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o Intel Agilex® 7 FPGA |-Series Transceiver-SoC Development Kit (4x F-Tile)
- B#FH FPGA : AGIB027R31B2E2VAA 1

o AD9083EBZ
- A/D O /"N—%—: AD9083 *?

*1  Intel Agilex® 7 FPGA |-Series OFFlIZU T A2 ZSB A& 0
Intel Agilex® 7 FPGA and SoC FPGA [-Series

*2 AD9083 |&. 7F AT - TNA XD 16 F v > %I/ 126MHz FEilg A/D 3> /N—%X—T9,
AEUATE SRS W
AD9083
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https://www.intel.com/content/www/us/en/products/details/fpga/development-kits/agilex/si-agi027.html
https://www.intel.com/content/www/us/en/products/details/fpga/development-kits/stratix/10-gx-signal-integrity.html
https://www.intel.com/content/www/us/en/products/details/fpga/agilex/7/i-series.html?erpm_id=6326944_ts1699260185679
https://www.analog.com/jp/products/ad9083.html#product-overview
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® F-tile JESD204BIP a7 D bo7 vy —N—- U7 LvyXR -0y 7IdHExFy DOy 752FER.
core PLLOY Z77L>YvX-278v2 BLOSYSREF |3 ADI083EBZ L AD9528 H & A4

® AD9083 H LN AD9528 M ERTE 1L Nios® V I & U JTAG to Avalon Master & SPI 2 CEHE

Z Bl DOERLA
Example Design
KIS D T8N " serial_data
(#5R) e P T URR— F-tile
h-LAV— JESD?204B | AD9083
Si5391-A out 9 CErARIERL) P37 (ADC)
150 MHz ~----- | (RX)
Example Design --
el CLK SYSRE
Si5391-A out 0 ~~ SYSREF
100 MHz CLK AD9528
JTAG to Avlaon Master (vovyy -
SPI Trxl—
AD9083 s L O Nios® V SPI master 2 )

AD9528 X FEH

Intel Agilex® 7 FPGA (AGIB027R31B2E2VAA)
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@ HRYXTyYy ,OI7OYJZIIATODLDI
o OUTO: mgmt. clk (&XF L2780y 7)

o QUT9: b7 ¥ —sN— -
o FE OUTO, OUT9 #Eir tor Oy 7 2 (ERAT 2K EICT 78, DIPSW d S22[1] L [3] I ON (29 5

LBED D

) ET

OUTO : mgmt._clklZ#EHs

CLOCK CONTROLLER
M 5i5301f

5i5332 ZL30733

Frequency (MHz)

OUTOA | Enable

156.25000

F_vco: 13.75000 GHz

Connected to the target

oOuT9: b7 —/X— -
LY X -0y 7 s

ixiE. DIP SW &%

ELFE LT
(AT 57-6, 100 MHz 5
D7 7Ly -8y 7ICEHREsNTWS7Ay 7% 150 MHz |

OouTS5

184.32000

o [ e e

OUTO | enable  ~ | 100.00000 ]] ouTe > | | 150.00000
OUTT ' gnable  ~ | 156.25000 ouT? ~ | 368.63000
QUTZ | Enable - 156.25000 ouTe

OUT3 | gnable  + | 125.00000 OUTS | gpable  + | | 150.00000
OUT4 | picable = OUT9A | pisable -
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EC

S22 [1]

MUX_SEL2

ON EHREsnvy s
#{EM)

S22 (2] MUX_SEL3 OFF (S EIZFKER)

S22 [3] MUX_SEL4 ON (EikEsnvy s
%#{ER)

S22 [4] MUX_SEL5 OFF (S EIZFKER)

ON: Eflx tor oy 7 %EH
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F-tile JESD204B IP 5%

® F-tile JESD204B IP OREIEUT D& 5 | B

Main JESD204E Configurations r Configurations and Status Registe (RX)

L) T\ —a_ '_ﬁommun MQurlﬁons

Lanes per converter device (L)

core PLL

|" Intel JESD204B IP Configuration

JTAG to Avlaon Master

l/ Main |/ JESD204EB Configurations r Configurations and Status Registers | Converters per device (M)

Nios® V SPI master

|"' Device Family [] Enable manual F configuration

Intel Agilex® 7 FPGA (AGIBO27R31B2E2VAA)

