch To Advanced Mc ~ MIO Voltage Standard
. Bank0 [MIO 0:25] | Bank1 [MIO 26:51] Bank2 [MIO 52:77] | Bank3 [Dedicated]
PS UltraScale+ Block Desig
‘ LVCMOS18 v LVCMOS33 v LVCMOS18 v LVCMOS33 v
10 Configuration

Clock Configuration « | = &
| DDR Configuration Search: Q-
PS-PL Configuration Peripheral /o Signal I/O Type Drive Strength(mA) Polarity Speed Pull Type Direction
Low Speed

Memory Interfaces

vv] QsPI Dual Parallel v

QSPI Data... | x4 v
>QSPIIO MIOO.. 12

> ] Feedb... MIO6 v

> (") NAND
> 8D
> VO Peripherals
> Processing Unit
> High Speed

> Reference Clocks

[ ox | [ omes |

SDO#EM, EIFEMMC, 1012-22, 8bit, resetflEFIMI023:

| B Recu

|
| Zynq UltraScale+ MPSoC (3.5)

nize IP

@ Documentation %* Presets IP Location
Page Navigator = /O Configuration
(") switch To Advanced Mc ~ MIO Voltage Standard

. Bank0 [MIO 0:25] | Bank1 [MIO 26:51]  Bank2 [MIO 52:77] | Bank3 [Dedicated]
PS UltraScale+ Block Desig

LVCMOS18  w LVCMOS33 v LVCMOS18  w LVEMOS33 v
1/0 Configuration

Clock Configuration «|a = |
| DDR Configuration Search: O~
PS-PL Configuration Peripheral /o Signal I/O Type Drive Strength(mA) Polarity Speed Pull Type Direction
v SD ~
v(¥) sDo MIO 13 .. 22 v
Slot Type eMMC v
Data Tr... 8Bit v

> OTAP DELAY

> ITAP DELAY
[v] Reset  MIO 23 v
SDo MIO13 sdic0_data_out[0] cmos v 12 v || Det fas v | pullup v inout
sDO MIO14 sdio0_data_out[1] cmos v | 12 v | Det fas v | pullup v~ inout
sDO MIO15 sdio0_data_out[2] cmos v | 12 v || Det fas v | pullup v inout
sDo MIO16 sdio0_data_out[3] cmos v | 12 v | Det fas v | pullup v inout
sDO MIO17 sdio0_data_out[4] cmos v 12 v || Det fas v | pullup v inout
sDo MiO18 sdio0_data_out[5] cmos v | 12 v || Def fas v | pullup v inout
sDoO MIO19 sdio0_data_out[6] cmo: v = 12 v || Det fas v | pullup v inout

[ ox | [ omes |

SD13EFEMI046-51,SD2. 0, 4bit:
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Pal Re-customize IP

Zynq UltraScale+ MPSoC (3.5)

@ Documentation %} Presets

Page Navigator

[_] Switch To Advanced Mc
PS UltraScale+ Block Desig
1/0 Configuration

Clock Configuration

DDR Gonfiguration

PS-PL Configuration

IP Location

/0 Configuration

“ MIO Voltage Standard
Bank0 [MIO 0:25]

Bank1 [MIO 26:51]

Bank2 [MIO 52:77]

Bank3 [Dedicated]

LVCMOS18 wv LVCMOS33 v LVCMOsS18 v LVCMOS33 v
« Q| = |2
Search: Q.
Peripheral /0 Signal /O Type Drive Strength(mA) Polarity Speed Pull Type Direction
v sD1 MIO 46 .. 51 v i
Slot Type  SD 2.0 v
Data Tr... 4Bit v
> OTAP DELAY
> ITAP DELAY
Oco
OrPo..
Jwp
sD1 MiO46 sdio1_data_out[0] cmos v | 12 v | Det fas v | pullup v | inout
SD1 MIo47 sdio1_data_out[1] cmos v | 12 v | Def fas v | pullup v | inout
SD1 MIO48 sdio1_data_out[2]  cmos v | 12 v | Det faz v | pullup v | inout
sD1 MIO49 sdio1_data_out[3] cmos v | 12 v || Det fas v pullug v | inout
sD1 MIO50 sdio1_cmd_out cmos v | 12 v | Det fas v | pullup v~ | inout
SD1 MIO51 sdio1_clk_out cmos 12 v | Def fas v | pullup v | out
1 v
‘ OK ‘ ‘ Cancel ‘

|2CECE T A% B ROM1040-415 | B, ECERVIE,
SPIECEMI032-37, SERR_EEHAARZ:

| Re-customize IP

| Zynq UltraScale+ MPSoC (3.5)

© Documentation ## Presets

Page Navigator

|__J Switch To Advanced Mc
PS UltraScale+ Block Desig
/O Configuration

Clock Configuration

DDR Configuration

PS-PL Configuration

IP Location

/0 Configuration

~ MIO Voltage Standard
Bank0 [MIO 0:25]

LVCMOS18 v

«||Q = |*

Search: @

Peripheral o
Low Speed

v

Memory Interfaces

LVCMOS33

Bank1 [MIO 26:51]

v

Bank2 [MIO 52:77]

LVCMOsS18

Signal

v

Bank3 [Dedicated]

LVCMOS33 v

110 Type

Drive Strength(mA)

Polarity

Speed

Pull Type

UK M |wipflFrAIgES A BT,

Direction

¢

* I/O Peripherals

> CAN
12¢
[Jreco

|>@|2c1

MIO 40 .. 41

v

() PJTAG
> [ PMU
[Jcsu

~ SPI

>[)sPio

| >@ st

MIO 32 .. 37

v

> UART
> GPIO

Drarasaina | Init

OK

‘ Cancel ‘
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EOFGP10, F{TECEUARTOAMI042-43, GP104)1%GP100-GP103, H B I0EH BT :

| B2l Re-customize IP X |
| |
| 2Zynq UltraScale+ MPSoC (3.5)
@ Documentation % Presets IP Location
Page Navigator - /0 Configuration
(") switch To Advanced Mc ~ MIO Voltage Standard
T — Bank0 [MIO 0:25] || Bank1 [MIO 26:51] | | Bank2 [MIO 52:77] | Bank3 [Dedicated] |
LVCMOS18 v LVCMOS33 v LVCMOs18 v LVCMOS33 v |
| IfO Configuration
Clock Configuration « | Q) ¢ =
DDR Configuration Search:
PS-PL Configuration PeripheraéAN o Signal I/O Type Drive Strength(mA) Polarity Speed Pull Type Direction o
> I2C
[J PuTAG
>[]PMU
(Jesu
SPI
- UART
> UARTO | MIO42..43 v |
> [ ) UART 1
~ GPIO
[JGPIO...
>[¥ GPIOO... | MIO O .. 25 v
> [] GPIO1... | MIO 26 .. 51 v
[v) GPIO2... | MIO52..77 v
> Processing Unit |
v

S Liinh Snnnd

Processing unitfig & 4JiESWDT OFN1, XAENEEI M, TICEEHAIE, XJLNRER

R RES HE:

| B2l Re-customize IP x|
|
| 2Zynq UltraScale+ MPSoC (3.5)
@ Documentation ¥ Presets IP Location
Page Navigator = /O Configuration
) Uy R U, R
(") switch To Advanced Mc ~ MIO Voltage Standard
PS UltraScale+ Block Desig Bank0 [MIO 0:25] Bank1 [MIO 26:51] | Bank2 [MIO 52:77] | Bank3 [Dedicated] |
LvCMOs18 v LVCMOsS33 v LVCMOs18 v LVCMOS33 v |
; I/O Configuration
Clock Configuration «|a =%
DDR Configuration Search: Q-
PS-PL Configuration PeripheEI‘ — o Signal /O Type Drive Strength(mA) Polarity Speed Pull Type Direction -
SPI
> UART
> GPIO
~ SWDT
> [v) swDT 0
> ¥} SWDT 1
> (] Trace
TTC
>WTTCO
> TTCH
>M TTC 2 |:|
> TTC3
> High Spesd
ol |

Reference Clocks
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FILM O EC E 2)1%GEM 3, BLE 1080 -

| B Recu

|
| Zynq UltraScale+ MPSoC (3.5)

nize

@ Documentation %* Presets IP Location
Page Navigator = /O Configuration
(") switch To Advanced Mc ~ MIO Voltage Standard

. Bank0 [MIO 0:25] | Banki [MIO 26:51]  Bank2 [MIO 52:77] | Bank3 [Dedicated]
PS UltraScale+ Block Desig

LVCMOS18 v LVCMOS33 v LVCMOS18  w LVEMOS33 v
1/0 Configuration

Clock Configuration «|Q = &
| DDR Configuration Search: O
PS-PL Gonfiguration Peripheral o] Signal I/0 Type Drive Strength(mA)  Polarity Speed Pull Type Direction .
> Processing Unit
Crmoe: ]
v GEM ‘
>[ ) GEMO
> ) GEM1
>[J GEM2
v[v] GEM 3 MIO 64 .. 75 v
» v/ MDIO3  MIOT76.77 v
Gem 3 MIO64 rgmii_tx_clk €mos 12 v || Det fas v | pullup v out
Gem 3 MIO65 rgmii_txd[0] cmos 12 v | Det fas v | pullup v out
Gem 3 MIO&6 rgmii_txd[1] €mos 12 v || Det fas v | pullup v out
Gem 3 MIO67 rgmii_txd[2] cmos 12 v | Def fas v pullup v out
Gem 3 MIO68 rgmii_txd[3] €mos 12 v || Det fas v | pullup v out
Gem 3 MIO69 rgmii_tx_ctl cmos 12 v || Def fas v | pullup v | out
v

‘ OK ‘ ‘ Cancel |
USBFL & {&£ FHUSBO, 4J3%USB3. Of£ FHGT Lane2, E{i{#FFAMI025:
| P2l Re-customize IP % |
| Zynq UltraScale+ MPSoC (3.5)

© Documentation ¥ Presets | IP Location

Page Navigator = /0 Configuration

| .- L
(") switch To Advanced Mc ~ MIO Voltage Standard

) Bank0 [MIO 0:25] || Bank1 [MIO 26:51] | Bank2 [MIO 52:77] | Banks [Dedicated] [
PS UltraScale+ Block Desig
LVCMOS18 v LVCMOS33 v LVCMOS18 v LVCMOS33 v

IO Configuration

Clock Configuration « |l =2
| DDR Configuration Search: | O
PS-PL Configuration Peripheral o Signal /O Type Drive Strength(mA) Polarity Speed Pull Type Direction R
>[JGEMO
>[JGEM 1
> ) GEM2
> GEM 3 MIO 64 .. 75 v
(") External ...
v USB
~ USBO
> usB O MIO 52 .. 63 v
>[VJUSB30 GT Lane2 v
> UsB1
L ~ USB Reset Shared MIO Pin v
Reset Pola... Active Low v
>V UsBO  MIO25 v
> (] PCle
> ("] Displav Port v |
|
L J

10
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. ZYNQ E$hECE

BHPECE, MIABRTENECE T, ALIERSFER33. 333Nk, USBOfE FH26MAT4H, 44
USB3. OZR/MER, EEMMAMrefOifi :

| B Re-customize IP x|
| 2Zynq UltraScale+ MPSoC (3.5) |

© Documentation ¥ Presets IP Location

Page Navigator - Clock Configuration

D Switch To Advanced Mc Input Clocks ~ Output Clocks

Q =
PS UltraScale+ Block Desig |
|
Search: | @
10 Configuration
| Name Source Input Freq (MHz)  Range (MHz)
Clock Configuration ~ Input Reference frequency

DDR Configuration PSS_REF_CLK  PS_REF_CLK I 33.333 |27.00 :160.00

GT Lane Reference frequency

PS-PL Configuration
usBo I Ref CIkO v | 26 v I2€

Peripheral Reference frequency

HATREN. AHEEZILTR.
75, ZYNQ DDR4ECE

H5C, DDRATMNEIEFN TR S :

11
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X

| Re-customize IP

Zynq UltraScale+ MPSoC (3.5)

@ Documentation %* Presets IP Location

Page Navigator DDR Configuration
N e X & - ]
[”) Switch To Advanced Mc Enable DDR Controller v
PS UltraScale+ Block Desig Load DDR Presetsl DDR4_MICRON_MT40A256M16GE_083E v | |
|
i i DDR4_KINGSTON_KVR21SE15S8
1/O Configuration Clocking Opticns — —
| | PDR4_MICRON_MT40A256M18GE_083E |
Clock Configuration Requested Device f ppr4_sAMSUNG_K4ABG 165WB_BCRC ency :1199.988037
| DDR Configuration DDR Centroller Options
PS-PL Configuration Memory Type DDR 4 v Effective DRAM Bus Width | 64 Bit v
Compenents = Components v ECC: Disabled
HESHEMROA
DDR Memory Options R=Z AP T
Speed Bin (use tooltip) DDR4 2400P v DRAM IC Bus Width (per die) 16 Bits v
Cas Latency (cycles) 16 DRAM Device Capacity (per die) 4096 MBits v
RAS to CAS Delay (cycles) 16 Bank Group Address Count (Bits) 1
Precharge Time (cycles) 16 Bank Address Count (Bits) 2
Cas Write Latency (cycles) 12 Row Address Count (Bits) 18
tRC (ns) 45.32 Column Address Count (Bits) 10
tRASMIN (ns) 32 Dual Rank O
tFAW (ns) 30.0
DDR Size (in Hexa) OX7FFFFFFF (2GB)
Additive Latency (cycles) 0

bt

[ ox | [ omes |

11 fE 08 X TEHE R T YESE ] :

Select an option

@

For this DDR Preset to be applied successfully we may need to adjust other
settings in the PS IP(e.g clocks, etc). This means a limited amount of your

settings will be modified if you press "Yes". If you want to revert to your
existing settings before applying this preset click "No" and consult PG201-Load

DDR Presets on how to do that.

|

No

BERINISHE0KER, BHPSHIZYNGZH TR ERE.

+. Z#MAXI GPIO

HT H{EwHBFPGAFIARMBIERTFF %, FATEILITHARMANAX] GPI0HRIR, [ J9ARM

FIFPGAZ [BIIBE—MSRAAXI, GPIOEA

= &k

By |6]

BRRER, BAVAAKERERMAEM, A

fEbd EAR+SIX B oy, MRS RIER Nepio, IEJAXI GPI0, W70 :

12



l\ JRARAE M ZE R A IR 2 ]

Chengdu HenryTech Technology co., Ltd

Diagram » Address Editor % | Address Map x

alq|% | x|/o|a [7] > # = 2 c o =osmuven %

|

| 4 AU GPIO

{‘r

zyng ultra ps e O
AN

ZYNQT

UHraSCALE+
i UltraScale+ MP J
INInE AN, f=axi_gpio 0, —Raxi_gpio 1:
axi_gpio_1
axi_gpio 0

GPIO +

O s_axi_aresetn

AXI GPIO
zynq_ultra_ps_e 0 1
ZYNQ W AXI H'l.\':l LI'L'I S
L HiraSCALET 4

M epi of KRN EIH KB E . axi_gpio ORCEWT, BECERMIN, FEE2, WHAIEPLA
MZAEVHIN -

13
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Re-customize IP
AXI GPIO (2.0)
©® Documentation IP Location
("] Show disabled ports Component Name axi_gpio_0

GPIO

GPIO Width D [1-32]
Default Output Value  0x00000000 © [0x00000000,0xFFFFFFFF]

Default Tri State Value OxFFFFFFFF © [0x00000000,0xFFFFFFFF]

[ Enable Dual Channel

4 s AxI
s _axi_aclk crio +||| il

s_axi_aresetn

GPIO Width 32 [1-32]
Default Output Value  0x00000000 © [0x00000000,0xFFFFFFFF]
Default Tri State Value OxFFFFFFFF @' [0x00000000,0xFFFFFFFF]

[") Enable Interrupt

|
| ‘ oK ‘ ‘Cancel|

AR Eaxi_gpio 1, ECENL, FEES3, WLUM{EPLAIRGE LEDIZH:

Re-customize IP

AXI GPIO (2.0)
@ Documentation IP Location

(*) show disabled ports Compenent Name axi_gpio_1

GPIO

|| All Inputs

| (] All Outputs |
GPIO Width | 3 | [1-32]

Default Output Value  0x00000000 @/ [0x00000000,0xFFFFFFFF]

Default Tri State Value OxFFFFFFFF @/ [0x00000000,0xFFFFFFFF]

B [") Enable Dual Channel
1+ S_AX

s_axi_aclk GPio +||| —

s_axi_aresetn

GPIO Width 32 1-32
Default Output Value  0x00000000 o [0x00000000,0xFFFFFFFF]
Default Tri State Value OxFFFFFFFF 9 [0x00000000,0xFFFFFFFF]

[_) Enable Interrupt

OK ‘ ‘ Cancel

14
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BldFie = H0KTeRECE, [EIZIbdAHE, _LEJBYRun connection

RS

automationSHiEITH

Diagram x Address Editor x| Address Map  x 2003
a ¥ X 9la + || F| B 2| C| Y |[=Defaulview v o
F Designer Assistance ava\labl
axi_gpio_1
Y o8 ax
s_axi_aclk aPio + |||
5_axi_aresetn
AXI GPIO
zyng_ultra_ps_e_0
M_AXI_HPMO_LPD ~+ [}
maxihpm0_Ipd_aclk pl_resetnd
® pl_clk0
UltraSCALE*
Zyng UltraScale+ MPSoC
. \ ]
BMUEMEO LMY L, SEH0K:
Run Connection Automation X

right.
a = ¢
v %u Automation (4 out of 4 selected),
v [v] ¥ axi_gpio_0
7 GPIO
05_AXI
« )4 axi_gpio_1
1 GPIO
Ts_Axi

e
L

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on the

Select an interface pin on the left panel to view its options

BalEREbdm BB REL, RNaTLAMERBSAEHRNRR, REEFST:

15
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Diagram x Address Editor x| AddressMap  x 200
alxl¥l ela s+ & E A |C Y | = DefaultView v o
zyng_ultra_ps_e 0
ps8_0_axi_periph
‘ .
M_AXI_HPMO_LPD + | £+ s00_AxI
maxihpm0_lpd_aclk plresetnd ACLK
® pl_cko ARESETN [
S00_ACLK L] "
UltraSCALE+ SDD'MESHN TRt MOO_AXI o | [ 5 ]
z Scale+ ] = MOT_AX] o [ el = k 3PIO i
Zynq UltraScale+ MPSoC e .1. W, + iz ; + _—D gpio_rtl_0
MO0_ARESETN 9 h
rst_ps8_0_99M MO1_ACLK L—_'__._'J
M01_ARESETN bt
slowest_sync_dk mb_reset __ =2agplol
ext_reset_in bus_struct_reset[0:0] AX| Interconnect 2 |-
L + 8.
< aux_reset_in peripheral_reset0:0} - ‘
adk GPIO —
= mb_debug_sys_rst interconnect aresetn]0:0] s +|I gpio_ri_1
> g 5_axi_aresetn
= dem_locked peripharal : p
. AXI GPIO
Processor System Reset

BERIEMUSE . ATAX IO SHHb#FTIEN, RUKRNEESEC I,
filod 75 EAddress Editor, R T ZERAAUBEECENE T, HZNREENETUFLE
ERNCGTEY

Diagram « Address Editor x Address Map X

Q = 2 G} [#] Assigned 2) (5 Clo%@ signed (0)  (v) Excluded (0) Hide All

Name “1 Interface  Slave Segment Master Base Address Range Master High Address
~ 8 Network 0

v AF Jzyng_ultra_ps_e_0
v H /zynqg_ultra_ps_e_0/Data (40 address bits : 0x0080000000 [ 512M ])

1§ faxi_gpio_0/S_AXI S_AXI Reg 0x8000_0000 Z 64K v 0x8000_FFFF

8 /axi_gpio_1/S_AXI S_AXI Reg 0x8001_0000 ¢ 84K - O0xB001 FFFF

I\ SR

EEHAIERlsource T O iEHsource N HAIdesign sourcesik B FfiTod A A BEIEHEE
Generate Output Product, I (I IBDI AR BERIUNEXEE, BREBFELH:

Sources ? o [ONENX
Q|l=|s|+ &

~ . Design Sources (1)

sl design 14—
l : I Source Node Properties...

4F @ design CE

 design @ Open File Alt+0

4+ [E design Qs ith * B_0_axi_periph_i
[ design Create HDL Wrapper... isign_1_ps8_0_a
[ design View Instantiation Template xci)

7 IE] design I Generate Output Products... I e_0_0.xci)

’ nslinint ) Reset Output Products...

Simulation Sourci

> Utility Sources (1

16
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EEE N INEEILERE B S, URBERAICPUZLIZFERA 2D, BINERATET,
SdGenerated K :

Generate Output Products

X
The following output products will be generated. 1

Preview

Q

v 2 [E design_1.bd (OOC per IP) 2

—
=

M4

[l Synthesis

[ Simulation

[l Implementation

71 Hw Handnff bt

Synthesis Options
() Glopal
(®) Out of context per IP
fﬁ:} Out of context per Block Design
Run Settings
O On local host: Number of jobs: 8 v
() Generate scripts only

(") Do not launch
e

s EAINIEE, MRS, SH0KEIR . £tz FEERNB\BRIEPRbIIH, A
BERIMENH, A#i%ki¥Create HDL Wrapper:

Sources x Design Signals ? - 0O
Q| 2| = | o
v Design Sources (1)
> o[ design, " ]
- . Source Node Properties... Ctri+E
> Constraints (1
= i Alt+0
> Simulation So .l i
Open With »

> Utility Sources

Create HDL Wrapper...

View Instantiation Template
Generate Output Products...

Reset Output Products...

17
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QETNZ I IEHE, HAVENE LY B S EBHBENERH, REREK:

Create HDL Wrapper X

You can either add or copy the HDL wrapper file to the project. Use copy option
if you would like to modify this file. &

Options
-2.'__':_3' Copy generated wrapper to allow user edits

O Let Vivado manage wrapper and auto-update

r/P .\\
2
II.\h:-./.II Cance'

FHANIXTZYNOR IR BEPSER R B F T o

L. 487ES|BIAE RRBITIC

HESIMFGERUSE (05mEER ledfKKT) XERBER, HESIHET:

Tcl Console Messages Log Reports Design Runs Package Pins /O Ports x ?2 OO
Q| = | = ||= |+ | H o
Name Direction Neg Diff Pair  Package Pin Fixed Bank I/O Std
w [ All ports (5) p
~ 5 gpio_rtl_0_54576 (2) IN v 88 LVCMOS33*
v B gpio_rtl_0_tri_i (2) IN v 88 LVCMOS33"
@ gpio_rtl_0_tri_i[1]  IN J11 v v 88 LVCMOS33"
@ gpio_rtl_0_tri_i[0] IN H11 v v 88 LVCMOS33"
Scalar ports (0)
v 5 gpio_rtl_1_54576 (3) ouT v 88 LVCMOS33*
v @ gpio_rti_1_tri_o (3) ouT v 88 LVCMOS33*
@ gpio_ri_1_tri_o[2] OUT D11 v v 88 LVCMOS33*
@ gpio_rti_1_tri_o[1]  OUT A10 v v 88 LVCMOS33*
@ gpio_rti_1_tri_o[0] OUT A9 v v 88 LVCMOS33*
Scalar ports (0)
Scalar ports (0) v
< >

PEFERTE, BIEERBITH, EE, MRFEMAFIFPGAERTAIAXI GPIOKRLR, W%
EARBIT. MRV ERARNIRSY, TTEAEM, A TEREM, BIFFLEEMBITH.

18
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+. SHBEHH

EMNE—BHERTZINOLIESE (PS) L E, BEERNESE M,

B34S

vitisB AT & . FAVIVADOLE EAikiFEfile TH, $HEexport, HilikiFexport

hardware S HiE 4 :

- Edit Flow Tools Reports

Project »

I Add Sources...
Close Elaborated Design
Checkpoint »

Constraints >

P >
Text Editor 4
Import »
Print...

| Exit
|

v SIMULATION

Run Simulation

v RTL ANALYSIS

P Run Linter
~ Open Elaborated Design
Report Methodology

Report DRC

m rf67dr_ps_base - [C:/Users/lenovo/Desktop/rf67dr_ps_base/rf67dr_ps_base.xpr] - Vivado 2024.2.2

Window  Layout View Help - Quick Access

P> omoa # =

\ABORATED DESIGN - xczu67dr-ffive1156-2-i

ources x Netlist |Device Constraints o= B
Riz|s|+ ]

13

Design Sources (1)

> @ = design_1_wrapper (design_1_wrapper.v) (1)
Constraints (1)

Simulation Sources (1)

Utility Sources (1)

Export Hardware. .. L s e

Export Constraints. praries  Compile Order

Package

Export IBIS Medel...

lock R 2 _O@
Export 110 Ports. pesbeoons 7 o'
Export Bitstream File... &

Export Simulation...

Select an object to see properties

s E— A mEnext:

m Export Hardware Platform

AMDC1

' Vivado
ML Edition

This wizard will guide you through the export of a hardware platform for use in the Vitis or PetaLinux
software tools.

To export a hardware platform, you will need to provide a name and location for the exported file and

Export Hardware Platform

specify the platform properties.

= O X

write_bitstream Complete  «

I/O Planning v

19
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FTTAIE include bitstream, SdNext:

Export Hardware Platform X

| Qutput

Set the platform properties to inform downstream tools of the intended use of the target platform's hardware design.

(") Pre-synthesis
~  This platform includes a hardware specification for downstream software tools.

@ Include bitstream
This platform includes the complete hardware implementation and bitstream, in addition to the hardware specification for software
tools.

| Back Next Finish |

BEX—TIERINSEEGEXHENZFZNER, RAMERINNIEEFEBE. &I
BVARRATLLT, SRfE R dhnext:

Export Hardware Platform X

! Files

Enter the name of your hardware platform file, and the directory where the XSA file will be stored.

XSA file name: |design_1_wrapper

| Export to: C:/Users/lenovo/Desktop/rfe7dr_ps_base E‘

The XSA will be written to: C:\Users\lenovo\Desktop\rfé7dr_ps_baseldesign_1_wrapper.xsa

Next | Finish ‘ ‘ Cancel ‘ |

20
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mE—RE(ISEFinishElSH. SHFEERL—KRE:

Export Hardware Platform X
| -
AM D n Exporting Hardware Platform
| Vlva d (m) © A new fixed hardware platform named 'design_1_wrapper' will be written as
ML Edition 'C:\Users\lencvo\Desktop\rfé7dr_ps_base\design_1_wrapper.xsa'.

© The platform will include a post-implementation model, including a bitstream description, describing the
hardware for downstream software tools.

To export the platform, click Finish.

Cancel

SEHEMR, BRIMNSEIETEKE—. xsa BB XHRERNFAFEMN:

G O > rfe7dr ps_base >

N HeF - = BE - o
i ) f B EST ol

‘ rf67dr_ps_base.cache 2026/4/6 28— 18:45 prei=c
f67dr_ps base.gen 2026/4/6 28— 18:45 AR
rf67dr_ps_base hw 2026/4/6 28E— 18:45 Nk
rf67dr_ps base.ip user files 2026/4/6 EHi— 18:48 press
rf67dr ps base.runs 2026/4/6 55— 18:51 Ak
rf67dr_ps base.sim 2026/4/6 EHi— 18:45 S fes
rf67dr_ps basesrcs 2026/4/6 EH— 18:45 Mg

| [] design_1 wrapper.xsa | 2026/4/6 EE—19:03  XSA & 748 KB

rf67dr_ps_base.xpr 2026/4/6 Z2H— 18:54 Vivado Project File 13 KB

B BRI LUEX MxsaXX HFENH KRR, TN T—THEMAERvitis.

