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Summary

This application note explains the steps required to validate the Xilinx LogiCORE™ IP Aurora
64B/66B IP core working at 10.3125 Gb/s serial line rate and configured as a 16-lane link on the
Virtex-7 FPGA VC7203 Characterization Kit. Aurora 64B/66B is a scalable, lightweight, high-data
rate, link-layer protocol for high-speed serial communication. Aurora IP cores are designed to
enable easy implementation of Xilinx transceivers using an intuitive wizard interface while
providing a light-weight user interface on top of which designers can build a serial link. The
Aurora protocol specification is open and available upon request. The Aurora core is available
free of charge in the Vivado® IP catalog and is licensed for use in Xilinx silicon devices.

Included Systems

The reference design is created using the 2014.3 Vivado Design Suite: System Edition. The
Vivado design tools help simplify the task of instantiating, configuring, and connecting IP
blocks together to form complex embedded systems. The design also includes VIO and ILA
cores to probe the signals.

Introduction

This application note demonstrates the maximum bandwidth of 165 Gb/s that is achievable
through the core with the configuration of a 16-lane design with each lane working at 10.3125
Gb/s. This application note details the steps required to configure the Aurora 64B/66B core
using the Vivado Design Suite, to validate the operation of the core using the VIO and ILA cores
to probe design signals, and to know the core status.

Guidance on 16-Lane Design

As the number of lanes is 16, the Aurora 64B/66B core requires two GT (serial transceiver)
reference clocks (only for cores with more than 12 lanes). Any suitable conditioned clock source
meeting the GT reference clock specification (7 Series FPGAs GTX/GTH Transceivers User Guide
(UG476) [Ref 1] can be used to replicate the example design demo created in this application
note. In this application note, a 156.250 MHz GT (serial transceiver) reference clock is chosen
which can be sourced from the SuperClock-2 module provided with the VC7203
characterization kit. Based on the completed example design, You can build more complex
systems.
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The example test setup uses two clock sources from the SuperClock-2 module on each of the
VC7203 boards to generate 156.250 MHz clock signals for the 16-lane example. The
INIT_CLOCK is sourced from the onboard 200 MHz LVDS system clock.

The XC7VX485T-3FFG1761E FPGA on the VC7203 board has a total of 7 GTX transceiver quads
available to configure the Aurora 64B/66B core. As this application note is targeted at using a
16-lane Aurora 64B/66B design, any four continuous quad selections are required; each quad
contains four channels. You can either choose any four consecutive active quads or have the
option of choosing the 16-lanes across the available GT locations as long as they meet the
Refclk requirements as stated in the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476)
[Ref 1]. Also if the lane-assignment is spread across multiple non-consecutive quads, care has
to be taken to meet the Aurora 64B/66B lane skew tolerance from the LogiCORE IP Aurora
64B/66B Product Guide (PG074) [Ref 2],

O RECOMMENDED: Ensure that the lane assignment is continuous and the choice of GT reference clocks
satisfies the North/South clocking constraints as documented in the 7 Series FPGAs GTX/GTH Transceivers
User Guide (UG476) [Ref 1].

In this application note, the lane assignment is contiguous and the selected quads are Bank
113/114/115/116. This is shown for Aurora 64/66B in the IP catalog as
GTXQO0/GTXQL/GTXQ2/GTXQ3. Ensure that the VC7203-to-VC7203 boards are connected
properly with the bulls-eye connectors. If you choose to use a different lane assignment, update
the connections accordingly.

For programming of the SuperClock-2 module, refer to the VC7203 IBERT Getting Started Guide
(UG847) [Ref 3]. Xilinx recommends that IBERT testing be performed before testing the Aurora
64B/66B IP core so that any physical link related issues can be identified and resolved.

Hardware Requirements

For the 16 lane Aurora 64B/66B example demonstration, the following hardware is required.

«  Two Virtex-7 FPGA VC7203 characterization boards to demonstrate 16 lanes
« Four bulls-eye to bulls-eye connectors to connect the two FPGA GTs

Two JTAG platform USB cables

« Two onboard SuperClock-2 programming modules to source the stable GT reference clock
for the GTs

The Virtex-7 VC7203 characterization kit is shown in Figure 1.
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Figure 1: VC7203 Characterization Kit

Figure 2: VC7203 Characterization Board Setup for the 16-Lane Aurora 64B/66B Design
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Software Requirements

Vivado Design Suite 2014.3: System Edition.