T

Device family: ‘ | | Octets per frame (F):

Converter resolution (N): ,
™ Wrapper Options =

Transmitted bits per sample (M) 2

Jesd204b wrapper: (®) Both Base and PHY — 1
Samples per converter per frame (3):

™ Operation Modes and Speed Frames per mutiframe (K): 32 = 3 2
Data path: Receiver - !
S u b C | a S S . 1 |" Advanced Configurations
Jesd204b Subclass: 1 - 0
Enable scramble (SCR)
Data rate: 120000 | wes )| Data Rate : e
|v Transceiver Settings 1 2 . O G b p S Control words (CF): 0
Transceiver type: ‘ | | [ | High-density user data format (HD)
- . Enable Error Code Correction (ECC_EN)
|" Transceiver Options

PCS Option: Enabled Soft PCS - Receiver

PLL/CDR reference clock frequency: [150.0 - | MHz P I_ I_/C D R I’efe fence (] Enable fabric to tile RX data pipestage (RX_EFIFO_PIPE_EN)

System PLL frequency: 600.0 ‘ MHz © | ocC k fl’e q uen Cy Subclass 2 Parameters

D Enable Bit reversal and Byte reversal 1 5 O I\/I H Z |:| Phase adjustment request (PHADJ)

PMA Avalon memory-mapped imterface Adjustment resclution step count (ADJCHT): I:D

|:| Enahkle PMA Avalon memory-mapped interface Direction of adjustment {ADJDIRY: ® Advance

] Enable debug endpoint for PMA Avalon memory-mapped interface ) Delay

®
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® S[ED M=16, N'=12 OEIEIZFATDEEY TT L B Y
o AJJ 64 bit (32 bit x 2). H 192 bit (12 bit x 16) _ _ P17

(RX)

o yAYY + L—FMIAHD 1/3 THA

® = DfERLIE Example Design ADEY 2 — )L TIREARTILD /=8, | S —
FARER L £ L7z | — s

core PLL

Intel Agilex® 7 FPGA (AGIBO27R31B2E2VAA)

JESD204B IP -—4~HH

[119:108]
[107:96]

192bit 192bit 64 bit (2x32) : L) 15D T,
[191:180] 312019 870 S4PHX3 I F-tile JESD204B IP
Hg?lgg} 0 . 1 22716 15 43 0 : 75:6 0)
H:glg‘;} 37k ® I g_4—bf (ll:|3:ll Zj]bt_;EX -
[131:120] 192 bit 4L, 312423 1211 0 : : !

©]13 14 | 15

oV RKR—b - LAY —HABDIL

[95:84]

g?% 7 . 192 bit (12 bit x 16)

(59:48) o 0 12 78y 7Y - L—hMIADD 1/3
[47:36] 31 28 271615 43 0

oo o PTG

31 24 23 1211 0

12bit 12bit ®_

®
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Nios® V ®D3iENN (nios_v_system)

® AD9083, AD9528 SREMIC Nios® V. SPI ik azEL £ L1 IR e e
® Nios® V [ ADI083, AD9528 MEREMRIELEL £