21
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b

+—. VITISSEABHXHFEFLEFIIE

E—BENFE— I xsaBHXH. X—HHRNFERAXDICHFHE—vitisIIE, &
ERBIXNE. BNBEIVITISEE, FHEBIXilinx vitisNEGBEIEEMNFIRKEEZIKE
vitisERRTHE:

BEE#EHTERRZEERTD, RINEESALXEEERBFTHE—DCEIM M
01vitis_helloword, A1 E—TFHMIxsa XX HEFIEIFIEHIX N CHRT:

C Q>

01vitis_helloword

i N HeE - = 55 -
&R B M aE m A/
0 design 1 wrapper.xsa 2026/4/6 28— 19:03 XSA it 748 KB

VitisERIEREMAT:

File Edit Selection View Go Terminal Vitis Help

+ TN Welcome *

You have not yet opened a

workspace. Welcome to the Vitis Unified IDE

Set Workspace

Get Started HLS Development Embedded Development

You can clone a repository locally.

E> Set Workspace
Create Component...
8 Examples Tutorials

User Guide

Recent Warkspaces

rfe7dr_vitis

User Managed Flow

Open Analysis View

User Guide

22

Create Platform Component
Create Embedded Application...
Create System Project
Tutorials

User Guide

Toggle Bottom Panel
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H AT & 1%k EWorkspace, A H M d5Set Workspace, I EIMIA EH| T xsaX B HY
O1vitis_hel loword3 £, RETHEEXHREXEREE:

You have not yet opened a
workspace. Welcome to the Vitis Unified IDE

Set Workspace

Get Started HLS Development Embedded Development

You can clone a repository locally.
Create Component... Create Platform Component

Open Folder

« v o4 itis_helloword

@ - FEIHE

) R

L T
3 o
Res
G5
> o
AD7020CH2
-t}

ZU47DR REVE

& WPSEiE

L
ez ()
-0 (D)

i Olvitis_helloword

EEBURTR, RNAABTIEERRA, Fi1mdEUpdateEFENT

Update Workspace

Vitis IDE cannot recognize the workspace version. Click update to initialize metadata file for
workspace.

Update

B FA TAE M REBIITEM -

File Edit Selection View

Create HLS Component
Welcome to the Vitis Unified IDE

Create Static Library

Compenent
et Seariedt HLS Development Embedded Development
Create Platiorm Component
Create Component. Create Platform Component
Open Example View
Tutorials Create Embedded Application...
Browse examples
User Guide ate Syste jec
Create example User Guid Create System Project

components Tutorials

Open Analysis View Recent Workspaces User Guide
Open s ri67dr vitis

User Managed Flow

Open Analysi

User Guide

23
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+=. ¥EPlatform Component

HIMARILREFL, BNEZE—EGHILEFE (Platform component) . HE-FIF
a8, BMENATLRR. BMNEMEFHNIIZFEPKE|Create Platform Component, 3#HHT
ERME, ¥—71, cpmponet nameFlcomponent location (BHTEEBMMBR) XMNIEE
BN, THEXR, BRINAHFTvitiskworkspaceliE, FiTEIEm TNext:

Create Platform Component

ocation > Flow >

Name and Location

Choose a name for your component and specify a directory where the component data files will be stored.

Component name | platform |

Component location |C:\Users\lenovo\Desktap\mvitis_helloword v | Browse

Component will be created at C:\Users\lenovo\Desktop\01vitis_helloword\platform

Note: Avoid using excessively deep paths, as you may encounter issues on Windows systems due to the character limit.

( Cancel )

F -1, BKiAiEHardware Design (FEHIZIT), T IEEXSAHFK (1S 5EMBrose s :

Create Platform Component

Name and Location > Flow >

Select Platform Creation Flow

Create a platform component by selecting the hardware design and add software domains.

@ Hardware Design O Existing Platform

Hardware Design (XSA)

! Select hardware design
For Implementation | g

> Advanced Options

| Cancel )
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BT AT EHIBIxsa XX R HITH

-
Select Hardware Design (XSA) X

~

™ > 5@ > Olvitis_helloword > v O £ Olvitis_helloword hiER L
EE - SRR =- a3 @

/m‘ EH %A s Sk

i BEH— 1919 st
- ide 2026/4/6 BE—1919 K

‘ [] design_1_wrapper.xsa 2026/4/6 28— 19:03 XSA 34 748 KB

o sE
LT
= R4
Wk
6 =%
R

AD7020CH2
b

ZU47DR _REVE!

> @ WPS=R
v e
> = Q)

prez==1()H ‘designjiwrapper.xsa v ‘ XSA (*xsa) ~

FTFHO) BiA

iEFExsaz e mdNext:

Create Platform Component

Name and Location > Flow > OS and Processor >

Select Platform Creation Flow

Create a platform component by selecting the hardware design and add software domains.

@ Hardware Design O Existing Platform

Hardware Design (XSA)

: C:\Users\lenovo\Desktop\O1vitis_helloword\design_1_wrapper.xsa v Browse
For Implementation

> Advanced Options

HENFEEFENBRERGALEREENE, KAE—RFIHER. KA,
Operation systemAystandalone RR#RH (FERRIERL) , Processor LEEHFRE A
psu_cortexab3_0R/NIZFIBITIEASSML IR E—Mx £ FAIEEZYNQ MPSOCH cortex aklh
PSRRI AL IEER . BE—1THIArchitectureZ8ts, BAIA64-Bit. SfiNext:
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Create Platform Component

Name and Location > Flow > r or > summary
Select Operating System and Processor

Specify the details for the initial domain to be added to the platform component. The platform can be modified later to add new domains or change settings by

opening the platform editor.

Operating system: | standalone

Processor: | psu_cortexa53_0

Architecture: | 64-bit

> Generate Boot artifacts

(_ Cancel )

Create Platform Component

Name and Location > Flow > OSand Processor > S

Summary

The following new Platform component will be created.

Name platform

Workspace C:\Users\lenovo\Desktop\01vitis_helloword
Component directory C:\Users\lenovo\Desktop\01vitis_helloword\platform
Operating system standalone

Processor psu_cortexa53 0

Boot artifacts Generates FSBL for processor psu_cortexa53_0

© Note: A domain with selected operating system and processor will be added to the platform. The platform can be modified later to add new domains or change settings.

( cancel ) ( ) Finish

E L FAHIp latform componentT &8I/ 5T
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+=. &A\hel lowor | diE1R

BELE—T, BRNATUBIIESEELE Tolatform, FHERNAZMKBIBHKE=S,
BINE— B EIFRRT LS Napp | icationfE4R :

L1 fle Edit Selection View Go Terminal

O

v O1VITIS_HELLOWORD - VITIS COMPONENTS 7 © A&

' » @ platform

Platform - platform
Name platform

Sk G Hardware Design

standalone_psu_cortexas3 | (%SA) design_1_wrapper.xsa SwitchXSA  Hardwe
For Implementation

R

v Generate boot components [/]
Pre-Build-Components
FSBL

PMU Firmware

i ZEIHe | lowor | diEtR, =EHEAM “+” SHN:
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L\ File Edit Selection View Go Terminal Vitis Help

P oA I\ welcome *| {} vitiscompjson *
« Embedded Software Examples ey e M coempsan

ASU Firmware A

Platform - platform

DDR self refresh ~ platform

Dhrystone ~ psu_cortexaS3_0 Name platform

Empty Application > zyngmp_fsbl
Lol Hardware Design

> standalone_psu_cortexas3_0 (XsA) design_1_wrapper.xsa SwitchX5A Hardware Specification

FreeRTOS IwiP Echo Server For Implementation

O Or On On D0

FreeRTOS Hello World

on

FreeRTOS IwiP TCP Perf Client
FreeRTOS IwiP TCP Perf Server

FreeRTOS IwlP UDP Perf Client

a1}

on

Description

on

FreeRTOS IwlP UDP Perf Server

on

Hello World ~ Generate boot components D

on

Image Recovel
B o Pre-Build-Components

Image Selector

Libmetal AMP Demo FSBL

Linux Empty Application

Linux Hello World PMU Firmware

O OO0 O

iwiP Echo Server

o Ow

iwiP TCP Perf Client

o

WP TCP Perf Server
IwiP UDP Perf Client
iwiP UDP Perf Server

o o

o

mba_fs_boot

[}

Memory Tests

o

OpenAMP echo-test

OpenAMP matrix multiplication Demo

ov

m

OpenAMP RPC Demo

[}

Peripheral Tests

on

RSA Authentication App
SpartanUP PLM

o

Srec_bootloader

on

Srec_spi_bootloader
Versal PLM

versal PSM Firmware

(=

2Zynq DRAM tests

EEMH A EApplication Component M AIEFAME, BIAK, THIEATEN, EES
FiNext#HITT—IT:
Create Application Component - Hello World

> Hardware >

Name and Location

Choose a name for your component and specify a directory where the component data files will be stored.

Component name | hello_world |

Component location |C:\Users\lenavu\Desktop\OEvitis_hellowcrd % | Browse

Component will be created at C:\Users\lenovo\Desktop\01vitis_helloword\hello_world

Note: Avoid using excessively deep paths, as you may encounter issues on Windows systems due to the character limit.

Cancel

BTNEKIEFE—platform, FAITEETHHIBIAXANEIT], mfNext:
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Create Application Component - Hello World

Name and Location > Hard > Domain >

Select Platform
Platforms from your repositories that support the selected example. To create a new platform, use "File -> New Component -> Platform"

AN o Jo

BOARD PATH
v

...vo\Desktop\01vitis_helloword\platform\export\platform
C:\Users\lenovo\Desktop\01vitis_helloword\platform\ex|

(1

@ platform Embedded xilinx.com  _..itis_helloword\platform\export\platform\platform.xpfm

X—T1i%&#Domain, BRIARY, REFRAI(IEZHIplatform component BIRHE S & HY
RIBBFRIERGECE, EARH, cortexad3_0ALIERE k. HifiNext:

Create Application Component - Hello World

Name and Location > Hardware > Domain > Summary

Select Domain

Choose a domain from the available domains in the selected platform.

Name Details

standalone_psu_cortexa53_0
Name standalone_psu_cortexa53 0

+ create new...

Display Name standalone_psu_cortexa53 0

0s standalone

Processor psu_cortexa53 0

[ Cancel )

RE—TER, WAEER, BEaiEiFinish5Emhel lowor | dfEiR TIZE
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Create Application Component - Hello World

Name and Location > Hardware > Domain > Summary

Summary

The following new application component will be created:

Name hello_world

Workspace C:\Users\lenovo\Desktop\01vitis_helloword
Component directory C:\Users\lenovo\Desktop\01vitis_helloword\hello_world
Platform platform

Domain standalone_psu_cortexa53_0 (OS:standalone, Processor:psu_cortexa53_0)

Finish

X B, FFEA T hellowor IdEHLFIFZCIE. TIEEFRE, ZiBiiTHhel lowor IdE R
Bhel lowor Id. cENAT B ZRMARL

File Edit Selection view Go Terminal Vitis Help

x x

U Welcome ™ {} vitis-comp.json 1} vitis-compjson he o helloworld.c

“+ OIVITIS HELLOWORD - VITIS COMPONENTS [=oand isic A el

~ ® hello_world (Application]
> Settings

> Includes

v Sources

& Iscriptid
platform.c
platform.h

> Output
> ® platform [Platform]

v FLow -
main()

Component | # hello_world init_platform

7 Build )
print e 0 World\n\r 3
print: Ly rar
cleanup_platform
o

i

E® @1A1 dangd:idle n1,Col1 LF UTF-8 Spacesd C 22 B

T—TFA14Fhel lowor I dIBITHER




l\ JRARAE M ZE R A IR 2 ]

Chengdu HenryTech Technology co., Ltd

+0. SITERAE

FAE—T5ERkvitisBhel loword TF2HTIE, TR T RBHRIF, EERINTHERLE
WIER . ETHBRFERZET, FRMELEE—TBOTFH*X. HMNEFLRLEFNZEIEF
BOOTEZBIEE H0, ERE0000, XRFF KT _FBOOTLENRJITAGE TN ET, IKFBERAEON KE—MIENH] :

FA114H L FF & #RAIDEBUGHITYPE-C USBHE O ZIEEfX. FKfilhe ! loword#T ENFLiE 2 DEBUG [ Y &
CITHRESTEN . EEFRFAIAIDC-INFEJRIR O EF, X TPOWERIZSH, WigAL2-3WATFRIRBINFTH
&, BAEwindows iR ZEERT, ERERMNFORES:

31
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& EEEEs - O X
M) EBfER) TSV EEH)
= T E HE =B

v & yang
> =y IDE ATASATAPI 1ZHIZF
> ly BE2igE
s O] ArEss
b o BAERIRENER
y S TRHEIEHIE
s = FTENRLF
3 Eﬂ'ﬂ”ﬂ

§ USB Serial Port (GOM&)

y I HEH

> [0 M EE

> @ EF

v AEFERANEE

s 0 BEEE

> B SRprEA

EE. mmEsiEss
) BRMEtEiEE

> g BASITRSIENSE

PN

i SMMAREL

FANEZ TR BT 4miFhe | lo_ worldI?Taso FANEP AL EMABThel lo worldI?Tz
AE T HFLOWAIBui | dFFIRLRTE

ohellowerld.c *

~ 01VITIS HELLOWORD - VITIS COMPONENTS

world [Application]

& Iscriptid

platform.c
platform.h

> Output

> % platform [Platform]

t main()

init_platform

~ FLOW ¥ A

Component | @ hello_world a3

¥ Build

&

E® ®1A1 dangd:idle n25Col11 LF UTF8 Spacesd € (22 B

HWIFTERE T Houtput BRTENMER, A TARNSIERRIERI:

32
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File Edit Selection View Go Terminal Vitis Help

X %

1 Weicome & Helloworld * | {} vitiscompjson platforr {} vitis-comp.json hello_wo helloworid.c *

“+ O1VITIS HELLOWORD - VITIS COMPONENTS HeluNOnG s & 6 Pedipadkie 3

~ ® hello_world [Application]
> Settings
> Includes
~ Sources
~ [ src
helloworld.c
& Iscriptid
platform.c
platform.h
> Output

> @ platform [Platform]

~ FLOW int main()

Component | ® hello_world ~ | & Snit phat e

7 Build & e
> Run OUTPUT X PROBLEMS X platform ~ |0 B8 A~ X

% Debug Viths Messoges. plintform %
£] Create Boot Image ITom U:/USers/Lenovo/Uesktop/¥1vitls_nelloword/plLatIorm/zyngmp_rsol/psu_init.c:1/
C: /Users/lenovo/Desktop/@1lvitis_helloword/platform/zynqmp_£sbl/xfsbl_hw.h:262: note: this is the locatic
262 | #define CRL_APB_RST_LPD_TOP  ( ( CRL_APB_BASEADDR ) + @X8@@@@23CU )
|
[24/24] cmd.exe /C "cd . && C:\Xilinx\Vitis\2024.2\gnu\aarch64\nt\aarché4-none\bin\aareht4-none-elf-gce
lto-wrapper.exe: warning: using serial compilation of 2 LTRANS jobs
lto-wrapper.exe: note: see the '-flto' option documentation for more information
text  data bss dec hex filename
89928 3784 87904 181608 2c568 fsbl.elf

Generating Export directory
Platform Build Finished su 4 @ Build for hello_world::build finished successfully.

{?‘} @ Generate platform platform finished successfully.

E® @0A0 dangd idle Ln20,Col19 LF UTF-8 Spacess4 C (23 B8

B BN EIRIZITOEBUG. FANZITHEIRNET, T A—TECHABNEOMFL

B, XBR (BOBF. exe) A, TEMT (02ZKHFMMEXinuxB) .

Vitisth, ZTRAHRIFLONY thDebugi Mg B @t () ai#{TDEBUGIEE . DEBUGIE
W, Board initlization¥]IRLIZIFEFSBLA R, THEBRELMAE. XEHHHA, MR
xsaSFHAEAEBit, EEAEE, s§iHEIELi%Program Device, B{EPL Power

L1 Ele Edit Selection View Go Terminal Vitis Help

O world.c *| g, exite ¥ {} launchjson * [ Disassembly * [ Welcome ™ {} vitiscompjson plar } vitis-comp.json

lio_worid > _ide > { r
“ OVITIS_HELLOWORD - VITIS COMPONENTS fesozkond e i loe Fiaunchisen

o & o+ &
> ® hello_warld [Application] 5 > B

v ® platform [Platform] hello_world_app_hw_1
Launch Config Name* [ hello world_app_fw_1

> Semtings

> Sources
Target Connection | Local [default]

> OQutput

Target Setup Mode | Baremetal Debug

Ritstream File [ sworkspaceFolderphello world\ ige\titstream\design 1 wrapper bit| Browse

Board Initialization @® rseL (O TaL

FSBL File [

FSBL Exit Function [ xFsbl_Exic

Init With FSBL
Reset Entire System
Reset APU

Reset RPU

~ FLOW Enable RPU Split Mode

Component ® hello_world Program Device

7* Build @ o +
P Run OUTPUT X |  TASK:XSDBCONSOLE  DEBUGCONSOLE X  PROBLEMS 4 X OB =5 ~ x
£ Debug &

Vitis Messages latform
4] Create Boot Image L

i

EW ®@3A1 dangd:idle In31,Col5 LF UTF-8 Spacesd C O B
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HAVTFHHEOBLF,

B ARG

File Edit Selection

View Go

Terminal Vitis Help

 O1VITIS_HELLOWORD - VITIS COMPONENTS

> @ hello_world [Application]

v @ platform [Platform]
> Settings
> Sources

> Output

~ FLOW

Component

m hello_world

7+ Build @
b Run
£ Debug

%] Create Boot Image

3A1 dangd: idle

File Edit Selection

~ DEBUG

> PSTAP

v PSU

v RPU
Cortex-R5 #0
Cortex-R5 #1

s CALL STACK

0x0000000000000c30 mail

w1

view Go Terminal Vitis Help

~

&

PAUSED ON SUSPENDED
PAUSED ON SUSPENDED

0: helloworld.c, line 26 helloworld.c

0x0000000000000ed4 jmptomain(): xil-crt0.S, line 170 xil-crto.s [EEE

~ VARIABLES

> Locals

~ BREAKPOINTS
¥ main

¥ _exit

¥ helloworld.c hello_w:

&

E® ®0A0 dangdidle 31

x
world.c

SRIG BFLOWR EIDebug BENIFIR, WU THIRRRIEEEN

2 F x

oeite X {} launchjsan E Disassembly

hello_world > _ide >

B o & o

{.} launchijson
b

hello_world_app_hw_1

Launch Config Name*

Target Connection

Target Setup Mode

Bitstream File

Board Initialization

FSBL File

FSBL Exit Function

Init With FSBL

Reset Entire System

Reset APU

Reset RPU

Enable RPU Split Mode

Program Device
QuTPUT %

TASK: XSDE CONSOLE DEBUG CONSOLE X

Vitis Messages platform

text data bss dec

75328 20532 19812 115672

Generating Export directory

Initializing the hardware: Programming the device, may take few seconds

x x| m

helloworid.c _exitc ¥ {} launchjson =]

hello world > src > ¢ helloworldc > & main

main()
init_platform

print.

print Succe
cleanup_platform
return 8;

OUTPUT X TASK: XSDB CONSOLE DEBUG CONSOLE %

Disassembly

R1L,

x

Z1 Weicome {} vitis-compjson p {} vitis-comp.json

[ hello_ worid_app_hw 1

| Local [default]

| Baremetal Debug

[ stworkspaceFolderpnello_worid\ ide\bitstream\design_1_wrapper.bit| Browse

@ FsBL

[ stworkspaceFolder\platformexporniplatorm\swiboanfsblelf

‘ XFsbl_Exit

5
4
5
&
4

i

oom_— ~]O0m® 6 -

PROBLEMS 4

hex filename

1c3d8 pmufw.elf

In31,Col5 LF UTF-8 Spaces4 C 21 B

*| 1 Welcome * {} vitiscomp.json ¥ 1} vitiscompjson (I B

PROBLEMS

In26.Col1 LF UTF-B Spacesd C O B
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RE—REBIT, KBELIESL. R, SOBFRRITENZ Rhel loworId, TED
hello Wor IdZ A, FGFSBLFIPMURIIEIRIES :

& ZYICOMTest - [COMS] — [m] X
Bl x#m IE =\v) s0W 2#H) -8 x
0D ?

RO BHE T 7ol [ BUST

FHE [115200 Zynq MP First Stage Boot Loader
#Rfu |o =] Release 2024.2 Apr 9 2026 - 13:01:12

1k |1 FMU-F¥ is not running eertsin applications may not be supported.
T :I Hello World
R £

ne |s #iAE0 |

Moden{Z S

Successfully ran Hello World application

oco(t) [
[ oTR{4) psr(s) [

e
crste) [ Lﬁ_l.ﬁ/l.l

O rrs(n)
RING(9) [ BER
- sbodefz
wEg [ o
Fritar | 447
_FEHY | T rolsl T R Foo meok [ OREGRE SREE
i ] - . COM6 Opened 115200,N,8,1

+H. BEFE{TRE

EIkEE, FLOWTSRun, MigE ) Spebug—H, REBHRUNEIT. SHHITE
B, SOBFITENER. 38, BTFHENEERE, RuniTEEL kM. BN EEDebug#iTIEIT

File Edit Selection View Go Terminal Vitis Help
unchjson * & Disassembly * I\ Welcome * {} vitiscompjson platiorm * | { } vitis-comp.json he
* Q1VITIS_HELLOWORD - VITIS COMPONENTS
> # hello_world [Application]
v @ platf [Platfarm] hello_world_app_hw_1
> Settings Launch Config Name*

> Sources - -
Target Connection
> Output

Target Setup Mode
Bitstream File
Board Initialization
FSBL File

FSBL Exit Function
Init With FSBL
Reset Entire System
Reset APU

Reset RPU

v FLOW Enable RPU Split Mode

Component | @ hello_world Program Device

Build &

&
4
4
4
&
4

> Run
£ Debug

4] Create Boot Image

OUTPUT X TASK: XSDE CONSOLE DEBUG CONSOLE X PROBLEMS 4 % All ~ | hello_world_app_hw_1 [hello_world] »

i3

E® ®3A1 cangdidie 31

35
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+75. BIESDEL HFLASHE EhB INI {4

FATANEE BB INS 15 S ZIFLASHE & #£ DI BIFATI2H8 L BISD+  (TFF, BEEINL
326 TR, EEFHMEREISCE. HELZ R, £EEZNOEE. HETFVivado T
{rf67dr_ps_base) ITFHFZYNQELE, HWEINTI:

2] Re-customize IP X
Zynq UltraScale+ MPSoC (3.5)
@ Documentation ¢ Presets IP Location
Page Navigator = /0 Configuration
[[] switeh To Advanced Mc ~ MIO Voltage Standard

) Bank0 [MIO 0:25] | Bank1 [MIO 26:51] | Bank2 [MIO 52:77] | Bank3 [Dedicated]
| PS Utrascale+ Block Desig

LVCMOS18 v LVCMOS33 v LVCMOS18 v LVCMOS33 v
1/0 Configuration

Clock Configuration « Q| x| %
| DDR Configuration Search: ©
| Ps-PL Configuration Peripheral /o Signal /O Type Drive Strength(mA) Polarity Speed Pull Tyg
Low Speed 7>
Memory Interfaces
‘v QSPI Dual Parallel v
QSPI Data... x4 v
> QSPIIO MIOO..12
[/ Feedb... MIO6 gt
|_J NAND
sD
v/ sDo MIO 13 .. 22 v
v sD1 MIO 46 .. 51 v
Slot Type SD 2.0 v
Data Tr... 4Bit v
——— s A
< >

OK ‘ Cancel |

MR EEEFEFEPEWCES), FERESD0, SATIESDO—H. =, EMCEEN,
RFE FLRFEH, REXHRE, FEABE—N inuxES, BRIESDOSXEIEIUK
BRUBETEER, BERXAERLERNEFABITHLZ. AFRETHITE.

KWER, HIIEIZEIVitisAIFLOW, %R T HICreate Boot Imagefl|E B BIARIGFF 1A
. iR, BMHAENRAERMNFEEILEOutput BIF File Pathi&fE, bifXHRERBEN
MHEEERIXH, AVitisBINER; Output ImageFLEFKAIFZERIBOOT. BINSENXHT .
E#E AT A s EBrowse M STIR IR ERIZ, & AEAL T Itk B 42 AT LUK BIBOOT. BINSZ 4.

36
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Create Zynq UltraScale+ Boot Image

Use Authentication

PPK File

PSK File

SPK File

Y mifa, BOOT. BINEIZERENRTFF CEEAMBINILAFATI2, Hitt A 1T) REIEE
BOOTFF < 9SDCARDIET,, IHAMNFFEITFSDREE, FHlEsN, BRI EITIEF. NEREZ
FLASH, = Z|fsb |30

++t. 1BREHFLASH

Fsb I 4RIZF/FHIT (01vitis_hel loword\platform\zyngmp_fsbl\build\fsbl.elf) {iIE
T AR SFLASH? BILAERVitistB ATLAEAVivado, XEB N BINMAIEMVivadof TR E
Vitisth ATLURE, XEBRTERE, ~ETe.

FHIAZ AT, BA1SRHF ZRAIBOOTH X% & FJ00004 EBAEON—1M, HJITAGETMER,
SRIETFF &R LB T

BT Fvivado L2 (X)) , FIFBEHER, FLWREREDBCIEOZIBM, EEFL
o KEBIFPGASRF (xczu67dr_0) FRARAHEIEIEAD Configuration Memory DeviceiRfNFLASH
Vi
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Hardware T e g | HEL Y
Q| =% o
Name Status
E localhost (1) Connected
v B e xilinx_tcf/Digilent/210357TATDO0EA Open

v |8 xczuB7dr_0 (1) S
Hardware Device Properties... Ctrl+E

iF SysMon (System
v arm_dap_1 (1) ' Program Device...
iE SysMon (System Verify Device...

C  Refresh Device

Show Bus Plot...

Add Configuration Memory Device...

Boot from Configuration Memory Device

Export to Spreadsheet...

Show Bus Plot...