Aurora 64B/66B Core Configuration

+ 16 Lane

« Duplex

« 10.3125 Gb/s line rate

« 156.25 MHz GT reference clock (External SuperClock-2 module)

« Framing Mode

Building Hardware

Customizing the Aurora Core
The steps to customize and generate the Aurora 64B/66B IP core are listed in following steps.

1. Open the 2014.3 Vivado Design Suite.

2. Select Create New Project and click Next.

3. Select the project path and name and click Next.

XAPP1228 (v1.0.2) February 28, 2017 www.xilinx.com 4



http://www.xilinx.com

Building Hardware

& XILINX

ALL PROGRAMMABLE-

4. Select RTL Project, as you will be running an example design. Select the option Do not

specify sources at this time. Click Next.

gl*'.f_:. MNew Project
Project Type
Specify the type of project to create.

@ RTL Project

ﬁnning and analzsis.

Do not specify sources at this time I

Post-synthesis Project
‘fou will be able to add sources, view device resources, run design analysis, planning and implementation.

Do not spedfy sources at this time

1/0 Planning Project
Do not specify design sources. You will be able to view part/package resources.

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

‘fou will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design

==l

/

[}
7}

Cancel

Figure 3: Project Name Page

5. Select the part number, xc7vx485tffgl761-3 and click Next.

gl*'.f_:. MNew Project @
Default Part
Choose a default Xilinx part or board for your project. This can be changed later, '
Select: | & Parts | @ Boards
4 Filter
Product category: | All - Package: All -
Family: All - Speed grade: | All -
Sub-Family: All - Temp grade: | All -
Reset Al Filters
Search: becTvn485tiig1761-3| (1 match)
I/0 Pin Available LuT " Block Gb GTXE
B Count 10Bs Elements FlipFiops RAMs B Transceivers  Tran:
% xcTvx485tfg1761-3 1,761 700 303800 607200 1030 2800 28 28
'l I =
Figure 4: Project Part Selection
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6. Click Finish. The Project Manager screen opens.

7. In the Project Manager window, click IP Catalog.

& XILINX

ALL PROGRAMMABLE~

&‘; project 1 - [C:/XAPP/VC7203_16In_64b6b/project_1/project 1.xpr] - Vivado 2014.3.0

[E=RECH

File Edit Flow Tools Window Layout WView Help Q- Search commands
ﬁ@'|mu“x|’l}ﬁlﬁ%|z|ﬁ} 25 Default Layout - !&\J@ Ready
Flow Navigator L Project Manager - project_1 X
== Sources — O 12 % || | Project vy X mER
-~ = [ = -~
|‘ Project I |— == et R = Project Settings Il
’ I Design Sources - . .
ﬁ Project Settings 1= Constraints = Project name: project_1
= Add Sources == Simulation Sources Project location:  C:/XAPP/NVC7203_16lIn_64bsb /project_1
LelFsim_1 ily: _
ﬂ 1P Catalog Product family Virtex-7
Project part: XEFvx485 1751-3
4 [P Integrator Top module name: Mot defined 5
:ﬁ; Create Block Design
Synthesis #~
‘ Open Block Design Libraries | Compile Order | =
‘ Generate Block Design " 4 Sources | ) Templates Status: = Mot started
. . P O x Messages: Mo errors or warnings L
4 Simulation N Part: xCPvx4B5tig1761-3
ﬁ Simulation Settings Al Strategy:  Vivado Synthesis Defaults
@ Run Simulation
4 RTL Analysis
DRC Violatios F3
I g% Open Elaborated Design tolations 1L 4
| i r
e
=R Design Runs — 0O Q@ =
ﬁ Synthesis Settings
q MName Constraints WNS THS WHS THS TPWS Failed Routes LuT FF ERAM DsP 5
’ Run Synthesis =
_ _ g | E1-50 synth_1 constrs_1
[ ‘ Open Synthesized Desigr e L impl_1 constrs_1
-
4 Implementation ’
ﬁ Implementation Settings N
I} Run Implementation »
[ ‘ Open Implemented Desig «
4 Program and Debug bl ‘
ﬁ Bitstream Settings 4 i | =
¥ Generate Bitstream = Td Console LD Messages Ll:ﬂ Log @ Reportk\ 3» Design Runs ]
Figure 5: Project Manager
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8. Locate Aurora 64b66b in the IP Catalog.