P17

B I intel_niosv_m_0 Hios V/m Processor Intel FPGA IP
= clk Clock Input clock_in_o. . ®
= reset Reset Input [l N I O S \/
— =8 platform_irg_rx Interrupt Receiver [clk] IRQ 0O
—_— =& instruction_manager 314 Manager [clk)
—_ =8 data_manager AX14 Manager [cik] JTAG to Avlaon Master
= timer_sw_agent Avalon Memary Mapped Agent [clk] 0x0001_0000 0x0001_003F
: dm_agent Avalon Memory Mapped Agert [clk] 0x0000_0000 0x0000_ffff N | os ® V
— T dhy_reset_out Reset Output [clk]
B ndm_reset_in Reset Input [l
B £F onchip_memory2_0 On-Chip Memory (RAM or ROM) Intel FPGA IP
= clid Clock Input clock_in_o... .
= =1 Avalon Memory Mapped Agert [clk1] 0x0008_0000 0x000F_f O n — C h | p R A I\/l
= reset! Reset Input [ch]
Bl IF sysid_gsys_0 System ID Peripheral Intel FPGA IP
= clk Clock Input clock_in_o...
» reset Reset Input [l
B= cortrol_slave Avalon Memary Mapped Agent [clk] 0x0010_1060 0x0010_1067
Bl F timer_0 Interval Timer Intel FPGA IP
= clk Clock Input clock_in_o.
= reset Reset Input [clk)
= =1 Avalon Memory Mapped Agert [clk] 0x0010_0000 0x0010_001F
= irg Interrupt Sender [elk] >—E|
B £F jtag_uart_0 JTAG UART Intel FRGA IP
= clk Clock Input clock_in_o...
» reset Reset Input [elk] J TA G U A R T
B= avalon_ftag_slave Avalon Memary Mapped Agent [clk] 0x0010_1040 0x0010_1
> irg Interrupt Sender [clk] .
B £F pio_0 PIO (Parallel 1/0) Intel FPGA IP [Tl
= cli Clock Input clock_in_o...
= reset Reset Input [clk] P I O
= s Avalon Memory Mapped Agert [clk] 0x0010_1020 0x0010_1
o = external_connection Conduit ext_pio
> irq Interrupt Sender [clk) r—%|
B IF spi_o SPI (4 Wire Serial) Intel FPGA IP
= clk Clock Input clock_in_o.
= reset Reset Input [clk] S P I
B= spi_control_port Avalon Memory Mapped Agert [clk] 0x0010_1000 0x0010_1
> irq Interrupt Sender [clk)
<1 = external Condut ext_spi_1 J
l B £F nios_system_master_0 WTAG to Avalon Master Bridge Intel FPGA IP
= cli IClock Input lclock_in_o... =
JTAG to Avalon Master Bridge
—— = master_reset Reset Qutput
] & master \Avalon Memory Mapped Host [ch] | |

® Nios®V DEMIZUTOaAY Ty EISEBILEI WL
o Nios®V 7ot vH—
IIIACI\IiCA ©Macnica,lnc. 11
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EnfErERS IR
@ LITOFIETHEFER =S I E L7
@D 4 > 7 JL® Quartus® Prime ® Programmer T .sof #Z &A1

2 Nios® V & 1JAD9083 5 L I AD9528 D&/ FEERE &=
o EI{TH%. FPGA TH 4 > ® core PLL A’ lock L TW3 Z & 2 #ER

B 4 > 7 J)L® Quartus® Prime @ System Console % &)
@) System Console #fER L. SPIZEHATADISI DT A ME—F « LY XX —%KTF
® A > 7 J)L® Quartus® Prime @ Signal Tap Logic Analyzer TR % #E:R

@ XELY, L @-®ICOWTEHHALET
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@ Nios® V & ¥) AD9083 ¥ & U AD9528 DB iEERTE & Ehte

® AD9083 @Et,c L 3R —

I N LTS N [
Ox1

0x289

O0x28A
0x28B
0x28C
0x28D

Ox28E

Ox28F

MACNICA

JTX_LO_SCR_L

JTX_LO_F
JTX_LO_K
JTX_LO_M
JTX_LO_CS_N

JTX_LO_SUBCLASSV_NP

JTX_LO_JESDV_S

REIFUATOEBY TY

JTX_SCR_CFG
( RESERVED )
JTX_L_CFG
JTX_F_CFG
JTX_K_CFG
JTX_M_CFG
JTX_CS_CFG
( RESERVED )
JTX_N_CFG

JTX_SUBCLASSV_CF
G

JTX_NP_CFG
JTX_JESDV_CFG
JTX_S_CFG

©Macnica,lInc.

OxB
Ox1

OxB
Ox1
0x0

SCR enable
L =2
F=12
K=32
M= 16
CS=0
N=12

Subclass =1

N prime = 12
JESD?204B
S=1

14



(3 System Console #2

® System Console E2EJIFAT DA Z 2 —T7

=/

o Tools — System Debugging Tools — System Console

= E

Project Navigator

i OC

Instance
Stratix 10: 15G280LU2F50E2VG

» 7 system_top & &

Tasks
Project

Revisions...

Project Files

B new.
Open..

fi Add/Remove Files in Project...
=E= Platform Designer
&4 1P Catalog

Assighments
® pevice..

Settings...

File Edit View Project Assignments Processing

system_top
QHE® | g
Entity.
»
Con
»
1P Co..