BIESFFEEWNT, 1&£FEmt25qu512—-qspi—x8—dual parallel, SAFOKTERRINN:

Add Configuration Memory Device X
o Choose a configuration memory part.
Device: & xczu7dr_0
Filter
Manufacturer | Micron v Type | gspi o
Density (Mb)} 512 hd Width | x8-dual_parallel v
Reset All Filters
|select Configuration Memory Part
Search: O
Name Part Manufact...  Alias Family
+ mt25¢1512-gspi-x8-dual_parallel mt25qi512 Micron n25q512-3.3v-gspi-x8-dual_parallel mt25ql
|—5 mt25qu512-gqspi-x8-dual_parallel I | mt25qu512 Micron n25q512-1.8v-gspi-x8-dual_parallel mt25qu
< >

ARMEBREIHEERZENERS, SH0K (S#F SdCance | BUH, BHEIRKE
Flashi& %G ##Program Configuration Memory Device)

Add Configuration Memory Device Completed X

0 Do you want to program the configuration memory device now?

D Don't show this dialog again

EA=E EEEEEE, FZEEConfiguration filefZyng FSBLfdfFE%{I SEWNT, BEF
BT AR RIEHEIR RS, &ESEKFIERES

38
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Program Configuration Memory Device X
Select a configuration file and set programming options.
Memory Device: & mt25qu512-gspi-x8-dual_parallel B
Configuration ﬂle:l C:/Users/lenovo/Desktop/01vitis_helloword/BOQOT .bin I B
Bin Offset: 0

Zynq FSBL: IC;.’Users.flenovo.fDesktop.fO1Vitis_heIIowordlplaﬁorm!zynqmp_fsbl.’buildh’sbl.elf IB

Program Operations

Address Range: | Configuration File Only v

| Erase
|| Blank Check
] Program

[ verity

i
T

FaRER, TUBIHERER, REARINLR, F—LRER, REARRS
HiE, BEMIIRARERHEILO B
Program Configuration Memory Device

Performing program operation - Step 2 of 2...

B 2%

Background

R E5ERRFLASHG, & EBOOTH X AASPIIER, AREEH LEAVEFET. MRER
Zlhel lowor IdITENINSR, BINEEESROMFE, REEI, 5FE, HIRONFHIRHAHITE
BERWF, BIABRIREFEITITENGR.

+/\\ TTRERYIE)RE B R FTE

EEMN2022. 27 792024, 2k A&, BENTIEZEIR, XEBFISELRRAN:

1. FELIE, BB iFworkspace[FIRRAIRAB TIZMA, w5xFupdate;

2\ #hiE5celatformEHFFRIETR, TETIROES Ahel lowor IdTIE;

3\ BiXDebugiZ B, XNMEBHRANEEM, Board initlizationFZW R eEEM
FSBL! ! ! ! I | ERXZNBREUARE, TAEEER. Kl, XEERE, ZILTCLE
AL THITHRIL.
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—\ XHESEIMIREN R

ARSI A IRIZYNQAIPS (Program System) b, {EFAFAIAIARMAZ, BITHA1HY
RTOSIBMERLGE, REIEHIEIT. FKATZYNQ ZUA7DREIPS—H G A PMARMZ LIRSS, H g4
EHN1Mcortex-A53, BINENZHK (18 cortex—R5F, PANEITRHERID . ANSCHYE T
vitis BB FaE SN T AR,

WNMAT 16 R AN B LAY EC EZYNQRIPSIESE (11PSALIERRACE Khe | loword$TED) .

—. VIVADORY T2

TREMELBNEEEZEAENMARMEES (11PSLIREEELE Khel lowordiTEN) ELE
BT (rf67dr_ps_base) , THIEMER. ARBHEIAFEMRIPSHI/MILE, ATUAEREAXA
EHRRAEEUERE. RERINVUREHIEZFTEELNRERZNSHBEINEE. RINF
(rf67dr_ps_base) EFSHHIxsaXXHEHI—HEH.

=\ VITISSANBEHXHHETE

EF—FEHEMNSE—DxsalE 3. X—THRIAMEAXDIEHE—NvitisTE, F
BREIXANH. BAOBEVITISERM, EERETERREREEO, RNESELHEER
RERTHE DX RMEO6vitis_freertos, FFHA E—TFHAIxsa X - EHI B
XANZHET:

x [

@] J > o06vitis_freertos

@ N = &' -

= A~

‘ R EXHEA = KA

[ design_1 wrapper.xsa 2026/4/6 EEE— 19:03 XSA it 748 KB

BE#HNBeNE TIZE B workspace IEE X N H X, E+#H), 2157 Hupdate

workspace BT update:

Update Workspace

Vitis IDE cannot recognize the workspace version. Click update to initialize metadata file for
workspace.

( close ) (€ Update )
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FAE S $HCreate Platfo

Eile Edit Selection View Go Terminal Vitis Help

+ ¥ 0 A = I\ Welcome ™

Create HLS Component
Welcome to the Vitis Unified IDE

Create Application
Component

Create Static Library

Ci it
omponent Get Started HLS Development Embedded Development

Create Platform
Component B3 Set Workspace

Create Component...
Open Example View & Examples Tutorials Create Embedded Application...
Browse examples User Guide Create System Project

Create example
components

Tutorials

Recent Workspaces User Guide

SRR O1vitis_helloword
Open existing reports lodifie ours ag
User User Managed Flow

rf67dr vitis Open Analysis View

User Guide

Show welcome page on start up

&
$£—I1, RENEXT:
Create Platform Component

ame and Location > Flow >

Name and Location

Choose a name for your component and specify a directory where the component data files will be stored.

Component name | platform |

Component location |C:\Users\lenovu\Desktop\OGvitisjreertos v | Browse

Component will be created at C:\Users\lenovo\Desktop\O6vitis_freertes\platform

Note: Avoid using excessively deep paths, as you may encounter issues on Windows systems due to the character limit.

T, Shellowor |ld—#f, Fc=il% (Browse) EiF X RBijworkspacefxsa3{, 3E
E S ENext:
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Create Platform Component

Name and Location > F > 0S and Processor >

Select Platform Creation Flow

Create a platform component by selecting the hardware design and add software domains.

@ Hardware Design O Existing Platform

Hardware Design (XSA)

: | C:\Users\lenovo\Desktop\O6vitis_freertos\design_1_wrapper.xsa v Browse
For Implementation

> Advanced Options

| Cancel )

0S and Processor RGN IEEE R EARAT, FRIIEEEWNT, FE—1TO0peration System
W E Afreertos, HFEEIA:
Create Platform Component
Name and Location > Flow > OSand Processor > Summary
Select Operating System and Processor

Specify the details for the initial domain to be added to the platform component. The platform can be modified later to add new domains or change settings by:

opening the platform editor.

Operating system: | freertos

Processor: | psu_cortexa53 0

Architecture: | 64-bit

> Generate Boot artifacts

f Cancel )

BR—TABEEEESEFinish5emk:
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Create Platform Component

Name and Location > Flow > OSand Processor > Summary

Summary

The following new Platform component will be created.

Name platform

Workspace C:\Users\lenovo\Desktop\06vitis_freertos
Component directory C:\Users\lenovo\Desktop\O6vitis_freertos\platform
Operating system freertos

Processor psu_cortexa53 0

Boot artifacts Generates FSBL for processor psu_cortexa53_0

@ Note: Adomain with selected operating system and processor will be added to the platform. The platform can be modified later to add new domains or change settings.

Finish

FEHtlEER, TIENT:

File Edit Selection View Go Terminal Vitis Help

x x

£\ Welcome {} vitiscomp.json

latform > {} vitis-compjson
\/ 0GVITIS FREERTOS - viTis compongny.  Platform 2 L} vitis-compjson

> @ platform [Platform] A ¥ +
Platform - platform
v platform

v psu_cortexa53_0 Name platform

> zyngmp_fshl
Sl Hardware Design
> freertos_psu_cortexa53_0 (A design_1 wrapper.xsa SwitchXSA Hardware Specification
For Implementation

Description

v Generate boot components
Pre-Build-Components

FSBL
PMU Firmware

~ FLOW

Component | @ platf..~ | &

7+ Build

REIEMERERE=IIREEE, KEfreertostRiR, EFE, REEM “+" FA:
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Eile Edit Selection View Go Terminal Vitis Help

x

P O A ~ Il Welome *| L} vitis-compjson *

 Embedded Software Examples platiiray i comp e

5 ASU Firmware R ¥

DDR self refresh Ao Platform - platform

Dhrystone v psu_cortexa53_0 Name platform
Empty Application > zynqmp_fsbl

Hardware Design
FreeRTOS Hello World dware Desigr

> freertos_psu_cortexas3 0 (XSA) design_1_wrapper.xsa Switch XSA Hardware Specification
FreeRTOS wiP Echo Server For Implementation

FreeRTOS IwlP TCP Perf Client

FreeRTOS IwIP TCP Perf Server Description

FreeRTOS IwlP UDP Perf Client

FreeRTOS IwiP UDP Perf Server
Hello World ~ Generate boot components [/]
MUAEs ey Pre-Build-Components
Image Selector

Libmetal AMP Demo FSBL

Linux Empty Application
Linux Hello World ENRLERmiare
IwlP Echo Server

IwiP TCP Perf Client

IwiP TCP Perf Server

IwiP UDP Perf Client

IwiP UDP Perf Server

mba_fs_boot

Memory Tests

OpenAMP echo-test

OpenAMP matrix multiplication D...

OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

SpartanUP PLM

Srec_bootloader

Srec_spi_bootloader

Versal PLM

versal PSM Firmware

s FiiEappl icationBE, FE—TIBLIA, mifinext:

Create Application Component - FreeRTOS Hello World

nd Location > Hardware >

Name and Location

Choose a name for your component and specify a directory where the component data files will be stored.

Component name | freertos_hello_world |

Component location |C:\Users\lenovo\Desktop\OSvitisjreertos v | Browse

Component will be created at C:\Users\lenovo\Desktop\06vitis_freertos\freertos_hello_world

Note: Avoid using excessively deep paths, as you may encounter issues on Windows systems due to the character limit.

( Cancel

F, EFEEIARIplatformmiNext
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Create Application Component - FreeRTOS Hello World

Name and Location > H re > Domain >

Select Platform

Platforms from your repositories that support the selected example. To create a new platform, use "File -> New Component -> Platform"

A Y + jo
BOARD PATH

~ ...ovo\Desktop\06vitis_freertos\platform\export\platform

C:\Users\lenovo\Desktop\06vitis_freertos\platform\expa
(1)

@ platform Embedded xilinx.com  ..vitis_freertos\platform\export\platform\platform.xpfm

_ Cancel )

B =Tidomainik ¥, BRIA, SdNext:

Create Application Component - FreeRTOS Hello World

Name and Location » Hardware > Domain > Summary

Select Domain

Choose a domain from the available domains in the selected platform.

Name Details

free rtos_psu_cortexa53 0
Name freertos psu _cortexas3 0

+ create new...
Display Name freertos_psu_cortexa53_0
os freertos

Processor psu_cortexa53 0
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= . .
RE—T, MR, =EFinish:
Create Application Component - FreeRTOS Hello World

Name and Location > Hardware > Domain > Summary

Summary

The following new application component will be created:

Name freertos_hello_world

Workspace C:\Users\lenovo\Desktop\Oévitis_freertos

Component directory C:\Users\lenovo\Desktop\0évitis_freertos\freertos_hello_world
Platform platform

Domain freertos psu_cortexas3 0 (OS:freertos, Processor:psu_cortexa53 0)

-: Cancel ) { ' Finish

TREFHFIEETMR, TIEANT:

File Edit Selection View Go Terminal Vitis Help

21 Welcome ™ {} vitis-comp.json p X {} vitiscompjson free warld ® | ¢ ¢ freertos hello world.c ™

freertos_helloworld > src > ¢ fréértos_hellodworld.c'»

1

v O6VITIS_FREERTOS - VITIS COMPONENTS
os_hello_w [Application]
> Settings
> Includes
v Sources

v -

& Iscriptdd

» Output
EH ;¢ platform [Platform]

+ FLow 18008UL
5 18@8UL
Component | ® freertos hell., v | &% define g

% Build

prvIxTask( id *pvParameters );
prvRxTask(
vTimerCallb: £ me andle_t pxTimer );

t xTxTask;
_t xRxTask;
t xQueue =

&

E® ®16A5 dangd idle Ln1,Col1 LF UTF-8 Spaces4 C (22 B

v BTG

2% (11PSALIEZEACE K Zhel loword$TEN) , wiIFIFE, ®ELFDEBUG, X EHIREI

9
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— T DebugFIRUnIEL & :

File Edit Selection View Go Terminal Vitis Help

21 Welcome *| {.} viti Jjson platform ® {.} vitis-compJson freerios hello world ¥ C  freertas hello woride * {} launchjson

v 0BVITIS_FREERTOS - VITIS COMPONENTS

=

v s_hello i [Application)]
> Settings freertos_hello_world_app_hw_1

> Includes Launch Config Name* freertos_hello_world_app_hw_1

v Sources
Target Connection | Local [default]

Target Setup Mode | Baremetal Debug v

Bitstream File

ipt.ld
> Output

> ® platform [Platform] Board Initialization
Initialization file
Run psu_init
PL Powerup
Reset Entire System
Reset APU
Reset RPU

~ FLOW

Enable RPU Split Mode

Component
Program Device

Build &
B Run ouTRUT X TASK: XSDB CONSOLE PROBLEMS 21 X

¥ Debug platform freertos hello world-build x
<] Create Boot Image

a4d99dedebt

A5 dangd:idle 31 Ini iware design, ke 3 In9,Col1 LF UTF-8

XEHAIRA, WRxsaFHABEBItXH, FEAREE, & L DiEProgram
Device, Z{&PL Power up.
#FA1BEHRun, FTHEOBF, FTENUT:

& ZYICOMTest - [COMS] = (] X
B xum 1A m8v 80w =K S x
D ?

RO Bl A7l T SIERsw
BHE Hello from Freertos example main

gt iﬁ Rx task received string from Tx task: Hello World
o task received string from Tx task: Hello World

ks |1

wizhl %

task received string from Tx task: Hello World
task received string from Tx task: Hello World
task received string from Tx task: Hello World
task received string from Tx task: Hello World
task received string from Tx task: Hello World
task received string from Tx task: Hello World

=

%

Kl

i| |
FRRRRERE

BROL 5 ~ | #@®0 |

task received string from Tx task: Hello World
Successfully ran FreeRTOS Hello World Example
Moden{Z 2
oco(1) [
[ p1R(4) psk(e) [
Qs cms@ O
RI¥G(9) [ REK
abedefg

G
EEEE ]
Bt En 538 i T
— I 7l T O=EsT 500 ns/R [ ERTERE BEE

FhiE COM6 Opened 115200,N,8

10
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LMK04828E} it &

------ ETRF67DR-LiteFF L IREH
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SE

R = 5 - 7
= FARNMREE
= FiihexXXHFH
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—\ XHESEIMIREN R

A

ITTFHZR

https://www. ti. com. cn/tool/cn/T1CSPRO-SW

AR, TICSProBmAEM, THE—TEW, THERTIKS, T

BERRMHNZ

i
™

*H:

SisERit

SR
FRATEL (EVM) B Gul
= clocking devices

HISHIr-aa S

Sy

XTHHR

RXBAMEG, HTRENH—TREEE

= FARNGREE

tzl:tl-‘-!
FA1AILMK04828,

TICSPRO2-GUI — Programming sequence generation and EVM programming tool for

BEATNET ARG, BaiR#EANERE. F—XEH,
AT LUEEE, FHtEselect device FRIERFEMIT :

HHRERTIBITICS ProT ELRALE 3 FILMKO4828RT 4 . FaFADC DACEZE T {EfYRT 4
WAMELEME, MARMEERS, L, RATRALMKB8XFHEES, R EEFERAZIRIREGT A
{ETICSPro, FAIMEEREFE (028 E-FE% | inuxBl/TICSPro_1.7.7. 6_29-0ct-2024. exe) ,

, FRTMERM, WAILINTIE T, ik

RKRALB

FEMBEER, ERERAREA

RERiER

TICSPRO-SW — TICS Pro GUI and Live Programming Tool for Clocking Devices

REEiER

B SATRERNIAN 2

TICS Pro - LMKD48288

[] CLKout0_1_PD

« |_BCLKouto E

246.62507TiMHz

“| SDCLKoutt
246.62507IMHz D

[T CLKout2 3 PD
DCLKout2
248 62507IMHz

" sDCLKouts
U 24662507 IMHz m

[] CLKout4_5_PD
DCLKoutd
246.62507]MHz

= Q5Cout ;E
19267584 pMHz

[u]u]

[a]u]

|
P

[u]u]

[=]

(=

| File USBE Communications § Select Device IOptmﬂs Tools Defauit Configurations Help
| Write All Registers | Read Al Import User Device |C_POL  Calc Current
4 LMK04823B Delete User Device(s)
Eser F({)ﬂmrtuis Ui hiovioes oLy ?YSREF Divider Buffered OSCin _ ~
2w Registers DLY_PD  []SYNC OSCoul MUX
Set Modes BLL v SEhniiEn 05Cin >
CLKin and PLLs 2560 Feedback Mux
SYNC/SYSREF PLL +VCQ 3 E
Clock Qutputs o . AR LVDS
Currert Calcuiator Clock Distribution with Divider » 0.9633792 | WHz
Other Clock Generator/Jitter Cleaner (Single Loop) 3
Burst Mode | [1 SYSREF_GBL PD
| | Clock Generatorilitter Cleaner (Dual Loop) | v LMK03328 Clock Clock Output
itput Select
Demodulator v LMK0405xx po———— A3
) ) iDL [JoDL
Network Synchronizer Clock (Digital PLLs) 3 LMKO41xx
Oscillators v LMK04208 Lony gt
ble half step and [1 DCLKout0_POL
Reference-less Clock Generators 3 LMK04228 cycle correction [] SDCLKout1_POL
nalog delay path =
CIUECEREER LMKD4368-EP -
Active
| General | Context Bypass .« — LMKO0461x & —— LvDs
[l Half Step LMK04714-01 [ SDCLKoull PD
Field Nam | FPR— S — *
LMK0480x
DCLKDutZJDLYgJD [ DDLY_PD 1oL [JoDL
Register Name: R270 E v | LMK04816B =
Kegasten Nan 7 - 10|;|_ 5 I . hronbs. —lmeci20 =
Stop Bit : 5 [1SYNC [ Half Step | LMK0482x LMK04821 Knu‘tz POL
Length &
-DIS2 | | M HG0 PO LMK04332 LMK048268 !'”“’“'3 FOC
Description: Power [T/ DDLYd2 EN |
down device clock LMK043832-5EP | LMK04328B '
glitchless analog y R LR
delay feature Bypass - LMK04332-5P je Clock v | LvDS
Half St | SDCLKout3_PD
| [Mae | Luko4g08 L L =
[] DDLY_PD I ADLY_FD oL ool
t—1 10F—{5 v{5 --—75007ps=—— Divider only v | LVPECL20 v
[]SYNC  [H Half Step i ADLYg_PD [T Enable half step and [1 DCLKout4_POL
_Dis4 @ HSg_PD duty cycle correction |: 1 SDCLKout5_POL
— = = - = —foranalna.dalay path =
‘Welcome te TICS Pro. Version -= 1.7.7.6, 29-Oct-24 Connection Mode: IENESNTRESIRENE.
Loading Device LMK04828B.
Detected 0 USB2ANY interfaces Protocol: SP1
Completed loading Device LMK04828B. Version = 2019-06-12, v4.0.0, scripts=fa67100541 Serial#: i

Wi TExAs INSTRUMENTS
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IEIFRSIMK04828B f5, FMVEEHITIMERNEE. A TRGILAERBRT —LER
BLEFIRIE, FAIFTLLFEDefault Configuration NhrikEIZF LI :

TICS Pro - LMK04828B - (Default Configuration) Multi-Sync: Case 1a, Slave, 491.52 MHz output = [m} X
FEile USB Communications Select Device Options Tools | Default Conﬁgurahcnsl Help
Write All Registers | Read All Regisiers | SYNC Dividers | Pows CLKin1 122 88 MHz, 05Cin 122 838 MHz
4 LMKD4823B Multi-Sync: Master, Reference Free, 491.52 MHz Pulser
UsbrControls CLKin1 (Extemal VC | Multi-Sync: Case 1a, Slave, 491,52 MHz outout
Raw Registers VCOMUX
Set Modes T Fil Multi-Sync: Case 4a. Master, Reference Free, 122.83 MHz DC. 12.283 MHz SR Continuous
LK ang Blls Vo1 1 &l 0l=| __ FeedbackMux>— |
SYNC/SYSREF R v =T
Clock Output] ) 4595712 |MHz S = L‘;ﬁ
Current Calculator 11.48928 | MHz 191488  |MHz
Other
[ SYSREF_GBL_PD
Baist Moge, Clock Digital Analog Clock = Shouy
Divider Delay Delay Output Select
[ DDLY_PD ¥ ADLY_PD 0oL oo [] CLKout0_1_PD
VP B0 10 v| Eips @ [Divider-DCC+HS v | IVPECL16 < _DCLKouto [EE
C1SYNC [ Half Step I ADLYg_PD [ Enable half stepand (] DCLKouto_POL 458.5712 |MHz |
_DISD [ HSq_PD duly cycle correclion [ SDCLKout1_POL
[ DDLYd0_EN for analog delay path
L1ADLY_EN fighio | spcLKoutt }
Toyes - ORI svsner CITIVRECEE Vb 2
[] Half Step [] SDCLKout1_PD )
[ DoLY_PD ¥ ADLY_PD oL [CloDL [1 CLKout2_3_PD
S NS =Ty FT 500 ps ¥ | Divider-DCC+HS v || LVPECL16 B} DCLKoutz T
General| Conterd CISYNC [ Half Step Ivi ADLYg_PD H Enablehalfstepand  []DCLKouz POL  |#99.5712 |MHz
_DIS2 [ HSq_PD duly cycle correction [ SDCLKout3_POL
[ DDLYd2_EN for analog delay path
SYSREF_FRE = ”
i L1ADLY_EN Aoine SDCLKou3
2cycles v [T 700pS ~ ;D7 SYSREF v [ LVPECL16 2 11.42028 |MHz .
[] Half Step [] SDCLKout3_PD |
= DDLY_PD & ADLY FD WIDL @ODL ¥l CLKout4_5_PD
S NS T . © . DiidersDCC+HS © — Jj Cctieuu P
B SYNC [ Half Step ¥ ADLYg_FD [ Enable halfsiepand [ DCLKould_POL 4595712 MHz
_Dis4 HSg_PD duly cycle coection [ SDCLKout5_POL
[ DDLYd4_EN for analog delay path
5 ADLY_EN DLl "~ spcLkous |
2cycles  « | 700ps v;D*‘S\'SREF W S ;E
[ Half Step [ SDCLKout5_PD s
5 DDLY_PD @ ADLY PD DL @oDL | CLKout5 7.PD |
I S N fg‘_— 10 © 10 ~ — 500ps S IBividerspocsHs T ¥__RSnSEmA »M{Eﬁ
mSyYNC [ Half Step ¥ ADLYg_PD W Enable half stepand [l DCLKout§_POL 459,572 Mz |
_Dis6 @ HSg_PD duty cycle correction [ SDCLKout?_POL
I DDLYd6_EN for analog delay path -
[ ADLY_EN R = spcLKou? |
2 ruclos ——rnn Jj— SveDED — HSNS & mA ;:
Loaded default configuration, updating GUI... Cennection Mode: ENTENEIESREEE
Done
‘Wrote Register R346 (0x154) as 0x01 5ABB (Simulated - no USB interface connected) Protocol: SPI -
‘ S v {{l TEXAS INSTRUMENTS

HANATLURE—I, LR —DiATE, ARHERE. BTEENNRS, KX
BHRRKEHRT—MEREBFNIEH, ATLEENSESAN. ENELEMEE FnEEER
UHTIEE S L. HATTEHME (RF67DR_LiteFF ZHRZIRY/04151F2demo/rf_adda_loop) H
RHE<rf67 _default_config. tes>3XfE, TICS Profi b5 IE RS le—> lcadMELFH K :

t TICS Pro - LMK04828B - [m] X

USB Communications  Select Device Options Tools Default Configurations  Help

“ Load | SYNC Dividers | Powerdown DDLY | Toggle SYNG_POL | Calc Current
‘ Save
SYSREF DDLY SYSREF Divider T
Export hex register values - SYSREF DDLY PD SYNG Elfleedistn
VCO_MUX el _DDLY | ] 0SCout_MUX
‘ Import hex register values VCO0 DR 0SCin
veol 8 E— 3072 E_ Feedback Mux
‘ LMK04828B . VCo)

204912 |MHz LVPECL (2000 mVpp) v—m‘"—{;g
0.96 12288 |MHz

LMK3H0102 MHz
LMX2572
SYSREF_GBL_PD
LMK053188 Clock Digital Analog Clock Clock 6ulpu7t
Divider Delay Delay Output Select
LMK04832 1 1 ™ 1 1
EIBEA 7 ADLY_PD oL [JOoDL [] CLKout0_1_PD
=40 N T e Divider+DCC+HS v || LVPECL16 ]| DOLKoul0
CISYNC [ Half Step [ ADLYg_PD [ Enable half stepand ] DGLKouto_POL 983.04  [MHz
_DISO [ HSg_PD duty cycle correction ] SDGLKout1_POL
[ DDLYdO_EN for analog delay path
[ ADLY_EN Aclive | spcLKoutt
2cycles v« — 700ps v Device Clock v [ LVPECL16 “ 1 983.04 |MHz [; 8
General | Context [ Half Step SDCLKout1_PD d

EHTF<rf67_default_config. tes>BLEIEN/G, WMEREXBENIZEL, ATSAFKNEK
INELESESEIE. txtXXAXHET (03/FEdemo/rf_adda_loop/HexRegisterValues. txt) ,

BN TEHEEFEMBILLWEmE, TICSProRISEEZ1EIEFile—>import hex register valuesfAig
4
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EFEXANSLHE AT SANEE -

A

TICS Pro - LMK04828B
USB Communications Select Device Options Tools

Default Configurations  Help

SAE, JUEDEFEREANS, HPEEN/LIEERAT,

PLLs, EESRMEMAIPLL, MNEBRDINSHE:

TICS Pro - LMK04828B - (Default Configuration) CLKin1 122.88 MHz, O5Cin 122.58 MHz

Load SYMNC Dividers | Powerdown DDLY | Toggle SYNC_POL | Calc Current
e CLKinD
donblei | PLL1 w
Export hex register values 122.58 MHz CLKInD.OUT MUX FLLY
CLKin0 | [&r - CLKin,
7 Bipolar ¥ |CLKinO_TYPE o
| | imort hex register vaives | | SYSREF MUX PinS
[+ CLKin0_EN Off
LMKO04828B
CLKin1 v Select
LMX2572 122 28 IMHz CE:E:;:I T PL.L1 R Dividers ] f
CLKin1 | | d 7 625 et
LMKD5318B Bipolar + |CLKin1_TYPE gtllg:;l {E:dm} =2
LMKD4832 CLKin1_EN off 76815 .
LMK3H0102 CLKin2/0SCout L 12005
_ Clkiny/ 1536 |MHz
Exit 0SCout | | Bipolar v | CLKin2_TYPE
ST Buffered OSCin  ~ C1PLLY
[} CLKin2_EN O5Cout_MUX =
o R Del
0SCout clock format : by % PLU .F.ll
= {0ps v [ [0.1966
| LVDS = — - |5
Powerdown 05Cout for CLKIN2 ."5‘?1.“!’?.
M~ | NDivider N Delay Positiv

B ECLKin and

| — [m] x
File USB Communications Select Device Options Tools Default Configurations Help
| Write All Registers | Read All Registers | SYNC Dividers | Powerdown DDLY | Toggle SYNC_POL | Calc Current
4 LMKD4228B CLKinD —
User Goirols 12288 |mHz is i PLL1 Reference Input Select
Raw Registers CLKIn0_OUT_MUX
ot Mode CLKIn0 * “ginglar v |CLKIO_TYPE CLKin_SEL_MODE [ CLKIN_SEL_FOL
BcLkin and PLLsH = SYSREF MUX Pin Select Mode  ~ CLKin_SELO
"- Ven Aoty i ' Input w/ pulk-dvm v
$lnck Oulputs el PLL1 v Selected Clock InputforPLL1  Logic Low ~]
Current Calculator 12288 |MHz CLKinT OUT MUX PLLTR Dividers - : :
. in_t CLKin1 » CLKin_SEL1
Other CLKin1 v CLKin1 (Ext. VCO g in_S
Bipolar * |CLKin1_TYPE in %Fa 3
Burst Mode CLKin1 (Feedback) Input w! Pull-Up ~
| CLKin1_EN off Logic Low <]
CLKin2/0SCout
Clking/ (1938 |MHz
0SCout | Bipglar v | CLKinZ_TYPE .
- : Buffered OSCin ~ “1PLL1_PD
S LE. OSCout MUX R Dol I_lPI.L! Phase Detector and Charge P mal
0SCout clock format i 2 ok b s FAp - mep External
10ps  ~— (0.6 Phase Detector Freq (MHz) =
LvDS - ki ase or Freq (MHz) E Fier vexo
y =]
Pawerdown 0SCout for CLKin2 Active v |ShaieRup St %
| General | Context N Divider N Delay Positive v | Phase Detector Polarity NS
I Ll 63 ki
r 1205—. 0ps v [ 1550uA v Charge Pump Gain
e osgin | ‘25Ci PLLT NELK MUX
in
DCLKout2_ADLY_MUX oz A LM [1VGo_PD
Register Name: R267 : PLL2_PD [1VvCo_LDO_FD
Start Bit: 2 L IC-cnikn S VCO/Clock Di
Stop Bit : 2 Doubler R Divider PLLZ Phase Detector and Charge Pump Internal Internal lock Dist.
Length = OSCin Source 5 —llr 1-5_ = Loop Filter  vcos  Frequency
= External VCXO - i e Phace Detector Freq (MHa) || = 24576 MHz
Description: L — 200 L £
CLKout2 Active  ~ | Charge Pump State oy VCoD
i FE_MUX_EN o i)
N Divider Negative ~ Phase Detector Polarity o
DCLKouts  ~ 2ol CLKin1 o]
FEWUX 16[5] - 3200uA - | Charge Pump Gain c4|10pF - (Ext VC0)
4 —_— VCO_MUX
DCLKouts = =
DCLKout8 PLL2 NCLK MUX ::f:'zlz:_";'i;ﬂ VCon %
SYSREF 1 PLL2_P 2
CcLKin1 24576 = 105
(Feedback) N Prescaler
4 =] |
To Clock Distribution
Lione Gonnection Mode: SNSRI
‘Wrote Register R345 (0x15A) as 0x01 5ATS (Simulated - no USE interface connected)

| Configuration saved successfully

Protocol: 8PI

Serial #: na

i3 TEXAS INSTRUMENTS
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TICS Pra - LMKO4 O
File USB Communications Select Device Options Tools Default Configurations Help
Write All Registers Read All Registers  SYNC Dividers Powerdown DDLY Toggle SYNC_POL Calc Current
2 ”"“L‘J':‘:z‘fzmls Set SYNC/JESD204B SYSREF Output Mode
Raw Registers [ Nomal || Re-Clocked |[ Puiser |[C | [ SYSREF Request |
Set Modes SYNC Dividers |  Set SYNC/JESD204B SYSREF Input Mode/Source
Kin and P
et [ None [ syncPn  |[ cClkm0 || ClKinOBypass |
Clock Outputs
Current Calculator PLL1 v Other SYNC Controls
Other CLKIn0_OUT_MUX / SYNC_EN
Burst Mode []SYNC_PLL1_DLD
CLKinD . -
oft" SYSREF_CLR = 1,no SYSREF | [1SYNC_PLL2 DLD
SYNC Pin pulses will be output ] SYNC_1SHOT_EN
Non-inverted Sygc.Moot IASYERERCLR
e Pap NP SYSREF Pulser -
SYNC O— Pin (P . SYSREFIN SYSREF_CLKin0_MUX SYNC Disable Bits
SPI (Pulser) — From SYSREF_MUX ~
SYSREF Distribution Path ] SYNC
—— _DISSYSREF
General | Context
A SYSREF_REC._EN Clock Distribution Path
bSetESD204B_RX_SYNC \ (] SYNC_DISO
pin Pulser [] SYNC_DIS2
[ SYSREF_PLSR_FD [ SYNC_DIS4
] SYNC_DIS6
—» SYSREF_PULSE_CNT (g -  SYNC_DISS
SYNC_DIS10
] SYNC_DIS12
TSVSIEETD [] SYSREF_GBL_PD
vco = = SDCLKoutY_DIS_MODE 7 Active »
VCO0 ,, SYSREF Digital = SYSREF Clock Divider | _ ek 1] Active v] 9| Acive -
Internal 2 0.96 MHz 3| Active v | 11 Active v
vco ( ) L 8 2560
_ O svsm:Flg [1SYNC E i 21 - -
24576 |MHz "~ _DDLY_PD = _DISSYSREF Condition Is if SYSREF_GBL_PD = 1
Wrote Register R323 (0x143) as 0x01 4391 (Simulated - no USE interface connected) Connection Mode: IIEENETEENNEE
Wrote Register R323 (0x143) as 0x01 4311 (Simulated - no USE interface connected)
Wrote Register R323 (0x143) as 0x01 4391 (Simuiated - no USB interface connected) Protocol: SPI .
S e Jy TEXAS INSTRUMENTS

REEE—RKEL, IE,

[RIBE R A — L E D R T 2408 TR, X AR A

&R FRELVPECL20, HARLDSEY, AINREEE+ARIES:

YiL Lo Lving YULL VLU

uruuLL

H veezzocy Pout2 26— Clea 11 39pF
Vee3_SYSREF C169104 R11
H Veci (62 (BCout/CLKin2 0 e — ]
3 Vech DIG 0SCout*/CLKin2% Ti5o ox,
Vee6 PLLL C171104
3 = 1 2 I PLCLKP2 2 RO |
! VeeT7_0SCout DCLKout0 7 5 T PL CLK N2
3 100R
f Vee8 0SCin DCLKoutO*
K_REFI | e Ci73 104 C12 1104 o
- vecl0 pLL2 soCKout] ——3— —
& Veell CG3 SDCLKout % T 1701 c1
Veel2_060 " Ciga 104
- nexane |3 s a2 i e :
RI57
@ DCLKout 2 il BIAS CLKPI 2 S
CLK_REF0 2 137 : B 21 BI129 REFPI
i 2 138 g%;ng* SSEE]];K”gg 42 |[1 BI29 REl BIAS CLKNI 3
C190 104 C188 1104 " o C189 11104 cop | 240K
2 L 34 S . 24 BIAS CLKP2 T ADC226 CLK P RISO vee
= CLKinl/Fin/FBCLKin DCLKout4 = BIAS CLKP2 2
5 |1 ! ] ! BIAS CLKN2 2 T ADC226 CLK N
|Hc19z . 35 | CIRinl*/Fir#/FBCKin*  DCLKoutds 20 BIA B | B -
638104 =l22 axours BIAS CLKN2 2
T HH—E oscin ShCLKouton |23 - dor 4
I C639 1[04 05Cink LMK04828 DCLKoutG |21 BIAS CLKP3=™ 1_DAC B228 CLK P HRGITRD 2
DCLR OUG* 28 BIAS CLKN3 2 T _DAC B228 CLK N 208
Sl Coatll 104 BIAS CLKN3 3 s
LMK SELO 58 . 29 DAC SYSREF P o
=5—1 CLKin_SELO SDCLKout7 vCe
Lhdh SELI 39 (O[Kin SELI SDCLKout 7% (22 . BIAS CLKP4 ) s
= 240R C6t
3L Status_[D1 DCLKout8 —2L |- R , R
DCLKout8 —2 W@m 1t
LMK DOUT MISO 48 | Status LD2 CostIl T 2 1 240R
LMK CS (S 18 2 49 BIAS CLKP4, : RIGS
LMK RESET 5] keser/cro ShCLKow 0. |_BU_BIAS CLKNS B 2w
LMK_SYNC 6 s
LKM CLK 80K 19 g‘égC/SYSREF—m | BIAS CLKNS 2 RI®
LMK DIN_HOS] 201 310 DCLKout [0 [0 240R
€654 106 5 104 BIAS CLKP6 2 R
‘ 1 F—+ wobyo! SDCLKout11 B—3—— Py
D'|| Cose 1104 i [DObyp2 SDCLKout 11 o7 11T0s ST BIAS CLKN6 5 RID III'(‘ND
1 Ne DClKout 12 |82 BIAS CLKPS 2 2U0R L
o DClKout 124 |63 BIAS CLKNS 2
N o C659 104
. SDClRoutls | B0 BIAS CLKP6 2 1ADC227 CLK P
65 61 BIAS CLKNG P TADC227 CLK N
GND'|||— fud SDCLKout 13+ == I
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File USB Communications Select Device Options Tools Default Configurations  Help
 Write All Registers  Read All Registers | SYNC Dividers | Powerdown DDLY | Toggle SYNC_POL | Calc Current

4 LMK048288
User Controls vcoo  ~| SYSREF DDLY SYSREF Divider [Buffered OSCin _ ~ |
Raw Registers . VCOMUX ] SYSREF_DDLY_PD [ SYNC 0SCout_MUX
Set Modes e _DISSYSREF o
CLKin and PLLs veoo
poven vcol . S ——— 2560 Feedback Mux
- - CLKin1 VCO) -
e Rt B P | T —
Current Calculator 0.96 MHz ) | |02 MHz
Other
YSREF
Burst Mode Clock ey Clock [[] SYSREF_GBL_PD
Divider Delay Delay Output Select o
e RED ADLY_PD L [JoDL [] CLKout0_1_PD
—T— B {s7 -5 ~ Divider only v livps ghoakas <0
[JSYNC [ Haif Step ADLYg_PD B Enable half stepand [ ] DCLKout0_POL 24576  MHz
_DIS0O @ HSg_PD duly cycle corection ] SDCLKout1_POL
(] DDLYd0_EN for analog dolay path | |
I ADLY_EN (Adive  ~| speLkoutt
Device Clock ~ — LvDS ..~—-| p31%
|DevicaClock v | 24576 MHz
[l Half Step [ SDCLKout1_PD
ol DDLY FD 7 ADLY_PD CIbL  [JobL [] CLKout2_3_PD
S SN ) - M Divider only - {wpecL20 ~ | -Betiout2
[JSYNC | | M Half Step ¥ ADLYg_PD [ Enable half stepand ] DCLKout2_POL 24576
_DIS2 @ HSg_PD duty cycle comrection [ SDCLKout3_POL
(1 DDLYd2_EN for analog delay path
[ ADLY_EN Active "_g SDCLKout3
| (Bypsss T 700ps < E | Device Clock T 0e U 24576 MHz {8
[l Half Step [ SDCLKout3_PD
[ DDLY_PD i/ ADLY_PD
o S I
[ISYNC [ Half Step ¥ ADLYg_PD
_DIS4 @ HSg_PD duty cycle correction EI sDCLKoms POL
[7 DDLYd4_EN for analog delay path
I ADLY_EN e | SDCLKouts
| Device Clock T | 4576 Mz E
[ Half Step [ SDCLKout5_PD
| General | Context (] DDLY_PD ¥ ADLY_PD L [JobL [] CLKout6_7_PD
7 1 s vis5 ~ | Divider only ~ —]wvPeCL20 v | BSLKous
€L Rout113_PD [ISYNC [l Half Step ADLYg_PD 1§ Enable hal step and 24575
_DIS6 i HSg_PD duty cycle correction gy SDCLKnul'n' POL
Register Name: R310 [ DDLYd6_EN for analog delay path
Start Bit: 3 "
Stop Bit 13 ~ LIADLY_EN - ) Active SDCLKout?
Lenith' z 1 T iBwes_ SYSREF  ~[— DS 1—{53096 wrz
Description: Power [] Half Step [] SDCLKout7_PD -
dglmnkthe entire I <
cloc I Ou|
group [ DDLY_PD 2 ADLY_PD []IbL  [JoDL [ CLKout8_9_PD
—mN—7~ 0R—{5 -i5 | | Divider only v vps vpooews o
[JSYNC [ Half Step ¥ ADLYg_PD M Enable halfstepand  []DCLKouts_POL (24576 MHz
_DIS8 @ HSg_PD duty cycle comection ] SDCLKoutd_POL
[] DDLYd8_EN for analog delay path |
[ ADLY_EN
Device Clock "z
[ Half Step J
DDDLY 0 ¥ ADLY_PD L [ oDL [ CLKout10_11_PD |
| s ~[5 ~ Divider only ~ | Powerdown -—————{}E
[ISYNC [ Half Step ¥ ADLYg_PD [ Enable half stepand 7] DCLKout10_POL
_DIS1 [ HSg_PD duly cycle comection g SDCLKout11_POL
[] DDLYd10_EN foranalog delaypath "
(] ADLY_EN Adive *| spcikeuntt
|Bypass v [SYsReF ~ v|TIWVDS N W 30s MHz D a
(] Half Step [1SDCLKouti1_PD  *
(] DDLY_PD ADLY_PD oL [JobL [] CLKout12_13_PD
L o5 Js ~ Divider only LVPECL20 i) DOLKcut?
[JSYNC [ Half Step /| ADLYg_PD [ Enablehatfstepand [ DCLKout1iz_POL 24376
_DiS1. W HSg_PD duty cycle correction ] SDCLKout13_POL
[] DDLYd12_EN for analog delay path
[ ADLY_EN
| Device Clock
[l Half Step

RIFIT LRB SRR — L/ B2 E), BT EP L3I A TETYRI L 75k
EHPLEIZEERTH, KA LUSII AR 55 F PR A BT R F 2 4.
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BRI R IREGIN T, RNBEGEFREEXNE:

LMK04828B1SG/NOPB ZU47DR SOC

TCX0

19.24 | | OSCIN "
oscout [ PL_GLKOUT_P/N HD G11/G10

T DCLKOUTO " PL_CLK_P2/N2 HD F10/F9

REF1 —» SDCLKOUT1 B128_REFP1/N1 GT K28/K29
DCLKOUT2 ADC225_CLK_P/N ADC AB4/ABS

SDCLKOUT3 B129_REFP1/N1 GT F28/F29

DCLKOUT4 ADC226_GLK_P/N ADG Y5/Y4

SDCLKOUTS

DCLKOUTS DAC_B228_CLK_P/N DAC L5/L4
SDCLKOUT? DAC_SYSREF_P/N DAC N5/N4
DCLKOUTS L PL_CLK_P1/N1 HP AG15/AH15
SDCLKOUTS ADC224 CLK_P/N ADC AD5/AD4
SDCLKOUT10 10M23E | PL_CLK_PO/NO HP AJ17/AK16
—-
SDCLKOUT1 B PL_SYSREF_P/N HP AG17/AH17
DCLKOUT12 = DAC_B230_CLK_P/N DAC J5/J4
SDCLKOUT13 | ADC227_CLK_P/N ADG V5/v4
B B128_REFPO/NO GT M28/M29
156. 25MER IR |__ A
e 1 s ahh B ET k.
-
26MS1E PS_505_CLKPO/NO PSGTR Y29/Y30
— =

=, BHhex3c - #5H

EISANXE, FNATUSHE Zi#H. SKEF=file—>export hex register values:
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TICS Pro - LMK04828B - (Default Configuration) CLKin1 122.88 MHz, OSCin 122.88 MHz

USE Communications Select Device Options Tools Default Configurations Help

Load SYNC Dividers | Powerdown DDLY | Toggle SYNC_POL | Calc Current
Save
{%—" I SYSREF DDLY SYSREF Divider
: i | Buffered O
Export hex register values If TR [ SYSREF_DDLY_PD  []SYNC ; S
Import hex register values vcoa _DISSYSREF osc
vecol s[=] 2560 E} Feedback M
LMK045288 it veo) ED B =
| 2457 6 | MHz SIS -
LMX2572 e 0.96 MHz
LMKO5318B
Clock Digital Analeg Clock
LMK04832 Divider Delay Delay Output Select
LMK3H0102
; []DDLY_PD [ ADLY_PD
Exit i oI5 s - 500 ps. v Divider only
| ] []SYNC M Half Step ¥ ADLYg_PD | [ Enable half step an
nisn & HSa PN dutv cvcle correctiol

EFEFEFHAEHAIEEERFERUENTER, HNRE, S&H%®E:

BEA X
e = v 4+ @ =5 > v o £ 2E hEs L
|\~ EETEE Oo- @
R B
i P | =
msaE #
.JL T * 07vitis_freer MINI_PLUTO TOOL ZU3MINI ZU47DR_RFSOC zud7dr_vitis zud7dr_vivado
tos
& Documents #
R ER #
O EF »
| - *
IEE(N): | HexRegisterValues.tet i
FFEERT): Text documents (b} (o) ) .
|
|
~ BEHR FEFS) Rl

BEETHREEIEHEAY (HexRegisterValues. txt) XHERINT:

i HexRegisterValues.txt ks i

Mt mE =T

RO (INIT) 0x000090
RO 0x000010
R2 0x000200
R3 0x000306
R4 0x0004D0
R5 O0x00055B
R6 0x000600
R12 0x000C51
R13 0x000D04
R256  Ox01000A
R257  0x010155
R258  Ox010255

Et, RNXHFEHREEMRTHRAL . XM XHEREFFE, BERNIEVitisiade
dacfi|FHR N RINAIER .
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+.
+_\

SR IR B 3
RF Data Converter IPAZEARELE ... ... ... .. ... . 3
PRZYNQE L E . . . . 11
BD B . 13
FPGAT RO A R A . . . 17
Rt S 28
Vitis TRBEE L ..o 32
VitistRB R . 40
BRAVIVADOGIEREIER . .. .. 44
B B B . . . . 49

8 50
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—\ XHESEIMIREN R

ARICHSSEINETSIRF Data Converter |PAZMESMAIADCIEEE LK DACHIH O fE R OSSR EIIASEEE . BT
RFSOCHAZILFLRIX N PR, HARMZINGRFIRER, {XRFSOCRIIAH. A UMENGENERS%:, &
IERINEX T, AISEESRIPCOFM, T (055EFM) b

C J > - RFE7DR_LiteF&iak > 05855 fEOsEEER TR Q
0 B B W N#ggpr =zE- e D %
HFR {EXHE il pd

|8 ds889-zyng-usp-rfsoc-overview.pdf 2026/4/7 BHI— 1653 WPS PDF 34% 511 K8|

‘@ pg269-rf-data-converter-en-us-2.6.pdf 2026/4/7 EH3 16:53 WPS PDF 34 7,034 KB‘

B rfsoc-frequency-planner-quick-start-guide...  2026/4/7 =i 16:53 WPS PDF 3244 546 KB

B) zyng-usp-rfsoc-product-selection-guide.pdf ~ 2026/4/7 B0 16:53 WPS PDF 3244 589 KB

@ ug1144-petalinux-tools-reference-guide-e...  2026/1/25 Z2HiH 21:19 WPS PDF 374 9210KB

XTRF Data ConverteriX/~IP, EEBEABIIEFHANBMALRERD. AT XAEH
25| E, BEMBILARSRIEBIREDIFCIKRF ADC DAC. FEiFHAMHA %5 EEHIZESRIPG269.

—. RF Data Converter IPIZEAXEE

RFSOCHY ADCLAK:DACHfE FItt P TECE VR . FA1BEvivado2024. 28— MEETAE, AA/EH
B—odXts, HMIPFFSHLT+HSIRMIP, MARERING, HREIWNTIPE:

Diagram ? O X
PRI 7 + = | »|C Default View v o
Search: Q- ZYNQ (2 matches)

" Zyng UltraScale+ MPSoC
I ¥ Zyng Ultrascale+ RF Data Converter I

1is empty. Press the button to add IP.

ENTER to select, ESC to cancel, Ctrl+Q for IP details

BRSNS -
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Diagram x Address Editor x | Address Map

@ | e[| X |Q©|Q + E|»|C |y Default View

vy

5]
v ]

usp_rf_data_converter_0

-

+ s_axi

=+ sysref_in
s_axi_aclk
s_axi_aresetn

Zyng Ultrascale+ RF Data Converter

KT XA IP#%, RF-ADCER4EHY, IR#EPG269RISITIAILABR N ER N T, X BRI
ELPR EX N ERM. REANESH, EEan270R, 39DRAYE LE, 47DR/ETFGEN3, 67DR
J&FDFE:

Figure 14: RF-ADC Functionality Block Diagram (Simplified) (Gen 1/Gen 2)

1 ] STATUS_ADCO[15:0]
oz o | Decimation o
VINO_N g5 ame g land Q ] 1974
VINO_P ADC - g % Gain/Phase @ I Mixer 3 § DATA_ADCO[127:0]
a g Q Decimation =
| CONTROL_ADCO[15:0]

X18254-091117

1 | STATUS_ADCO[23:0]
o3 o | Decimation &
VINO_N %3 QmeC 2 landQ s 19714
g ADC 58 M canphase £ I s I3 DATA_ADCO[191:0]
=z 2 Q Decimation x
| | CONTROL_ADCO[15:0]

FHIMERF DACER4Y, PG269HI109TTaNEI67Fi7R

Figure 67: Simplified RF-DAC Functionality Block Diagram (Gen 1/Gen 2)

STATUS_DACO[15:0] |

& I Interpolation _ o o = VOUTO_P

n g Zw S Ege) of n3

DATA_DACO[255:0] = 32 & v 2o = 5 | . DAC

o ) £ o

og Ba g 30 24 e 5
5 Q Interpolation = ) o VOUTO_N

CONTROL_DACO[15:0] | I
X18263-060220

Figure 68: Simplified RF-DAC Functionality Block Diagram (Gen 3/DFE)

STATUS_DACO[15:0]
I Interpolation & Q2 = = VOUTO_P
-n g £ = 5 o =] Q = o2
DATA_DACO0[255:0] o 32 g sZ(| 22 MEEMEo|m oAc
o b o = £ i
* W Qinterpolation 8 @ “ 1l e a VOP /VOUuTo_N
I

CONTROL_DACD[15:0]

BINWERXANIPEZ, HEANIPRERE. XTEE, RESHUXBEER, AHRARNK
frarligsr, XEWLUARRZTR, ERHMELFENLLNRHIERSS, FEIPREY.
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ITHEERE, ESchcEBasicEAERsT. FHATISRF-ADCAIBLE, ®— Title (ADC/DAC BANK)
BCELNT, ADC Title 224F1225EC E1ZR TEIPFIRECE, — 1 TitleH4MADC, F—H:

| B Re-customize 1P

2Zynq Ultrascale+ RF Data Converter (2.6)

El

@ Documentation &F Presets - IP Location

IP Symbol  ADC Physical Resources

Component Name usp_rf_data_converter_0
() Show disabled ports
Basic  System Clocking | Advanced

A
System Configuration
Preset  Start from scratch v
Converter Setup
Converter Setup  Advanced
Changing Converter Setup to Simple will cause current Advanced IP configuration to be lost
) ADC Tile 225 ADC Tile 226
:: s_axi
o+ s Multi Tile Sync Converter Band Mode Link Coupling
|||+ adet_ck
X /) Enable Mutti Tile Sync Band  Single v Link Coupling  AC v
|||+ vinoo
=+ vin01 ] Converter Configuration
” T mo0_axis + = g
vin
+ mo1_axis + B ADC Pair 2,3
I+ vino3 i
mo2_axis + £
|| + vin10 = ADC 0 ADC 1
X m03_axis + i = = = -
|l 4 vin11 . = /) Enable ADC () Invert Q Output () Enable ADC () Invert Q Output
) m10_axis + £
I+ vint2 . : :
. mi1_axis + & «| Dither [v) Dither
[+ vinta o+
[+ sysref_in m12_axis + (= Enable TDD Real Time Ports | Off v Enable TDD Real Time Ports = Off v
. m13_axis -+ = ® i S
—Titack Data Settings ® Data Settings ®
o slbalaresetn clk_adc0 Digital Output Data [} v Digital Output Data ) v
clk_adc1 R -
—| user_sysref_adc ) Decimation Mode 6x v Decimation Mode 3 v
: irq
-0 mO_axis_aresetn Samples per AXl4-Stream Cycle 4 v Samples per AXi4-Stream Cycle | 4 v
= moO_axis_aclk Required AXI4-Stream clock: 166.667 MHz Required AXI4-Stream clock: 166.667 MHz
-0 m1_axis_aresetn ~
) Observation Channel ® Observation Channel )
= m1_axis_aclk
Mixer Settings ® Mixer Settings ®
Mixer Type Fine v Mixer Type Fine v
Mixer Mode Real->lQ v Mixer Mode Real->lIQ v
NCO Frequency (GHz) 0.6 NCO Frequency (GHz) 06
NCO Phase o NCO Phase o
Analog Settings ® Analog Settings
NyquistZone ~ Zone1 v NyquistZone ~ Zone1 v
Calibration Mode  Mode2 v Calibration Mode | Mode2 v
v

> |

oK Cancel

HTFADC Title 224 225RAFZFRFKIYH2. 956GSPS, KANEIE, Title 226 KRIER
5.9GSPS, BEMEIE, FTLATAIEXITitle 226BCEUT -

RF-ADC  RF-DAC

ADC Tile 224  ADC Tile 225

Multi Tile Sync Converter Band Mode Link Coupling

Sync Band | Single v Link Coupli

Converter Configuration

ADC 0 ADC 1
[+) Enable ADC nvert Q Outy [+) Enable ADC
(] Dither (] Dither
Enable TDD Real Time Ports  Off v Enable TDD Real Time Ports ~ Off W
Data Settings @ Data Settings @
Digital Output Data Real v Digital Output Data Real v
Decimation Mode 2x v Decimation Mode 2x v
Samples per AXI4-Stream Cycle 6 v Samples per AXI4-Stream Cycle 6 v
Required AXI4-Stream clock: 166.667 MHz Required AXI4-Stream clock: 166.667 MHz
Observation Channel ® Observation Channel ®
Mixer Settings ® Mixer Settings ®
Mixer Type Coarse v ‘ Mixer Type Coarse v
Mixer Mode Real->Real v Mixer Mode Real->Real v
Frequency 0 v Frequency 0 v
Analog Settings ® Analog Settings ®
Nyquist Zone Zone 1 v ‘ Nyquist Zone Zone 1 v
Calibration Mode = Mode2 v Calibration Mode = Mode2 v
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3MADC TitlefiLE, 224Fn225(F A8 8IE, HARAFZ2. 95GSPSHIRF ADCHIN, FEHig
ETHRBEERI/MER, S, axiZEOBEZEEL/LANS, URRMAN, NCOERINE,
LR 2)i%k TEnable ADCIFEEE AR %)% TEnable Multi Title SYNCHIBERI£E.

Title 226bL5345%k, 7R L, BAVEIIRITREER AR, HEERAIRESH
TN, K, BAESES. BARNLZXACIEEEIACHN, FMNESRIESRKENH

(FEG3I) - BEREHMNGESEITHMNIRIEHME, BHRARTREHKBE (SIXIMAL
MESEORXRBE) -

XEBEEREFEE I, ADCIREFHILink coupligtEHIRZE STADCHINIE S SHTIHAY
MEAN, AN ERRECHEMARMMLIG. Title 224 225891 ink couplingT Al
EXABER+BERAN, FIAAC.