RN window Help

nn Generate Simulator Setup Script for IP..
/> Launch Simulation Library Compiler
&= Launch Design Space Explorer Il

Or

@ Chip Planner

ing Analyzer

€) Design Partition Planner
n Interface Planner
Netlist Viewers
@ Signal Tap Logic Analyzer
= In-System Memory Content Editor
By Logic Analyzer Interface Editor
ﬂi In-System Sources and Probes Editor

) Programmer

o JTAG Chain Debugger
& Fault Injection Debugger
% Configuration Debugger

n Debugging Tools
Power and Thermal Calculator

ad IP Catalog
Nios Il Software Build Tools for Eclipse

& Platform Designer

2 Td Scripts...

7 Customize...
Q options...
License Setup...

G Install Devices...

ORLQOH 7 =

00:53:40
, 00:00:00
S ae 00:05:05
[ 00:41:01
A
© O @ & ooosss
[ @ 1§ o044
& @, & o010
® 09 00:02:27
® 0 € 1§ oooroo
mendations Q

stem Console

== System Debugging Toolkits

£k External Memory Interface Toolkit (Stratix 10, Arria 10, Cyclone 10)

A\ 4

® System Console @

o FPGA Y ZXT L « T/8v 4« — )L "System Console" %

System Console &) B

Eile Tools View Help

Toolkit Explorer €3| System Explorer 83‘ - off ||| Welcoms 23}

C =Tk
Cedc] (=B

Instances | References
Details Collections
No instances selected Mo colfections crested

Welcome to System Console

Load a programmed design to view available toolkits in the new Toolkit Explorer *

*Toolkits from previous versions of System Console are available under Legacy Toolkits in the Tools

@ D:intelfpga_pro/22.1Ap/*toolkits.ipx matched 1 files in 0.73 seconds
@ Finished inialization
%, Could net register IService packet
/i, A service named ‘packet'is alreacly registered.
@ Finished discovering JTAG connections
@ Finished ciscovering USB connections
@ Executing startup seript Drlntekpga_prot22.1\auartus!. \sysconiseripts\system_console_re tel

/%, The script doesn't exist: C:\SPB_Datalsystem_console\system_console_rc tel. You can customize System Console by creatin...
@ Design system_top.sof is compiled from Quartus Prime Version 22.1.0 Build 174 03/30/2022 SC Pro Edition

Messages 5% | - of o[ TelConsole &%
0e oa Oe =N
. o = To start, stop, or step a Nios 11 processor
@ Reauing index _proi2a. ipx + To read or write Avalon Memory-Mapped (Avalon-MM) slaves using special
_pro\22.1 its.ipx described 31 pluging, 0 paths, in 0.72 seconds masters

* To sample the Platform Designer system clock and system reset signal
* To run JTAG loopback tests to analyze board noise problems

* To shift arbitrary instruction register and data register values to
instantiated system level debug (SLD) nodes

In addition, the directory <Intel Quartus Prime Directory>/ ./syscon/scripts
contains Tcl files that provide miscellancous utilities and examples of how to
access the functionality provided. You can include those macros in your
soripts by issuing Tol source comands

EMiE. UTFToaryFryaISsBLEEW

FoTHELD

MACNICA
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@ AD9083 2T R b E—

b ICERTE

® ADI0B3 DL T RAX—%LIFISEREL X LTC
> 0x271 JTX_TEST_GEN_MODE[3:0] = 8

0x271

JTX_CORE_TEST_

CONFIG

0: Disabled for TEST_GEN_SEL = 0, lane loopback
for TEST_GEN_SEL =1.

1: CHECKER_BOARD

2:WORD _TOGGLE

3:PN31

5:PMN15

7PN/

8: RAMP IJE]
- USER_REPEAT

15: USER_SINGLE.

7 JTX_TEST_USER_GOD Activate USER_SINGLE test mode. 0x0 R/W
6 JTX_TEST_MIRROR Reverse bit order of test data. 0x0 R/W
[5:4] JTX_TEST _GEM_SEL Test insertion point. 0x0 R/W
[3:0] JTX_TEST _GEN_MODE Test mode selection. 0x0 R/W

MACNICA
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(® Signal Tap Logic Analyzer ®;EHZHE

®@ ramp XX —> 2L 7 —8EBIRETHZ L HZMERLE LT

ik (ramp pattern)

|| Tap Name l128 -4 o o 128 192 256 320 354 448 |
Pre-Syn |#s 3cnt]2.0] I
Pre-Syn |5 rx 192b wvalid
Pre-syn £ s rx_12b 00 out[11.0 LT LT T T
Pre-Syn s rx 12b 01 out[11.0] :
Pre-syn | ® s rx 12b 02 out[11.0] A
Pre-syn | #s rx 12b 03 out[11.0] il LTI pre-syn s rx 192b vatia T T
Presyn |#'s rx 12b 04 out[11.0] T T S T T T T e T T T T T T T T I T T T L|_Pre-Sym | = s rx 12b 00 out{11.0] R R R
N T T T Pre-Sy s rx 12b 00 out[11]
Presyn = s px 120 05 out11.0] ||||||||||||||||||||||W|||||||||||||||||||||||||||||||||||m'|'rrm.u.u|||||||||||||||||||::H”H””HHHH:HHH:HH pesuff s oc1zb 00 oul]
Pre-Syn 5 rx 12b 06 out[11.0] W% pre-syfl s rx_12b 00 out[9] ]
Pre-syn |#'s rx 12b 07 out[11.0] I [T pre-syff| s rx 12b 00 outts] |
Pre-syn | #s rx 12b 08 out[11.0] T ST LTI TS| ere-syl| s rx 12b 00 outf7] I
Pre-Syn |#s rx 12b 09 out[11.0] IS 5 0x 12 00 o] I '

N Pre-Syfl s rx 12b 00 out[5 - < - 1|
Pre-syn |® s rx 12b 10 out[11.0] T NS TS 32000 oute] | | | ‘ | —
Pre-syn | #s rx 12b 11 out[11.0] T SR e ot a1t 00 outta) /T o/ T — = — |
Pre-syn | #s rx 12b 12 out[11.0] T EECTTIC SR pre-syll. s rx 12b 00 owtt2] g I A Iy gy M B
Pre-Syn |#'s rx 12b 13 out[11.0] T T I ST | eresvlT s rx 12b 00 ourf1] piyiyiy Ty iy iy Ry N Ay iy Ry gy Ay Ry Ry Ry Iy Ay Ay Ry gy Ay Ay Ay Ry Ay iy Apiy g iy iy Ayl
Pre-Syn |® s rx 12b 14 out[11.0] I R i T M P ) LU U U UL
Presyn | #s rx 12b 15 out[11.0] IR T T H-Bre-Stn, s rx 12b 01 out[11.0] T T T T T T T T I I

- = || Pre-Sy s rx 12b 01 out[11]
Pre-Syn |5 chk timing presyfl| s rx 12b 01 out[10]
Pre-Syn | ¥ chk res[15.0] ~ presyl s rx 12b 01 out[9] J
pre-syn| | #-5 chk_res out[15.0] ] NS presfl s i 12b 01 outfe] |
Pre-5yn |chk res out 1b ISl s 12b 01 out] l
\ 2 s rx 12b 01 outf6] I |
Pre-Sy 5 rx 12b 01 out[5] 5 f .- /1]
presyl s rx 12b 01 out[4] . [ | f | I | 1 I
presyf s rx 12b 01 outi3] Ny Iy N ey N ey Iy Ny N ey N s B
sl s o 12b 01 out2) ' A I Iy My
- N presyfl s x 12b 01 out1] LA U R U U U U U UL AU LT
hk r ( T 7 —F ;:]j) h & ( ) resyfla s rx 12b 01 out(o] AU A AU AU AU AU AU AR AUUULLAT
S—C — eS—OUt 4 9% OOOO . /E R L Pre-Syn | ®'s rx 12b 02 out[11.0] T T T T T T T T T T I I I T

® Signal Tap Logic Analyzer ®Fflld. U T o> TFr Yz

o FPGAF>F v 7 -« TNy 2 "Signal Tap" ¥ > TH LD
MACNICA
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FeoH

® F-tile JESD204B IP #{#EH L T. Intel Agilex® 7 FPGA & AD9083 & Mkt
MR WE LT

® FPGA TH% 4 >~ %, F-tile JESD204B IP @ Example Design (Z Nios® V 7°'O
tyH—%ENML., INZHWT ADI083 H LW ADIG28 DEEREZ F Z 75 L
F L7:

® JESD204B configuration % L=2, M=16, F=12, S=1. N=N' =
128 LT, RET—EVEFELE AR TWE I 2R L E LT

®
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