MESHEN:

Multi title Sync: ZPtitileRH; AIRFRILPADC BANKAT LGS, AAEAES.
Converter band mode: #5¥2RSfitsiRzN, BRAINAsinglei®ll, BIMFEH, multizREZD
—EfER.

> Link coupling: B&EN, ACRRXMNIBE, DCRRERMBE. MREFCER, FE
LEEVONS|H), BLEIMPESHMARFIEALIERE. AFLIRBEHAZHOCIERN . AT
AR EEEIZEE RACEEA T ZE NN,
Enable ADC: ffgE. Fen~{ERIXADC,
Invert Q Output: H{fERERT, FHMBAMEWER. (REDE 1/ HBURNFNZE.
EEHERURITSESEINRGE, Ix cos(f) — Ox sin (f) HURHIH.
Dither: BlEhiRE. ARKRERE D,
Enable TDD Real Time Ports /BF TDD SiEtiwO, /BRAE, tdd_mode if 45K NZE!
IP.  FTLUBIE XA RF-DAC SEITTIHE.

> Digital Output Data: & EFTik A AFTIRFZISRHBIERE, ZSRINER BEHREN
AIEE. BMENReal F1/Q, ZFEMEBFOWIRE N I/08], MBI HLTHIZER/Q,

> Decimation Mode: iXEPTIkFARETIRIEHRITAVIMEVE, ATLUERE 1x. 2x. 3x. 4x. 5x,
6x\ 8xy 10x\ 12x, 16x, 20x. 24x, 40x. EATFIZEBADCRAFREIZFRH, FHIIELXRS,
BATAT AN RAF R RAEAHMEY, LLInSX 2R A S MACRE S BEAX I —1 =, H
FAE, RELERIR. ATLUEEA ISR ERAE, BEREHHEIFPCARSIELRS,
B FRTRER —ERETBALIE. T,

> Samples per AX|4-Stream Word: REBNEHANFH, LXNEEHRRFESAN, 1S
HIRAMEN, FREBRE—AXINHEAREGSOANRESTIE. 46— MRS
¥, NEARETHETEEM.

> Mixer Type: WERINRAER, BYRIETI Bcoarse, RRHIRIM, finefFRIN. HRA
finelfi HIRSME IF—LE
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b

> Mixer Mode: RERMBAVREFTER, AIUEER—MRERE—RESERFIERH
HHIES, EXEEEEEIOFE LS.

NCO Frequency (GHz) : NCOZ#RITZ .

AHRAEAL

BRAEF R SEYFXIET.

RARR.

NCO Phase:

Nyquist Zone:

YV V V V

Calibration Mode:

IPum O IR TmHFfaxi master
m00-m22—10MBE. FHAXIIZEORT

HECELFUANADC Title (BANK) BERIPUIT,
O, XEWoEORENFEINLHIADCEIELE Rigi,
N—E&¥IE, FH{167DRE10ELADC, EHAFMOO-MO3FTRiTitle 224, M10-133FRiTitle225, M20-21

XFRI226,

[
! Zynq Ultrascale+ RF Data Converter (2.6)

@ Documentation &F Presets ' IP Location

IP Symbol  ADC Physical Resources  DAC Pt Component Name usp_rf_data_converter_0
Show disabled ports
Basic  System Clocking | Advanced
System Configuration

Preset Start from scratch v

Converter Setup

H4 s ax

Converter Setup ~Advanced
||+ ade1_clk
Changing Converter Setup to Simple will cause current Advanced IP configuration to be lost.
||+ adc2_clk
- RF-ADC RF-DAC
|+ vinoo
” + vin01 DAC Tile 227 DAC Tile 228
” + vino2 m00_axis =+ =
vin . = Multi Tile Sync Coupling Mode
X m01_axis 4= Ll £
|| <+ vin03 . = Link Coupling  AC
X m02_axis + =
|| =+ vin10 . -
” L S mO03_axis 4+ = Converter Band Mode Variable Output Current
vin
X m10_axis =+ = Band = Single v Output Power 20.0
|| =+ vin12 iy =
. m1i_axis 4+
|| + vin13 . = Converter Configuration
X m12_axis =+ =
” =+ vin2_01 . = DAC Pair0,1  DAC Pair2,3
X m13_axis 4+ =
|l + vin2_23 )
- m20_axis + = DAC 0 DAC 1
|l + sysref_in -
- m22 axis + = Enable DAC Enable DAC
— s_axi_aclk =

clk_adcO
-0 s_axi_aresetn

clk_adct — Enable TDD Real Time Ports  Off
— user_sysref_adc
i clk_adc2 = Data Settings
0 mO_axis_aresetn irg Analog Output Data Real
= m0_axis_aclk Interpolation Mode off

-0 m1_axis_aresetn

— m1_axis_aclk Samples per AX|4-Stream Cycle 16

-0 m2_axis_aresetn

Datapath Mode DUC 0 to Fs/2

— m2_axis_aclk - -
e Mixer Settings

Mixer Type | Off

Analog Settings
Nyquist Zone  Zone 1

Enable TDD Real Time Ports = Off

Data Settings
Analog Output Data Real
Interpolation Mode off

Samples per AX|4-Stream Cycle | 16

Datapath Mode DUC 0 to Fs/2
Mixer Settings

Mixer Type  Off

Analog Settings
Nyquist Zone  Zone 1

1EERCEDACER S, RF-DACERAAE L, HMFKECE, BCEMT, FKA167DRAIDACE

B2/ Title(BANK), 227 228 , XN EEERF—ESEINF

, FAEEET—DACIERE
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RF-ADC  RF-DAC

DAC Tile 227  DAC Tile 228

Multi Tile Sync Coupling Mode
Enable Multi Tile Sync Link Coupling = AC v
Converter Band Mode Variable Output Current
Band  Single v Output Power 20.0 [2.25-40.5]

Converter Configuration

DAC Pair 0,1 DAC Pair 2,3

DAC O DAC 1
|+] Enable DAC _J Invert @ Output [+#] Enable DAC | Invert Q Output
/| Inverse Sinc Filter [¥] Inverse Sinc Filter
Enable TDD Real Time Ports Off v Enable TDD Real Time Ports  Off v
Data Settings == Data Settings
Analog Output Data Real ~ Analog Output Data Real ~
Interpelation Mode 3x ~ Interpolation Mede 3x v
Samples per AX|4-Stream Cycle} 8 v Samples per AX|4-Stream Cycle | 8 v
Required AXI4-Stream clock: 533.333 MHz Required AXI4-Stream clock: 533.333 MHz
Datapath Mode DUC 0to Fs/2 ~ Datapath Mode DUC 0 to Fs/2 ~
Mixer Settings @ Mixer Settings @
Mixer Type Fine v Mixer Type Fine v
Mixer Mode I/Q->Real v Mixer Mode I/Q->Real v
NCO Frequency (GHz)| 0.6 NCO Frequency (GHz)§ 0.6
NCO Phase 0 NCO Phase 0
Analog Settings @ Analog Settings
Nyquist Zone  Zone 1 v Nyquist Zone  Zone 1 v
Decoder Mode SNR Optimized v Decoder Mode SNR Optimized v
v
SN

> Multi title Sync: ZMtitileEH; WiEFRJLADAC BANKATAE S, RNAEREE.
> Converter band mode: 35#EZSTHIE, BAIAMsingl eI, BMEM, multiTRRZD
—EER.
Link coupling: fBEER, ACKRIRX MBS, DCRFERBE
Enable DAC: ff#E. F/n~{EF X/ DAC,
Invert Q Output: HfERERT, HFMBAVMEWENR . (REDIE 1/0HIHEBEE FANEE
FRERIEBURSAZBE L IRCE, I1x cos(f) - Qx sin(f).
Variable Output Current: RIVAHILER, MLERIZBIRER ML
Inverse Sinc Filter: &R SincitiZiEKzs,
Enable TDD Real Time Ports /BF TDD SiEtiwO, /BAE, tdd_mode if 4% NZE!
IP.  XAJLUBIE LA RF-DAC HUER4Y SRECINTIEE.
> Digital Output Data: BRI APTIEGLIRFNEIELE. FIZE Real 1 1/Q. &
HHEE 0 HIRER I/QRT, iRsE 1 L wE R
> Interpolation Mode: & EFikFAPTIERIRIFAVIRME. FIEFE 2x. 3x. 4x. 5x. 6x,
8xy 10xy 12x. 16x. 20x. 24x. 40x. SADCHI, iXEE2DACHIALLAIDDSEIERZERIRA
F, BEEARRES, ILMEDACEMEIE.
> Samples per AXI4-Stream Word: REETNEHNFH, HIFEEHECHEAN, kS



b

AR RIE A A

Chengdu HenryTech Technology co., Ltd

HWERAEERN. FREFRE—
Interpolation ModeB%%fI, AEIRYIEIE,
f&E, BATATRLE4-16.

DACHHEER 12 1R X,
SEAFDIIR R B B — 5 Z X iz R,

SFHAFRIE

> Datapath Mode:

1) DUC O to Fs/2: £ZZHM4HDUCIE;
2) DUC O to Fs/4: {Ki&
3) DUC Fs/4 to Fs/2: SR
4) No DUC 0 to Fs/2: DUCSERR#ET,

WERMARIEE, AL
WERIRENRES

Mixer Type: Ifi#coarse,
Mixer Mode:
Real—Real A%
NCO Frequency (GHz) :
AR
BRI TR X IR

FRRD AT LUE U AR IEREE S S 21 B ik T

NCOZHREFZK
NCO Phase:

Nyquist Zone:

YV V V V

Decode Mode:

MAXI BT EEREZ DA RS BIE. B,
EINA[IEFEER

| MRIFE SR 25 HY - S 2 H43DUCKR R 5
| MRIFE R 25 Y 4 2= = HHDUCHE R

fineR RS,
RN, MTHERSN, RAI1/Q-Real AJiE,

Fabric Clock

245.760
- 245760
245.760

- 245760

245.760

5#hE
o PLONHATIZ E5x

XEENERTHFRIRENREZ, TUERERE
AT 2 AT iET -

N
E]/E:J’ﬁio

FEE S0

]

5, B FDACEL BB S HAXS
FCESFOAC/S, HATMER S, FIEhEXEAER HIADCHIDACE. E IR B S AR,
EEANAXI B $SR . FRfI17E L F7System ClockingTlHE, XMESHHAITINTERE, EE, RREF
r= =317 +F S
[ERY /N = M@EE%ETUE@J BTitlemERAER:
Re-customize IP
2ynq Ultrascale+ RF Data Converter (2.6)
@ Documentation ¥ Presets - IP Location
IP Symbol  ADC Physical Resources  DAC Phy: Component Name usp_rf_data_converter_0
Show disabled ports
Basic  System Clocking  Advanced
AX4-Lite Interface Configuration
AXi4-Lite Clock (MHz) 100.0
Tile Clocking Settings
- Sampling Rate  MaxFs |~ Reference PLL Ref Ref Clock
i (GSPS) (GSPS) Clock (MHz) Clock (MHz)  Divider (MHz)
ADC 224 294912 2950 2949.120
ADC 225 |294912 2950 245.76 1
ADC 226 |294912 5.900 2949.120 - -
DAC 227 2.94912 7.000 245.76 1
DAC228 |294912 7.000 2949.120 2=
1 2
PLL Summary Settings
Tile Vco (MHz) Fb Div
ADC 224 = s
ADC 225 11796.480000000001 48
ADC 226 E -
DAC 227

11796.480000000001 48

DAC 228

EIRECE S, clock sourceiETitleBI TIERTsHIRE, Distribute

Pd

Clock Out Clock Distribute

(MHz) Source Clock

92.160 - | ite225 - | oft

92.160 ~ | Tile225 - | PLL output

92.160 - | Tie22s - | on

92.160 - | Tie227 - | PLL output

92.160 > Tile227 ‘ = off

[ [
4 1
4 1

>
oK Cancel

clockEANEFET—/  Title



AR RIE A A

Chengdu HenryTech Technology co., Ltd

fEHPLL output, FlAclock sourceB] LURIFEITRIXANTITLE. 3 ZiBiERL, XHOLER
EEHEN. BLEFRTE, [EIZ|ADCFIDACECE R M, FILLBZIAXIATHER245. 76Mhz T :

ADC Tile224 ADC Tile225 ADC Tile 226

Multi Tile Sync Converter Band Mode Link Coupling

[v] Enable Multi Tile Sync Band = Single v Link Coupling | AC v

Converter Configuration

ADC Pair 0,1 ADC Pair 2,3

ADCO ADC 1

[v) Enable ADC [ Invert Q Output () Enable ADC [ Invert Q Output

() Dither () Dither

Enable TDD Real Time Ports  Off v Enable TDD Real Time Ports = Off v

Data Settings @ Data Settings @
Digital Output Data Q v Digital Output Data rQ v

Decimation Mode Bx v Decimation Mode 6x v

Samples per AXl4-Stream Cycle 4 v Samples per AXl4-Stream Cycle 4 v

Required AXI4-Stream clock: 245.760 MHz I I Required AX14-Stream clock: 245.760 MHz I

Observation Channel

@

Observation Channel

Mixer Settings ® Mixer Settings

Mixer Type Fine v Mixer Type Fine v

Mixer Mode Real->1/Q W Mixer Mode Real->l/Q v

NCO Frequency (GHz) 0.6 NCO Frequency (GHz)

NCO Phase 0 NCO Phase 0

Analog Settings @ Analog Settings ®
Nygquist Zone Zone 1 v Nyquist Zone Zone 1 v

Calibration Mode Mode2 v Calibration Mode Mode2 v

DACHL & th 7] LIB ZIAX | Bf i«

DAC Tile 227  DAC Tile 228

Multi Tile Sync Coupling Mode
Enable Multi Tile Sync Link Coupling | AC v
Converter Band Mode Variable Output Current
Band  Single v Output Power 20.0 [2.25-40.5]

Converter Configuration

DAC Pair 0,1 DAC Pair 2,3

DAC 0 DAC1
[+/] Enable DAC [ Invert @ Output [/] Enable DAC [ Invert @ Output
[+/] Inverse Sinc Filter Inverse Sinc Filter

Enable TDD Real Time Ports | Off v Enable TDD Real Time Ports = Off v
Data Settings @ Data Settings @

i Analog Output Data Real ~ Analog Output Data Real ~
Interpolation Mode 3x ~ Interpolation Mode 3x ~
Samples per AXl4-Stream Cycle = 8 ~ Samples per AX|4-Stream Cycle 8 ~

I Required AXI4-Stream clock: 245.760 MHz Required AX|4-Stream clock: 245.760 MHz I
Datapath Mode DUC 0 to Fs/2 ~ Datapath Mode DUC Oto Fs/2 ~

Mixer Settings @ Mixer Settings @
Mixer Type Fine v Mixer Type Fine v
Mixer Mode I/Q->Real v Mixer Mode 1/Q->Real v
NCO Frequency (GHz) 0.6 NCO Frequency (GHz) 0.6
NCO Phase 0 NCO Phase 0

Analnn Sattinae @ Analan Sattinne @ v

10
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KFAXIZEORS, BNEEEITPTEEZIRME—1N245. 76Ma9RT80 F TADCEEF1
DACHiH. ZItk, RF data_converteriZFieilBECE -

Diagram x Address Editor x | Address Map X 2 00
a Q| | x|[o|Q + | KRBy A | C | Default View v &
7 Designer Assistance available. Run Block Automation
r. ]
A
i+
B
L
I
s
2 +H
B +i
I +
i L
13 +
" #
I+ +
i +
* +L
I +
-+ +
= +
* +
o +|
+
I+ +
= +
| +|
L e |

=. FARHZYNOE

HOVTERM—NZYNORZ, bdEH+EHEZRZING, IKFIZYNOAM IR 2B 4% W37 :

Diagram Address Editor % | Address Map b¢

ala|x|®|o|a M # C o |= Defaultview 2

* Designer Assistance available. Run Block Automation

mp  daa corwerter O

Search: O- ZYNQ (2 matches)

| = Zmautrascaie-wpsoc |

T Zyng Ultrascale+ RF Data Converter

ENTER to select ESC to cancel, Ctrl+Q for IF details

X TZINGHIIERELE, FHATTIUESE (11PSAIREEEIE K Zhel loword$TEN) c#4rhi¥
MELE, XERHBEE, DOR4, &0, I0BEFF. fthel lowordEl EEAL £, HTFERE
XLNMEE, BR2FEH, WMRhel lowordZBAELE, HMNEEE—T, HEAZESPI, FTERE
SP11, M1032-375| il :

11
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Re-customize IP

Zynq UltraScale+ MPSoC (3.5)

© Documentation & Presets IP Location

Page Navigator = 1/© Configur:

D Switch To Advanced Mode ~ MIO Voltage Standard

Bank0 [MIO 0:25] || Bank1 [MIO 26:51] || Bank2 [MIO 52:77] || Bank3 [Dedicated]

PS UltraScale+ Block Design
LVCMOS18 v | LVCMOS33 v  LVCMOS18 ~ | LVCMOS18 w

1/0 Configuration

Clock Configuration « |al x| ¢
DDR Configuration Search: | @
Peripheral 1o Signal I/O Type Drive Strength(mA) Polarity Speed Pull Type Direction

| PS-PL Cenfiguration
v Low Speed

Memory Interfaces

I/O Peripherals

> CAN

> 12C
() PJTAG

> () Py
[Jesu

v SPI

>[]sPio

vV sPi1 MIO32..37 v

MIO 35 v

() ss[1]
) ss[2

X

GPIOECEHNT, EAMIOLAZ, ITFILNK04828, EMIOtLEE, [ HLMK04828HY

LMK_SYNC[E] 25 5| Bl AEFPGA L, FEZREMIOHEITY R -

Re-customize IP
Zynq UltraScale+ MPSoC (3.5)

© Documentation % Presets - IP Location

Page Navigator i /O Configur:

[ Switch To Advanced Mode ~ MIO Voltage Standard
_ Bank0 [MIO 0:25] | Bank1 [MIO 26:51] | Bank2 [MIO 52:77] | Bank3 [Dedicated]
PS UltraScale+ Block Design
LveMOs18 v LVCMOS33 v LvCeMoOs18 v LVCMOsS18 v

1/0 Configuration

Clock Configuration « Q

| DDR Configuration Search: O
PS-PL Configuration F‘eripheriI [l[e} Signal /O Type Drive Strength(mA) Polarity Speed
| > () PMU
| [Jcsu
~ SPI
>[)sPio
> sPi1 MIO32..37 v
> UART
v GPIO

GPIO EMIO 1 v

[v] GPIOO MIO MIO0..25 ~

GPIO1 MIO MIO 26 .51 v

(] GPIO2 MIO I:l

Processing Unit

High Speed

Reference Clocks

ZYNGEC BRI R . BN EFERTKTEREE.

12

Pull Type

Direction

X
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v BDigtitoT4R

BRI RER AN, FAIRIE M TI##E TRF Data Converter IPLAKRZYNQHIVEM o
ST5EEEBDIKIT, FATAITEEANZITHEZHEEZNE, FHNITARKNGIES (046t
demo/rf_adda_loop/rf67 adda_vivado) TFEf2EfE, FTHbdAIIAERIE NG ITAT:

Diagram x adc_dac_ddsloop.v x| Address Editor  x | Address Map  x 2

@ e X W O a s + & | & C | U | =DefautvView v

2ynq_ultra_ps_e_0

M_AXI_HPMO_LPD

Y P00+
slowest_sync_clk mb_reset maxihpm0_lpd_aclk emio_gpio_o[94:0] p
ext_reset_in bus_struct_reset(0:0] Ppl_ps_irq0[0:0) o UART_1 +

Imk_sync(94:0]
aux_reset_in peripheral_rese((00] pLresetnd pl_resetn0
mb_debug s 1st nlerconnect_areseln0:0] UltraSCALE* pLak0
dem locked peripheral_aresen(00]

) Zynq UitraScaler MPSoC
Processor System Resel
f
ps8_0_axi_periph
4 s.Ax fesetn g [ reset_n_dds
S_AXLAGLK iready [ init_ready
S_AXIARESETN  phase._nd(310] pmmme—————————{ phase_inc[31:0]
ax_ito_oti_vi_0
D data_ck
rst_if_ck clk_wiz_0
slowest_syne_olk mb_resel e
extresetin bus struct_rese00) = H sacak G
aux_reset_in peripheral_rese((00] e
mb_debug_sys_ st iterconnect_aresein(0:0] ek int
dom Jocked peripheral_aresein(00] @—T AXI Interconnect (Discontnued)
Clocking Wizard
Processor Systom Reset
usp_rf_data_converter_0
s
500_ands [ 500_axis
S01_axds [ S01_enis
s02_axds [ 502_exis
503_axds [ 503_exis
$10_axds [ S10_axis
s11_ads [ st e m00_axis D m00_axis
s12_axds [ s12_enis mo1_axis D mo1_axs
$13_ands [ 513 axis m02_axis D mo2_axis
adct_ck [ aget ok m03_axis D mo3_axis
daco_ck [ daco_ok mo_axis D m10_axis
vin00 [ V0o mit_axis D mi1_axis
vino1 [ vno1 m2_axis D m12_axis
vin02 [ Vo2 m3_axis D m13_axis
vin03 [ Vo3 m20_axis D m20_axis
vin10 [ vt m22_axis D m22_axis
vint1 [ vat1 vouto0 D vouoo
vin12 [ vt vouto1 D vouot
vin13 [ vt vouto2 D vouo2
vin2_01 [ vn2_01 vout03 D vouo3
vin2_23 [ vi2_23 vout1o D vout1o
syseef_in D> sysetin voutt1 D voutt1
s_ax_ack vout12 D vout12
s_axi_aresetn vout13 D vou13
user_sysref_adc_0 [ user_sysrel_ado ok adcd (=

user_sysref_dac_0 [ user_sysrel_dac alCadet (=

m0_ais areseln ok adc2
mo_asis_ack ok daco
mi_oss areseln ok dact
m1_asis_ack i -
m2_asis_areseln

m2_asis_ack

50_auts_areseln

S0_axts_ack

S1_axts_areseln

S1_axts_ack

2ynq Ultrascale+ RF Data Converter

HANTH PR — LI REARR R — T . BARAZI—/ETHIEER, clk_wizfEiR. Bpia
A& Husp_rf _data_converter 0iX/IP#%Hc |k _dacORTéh. FRMIZBIE =T hECE T AYclock
outRTEPA92. 16M:

Re-customize IP

2ynq Ultrascale+ RF Data Converter (2.6)

B .

© Documentation % Presets = IP Location

IPSymbol  ADC Physical Resources  DACPhy: | b = Component Name usp_rf_data_converter_0

() show disabled ports
Basic  System Clocking ~ Advanced

[+ 5o
<0 AXid-Lite Interface Configuration
ey
2 AXid-Lite Clock (MHz) 1000
+ o
+ 510 asis
Hdien oocnd Tile Clocking Settings
","yz;f:: I = samplingRate  MaxFs = Reference PLL Ref Ref Clock Fabric Clock  Clock Out Clock Distribute
P (GSPS) (GsPS) Clock (MHz) Clock (MHz)  Divider (MHz) (MHz) Source Clock
3 wis -+
"‘lftm + ADC 224 294912 2.950 () | 2949.120 - 245.760 92.160 | Tile225 - | off s
it s+
'":i—"“ i ADC 225 294912 2.950 [ 245.760 245.76 1 ~ 245760 92.160 ~ | Tile225 PLLoutput -
i3 avis -+
[ ADC 226 |294912 5.900 () 2948120 < |b - 245760 92.160 - | Tie22s - | on -
w0 +|
wout + DAC227 |294912 7.000 V) | 245760 - | 24576 1 245760 92.160 - | Tie227 - | PLiouput -
wut2 +
out + DAC228 |294912 7.000 ) | 2949120 - |- 245.760 92.160 - frezzz [} ] o -
wutt 4
wuttt 4]
w2 1 2 3 5 4
wut3 +|
h clakd -
4 ol [ PLL Summary Settings
P ccama [
4 cicae - Tile Vo (MHz) Fb Div " R
< el [ ADC 224 N E = ,
3 Hi ADC 225 11796.480000000001 4 4 1
4 ADC 226 - 5 = S
4%
4 DAC 227 11796.480000000001 48 4 1
| DAC 228 - - - -

13
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B IAZRABTshiE SR ANECE N T, BRIt EETEEESEFHEICERHEXR,
PLA)E TAXILitedE O :

Re-customize IP

Clocking Wizard (6.0)

B .

@ Documentation - IP Location
IP Symbol  Resol Component Name elk_wiz_0
Show disabled ports
Clocking Options Ot Summary
Glock Monitor
|
| Enable Clock Monitoring
Primitive
& MMCM PLL Auto
Clocking Features Jitter Optimization
/] Frequency Synthesis || Minimize Pawer ) Balanced
Phase Algnment Minimize Ouiput Jitter
( PR | Dynamic Reconfig Dynamic Phase Shift Maximize Input Jitter fittering
+ s_axi_lite
_J - cli_out sate Ciock Starp ] Use CODC
s_axi_aclk
clk_out2
s axi aresetn = Dynamic Reconfig Interface
= locked Opti Phase Duty Cycle Config || Write DRP registers
clic_in1 DRP

Input Clock Information

Input Clock Port Name Input Frequency(MHz) Jitter Options Input Jitter Source
Primary cli_int 10.000 - 933.000 ul - 0010 Giobal buffer
Secondary clk_in2 100.000 0.010

oK Cancel

KT, BT IRAIADC DACH) TARRTshERZ245. 76MHZ, FrLATRATIET $hia it (£ S8 140
28 clk_out14fii245. 7eMA THIEIZRCIRTH, SEPRER MRk out!, BTHEH, REHM
Rz RT3 -

Re-customize IP.

X
Clocking Wizard (6.0)
@ Documentation IP Location
IP Symbol  Resource Component Name clk_wiz_0
[_J Show disabled ports
Clocking Options Output Clocks MMCM Settings Summary
The phase is calculated relative to clk_out1. #
O it Fi MH: Ph: (d Duty Cycle (%
| Output Clock | PortName | D Put Freq (MHz) ase (degrees) uty Cycle (%) £... Matched ~ Max Freq.
| Resuested Actual Requested Actual Requested Actual Routing of buffer
V) clk_out1 clk_out1 245.760 245.76000 0.000 0.000 50.000 50.0 Buffer = L 775.194
v) clk_out2 clk_out2 245.760 245.76000 0.000 0.000 50.000 50.0 Buffer ® 775.194
J clk_out3 clk_out3 100.000 0.000 50.000
clk_outd 100.000 0.000 50.000 b
clk_outs 100.000 0.000 50.000 Buffe N O
& clk_out6 100.000 0.000 50.000
clk_out7 100.000 0.000 50.000
=+ s_axi_lite
- clk_out1 E oL E
s_axi_aclk
. clk—o“'rt2 Output Clock  Sequence Number
q
s_axi_aresetn
. locked 1
clk_in1 7
1
1
il
!
1
Enable Optional Inputs / Outputs for MMCM/PLL Reset Type Phase Shift Mode
) power_down [ input_clk_stopped WAVEFORM (®) LATENCY
) clkfbstopped
v

>

XZRTRRER Y. EER— TMHAFPBEXAXIEDOIP, M{Faxi_lite_ctrl 0, IP
MNFIFENTHNE:
14
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J > rfe7 adda vivado > repo > axi_lite_ctrl >

} B

- xgui

| axi_lite_ctrl.v

@ component.xml

N HF - BE -

Il

=k

2026/4/7 =R 18:02
2024/12/2 283— 19:03
2024/12/2 E8— 19:.03

fEvivadolT EHF X IPERKR:

v PROJECT MANAGER

Sources

o

Add Sources Settings

Language Ter

IF |P Catalog

~P INTEGRATDA
|
Create Block [

Open Block D|

Generate Blog

v SIMULATION

Run Simulatiof

v RTLANALYSIS
P Run Linter

> Open Elabora

PRS

o

Project Settings
General
Simulation
Elaboration
Synthesis
Implementation

Bitstream

v 1P

Design  x Signals

> | sa |

IP > Repository

Add directories to the list of repositories. You may then add additicnal IP to a selected

1E axi_lite_ctrl chigzs

=70

R

Ak

Mg
Verilog File

Microsoft Edge HIT...

Q

@

ALY

18 KB
42 KB

repository. If an IP is disabled then a tool-tip will alert you to the reason.

it

7

§

IP Repositories

+

I c:/Users/lenovo/Desktop/rf67_adda_vivado (Project) I

Packager

Tool Settings
Project
IP Defaults

> Vivado Store

Source File

rst_ps8_0_99M
slowest_sync_ck mb_resel
bus_struct_reset{0:0]
peripheral_resel[0.0]
interconnect_areseln]0:0]
peripheral_aresein[0.0]

mb_debug_sys_rst
dom_locked

Processor System Reset

2zynq_ultra_ps_e_0

RXMERAFPALLBITIER, FHfilbdifk X MELRE 52 F] LUI4REE |

maxihpmo_ipd_aclk
pl_ps_rq0[0:0]

ZYNQ

UltraSCALE*

X
M_AXI_HPMO_LPD {3
aPo_0 +[[|
emio_gpio_o[940] b Imk_sync[94:0]
UART_1 4
pl_resetnd pl_resetn0

pl_clko

Zynq UltraScale+ MPSoC

rst_rf_ck

slowest_sync_ck mb_reset

ext reset in bus_struct_reset0:0]
aux_reset_in peripheral_rese{(0:0]
mb_debug_sys rst  interconnect_aresetn[0:0]
dem_locked peripheral_aresetn(0:0]

Processor System Reset

S00_axis [

s01_axis [

502_axis [

$03_axis [

$10_axis [

s11_axis [

s12_axis [

s13_axis [
adct_ck [

daco_ck [

vin00 [
vin01 [

vin02 [

vin03 [

vin10 [

vint1 [

vin12 [

vin13 [

vin2_01 [

vin2_23 [

sysref_in [

user_sysref_adc_0 [

user_sysref_dac_0 [

Block Properties...
Highlight

Show Resources Estimation...
Delete

Copy

Search...

Select All

Add IP...

Add Module...
Customize Block...

IP Documentation

Edit in IP Packager

Orientation

Pinning

Validate Design
Expand/Collapse
Create Hierarchy...
Create Comment
Create Port...

Create Interface Port...
Regenerate Layout

Save as PDF File...

ps8_0_axi_periph r -
%
X
s_axi e
e 1 =
s_axi_aresetn b
ek int el
Clocking Wizard Q
W
r
usp_rf_data_converter_0
O g
bl s_ax
500_axis
S01_axis V3
S02_axis
$03_axis.
S10_axis
S11_axis m00_axis
s12_axis mo1_axis
$13_axis. m02_axis
adet_ck m03_axis
dac0_ok m10_axis
vin00 mi1axs { &
Vi1 mt2_axis
vin02 mt3_axis
vin03 m20_axis
vin10 m22_axis
vin11 vout00
vin12 vouto1
vin13 vout02
vin2_01 vout03
vi2_23 vout10
sysref_in vout11
s_axi_ack otz o
s_axi_aresetn vout13
user_sysref_ade i adef -
user_sysref_dac ok adel
m0_axis_aresetn ok_adc2
mo_axis_aclk o _daco
m1_axis_aresetn ok dact (=
m1_axis_ack iq -
m2_axis_aresetn
m2_axis_ack
50_axis_aresetn
50_axis_ack
s1_axis_aresetn
s1_axs_ack

15
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Eﬂ%%ﬁ&—¢#%%WﬁﬁIﬁ,m$M%T

Edit in IP Packager X
|
Choose a project name and lecation for editing.
Project name: axi_lite_ctrl_v1_0_project |

Project location: ivado/rf67_adda_vivado.tmp B |

Edit IP project will be created at: ...te_ctrl_v1_0_project

BN (]

T ITHRER, RATTUERIPREEIE, HREREKRE, AZOFIRPAREL
MESHIR:

Sources 0 H X Project Summary x| Package IP - axi_lite_ctrl x| axi_lite_ctrl.v  x
- a =
Q|=|s |+ 0 & c:/Users/lenovo/Desktop/rfs7_adda_vivado/repo/axi_lite_ctrifaxi_lite_ctrl.v
Design Sources (2) =
2 Q X B BIX W/ 0
I @ = axi_lite_ctrl (axi_lite_:trl.v)l
7 // User d
'
> IP-XACT (1) 8! // Do I eters beyond ti 1line
Constraints 9
" " 10 // width of 5 AXI data bus
Simulation Sources (1) mal i X < 2B
11 parameter integer C_S_AXI DATA WIDTH = 32,
’ Utility Sources 12 // Width of S AXI address bus
13 parameter integer C_S_AXI ADDR_WIDTH =6
14 )
15 (
le / Users to add ports here
7 4 output reg reset_n,
'
g8 output reg init_ready,
output reg [31:0] phase_inc,

HAP SR
reset_nEMTMAA LRIt sRRIEHIBEE A5,
init_ready REAR KA A A TR BHBUTRAES
phase_inc2BAIIADC DAC SYSREISFSEM, FT 1B IBAIDDSHIRIE KL IE SR 1R18H)
B8, WK, ERZIELE.

PRIERAGSITIFE, BATALUEE, &LMESEBEEA NFESL:

16
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PROJECT MANAGER - axi_lite_ctrl_v1_0_project

Sources P B Project Summary x | Package IP - axi_lite_ctrl »  axi_lite_ctrl.v x

Q=8|+ 0 & c:/Users/lenovo/Desktop/r67_adda_vivade/repo/axi_lite_ctrifaxi_lite_ctrl.v

Q x B B X / B Q

® . axi_lite_ctrl (axi_lite_ctrl.v)

IP-XACT (1)
Constraints

Simulation Sources (1)

Utility Sources

if (slv_reg rden)

begin
axi_rdata <= reg_data_out; // register read data
end
end
end
Hierarchy  Libraries Compile Order always @( posedge S_AXI_ACLK )
begin
if ( S_AXI ARESETN == 1'b0 )
Source File Properties P L0 [ X begin
reset_n <= 1'b0;
® axi_lite_ctrl.v o init_ready<= 1'b0;
A phase_inc <= *do;
(] Enabled ——
" else begin
Location: c:/Users/lenovo/Desktop/rf67_adc
- reset_n <= slv_reg0[0];
Type: Verilog E‘ init_ready <= slv_regl[0];
phase_inc <= slv_reg2;
Library: E‘ end
end
Size: 17.8 KB i/ mser locie end
Modified: Monday 24/12/02 07:03:04 PM TSRS
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“timescale 1ns / 1ps
module adc_dac_dds|oop (

//global clock

input pl_clk_n,
input pl_clk_p,
input pl_sysref n,
input pl_sysref p,
//rf signal

input adc1_clk_n,
input adc1_clk_p,
input dac0 _clk_n,
input dac0_clk_p,
input sysref_in_n,
input sysref_in_p,
input vin00_v_n,
input vin00_v_p,
input vin01_v_n,
input vin01_v_p,
input vin02_ v _n,
input vin02_ v p,
input vin03_v_n,
input vin03_ v _p,
input vin10_v _n,
input vin10_v_p,
input vinil_v_n,
input vinll_v_p,
input vin12_v_n,
input vin12_v_p,
input vin13_v_n,
input vin13_v_p,
input vin2_01_v n,
input vin2_01_v p,
input vin2_23 v n,
input vin2_23 v p,
output vout00_v_n,
output vout00_v_p,
output vout01_v_n,
output vout01_v_p,
output vout02_v_n,
output vout02_v_p,

output vout03_v_n,
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output vout03_v_p
output vout10_v_n
output voutl10_v_p
output voutl11_v_n
output vout11_v_p
output vout12_v_n
output vout12_v_p
output vout13_v_n
output vout13_v_p
//

output Imk_sync
output [2:0] led

)

%

//adc axi master, adc result output bus

wire [63:0] m00_axis_tdata;

wire m00_axis_tvalid;
wire [63:0] m01_axis_tdata;
wire m01_axis_tvalid;
wire [63:0] m02_axis_tdata;
wire m02_axis_tvalid;

wire [63:0] m03_axis_tdata;

wire m03_axis_tvalid;
wire [63:0] m10_axis_tdata;
wire m10_axis_tvalid;
wire [63:0] m11_axis_tdata;
wire ml11_axis_tvalid;
wire [63:0] m12_axis_tdata;
wire ml12_axis_tvalid;
wire [63:0] m13_axis_tdata;
wire m13_axis_tvalid;
wire [95:0] m20_axis_tdata;
wire m20_axis_tvalid;
wire [95:0] m22_axis_tdata;
wire m22_axis_tvalid;
/

//dac axi slave, dac data output bus
wire [127:0] s00 axis_tdata;
wire s00 _axis_tready;
wire [127:0] s01_axis_tdata;
wire s01_axis_tready;
wire [127:0] s02_axis_tdata;
wire s02_axis_tready;

wire [127:0] s03_axis_tdata;
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wire s03_axis_tready;
wire [127:0] s10_axis_tdata;
wire s10_axis_tready;
wire [127:0] s11_axis_tdata;
wire s11_axis_tready;
wire [127:0] s12_axis_tdata;
wire s12_axis_tready;
wire [127:0] s13_axis_tdata;
wire s13_axis_tready;
// Local Parameters derived from user selection
parameter CHANLE_DAC = 8;
wire [127:0]dds_data;

wire [CHANLE DAC-1:0]dac_tready;

wire [9:0]adc_tvalid;

/
//ADC result define

(*mark_debug="true"*)wire [15:0]adc_data i ch1;
(*mark_debug="true"*)wire [15:0]adc_data q ch1;
(*mark_debug="true"*)wire [15:0]adc_data i ch2;
(*mark_debug="true"*)wire [15:0]adc_data q ch2;
(*mark_debug="true"*)wire [15:0]adc_data_i_ch3;
(*mark_debug="true"*)wire [15:0]adc_data g ch3;
(*mark_debug="true"*)wire [15:0]adc_data_i_ch4;
(*mark_debug="true"*)wire [15:0]adc_data_q ch4;
(*mark_debug="true"*)wire [15:0]adc_data_i_ch5;
(*mark_debug="true"*)wire [15:0]adc_data q ch5;
(*mark_debug="true"*)wire [15:0]adc_data i ché;
(*mark_debug="true"*)wire [15:0]adc_data q ché;
(*mark_debug="true"*)wire [15:0]adc_data i ch7;
(*mark_debug="true"*)wire [15:0]adc_data q ch7;
(*mark_debug="true"*)wire [15:0]adc_data i ch8;
(*mark_debug="true"*)wire [15:0]adc_data q ch8;
(*mark_debug="true"*)wire [15:0]adc_data_ch9;
(*mark_debug="true"*)wire [15:0]adc_data_ch10;
//8 ch iq rf

assign adc_data_i_ch1 = m00_axis_tdata[15:0];
assign adc_data g ch1 = m00_axis_tdata[31:16];
assign adc_data i ch2 = m01_axis_tdata[15:0];
assign adc_data g ch2 = m01_axis_tdata[31:16];
assign adc_data i ch3 = m02_axis_tdata[15:0];
assign adc_data g ch3 = m02_axis_tdata[31:16];
assign adc_data_i_ch4 = m03_axis_tdata[15:0];
assign adc_data g ch4 = m03_axis_tdata[31:16];

assign adc_data_i_ch5 = m10_axis_tdata[15:0];
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rl

assign adc_data g ch5 = m10_axis_tdata[31:16];
assign adc_data_i_ché6 = m11_axis_tdata[15:0];
assign adc_data g ch6 = m11_axis_tdata[31:16];
assign adc_data_i_ch7 = m12_axis_tdata[15:0];
assign adc_data g ch7 = m12_axis_tdata[31:16];
assign adc_data i ch8 = m13_axis_tdata[15:0];
assign adc_data q ch8 = m13_axis_tdata[31:16];
//2 ch analog

assign adc_data ch9 = m20 axis tdata[15:0];
assign adc_data ch10 = m22 axis_tdata[15:0];
%

//dac tx valid

{m03_axis_tvalid,

assign adc tvalid[3:0]

assign adc_tvalid[7:4] = {m13_axis_tvalid,
assign adc_tvalid[9:8] = {m20_axis_tvalid
assign s00_axis_tdata = dds_data;

assign s01_axis_tdata = dds_data;

assign s02 axis_tdata = dds_data;

assign s03 axis_tdata = dds_data;

assign s10_axis_tdata = dds_data;

assign s11_axis_tdata = dds_data;

assign s12 axis_tdata = dds_data;

assign s13 axis_tdata = dds_data;

assign dac_tready[0] = s00 axis_tready;
assign dac_tready[1] = s01_axis_tready;
assign dac_tready[2] = s02 axis_tready;
assign dac_tready[3] = s03_axis_tready;
assign dac_tready[4] = s10_axis_tready;
assign dac_tready[5] = s11_axis_tready;
assign dac_tready[6] = s12_axis_tready;
assign dac_tready[7] = s13 axis_tready;

//DAC output assign

m02_axis_tvalid, m01_axis_tvalid, m00_axis_tvalid};
m12_axis_tvalid, mi1_axis_tvalid, ml0_axis_tvalid};

m22_axis_tvalid};

(*mark_debug="true"*)wire [15:0]dac_data_ i _point1;

(*mark_debug="true"*)wire [15:0]dac_data q point1;

wire

wire

wire

wire

wire

wire

assign dac_data_i_point1 = dds data[15:0];

[15:0]dac_data_i point2;
[15:0]dac_data g point2;
[15:0]dac_data_i point3;
[15:0]dac_data_qg_point3;
[15:0]dac_data_i_point4;

[15:0]dac_data_q_point4;
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assign
assign
assign
assign
assign
assign

assign

reg

reg

dac_data_qg_point1

dac_data_i_point2
dac_data_qg_point2
dac_data_i_point3
dac_data_qg_point3
dac_data_i_point4

dac_data_qg_point4

dds_data[31:16];
dds_data[47:32];
dds_data[63:48];
dds_data[79:64];
dds_data[95:80] ;

dds_data[111:96];

dds_data[127:112];

user_sysref_adc;

user_sysref dac;

wire init_ready;

wire reset_n_dds;

wire [31:0]phase_inc;

system system_i

(

.adc1_clk_clk_n

.adc1_clk_clk_p

.dac0_clk_clk_n

.dac0_clk_clk_p

.data_clk
.init_ready

. Imk_sync

.m00_axis_tdata
.m00_axis_tready
.m00_axis_tvalid
.m01_axis_tdata
.m01_axis_tready
.m01_axis_tvalid
.m02_axis_tdata
.m02_axis_tready
.m02_axis_tvalid
.m03_axis_tdata
.m03_axis_tready
.m03_axis_tvalid
.m10_axis_tdata
.m10_axis_tready
.m10_axis_tvalid
.m11_axis_tdata
.m11_axis_tready
.m11_axis_tvalid

.m12_axis_tdata

(adc1_clk_n)

(adc1 _clk_p)

(dac0_clk_n)

(dac0_clk_p)

(data_clk),
(init_ready),

(Imk_sync),

(m00_axis_tdata),

(1'b1),

(m00_axis_tvalid),

(m01_axis_tdata),

(1'b1),

(m01_axis_tvalid),

(m02_axis_tdata),

(1'b1),

(m02_axis_tvalid),

(m03_axis_tdata),

(1'b1),

(m03_axis_tvalid),

(m10_axis_tdata),

(1'b1),

(m10_axis_tvalid),

(m11_axis_tdata)

(1'b1),

(m11_axis_tvalid),

(m12_axis_tdata),

Lo



.m12_axis_tready
.m12_axis_tvalid
.m13_axis_tdata

.m13_axis_tready

.m13_axis_tvalid

.m20_axis_tdata
.m20_axis_tready
.m20_axis_tvalid
.m22_axis_tdata
.m22_axis_tready

.m22_axis_tvalid

. phase_inc
.pl_resetn0

.reset_n_dds

.s00_axis_tdata
.s00_axis_tready
.s00_axis_tvalid
.s01_axis_tdata
.s01_axis_tready
.s01_axis_tvalid
.s02_axis_tdata
.s02_axis_tready
.s02_axis_tvalid
.s03 axis_tdata
.s03 _axis_tready

.s03 _axis_tvalid

.s10_axis_tdata
.s10_axis_tready
.s10_axis_tvalid
.s11_axis_tdata
.s11_axis_tready
.s11_axis_tvalid
.s12_axis_tdata
.s12_axis_tready
.s12_axis_tvalid
.s13 axis_tdata
.s13 axis_tready

.s13 _axis_tvalid

.sysref_in_diff_n
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(1'b1),

(m12_axis_tvalid),

(m13_axis_tdata),

(1'b1),

(m3_axis_tvalid),

(m20_axis_tdata),

(1'b1),

(m20_axis_tvalid),

(m22_axis_tdata),

(1'b1),

(m22_axis_tvalid),

(phase_inc),
(fclk_reset0),

(reset_n_dds),

(s00_axis_tdata),

(s00_axis_tready),

(1'b1),

(s01_axis_tdata),

(s01_axis_tready),

(1'b1),

(s02_axis_tdata),

(s02_axis_tready),

(1'b1),

(s03_axis_tdata),

(s03_axis_tready),

(1'b1),

(s10_axis_tdata),

(s10_axis_tready),

(1'b1),

(s11_axis_tdata),

(s11_axis_tready),

(1'b1),

(s12_axis_tdata),

(s12_axis_tready),

(1'b1),

(s13_axis_tdata),

(s13_axis_tready),

(1'b1),

(sysref_in_n),

3
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.sysref_in_diff_p (sysref_in_p),
.user_sysref_adc_0 (user_sysref_adc),

.user_sysref_dac_0 (user_sysref_dac),

.vin00 v n (vin00_v_n),

.vin00 v p (vin00_v_p),

.vin01_v n (vin01_v_n),

.vin01_v p (vin01_v_p),

.vin02_v_n (vin02_v_n),

.vin02_v p (vin02_v_p),

.vin03_ v n (vin03_ v n),

.vin03_v p (vin03_ v _p),

.vin10.v n (vin10_v_n),

.vinl0_ v p (vin10_v_p),

.vinll_ v.n (vin11_v_n),

.vinll v p (vin11_v_p),

.vin12_v n (vin12_v_n),

.vin12_v p (vin12_v_p),

.vin13_ v n (vin13_v_n),

.vin13_ v p (vin13_v_p),

.vin2 01 v n (vin2_01_v_n),
.vin2 01 v p (vin2_01 v _p),
.vin2. 23 v n (vin2_23 v_n),
.vin2. 23 v p (vin2_23 v_p),

.vout00 v_n (vout00_v n),

.vout00 v _p (vout00_v p),

.vout01 v n (vout01_v n),

.vout01 v _p (vout01_v p),

.vout02_v_n (vout02_v n),

.vout02_v_p (vout02_v p),

~vout03_v_n (vout03 v n),

~vout03_v_p (vout03 v p),

.vout10 v n (vout10_v_n),

.vout10 v p (vout10_v p),

.vout11 v n (vout11_v_n),

.vout11l v p (vout11_ v p),

.vout12 v n (vout12_v n),

.vout12 v p (vout12_v p),

.vout13_v_n (vout13_v n),

.vout13_v_p (vout13_v_p)

// Multi—tile sync logic
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IBUFDS pl_clk_i

(
A (pl_clk_p)
. IB (pl_clk_n)
.0 (pl_clk)
)3

IBUFDS pl_sysref_i
(
N (pl_sysref p)
.IB (pl_sysref n)
.0 (pl_sysref)
DE
reg pl_sysref_reg;
always @(posedge pl _clk)pl_sysref_reg <= pl_sysref;
always @(posedge pl _clk)user_sysref adc <= pl|_sysref reg;
always @(posedge pl _clk)user_sysref dac <= pl_sysref reg;
//tx dds
(*mark_debug="true"*)reg [63:0] phase dds_in;
(*mark_debug="true"*)reg [15:0]phase_inc_reg;
always @ (posedge data clk)begin
if(lreset _n_dds)begin
phase_inc_reg<=phase_inc;
phase_dds_in[16%0 +:16]<=16"'d0;//point 1

phase_dds_in[16%¥1 +:16]<=phase_inc_reg;//point 2

phase_dds_in[16%¥2 +:16]<=phase_inc_reg+phase_inc_reg;//point 3

phase_dds_in[16*¥3 +:16]<=phase_inc_reg+phase_inc_reg+phase_inc_reg;point 4

end

else begin

phase_dds_in[16*¥0 +:16]<=phase_dds_in[16*0 +:16]+{phase_inc_reg, 2'd0} ;point 1

phase_dds_in[16%¥1 +:16]<=phase_dds_in[16*1 +:16]+{phase_inc_reg, 2'd0} ;point 2

phase_dds_in[16%¥2 +:16]<=phase_dds_in[16*¥2 +:16]+{phase_inc_reg, 2'd0} ;point 3

phase_dds_in[16*3 +:16]<=phase_dds_in[16*3 +:16]+{phase_inc_reg, 2'd0} ;point 4

end

end

genvar ch;
generate
for (ch = 0; ch < 4; ch = ch + 1) begin
dds_compiler_0 dds_compiler_0
(
.aclk (data_clk ),
. aresetn (reset_n_dds ),

.s_axis_phase_tvalid (1'b1 ),

input wire aclk
input wire aresetn

input wire s_axis_phase_tvalid
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.s_axis_phase tdata (phase_dds_in[16*ch +:16] ), input wire [7 : 0] s_axis_phase tdata
.m_axis_data_tvalid (), // output wire m axis_data_tvalid
.m_axis_data tdata (dds_data[32%ch +:32])// output wire [31 : 0] m_axis_data_ tdata
)
end

endgenerate

//led
assign led[0]=1'b0;
assign led[1]=1'b0;

assign led[2]=init_ready;

endmodule

KA (KBITUEFERAFESEvivadoTHE)

1. RN 7-7T21TRENTENNEES, EHEEHRFSOC 670RIMNE, B &pl_clk_p/nEH
B4h, pl_sysref_p/nfpl refS#Bt4, adel_clk_p/nFldac0_clk_p/nZADC DACT{ERTsH. Fh
£XFADC DACRE]#, sysref_in_p/n2FTFADC DACHER%titleFEHWEEEE. HAES, vinF
B RADCHINIE S 51Rl. voutBR5r EDACKHILH S|, FIZR Imk_sync BT 8T Fr Imk04828kY[E] 548
{EIZHIS I . ZEESTIRIER ed.

2. KRB 73-941T 2 FATADCHIAX | ML HE O, I 10BBADCRIEFE SR

3.961T-1121TKAT, FFATHIDACK L AIAX I BIEMAREO .

4. M4-NMT7EX T daciBIEHENMALNBBIMBEYES . XL NMESREZERZIDACHIAXI

5.11947-1621T, EX TADCISS, assigniEiERaxiiEO L, HHiEEadcHaxi_tval idg
XQ1F:TFO

6. 16417-1981T, 155 ¥4ddsiEiERaxi b, 1EAdaciBi@it, WUKEX T dackyiFlaRImH4
KR HEIRES, EEEdds E1EAILN;

7.200-204E X TJLNMES . HA, user_sysref _adc user_sysref dacEiE#EZ|bdd, F
FADC DACHERH NS TitleEH IR #1E%; reset_n_dds, phase_inclll2%kHbdH, axi lite
ctrl IPAZATIZHIDDSHIE L, FAARBHIZHIES, init_readyM@FRmvitisFERARKIEH]
YR SERR R RIRRES .

8. 20532117 JE A Todi% I BT 2 14 SE 4515

9.324%3401T, KREGHEM T ABUFA TS ERMMNEN B, AERIEe_clk
BHhxtp|_sysreffT$8, mE4 Huser_sysref_adcHluser_sysref_dac@mNEEES, HRGHAFbd
&It Fiade dacEIHHAN, AETitle EHFA.

10. BATE S HE—T342-3731T, XERST R A T4 RKDDSIE S 4 th IE R ZAIDACKIRI A &
B4, XEBIREF, 3451T-3501THIEURIR T, HATEE (reset_n_ddsHOMIRHE, #FIEHTH]

26
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{Biphase_inc_regfphase_inc, {Ri&phase_inc k512, BBLBARLE B reset_n_ddshilkfg,
filphase_inc_reg®h2512. # Hphase_dds_inffi NFITUEREHE, SHEANIEKAENEERE S AN
DDSHIN H 42 :

phase_dds_in[16%0 +:16]<=16"d0;point 1

phase_dds_in[16%1 +:16]<=phase_inc_reg;point 2

phase_dds_in[16%2 +:16]<=phase_inc_reg+phase_inc_reg;point 3

phase_dds_in[16*3 +:16]<=phase_inc_reg+phase_inc_reg+phase_inc_reg;point 4

FiRPOM6bit Hphase dds_inERZRHIAEI3601T-3731THIddsH . ddsfilik 744, EA
generateffor {BIfE|4. BERHRMZ, FAFIBLAIIphase_dds_intBAKRIBE— 2BV
NBAIEE, Frlddsii s 2P/ MEERIES . AT AEMRMNNMEERES? ERdackaxi
#FO, NBRNZAEE IPRATLUE, —DETEEIESA N RESR N I/08HR) .

11. 3601 7-3731 TR AL RA 2 HILAIANDDSHER, 1Eidphase_dds_inNF itk 14 25 40 38 fin #5050
AN, dds#iitidds_datalE K3ZE#E. FHAIODS IPELEMT:

| DDS Compiler (6.0)
© Documentation IP Location C' Switch to Defaults
IP Symbol  Information Component Name dds_compiler_0
Show disabled ports Configuration  Implementation ailed Implementation | Summary
Configuration Options] SIN COS LUT only v

System Requirements
System Clock (MHz) 100

Number of Channels

Mode Of Operation Standard v
Frequency per Channel (Fs) Not Applicable
SIN/COS Output Type ' Integer v
Parameter Selection  Hardware Parameters
Noise Shaping Taylor Series Corrected v
Parameters
= — S_AXIS_PHASE
- Phase Width | 16
L— P s_axis_phase_tdata[15:0] | M_AXIS_DATA —= !
— P s_axis_phase_tvalid I m_axis_data_tdata[31:0] B = I Output Width| 16
- aclk m_axis_data_tvalid p —
-Q aresetn ‘

Cancel

HeConfiguration optionZSIN COS LUT onlyFRRIE& %ML, LUTERRARERK,
T HEHIphase widthFlloutput widthg16fi. {ER7ZA IPREALIEER], axiEOMANR160I3E,
MIEAIRI2L, AftA? BA32IFE0-15L2SINEZEIME, 16-312C0SKZLKME . BT
DACHI NEIRESR | /QMIN, axiiINZSMNEGEE, 1/03255H0, FRLADDSIE RIZNIGFE & HIEEE
| QHURM L BIDACH EW R . 18T 3941T-4011THURIR, %A% |dac_tdata. dac_tdataBiE{CAIE
idassigniE1%E| TDACHI LAsFF kiaxi#E O L.

Z AR B AR -

27
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75 SRIFERDbiItXXHSHES

BAVEITIEIE, BESIM, RNIAFELEWTILANSIE, BHTAC DACETEHE
TESIRD, HRIAZYNQ IPFZEIMIOSIR, TN BLLF, BHEE, FFEHE, SIMARFTAIHE
RAWMBEIEREMBITX M, XLATLIRRAREIEIE, vivadofK LR XIRFSOCHIADC DAC
EEDECS BRI, FIUERSHER, RAERMNATUFES:

Tcl Console | Messages |Log Reports Design Runs Package Pins | /O Ports X ?2 .00
Q|| s |@|+|H )
Name Direction Neg Diff Pair  Package Pin Fixed Bank /O Std
v All ports (50)
> 6 adel_clk_12642 ( IN default (LVCMOS18) -
> 5 dacO_clk_12642 ( IN default (LVCMOS18) -
> b GPIO_0_42631 (" OUT v 88 LVCMOS33" *
> i sysref_in_12642 ( IN default (LVCMOS18) -
> 6 vin2_01_12642 (2 IN default (LVCMOS18) -
> 15 vin2_23_ 12642 (2 IN default (LVCMOS18) ~
> 5 vin00_12642 (2) IN default (LVCMOS18) -~
> 6 vin01_12642 (2) IN default (LVCMOS18) -~
> [ vin02_12642 (2) IN default (LVCMOS18) -~
> B vin03_12642 (2) IN default (LVCMOS18) -~
> B vin10_12642 (2) IN default (LVCMOS18) -
> B vin11_12642 (2) IN default (LVCMOS18) -~
> b vin12_12642 (2) IN default (LVCMOS18) -~
> [B vin13_12642 (2) IN default (LVCMOS18) -~
> 5 vout00_12642 (2) OUT default (LVCMOS18) -~
> o vout01_12642 (2) OUT default (LVCMOS18) -~
> LB vout02_12642 (2) OUT default (LWVCMOS18) -~
> b voutD3_12642 (2) OUT default (LVCMOS18) -~
> [ vout10_12642 (2) OUT default (LVCMOS18) -~
> 6 vout11_12642 (2) OUT default (LVCMOS18) -~
> Lo vout12_12642 (2) OUT default (LVCMOS18) -~
> 6 vout13_12642 (2) OUT default (LVCMOS18) -~
v @ led (3) ouT v 88 LVCMOS33” b
< led[2] ouT D11 v v 88 LVCMOS33” ¥
4 led[1] ouT A10 v v 88 LVCMOS33" b
4 led[0] ouT AS v v 88 LVCMOS33* ™.
v [~ Scalar ports (4)
B pl_clk_p IN pl_clk_n AG15 v v 65 LVDS* -
[ pl_sysref_p IN pl_sysref_n AG17 e v 65 LVDS" -
< >

HEWFRE, FA1IZEDEBUG, KEETNEIRELF T mark debughric, FHfldebugiZ BT,
BHHERERS, Bclk wiz 03XNIPAJcIk outl:
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{ Bl set Up Debug %

Nets to Debug

The nets below will be debugged with ILA cores. To add nets click "Find Nets to Add". You can also select nets in the Netlist or other windows, then
! drag them to the list or click "Add Selected Nets".

. Q| x| % m|+ = L]
Name Clock Domain Driver Cell Probe Type
R Select Clock Domain X

> | # adc_data_ch
. [+ adc_data_i( Thelistbelow contains 'GLOBAL_CLOGK' nets.
To see other types of clock nets use the drop-down button.

> | * adc_data_j_t
> % adc_data_i_i

> a 7 | i
> I adc_data i Q= = GLOBA v Search hierarchically

> | % adc_data_j_ MUl system_i/usp_rf_data_converter_0/inst/i_system_usp_rf_data_converter_0_0_bufg_gt_ctri/clk_dac0 A~
> '+ adc_data_i I system_i/usp_rf_data_converter_0/inst/i_system_usp_rf_data_converter_0_0_bufg_gt_ctrl/clk_adc1

’ > % adc_data_j T pl_clk_BUFG
> Ir* adc_data_i_ Ml system_i/clk_wiz_0/inst/CLK_CORE_DRP_l/clk_inst/clk_in1_system_clk_wiz_0_0

. > [* adc:data:q__ I m Isystem_ifclk_wiz_winstlcLK_CORE_DRP_IIcIk_inst.'r:lk_oun‘ I

Il system_i/clk_wiz_0/inst’/CLK_CORE_DRP_l/clk_inst/clk_out2 v

. Wi
oy |

RIEREFRE R ENT :

1 Set Up Debug X

ILA Core Options

Choose features for the ILA debug cores.

| Sample of data depth: || 2048 v

Input pipe stages: 0 v

[ Trigger and Storage Settings

(/] Capture control

(] Advanced trigger

oy
\ T Back Next Einish Cancel
N

mRE—TE&EmFinish:
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{ Set Up Debug
AM D a Set up Debug Summary
Viva d (m] © 1 debug core will be removed: u_ila_0
ML Edition © 1 debug core will be created

@ Found 1 clock

[+ Open in Debug layout

To apply the above changes, click Finish

BLEYF i latZotr 1+sfRTF—T . HNERERbIt. WRFEE Y RiFdebugAILIBECE
FZe. anafEMmark debugB®E (077ELIEiN ZFEFMARK_DEBUG) , XETEE.

S iFbitERFENSEE HxsadX . VivadoSZEF=file—>export—>export
hardware, ZF—7T1 5 HNext:

Export Hardware Platform X

AM D n Export Hardware Platform

This wizard will guide you through the expert of a hardware platform for use in the Vitis or

Viva d (] PetaLinux software tools.

ML Edition
To export a hardware platform, you will need to provide a name and location for the exported
file and specify the platform properties.

A~
i ?/.‘ Next Fir Cancel

IE—EBREEFHEIbitXMF, mdiNext:

Neo
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Export Hardware Platform

Output

Set the platform properties to inform downstream tools of the intended use of the target platform's hardware design.

() Pre-synthesis
"~ This platform includes a hardware specification for downstream software tools.

@ Include bitstream

‘This platform includes the complete hardware implementation and bitstream, in addition to the hardware specification

for software tools.

HNext:

Export Hardware Platform

Files

Enter the name of your hardware platform file, and the directory where the XSA file will be stored.

XSA file name: adc_dac_ddsloop

Export to: C:/Users/lenovo/Desktop/rf67_adda_vivado

The XSA will be written to: C:\Users\lenovo\Desktop\rf67_adda_vivado\adc_dac_ddsloop.xsa

‘ ‘ Cancel ‘

wmEREFinishsERSH:
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Export Hardware Platform X

AMDZ\

Vivado
ML Edition

Exporting Hardware Platform

@ A new fixed hardware platform named 'adc_dac_ddsloop' will be written as
'C:\Users\lenovo\Desktop\rf67_adda_vivado\adc_dac_ddsloop.xsa'.

© The platform will include a post-implementation model, including a bitstream description,
describing the hardware for downstream software tools.

To export the platform, click Finish.

RN T X2 IRARE BT

C J > rf67 adda vivado >

© @D ® W N HFEy =EBF~
= ) KRE s Hh
repo 2026/4/1 =5 18:02 prE=
1f67_adda_vivado.cache 2026/4/7 EH5_ 18:04 Mtk
rf67_adda vivado.gen 2026/4/7 EEET” 18:04 i
rf67_adda_vivado.hw 2026/4/7 245 18:04 Sk
rf67 adda vivado.ioplanning 2026/4/7 EB” 20:32 prgl=c
rf67_adda vivado.ip_user files 2026/4/7 EEH_ 18:04 e
1f67_adda_vivado.runs 2026/4/7 EH5_19:53 M fHE
rf67 adda vivado.sim 2026/4/7 E5E— 18:04 i
rf67_adda_vivado.srcs 2026/4/7 E2H_ 18:04 e
rf67 adda vivado.tmp 2026/4/7 E88 19:28 gl
‘ | adc dac ddsloop.xsa 2026/4/7 8 20:33 XSA {5 1,600 KB
rf67 adda vivado.xpr 2026/4/7 EEHI_ 20:32 Vivado Project File 41 KB

t. VitisTiEEM
Befl]E— 5 T AT Sibixsaseth, X—TRATHMITRL i tis THE. BATHSLE

SEREBRERBFRIME—ANMIErfordr_vitisfI3XHR, HMTEL—THSHAIxsaXXHEHI
ik
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C J > rfe7dr vitis

N HiF ~ 'E -

=2 E&rzHEs it F
[ adc_dac_ddsloop.xsa 2026/3/5 E=HAPY 20:21 XSA it 1,599 KB

EERAIRFN2024. 2k ARHIvitis/BE:

Vitis 2024.2
B, EXRMiLESet Workspace I B RAN A FIETHF. AG5% HUpdate
workspace BFTH R, = diUpdate:

Update Workspace

Vitis IDE cannot recognize the workspace version. Click update to initialize metadata file for
workspace.

| Update

FARE S FCreate Platform Componentfl)iZFEHES :

1 fle Edit Selection View Go Terminal Vitis Help

+ ¥ O A =« Il Welome ™

Create HLS Component
Create Application Welcome to the Vitis Unified IDE
Component

Create Static Library

Component
Component Get Started HLS Development Embedded Development

Create Platform Component
B Set Workspace
Create Component...
Open Example View
& Examples Tutorials Create Embedded Application...

User Guide Create System Project
components Tutorials
Recent Workspaces User Guide
Open Analysis View P
Open existing reports 06vitis_freertos

User Managed Flow

Open Analysis View

User Guide

[7] show welcome page on start up
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F—T, BAFMEEEIAEL ivorkspaced, EHiEmdNext:

Create Platform Component

-a

Name and Location

Choose a name for your component and specify a directory where the component data files will be stored.

Component name | platform

Component location | C:\Users\lenovo\Desktop\rf67dr vitis v Browse

Compeonent will be created at C:\Users\lenovo\Desktop\rf67dr_vitis\platform

Note: Avoid using excessively deep paths, as you may encounter issues on Windows systems due to the character limit.

Cancel )

FlowiX—TT, xsafg{llgBrowseitlss, &= RTworkspace  Hxsadrt (3T AIZEH
FHEREHIRIxsax ) sk, mdiNext:
Create Platform Component

Name and Location » Flow > OS and Processor »

Select Platform Creation Flow

Create a platform component by selecting the hardware design and add software domains.

@ Hardware Design O Existing Platform

Hardware Design (XSA)

: | C:\Users\lenovo\Desktop\rf67dr_vitis\adc_dac_ddsloop.xsa
For Implementation

> Advanced Options

cancel |

0S and ProcessoriE{ERGFALIEEETIE, RIFEOA, SdNext:
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Create Platform Component
Name and Location > Flow > O z > Summary
Select Operating System and Processor

Specify the details for the initial domain to be added to the platform component. The platform can be modified later to add new domains or change settings by

opening the platform editor.

Operating system: | standalone

Processor: | psu_cortexa53 0

Architecture: | 64-bit

> Generate Boot artifacts

( cancel )

& fE— T Summary#BER, ZIFECEEEmtEFinish:

Create Platform Component

Name and Location > Flow > OSand Processor > S

Summary

The following new Platform component will be created.

Name platform

Workspace C:\Users\lenovo\Desktop\rf67dr vitis
Component directory C:\Users\lenovo\Desktop\rf67dr vitis\platform
Operating system standalone

Processor psu_cortexa53 0

Boot artifacts Generates FSBL for processor psu_cortexa53 0

© nNote: A domain with selected operating system and processor will be added to the platform. The platform can be modified later to add new domains or change settings.

( cancel ‘ _ Back ) ( Finish

FfgplatformBlETTRK, TEWT
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1 Ele Edit Select

0

Platform - platform

Pre-Build-Components

FSBL

PMU Firmware

@ Created platform: platform

J\. & A\hel lowor | d{&E#R

BEHIE (11PSLLIERRACE Khel loword$TED) XH, XEBEREER. MELE
B—%, REFHHREL.

L. #EIEREhel lowor IdBFRAK

1z28hel lowor |dRIRSNEMIIE, BNFEFFRAERMBER. VitisiRRAD
fSIF (RF67DR_LiteFF &R EAI\0445F2demo\rf_adda_loop\vitis_src. zip) , BRIEMGE,
EHBHBITIEPRH (rf67dr_vitis\hello_world\src) BHEH, RRE#HR, £k
EEm%. REEHE, TEERWT:
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&) J > rfe7drvits > helloworld > src > 1 src Hhiz Q
© O @6 ® W N oHEE s = BB e (D ks
= B EXEE s il
cache 2026/4/7 BB 21:.07 prilisos
.compile_commands 2026/4/7 ZF— 21:06 i
[ .clangd 2026/4/7 28— 21:06  CLANGD St | KB
1] app.yaml 2026/4/7 2E8_ 21:06 Yam| JE3Z{4 1KB
| axi liten 2026/3/3 BE= 1619  CHeaderFile 18]
) dlkwizc 2026/3/2 28—2021  CSourceFile 3 k8
[ cliowizh 2024/11/12 BHI— 1021  CHeaderFile 18
) CMakeLists.txt 2026/4/7 BE— 21:06 AR 3KB
0 compile_ commands.json 2026/4/7 EEA_ 21:06 JSON 3244 3 KB
=] Hello worldExample.cmake 2026/4/7 28— 21:06 CMake JESZ{4 1 KB
[ helloworid.c 2026/3/5 EFEM 2058 CSourceFile 5 kB|
[ Imk04828.c 2026/3/1 BEE 2125  CSourcefile 4ks|
| Imk04828.h 2026/3/2 EEB—20:04  CHeaderFile 18|
[ Iscript.Id 2026/4/7 28— 21:06 LD 3744 7 KB
[ platform.c 2026/2/25 2FE= 1136  CSourceFile 5 KB
[ platformh 2026/3/2 EE5—2030  CHeaderFile 18|
[ rfsoce 2026/3/5 EEEN 2051 CSourceFile 12 k8|
[ risoch 2026/3/2 ZBi— 2026  CHeaderFile 18]
|1 UserConfig.cmake 2026/4/7 28— 21:06 CMake JE3{4 6 KB
[ xadec 2024/12/3 EH— 1054  CSourceFile 18]
| xadch 2024/11/12 EEH— 1020 CHeaderFile 18|

Vitisth HRWT, R ITEERERE, ATvitisHEFLRAREFTEM:

File Edit Selection View Go Terminal Vitis Help

Z1 Welcome ™ sm & HellaWorld ™ {} vitis-compjson world % ohelloworld.c ™

~ RFETDR_VITIS - VITIS COMPONENTS he

> Includes

v Sources

v &
axi_lite.h
clkwiz.c

dkwiz.h

Imk04828.c
Imk04828.h

& Isaiptid
platform.c

platform.h

xadc.c
xadch
> Output

e XRFdc R

Component | & v 0 2t
P & XRFdc RFdeIn

& Build ADC
D

. 48500,

E® ®13A10 cangd idle Ln1,Col1 LF UTF-8 Spacesd € [22 B

37



AR RIE A A

Chengdu HenryTech Technology co., Ltd
" " A3 \
+. vitiswiFEE

{1 1ZEFLOWTS 75 &9 Component 75 1l & 518 B EATR# A 128 B . HTHEREHF
Compile settingsiZ &, miiUserConfig. cmakeiF NIXE :

File Edit Selection View Go Terminal Vitis Help

I\ Welcome ™ {} vitis-compjson f m * & HelloWorld * {} vitis-comp,json hel i * A UserConfigcmake g helloworld.c ™

v RFGTDR_VITIS - VITIS COMPONENTS
® hello, Application]
> Settings
> Includes Application Component Settings
v Sources
o ~ ® hello_werld
~ -
axi_lite.h Platform: platform
Hiondrc Location: CAUsers\ienovo\Desktopr67ar vitishello_world
dkwizh
Domain: standalor rtexas3 0
Imk04828.¢ 0S: standalone
Processor: psu cort
Iscriptid
platform.C ~ Compiler Settings
platform.h
rfsocc
rfsoch  Navigate to BSP Settings
s View current figure settings like STDIO peripheral selecti mpiler flags, SW intrusive profiling. addiremove libraries, assign drivers to peripherals,
versi
xadch
> Output

v FLOW

Component elio_world

Build

+ Run & Debug Settings

v Referring System Projects

None

A0 clangd: i

L1 file Edit Selection Vi Terminal \Vitis Help

Q 21 Welcome ™ {} vitis-comp json pl: = HelloWorld * {} vitiscompjson hello world ™ A UserConfig.cmake helloworld.c ™

»+ RFG7DR VITIS - VITIS COMPONENTS oy

~ . . [Application]
> Settings Compiler Setting
> Includes Ssymbols
Undefined Symbols (-U)

Undefine any previously specified compiler definitions, either built in or provided with a-D option. Example adding
v Sources YMBOL will pass -UMY_SYMBOL to the compiler.

axi liteh Optimizati -

v Sources Directories

dlkwiz.c Debugging
cliwiz.h Warnings

llaworid. Miscellaneous . .

. A Directories

Imk04828.c Linker Settings
Imk04828.h General Include Paths (1)
Add any directories below, they will be added as exira include directories. Example 1: Adding /proj/data/include
will pass -l/proj/data/include Example 2: Adding .././common/include will consider the path as relative to thi
platform.c Linker Script component directory Example 3: Adding ${CMAKE SOURCE DIR}/data/include to add data/include from this

platformh Miscellaneous

Iscript.id Libraries

rfsoc.c
rfsoch

R Sources

xadch
> Output Compile Sources
Add any source below, they will be added as Compile sources, Example 1: Adding /proj/data/helioworld.c will pass
« FLOW Jproj/data/helloworld.c Example 2: Adding ../../common/helloworld.c will consider the path as relative to this
component directory Example 3: Adding ${CMAKE_SOURCE_DIRY/data/helloworld.c to add datarhelloworld.c from
Compenent hello_world e princ
" elloworld.
Build
“platform.c*

Add item

Header Sources

Add any source below, they will be added as Header sources. Example 1: Adding /proj/datahelloworld.c will pass
/proj/data/helloworld.c E Adding .././common/hellowor ill co ive to this
component directory Example 3: Adding ${CMAKE_SOURCE_DIR}/data/helloworid.c to add data/helloworld.c from
this project.

Add ltem

Optimization

A0 clangd: idle
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MHRMAT, FRERARNE—I. cXHEMERM, AT HERHRRYER,
B RBENE S AR H-&EN

hello world > src > A UserConfig.cmake

H «» « p

Compiler Settings
Symboals
Directories
Sources
Optimization
Debugging
Warnings
Miscellaneous

Linker Settings
General
Libraries
Linker Script

Miscellaneous

/proyaata/incuae Wil pass -i/proj/aata/incuae cxampie £ Aaaing ../../commornv/incuae will consiaer e
path as relative to this component directory Example 3: Adding ${CMAKE_SOURCE_DIR}/data/include to
add data/include from this project.

Add Item

Sources

Compile Sources

Add any source below, they will be added as Compile sources. Example 1: Adding /proj/data/helloworld.c
will pass /proj/data/helloworld.c Example 2: Adding ../../common/helloworld.c will consider the path as
relative to this component directory Example 3: Adding ${CMAKE_SOURCE_DIR}/data/helloworld.c to add
datashelloworld.c from this project.

"helloworld.c"
"platform.c”
"Imk04828.c"
"clkwiz.c"
"rfsoc.c”
"xadc.c”

Add Item

Header Sources

SRMAVitish—#F, RIMARFEEZREHFRRBEEsrcHR, BmALIER

mi¥, 822023.2

FRIRAFATT, DTHIIEE . HIMHeader Sources3kITHE

B, JURNHmM. HEABEER, 1B FLOWRAIBuI ldi#ITHIFE, HwIFKRIN,
Bui ldAMIERZEH v, HEATHRR®mIFAIN:

File Edit Selection View Go Terminal Vitis Help

+ RF6TDR_VITIS - VITIS COMPONENTS
v & hello world [Application]
> Settings
> Includes
~ Sources
~ @ sr
axi_lite.h
clkwiz.c
clkwiz.h
Imk04828.c
Imk04828.h
B Iscriptid
platform.c

platform.h

rfsoch

~ FLOW

Component | @ hello world ~ | 43

# Build ¥

> Run

£ Debug

5] Create Boot Image

&

E® ®0A10 dangdidle 31

ohelloworld.c ™ rfsoce ™| |} vitis-compison | m X B adc dac ddsloopxsa * {} vitis-comp.json hello wc UserConfigemake ~ (I &

hello_world > src > A UserConfig.cmake

Compiler Settings
Sources
Symbals

Directories Compile Sources

Sources Add any source below, they will be added as Compile sources. Example 1: Adding /proj/data/helloworld.c
R will pass /projrdatashelloworid.c Example 2: Adding ../../common/helloworid.c will consider the path as

Optimization relative to this component directory Example 3: Adding ${CMAKE_SOURCE_DIR}/data/helloworid.c to add

Debugging data/helloworld.c from this project

Warnings “helloworld.c”

“platform.c”

“Imk04828.c"

"cliwiz.c”

“rfsoc.c”

Miscellaneous
Linker Settings
General

Libraries
"xadc.c”
Linker Script
Add Item

Miscellaneous.

selected contex
does not
support
profiling

Header Sources
Add any source below, they will be added as Header sources. Example 1: Adding /proj/datahelloworld.c
will pass /proj/data/helloworid.c Example 2: Adding -././common/helloworid.c will consider the path as
relative to this component directory Example 3: Adding ${CMAKE_SOURCE_DIR}/data/helloworld.c to add
data/helloworld.c from this project

Add Item

CAWINDOWS\SYSTEM32\CMD, EXE DEBUG CONSOLE % PROBLEMS 10 X ~ J hello_world_app_hw_1 (hello_world]v | & ~ X

@ Build for hello_world::build finished successfully.

@ Generate platform platform finished successfully.

Ln161,Col1 LF UTF-8 Spacesd C (26 B
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+—. vitisXHBixA

FIEFhel lowor Id. cfXBBAN T~ :

Hinclude <stdio.h>
"xil_printf.h"
"xrfdc. h"
" Imk04828. h"
"rfsoc. h"
"axi_lite. h"
"xadc. h"
spi_device spi_Imk04828;

XRFdc RFdcInstPtr;

fdefine 1600
XRFdc RFdcInstPtr;

ADC_FS;

DAC_FS;
XRFdc_DSA_Settings SettingsPtr

2_t txatt[16] = { 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 40000

245. 76e6
soc_tempture;

main ()

Status;

lock_pll1 =

lock_pll12 =
config_Imkpl|_timeout = 0;

[PRIE




ReERE R ZZ R A TR A 7

Chengdu HenryTech Technology co., Ltd

Tile_lId, Block_Id;
XRFdc_Mixer Settings Mixer_Settings;
Freqg_set = 600;

nco_nyquist;

Platform_Init () ;

print ("RF-67DR_Lite RevA init start

Lmk04828 reset () ;

Gpio_Value_Set (LMK_REF_SELECTO;..1) ;
Gpio_Value_Set (LMK_REF_SELECT1, 0);
Gpio_Value_Set (LMK_SYNC, 0) ;

Lmk04828_Init(spi_Imk04828) ;
Lmk04828_Update_VC_DAC (spi_Imk04828, DAC_VC) ;

while (lockupll2 != 1)
{
lock_pl12 = Lmk04828_Spi_Read (&spi_Imk04828, 0X183) >> 1 & Ox1;
config Imkpl|_timeout++;
ms_delay (1) ;
if(config_Imkpl|_timeout>=100)
{
config Imkpl|_timeout=0;
printf ("LMK pllconfig faild!, timeout=100. \r\n");

break;

}
printf ("LMK pl11_lock=0x%x, pll2_lock=0x%x, try=%d, init Done\r\n", lock_plI1, lock_pl12, config_Imkp!||_timeout) ;

Gpio_Value_Set (LMK_SYNC, 1);
ms_delay (1) ;

Gpio_Value_Set (LMK_SYNC, 0);

Lmk04828_Update_Sysref (&spi_Imk04828) ;
Lmk04828_Set_Sysref_Shots (&spi_Imk04828, 0) ;
ms_delay (100) ;

Status = AXI_REG_READ (OXFF5E0000, 0X00000200U) ;
printf ("boot mode=%x\r\n", Status) ;
RF_init (&RFdcInstPtr, 0);
for (i =0; i <2; ith)
{
XRFdc_Reset (&RFdcInstPtr, XRFDC_DAG_TILE,
}
for (i =0; i <3; i++)
{
XRFdc_Reset (&RFdcInstPtr, XRFDC_ADC_TILE,
}
Status = AXI_REG_READ (XPAR_XRFDC_0_BASEADDR, XRFDC_ ADC_PATHS_ENABLED_OFFSET) ;
printf ("ADC enable status=%x\r\n", Status);
Status = AXI_REG_READ (XPAR_XRFDC_O_BASEADDR, XRFDC_DAC_PATHS_ENABLED_OFFSET) ;

printf ("DAC enable status=%x\r\n# “Status)s
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SettingsPtr. Attenuation = 0;
SettingsPtr.DisableRTS = 1;
for (i =0; i <2; i++)
{
for (j =0; j<4; j++)
{
Status = XRFdc_SetDACVOP (&RFdcInstPtr, i, j, txattli * 4 + jl);
printf ("tile=%d, block=%d, XRFdc_SetDACVOP; Status=%d\r\n", i, j, Status);
Status = XRFdc_SetDSA (&RFdcInstPtr, i, j, &SettingsPtr) ;
Status = XRFdc_GetDSA (&RFdcInstPtr, i, j, &SettingsPtr) ;
Status = XRFdc_SetDither (&RFdcInstPtr, i, j, 1);

printf ("tile%d, block%d, Attenuation %f, Status=%d\r\n", i, j, SettingsPtr.Attenuation, Status);

}

ADC_FS = RFdcInstPtr.ADC_Tile[0].PLL_Settings. SampleRate * 1e9;
printf ("ADC Samplerate.is%ld Hz\r\n", ADC_FS) ;

DAC_FS = RFdclnstPtr.DAC Tile[0].PLL Settings.SampleRate * 1e9;

printf(*DAC Samplerate is%ld Hz\r\n", DAC_FS);

if (Freq_set * 1e6 < DAC_FS / 2)
{

nco_nyquist =

nco_nyquist = 2;
Freq_set = —Freq_set;
}
for (Tile_ld = 0; Tile_Id < 2; Tile_ld++)
{
for (Block_Id = 0; Block_Id < 4; Block_ld++)
{
Status = XRFdc_SetNyquistZone (&RFdcInstPtr, XRFDC_DAC_TILE, Tile_ld,Block_Id, nco_nyquist);

if (Status != XST_SUCCESS)printf ("Tile_ld=%d, Block_|d=%d, XRFdc_SetNyquistZone fail\r\n", Tile_Id, Block_ld);

RF_ChangeNCOFreq (&RFdcInstPtr, XRFDC_DAC_TILE, Tile_ld,Block_Id, Freq_set);

Status = XRFdc_GetMixerSettings (8RFdcInstPtr, XRFDC_DAC_TILE, Tile_ld, Block_Id, &Mixer_Settings);
if (Status != XST_SUCCESS)printf ("Tile_ld=%d, Block_l|d=%d, XRFdc_GetMixerSettings fail\r\n", Tileyld, Block_ld);

printf ("DAC NCO frequency of Tile%d chk%d is%f\r\n", Tile_Id, Block Id, Mixer_Settings.Freq);

if (Freq_set * 1e6 < (ADC_FS / 2))
{
nco_nyquist = 1;

Freq_set = —Freq_set;

nco_nyquist = 2;
Freq_set = Freq_set;
}
for (Tile_ld = 0; Tile_Id < 2; Tileuld++)
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for (Block_Id = 0; Block_Id < 4; Block_ld++)
{
Status = XRFdc_SetNyquistZone (&RFdcInstPtr, XRFDC_ADC_TILE, Tile_Ild,Block_ld, nco_nyquist);
if (Status != XST_SUCCESS)printf ("Tile_ld=%d, Bloek.ld=%d, XRFdc_SetNyquistZone fail\r\n", Tile_Id, Block_ld);
RF_ChangeNCOFreq (&RFdcInstPtr, XRFDC_ADC TILE, Tile Id,Block Id, Freq_set);
Status = XRFdc_GetMixerSettings (4RFdcInstPtr, XRFDC_ADC_TILE, Tile_Id, Block_ld, &Mixer_Settings) ;
if (Status != XST_SUCCESS)printf ("Tile_ld=%d, Block_|d=%d, XRFdc_GetMixerSettings fail\r\n", Tile_Id, Block_ld);

printf ("ADC NCO frequency of Tile%d ch%d ishf\r\n", Tile_Id, Block_ld, Mixer_Settings.Freaq);

RF_ChangeSamp | eConfg (RFdcInstPtr, SAMPLERATE) ;
RF_Qmc_Config (RFdcInstPtr, XRFDC_ADC_TILE) ;
RF_Qmc_Config (RFdcInstPtr, XRFDC DAC TILE) ;

Status=-1;
while (Status != XRFDG_SUCCESS)
{
Status = RF_Multi_Title SYNC (RFdcInstPtr) ;

if (Status != XRFDC_SUGCESS)printf ("RF init failed!\r\n");

printf ("RF init done. \r\n");

AX1_REG_WRITE (AX|_LITE_CTRL_BASE_ADDR, AX|_LITE_CTRL_INIT_READY, . 0);
AX|_REG_WRITE (AXI_LITE_CTRL_BASE_ADDR, AX|_LITE_CTRL_PHASE_INC1, 64);
AX|_REG_WRITE (AXI_LITE_CTRL_BASE_ADDR, AXI_LITE_CTRL_DDS_RESET_N, 0);
ms_delay (10) ;

AX1_REG_WRITE (AX|_LITE_CTRL_BASE_ADDR, AX|_LITE_CTRL_DDS_RESET_N, 1);

Gpio_Value_Set (LMK_SYNC, 1);
ms_delay (1) ;

Gpio_Value_Set (LMK_SYNC, 0);

Status = Xadc_Init (0);
\r\n");
printf ("Start rfsoc xadc read
while (1)
{
soc_tempture=Xadc Read Tempture () ;
printf ("soc tempture=%. 2f\r\n", soc_tempture) ;

sleep(1);

print ("RF-67DR_Lite RevA init Done\n\r") ;
print ("Successful ly ran Hello World application");
cleanup_platform() ;

return 0;
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vV V V V¥V VYV V

(RTLE
54-861T, FAIXIHEHANATHILMKO4828% T #1581, HEECE MWL T sysrefSER 5,
88-1021T, IXEVFTENBEME BRI, ¥R TRFAVIPRISHIANAML, FHEIKET EaEAE
103-1201THAVELEN T IPAZAEXRIER, WAKREEIGN, HEIZET RERRE.
121-14437) 33 1UDACK IR ST Knyqui st[X15, 1% EDACIESM=E;
146-167#1841% T ADCEU AR K nyqui st X158, & EADCR 5SS ;
169-171, ELE T SRAEZRFNOMC;
173-178i#1T T %iRIB[E] P1R1E;
182-1861T, STAXDDSHIH B[ Ephase_inci@ B, XS HUREDDSHHHIIE KZINE,
[ElfT, XIDDSELLESM T LB HOFIRENIMERIE, EDDSHXITIE.
193-2019T, FAIWIIRIL TXADC, RERBIFEE—#—ITENDRIRE .
BEWH L, EREESE (MSEFM) FHPCOFM. MEAGEF LRI, EEE

BEEHRFEISRIIEXER, BFEEME, BUERRIELETXHE.

+=. BEAVIVADO MR E EF

#HAVitiskFLOW S HoEBUGA IR BEE, MEMT, EEA%T, HANERERE

NNGIDIE

Board Initialization

Imk04828.c
m < FSBL File

Imk04828.h

FSBL Exit Function

> Output

> # platform [Platform]

ite Boot s
ate Boot Image o Settings

H A= EDebugBIAI IR . FHFREIEFTTM:
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Eile Edit Selection View Go Terminal Vitis Help

%

T\ Welcome * % Di } j {} vitis-comp.json {} vitis-comp,json word * [ B

*~ RFG7DR_VITIS - VITIS COMPONENTS

AMDQO1

S8 bt warid: ipscs Welcome to the Vitis Unified IDE Vitis

> Settings
> Includes
~ Sources Get Started

~

HLS Development Embedded Development

axi_lite.h B> Set Workspace
- Create Component.. Create Platform Component
dlkwiz.c

clkwiz.h B Examples Tutorials Create Embedded Applicatic

User Guide Create system Project
Imk04828.c

Tutorials
Imk04828.h
Iscriptid Recent Workspaces User Guide
Pt O1vitis_helloword

platform.h 5 i
| is_hellowc User Managed Flow

Open Analysis View Selected context does not

¥ A support profiling
¥ &

Component ® hello_world ~ |48

Z* Build &
D Run
% Debug

User Guide

EBUG CONSOLE x CAWINDOWS\SYSTEM32\CMD.EXE QUTPUT x TASK: XSDE CONSOLE | vitis Messages v OBEfSa g~ %
4] Create Boot Image
Vitis Messages X
XSDB server has started successfully from frontend
: Connection to XSDB Server established.

Done

connect -url tcp:127.0.0.1:3121

£

EW® @0AT ¥1 Initializing the hardware: Reading the hardware design, may take few seconds.

HOGERRE, TAEOMFEE, abcireallsiTe:

File Edit Selection View Go Terminal Vitis Help

2 Welcome * - j i} f {} vitis-comp.json

hello_world > src > helleworid.c > .. Idle. Press ‘Start’ button
Sp1_device Spl_LmKu4sis; to begin profiling
XRFdc RFdcInstPtr;

define 1600
XRFdc RFdcInstPtr;
> PSTAP ADC_FS;
_t DAC_FS;
XRFdc_DSA_Settings SettingsPtr;
> RPU (Reset) txatt[16] = { 49000, 40000, 40000, 40000, 40000, 40000, 40000, 40000, 4¢
~ APU

v PSU

245 .76eb6
Cortex-AS3 #0 PAUSED ON BREAKPOINT

Cortex-AS3 #1 PAUSED ON POWER ON RESET f soc_tempture;
Cortex-AS3 #2 PAUSED ON POWER ON RESET
main()
Cortex-AS3 #3 PAUSED ON POWER ON RESET
Status;
lock_pll1
lock_plLl2
config_Lmkpll
> CALL STACK g
e
v VARIABLES
int32_t Tile_Id, Block_Id;
XRFdc_Mixer_Settings Mixer_Settings:
Freq_set = 608
nco_nyquist;

> Locals

Platform_Init():
print RF-67L

LmkA4RIR Teset

DEBUG CONSOLE X | C:AWINDOWS\SYSTEM32\CMD.EXE OUTPUT x TASK: XSDB CONSOLE PROE All
Called From

~ BREAKPOINTS

# main Child Calls
¥ _exit

£

EW @0AT dangdidle 31 Ln42.Col1 LF UTF-8 Spacesd € O B

SRUT, BRTERMGL, FHETEEHXACRERSR:
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| & ZYICOMTest - [COME] - D X
(R x#m IA s8v 80w =R&H) = L b
I T
DE|?
20eH BlE ™ 75s T EULRT
BHE [115200 =] DAC HCO frequency of Tile | Blockl Set to 600.000000, 1
s DAC BCO frequency of Tile 1 Block? Set to 600000000, |
Higf |o =] DAC WCO frequency of Tile 1 Block3 St te 600.000000, 1
@it 1 v ADC BCO frequency of Tile 0 BlockD Set to —60D. 000000, 2, 1
= ADC NCO £requency of Tile O Blookl Set to —600.000000, 2, 1
Fizsl | =] ADC NCO frequency of Tile 0 BlockZ Set to —500.000000, 2, 1
] [ﬁ ADC NCO frequency of Tile 0 Block3 Set to —600.000000, 2, 1
4 ADC BCO £requency of Tile | Blookd Set to —600.000000, 2, 1
ADC NCO Erequency of Tile 1 Blockl Sst to —500.000000,2, 1
BOE |5 r R0 ADC NCO frequency of Tile 1 Block? Set to —600.000000, 2, 1
ADC BCO Erequency of Tile 1 Blook3 Set to —600.000000,2, !
- Multi Tile Sync Keport
Weden| X 2en1) D DACO: Latency T1 3648, Delay Offset T3 0
. DACH: Latency Ti 3648, Delay Offset T3 0O
Ooré)  psre) O ADCD: Latency T1 3156, Delay Dffset T6 O
[ &s(D) crse) O ADC1: Latency T1 3156, Delay Offset T6 0
EF init done
RING(9)
8 Xade Setup Complete
8 Start rfsoc xado read
i soc tempturemds. 96
BT 0 soc tempture=47.56

bi (o 6613
=it

iz

sbodefe

™ +7#l T OREHT

wsfk [ oREE

HRRIE

COM6 Opened 115200,N.8,1

BX—EHAviti s ERARNRBARESI TR

+=. VIVADOEHEH BNEEE

E—TRINEITRE, #H1ITHVivado2024. 2, ITHEHELRE, EEALIR, BATLUHE
ITHEZRAL . EEEEEY i 1aRH, MRANFEEIBEEERIE, Tlctr +a2ikRE AT
SR EE+E R Madc_data_i_chf1-8i@i8, LK adc_data_ch9Fi10{=5 ik

MEL

Waveform - hw_ila_1

Q > b » W 3
Add Probes

ILA Status

Name | Search: C

»fadc_data_ch9[15:0]
-Jadc_data_ch10[15:0]
-Jadc_data_i_ch1[15:0]
-Jadc_data_i_ch2[15:0]
-Jadc_data_i_ch3[15:0]
-Jadc_data_i_ch4[15:0]
»Jadc_data_i_ch5[15:0]
-Jadc_data_i_che[15:0]
-Jadc_data_i_ch7[15:0]
_chg[15:0]
. adc_data_q_ch2[15:0]

» adc_data_q_ch3[15:0]

. adc_data_q_ch4[15:0]

. adc_data_q_ch5[15:0]

- adc_data_q_ch6[15:0]

. adc_data_q_ch7[15:0]

» adc_data_q_ch8[15:0]

- dac_data_i_point1[15:0]

. dac_data_q_point1[15:0}

@ la | 2| x| - L]
X
1
A
v

Cancel
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ARG, ERIES, AiEEVavefon Sty lelFFXAE, 1k Anal ogFRmIRINRALZE :

Waveform - hw_ila_1

Qi+ =& p 2> B B & Q| ¥ + I/ | 1= 2 4 X
ILA Status: Idle

plams \alilagy |, 1 2 3 1 5 6 7 8 s
> [ ade_data_ch9[15:0] 0

“ladc_data_ch10[7™ =" -
> Wladc_data_i_ch1[ ot

¥l adc_data_i_ch2[ Copy
» Wladc_data_i_ch3[

“ladc_data_i_chd[ Delete
» ladc_data_i_ch5[ Find

¥ladc_data_i_ch6[ Find Value...
» Bladc_data_i_ch7[ Select All

“ladc_data i chg[ Expand

Name 4
| waveform style | v Digital

Analog Settings...

Radix »

Reverse Bit Order

EEFEHREEHEEN, BERIIRIES, GHERadixiEESigned Decimal RIRB
St

Waveform - hw_ila_1

Q|+ |= (2| > | » | H |3 | @|Q|2| X ||| 2r | X
ILA Status: Idle |
jame valuey (, 1 2 3 4 5 6 7 8 9 10 11
¥l adc_data_ch9[15:0] 0
Cut
Copy
¥l adc_data_ch10[15:C
Delete
& adc_data_i_ch1[15: Find.
Find Value...
Select All
¥l ade_data_i_ch2[15:( Expand
¥l ade_data_i_ch3[15:(
Name »
¥l adc_data_i_ch4[15: Waveform Style >
Signal Color »
& adc_data_i_ch5[15:
Radix Default
Binary
¥ adc_data_i_ch6[15: Reverse Bit Order Hexadecimal
B New Group Octal
New Divider ASCII

¥l ade_data_i_ch7[15: - X
W | Dewiirtual Bus Unsigned Decimal

Create User Defined Probe...
MERZ B, FATmmexBIFRLL, AORXTRZEHEA1-D1, A2-D2. .. .. PALEHE, 81EIEADC
FODACERSEF, T ER:
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BEHRASEIE » S4B, BFHRIEECaptureZ &4, BERTAT LUEITALZ HTEY
52, RHERTERNT:

uuuuuuuuu | & [ ——
| s varﬂwwww wwvwwﬂwwwww«nﬁw I WMWWW meww Wwww
Wwwwwwwwwww v gt o
- - /\/\\/\/\/

BMNGEHE—T, HirEuIEEL, TUED, EEEHIMTR—NZXT. #E,
IBEESE—H, WLRA, SHEuSERSHMESEE —BItERLT, BxmREE.
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+0. R EEE

HANTE (15LMKO4828RISHECE ) i AFINAISASHEE, RITITHE TIENES
Hitxt, FEHBERIMER. RINMEEEAnotepad++TH4RIE, MARK P HREIIEER
NARRIERRER (02EFIHERX | inuxE/Notepad++RERRF) . HAVEFHMA i BiE
F—ITX5F. EBnotepad++ I Z1T4RIE, KaltBE TBERIRENTIEFSITE—F, i
BoHHRER MM ERCNES, REEPRAEIHEIKE, GREFEES:

Iy *C:\Users\18111\Desktop\HexRegisterValues.txt - Notepad++

=]

XHHR) SRR #RE) WEV) ®mBMN ESO ®’ED I50) &®M) ER) P #Ow) ?

EERNEitishITIF Imk04828

cHEHE S B4 LD e g 2% BEST FEEEREHe®= MENBR
HexRegisterValues. txt B4 I

106 |R352 0x016000,

107 |R353 0x01pB101,

108 |R354 0x016285,

109 |R355 0x016300,

110 |R3586 0x016400,

111 |R357 0x01B50A,

112 |R369 0x01f1AA,

113 [|r370 0x01l202,

114 |R380 0x01fC15,

115 |R381 0x01fn33.

116 |R358 0x01 2171(Q)

117 |R359 0x01

118 |R360 0x01 TP

119 R361 0x01 MER(D)

120 |R362 0x01 2356)

121 |R363 0x01 :

122 |R364 0x01 ek g

123 |R365 0x01 AigtRoeE >

124 |R366 0x01 AiEtRT— 4 5

125 R371 0x01 ERe 5

126 |R386 0x01

127 |r387 ox01| MRS 2

128 |R388 0x01 FEREAS(U)

129 |RrR389 0x01 P

130 |R392 0x01

131 |R393 0x01 T

132 |R394 0x01 TELEIEER

e e B e

135 |r8190 i R

136 |r8191 Ox1F|  EHERTE

1.3/ (ST 5y

- B ECE R B A HE £ B R
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File Edit Selection View Go Terminal Vitis Help

2\ Welcome *

v RF67DR_VITIS - VITIS COMPONENTS

v [ src
axi_lite.h
clkwiz.c
clkwiz.h

hello_world > src >
L

x

ohelloworld.c *| ¢ gImko4s28.c * & Disassembly * {.} launchjson *

Imk04828.c > [e] Imk04828_Config 245p76

buf;

int32_t ret;

ret = Spi_Read Bytes spi, reg,
if (z€C%g
return buf;

oid Lmko4828_reset()

Imk
Imk04828.h
& Iscriptld
platform.c
platform.h
rfsoc.c
rfsoc.h
xadc.c
xadc.h
> Output

> @ platform [Platform]

v FLOW

Component | # hello_world v 68

Z¥ Build &
D> Run
&t Debug

5] Create Boot Image

DEBUG CONSOLE X

vitisEFRmIFET . FEEHIETE

TirE
w|EHER,

+x. Hit

%FRFSOC, EZIEEIES
FATAR T 2R,

adc Y NIBIEFMEHRIERIE.

Gpio_Value_Set o: LMK_RESET,
ms_delay: s: 100);

Gpio_Value_Set(gpio: LMK_RESET,

32_t Lmk@4828_Config_245p76[] =

0x000090,

0x000010,
0x000200,
0x000306,
0x0004D0,
0x000558,
©0x000600,
0x000eC51,
0x000D04,
0x01000A,
0x010155,
0x010255,
0x010300

C:\WINDOWS\SYSTEM32\CMD.EXE OUTPUT X TASK: XSDB CONSOLE PROBLEMS | All

50

{.} vitis-compjson platform *

{rvii @ B

, EENANXTEEE—ITEFS4ESR

%] {045% &R/ pg269-rf-data—converter—en—us-2.6) ,
B EER M — LB R GFHITES

ADCHYJAD1 AD2AREEERINBEIAN, FEESESRIHTEE. ATIEFilaINAEZE
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—\ XHESEIMIREN R

AT T B A SRINMAfE AV IVADOREA TIIRE A . BRI Rz E, TEER T 202,
REFEES ORISR ENL. ik, —MUBHERERM, FIFGHES, FRIRENAEF#IZE
o, KREPERNRMIERLES, FSRTRRASIENSIRESEFEF. MIRNVIVADOIRHBHT)
FEVTETNRE.

=\ BIFES A s

IAFAIBIRF-67DR-L i teFF & IR HIFPGABR ST (06ibert_Gty_25Gbps) BIFZAHIHITIH.
IWFER LA TIERZ, BIRBEEE, BRNIRETEEEES, TRBHER. 51X,
RKURGER TETHRR, HERL IPENHEE, BARNEER[ALRGRINTKBENRF
R, MERER, MATUERGENRE. ZINFABENTTATEHEIRF8demo TIZERAT LAAITIN
i, ald BEFHTINREME? MEMRERMNKBATRZEIE, BREEMEIPLL
—RABTERIRIR, FAER—ELan100MBRGIBIEMAT AN, FAERBERMARIZaT
RHfITAR, Ba, EERTITMERFENSZHFEEEES D, BTRAE, BAMER
EFrHh, BREAHTHEIMEBENEGSR. XMERT, ARAUARMNMREREE
e, RMEEEREME. FAIFTF IMPLEMENTAT ION T EHJReport Power :

| EE] osibert Gy 25Gbps - (C/u ktop/06ibert_Gty_ _Gty_25Gbpsxpr] - Vivado 2024.2.2 = (@ X
| =
| File Edit Flow Tools Repots Window Layout View Help - Quick Access write_bitstream Complete </
= > B o T Default Layout v
Flow Navigator 3 1 PROJECT MANAGER - 06ibert_Gty_25Gbps ? %
PITECRATO =
Create Block Design Sources 2 _ DO ProjectSummary 200X
o alz|s|+ s Overview | Dashboard
Ger Design S w
Edit
& a0 Settings  Edi
v SIMULATION Project name: 06ibert_Gty_25Gbps
o —— Project location: C/Users/lenovo/Desktop/0ibert_Gty_25Gbps
Product family: 2Zynq UttraScale+ RFSoCs
Project part Xc2u67dr-ffve1156-2-1
¥ RTLANALYSIS Top module name: example_ibert_ultrascale_gty_0
P Run Linter Target language: Verilog
> Open Elaborated Design Simulator language:  Mixed
Target Simulator. Vivado Simulator
v SYNTHESIS < - — 2 o 2.
> Run Synthesis Hierarchy = P Sources Librarie: ¢ » Synthesis Implementation Summary | Route Status | Failed Nets
> Open Synthesized Design Proparie o Status: +/ Complete Status: </ write_bitstream Complete!
Messages: 5 warmnings Messages: 127 wamings
IMPLEMENTATION b Part: XcZU67dr-ffve1156-2-i Part XCzu67dr-five1156-2-
| Strategy: Vivado Synthesis Defaults Strategy. Vivado Implementation Defaults
» Run Implementation
Report Strategy: Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Reports
~ Open Implemented Design Incremental synthesis:  Automatically selected checkpoint Incremental implementation: None
Constraints Wizard
Open Dataflow Design Seiachancbibiiioseepropediss DRC Violations Timing Setup | Hold | Pulse Width
Edit Timing Constraints Summary: © 5warnings Worst Negative Slack (WNS): 0785 ns
® Report Timing Summary © 24 advisories Total Negative Slack (TNS): Ons
Implemented DRC Report Number of Failing Endpoints: 0
Report Clock Networks
Total Number of Endpoints: 35802
ReportClockInteraction | L eieesied T Saean v
Report Methodology TclConsole |Messages | Log |Reports | DesignRuns  x > _oo
Report DRC = | a
e al%|e +| %
Report Utilization Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS Total Power Failed Routes Methodology RQAScore QoR Suggestions LUT FF
% Report Power ¥ synth_1  constrs1  synth_design Complete! [
% Schematc v impl_1 constrs_1  write_bitstream Complete!  0.785 0000 0011 0.000 9489 0000 3333 0 4CW, 44 Wan 12063 207
v PROGRAM AND DEBUG
¥ Generate Bitstream
> Open Hardware Manager MilE3 >

MRFTFGIFRANH, SEFEBOIND, KRR IH. H1EN, REERE
EEEMBItIIHEEITH:
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Implementation is Out-of-date X

| You are opening an implemented design that is now out-of-date because:
design sources, constraints, and options were modified more_info

OK to open the out-of-date design?

5 Yes No

EEER, HIEFHFTFHreport power, FEfF—=/L, BEIBESTEER @, A

EXREECENT:
Report Power x|
Analyze power consumption based on the implemented design and part
XczUBTdr-ffve1156-2-1. o

Results name: power_1

Environment  Power Supply |Switching | Output

Device Settings

Temp grade: ndustrial

Process: | maximum v |

Environment Settings

»

Output Load: 0 . pF [0-10000]
[ ] Junction temperature: 25.552 °C
Ambient temperature: 25 : °C
[ Effective 3JA: 0.964 °C/W [0-100]
Airflow: 250 v | LFM

j Heat sink: medium (Medium Prof

: SSA: 1.5 = | °C/W [0-100]
Board selection: medium (10"x10") v
Number of board layers: 12to15 (12 t0 15 Laye v
3JB: 1.942 2| °CIW [0-100]

Board temperature: °C [-55-125]

< >

Legend
User Defined | Calculated | | Default
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B ERIN, BEEREK, FHEMPover REEO:

Q

Tcl Console

Messages

Cc uW

Settings
Summary (3.823 W, Margin: N
Power Supply

~ Utilization Details

Hierarchical (2.548 W)

Clocks (0.176 W)

Signals (0.057 W)
Data (0.055 W)
Clock Enable (0.001 \
Set/Reset (0.002 W)

Logic (0.057 W)

BRAM (0.013 W)

DSP (0.006 W)

Clock Manager (0.097 W)

/0 (0.012 W)

GTY (2131 W)

power_1

Log

Reports

: Summary

Power analysis from Implemented netlist. Activity

Design Runs

Power

derived from constraints files, simulation files or

vectorless analysis.

Total On-Chip Power:
Design Power Budget:
Process:

Power Budget Margin:
Junction Temperature:
Thermal Margin:
Ambient Temperature:
Effective SJA:

Power supplied to off-chip devices:

Confidence level:

x Methodology

DRC

©On-Chip Power

3823w

Not Specified
maximum

N/A

28.7°C

67%

—

71.3°C (70.7 W)
250°C
1.0°CIW

ow

33%

Medium

Launch Power Constraint Advisor to find and fix

invalid switching activity

X  power_2 X

Timing

| Dynamic:

Clocks:
Signals:

| Logic:
B BRAM:
DSP:

W mmCMm:

110
N GTY:

Device Static:

2.548 W

1.275 W

0.176 W
0.057 W
0.057 W
0.013W
0.006 W
0.097 W
0.012W
2131 W

(67%)

(<1%)
(4%)
(1%)

(82%)

(33%)
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Static (A)
0.500
0.056
0.014
0.191
0.046
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.008
0.000
0.016
0.000
0.000
0.002
0.000
0.000
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.038
0.009
0.000
0.006
0.282
0.030
0.035
0.013
0.002

DRC Timing ? — 0B
__| Default Calculated
Budget (A)  Margin (A)
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA
Unspecified NA

Tcl Console |Messages |Log |Reports | Design Runs | Power
alz|ele|” Y Power Supply

Settings Supply Source Voltage (V) Total (A) Dynamic (A)

Summary (3.823 W Vccint 0.850 1.203 0.703

Vecint_io 0.850 0.058 0.002

~ Utilization Details  Vecbram 0.850 0.015 0.001

Hierarchical (2 Vccaux 1.800 0.244 0.054

Clocks (0.176 ' vecaux_io 1.800 0.051 0.006

* Signals (0.057  vicco33 3.300 0.002 0.000

Data (0.05  veco25 2,500 0.000 0.000

Clock Enal  veco1g 1.800 0.000 0.000

Set/Reset  yecot5 1.500 0.000 0.000

Logic (0.057 % veeo135 1.350 0.000 0.000

BRAM (0.0131  yeco12 1200 |o.000 0.000

DSP(0.008 W yeeo1o 1.000 0.000 0.000

Clock Manage! ¢ qc 1.800 0.008 0.000

VO (Q012W) yioe_psiNTFP 0.850 0.000 0.000

CTY (2131W yoe psiNTLR 0.850 0.018 0.000

VPS_MGTRAVCC 0.850 0.000 0.000

VCC_PSINTFP_DDR 0.850 0.000 0.000

VCC_PSPLL 1.200 0.002 0.000

VPS_MGTRAVTT 1.800 0.000 0.000

VCCO_PSDDR_504 1.200 0.000 0.000

VCC_PSAUX 1.800 0.002 0.000

VCC_PSBATT 1.200 0.000 0.000

VCC_PSDDR_PLL 1.800 0.000 0.000

VCCO_PSIO0_500 3.300 0.000 0.000

VCCO_PSIO1_501 3.300 0.000 0.000

VCCO_PSIO2_502 3.300 0.000 0.000

VCCO_PSIO3_503 3.300 0.000 0.000

VCC_PSADC 1.800 0.001 0.000

VCCINT_AMS 0.850 0.038 0.000

DACAVCC 0.925 0.003 0.000

DACAVCCAUX 1.800 0.000 0.000

DACAVTT 2.500 0.008 0.000

ADCAVCC 1.010 0.282 0.000

ADCAVCCAUX 1.800 0.030 0.000

MGTYAVee 0.900 0.602 0.567

MGTYAVtt 1.200 1.046 1.032

MGTYVeeaux 1.800 0.053 0.051
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