T —— ” S s " 3
- project 1 - [C:/XAPP/VCT203_161n_64b6b/project 1/project Lapr] - Vivado 20143.0. =N ECR| <Y
File Edit Flow Tools Window Layout View Help |Q. Seardh commands |
L L I R L el & X Ready
Flow Navigator «| | Project Manager - project_1 »
I Sources — 0O X |  Project Summary  x | £F TP Catalog X | MR
- q
A= c?ﬁl . E 31| search: [ .- Aurora babseh| 1 match]
— | e i3] 31 searcni[ 2 - | | Cmatehy I
{1 Design Sources #1
5 Project Settings & Constraints 3 AXI4 Status License
Eﬁ? Add Sources -1 Simulation Sources LF Aurora 648658 AXI4-Stream, AXI4 Production Induded
L sim_1
1F 1P catalog
4 [P Integrator
.;g Create Block Design
‘ Open Block Design Hierarchy | Libraries | Compile Order |
‘ Generate Block Design & Sources l 7 Templates |
4 Simulation Fropeites Al it =
ﬁ Simulation Settings I == E L S e 4
@ Run Simulation 3
4 RTL Analysis
] E? Open Elaborated Design
¥ e — e
Synthesis Design Runs N RE
% Synthesis Settings
O\ MName Constraints WHNS TNS WHS THS TPWS Failed Routes LT 5o BRAM DsP Start
’ Run Synthesis =
g | E1-58 synth_1 constrs_1
P ‘ Open Synthesized Design % e impl_1 constrs_1
4 Implementation E 2
ﬁ Implementation Settings N
I) Run Implementation »
1] ﬁ Open Implemented Design «
4 Program and Debug il -
 Bitstream Settings il 2l [ — =
¥ Generate Bitstream o .2 Td Conscle l () Messages Ll:i Log | % Reports:, 3> Design Runs |

Figure 6: IP Catalog Core Selection Tab
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9. Double-click Aurora 64b66b or alternatively right-click and select the Customize IP. See
Figure 7.

‘ﬂ Documentation |

ﬂ_} Customize [P

Aurora 64B66B (9.3)

Show disabled ports

dEUISER_DATA_S_AKIS_TX
L ARILITE_DRP_IFD

ryp[0:0]

rin[0:0]

refolk1_in USER_DATA_M_ANIS RN
user_clk tep[0:0]
syne_cll: tn[0:0]
resat hard_en
power_down soft_er
do_cc channel_up
pma_init lane_up[0:0]
loopback[2:0] te_out_clk:
drp_clk_in at_pll_lock
rrncrn_not_locked link _reset_out
init_clk Sy5_peset_out

gt_qplllk_quadl_in
gt _gpllrefielle_quadl_in
qt_recdrovrden_in

reset_ph
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1 IP Location 105 Switch to Defaults

Component Name aumra_64h66h_ﬂ|

Core Options | GT Selections | Shared Logic
Physical Layer

Line Rate (Gbps)  3.125 [0.75 -

GT Refck (MHz) | 156.250 -
INIT ck (MHz)  50.0

GT DRP dk (MHz) | 100.0000

Link Layer
Dataflow Mode | Duplex -
Interface Framing -
Flow Control | None -
USER K Little Endian Support

Error Detection

CRC

Debug and Control

DRP Mode

@ AXI4Lite Mative

Vivado Lab Tools

Additional transceiver control and status ports

o]

Figure 7: Core Options Tab
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10. In the tab Core Options, check the Vivado Lab Tools option and update the Line Rate to be
10.3125. (You can also select other valid required configurations at this tab.)

LF Customize IP (==
Aurora 64B66B (9.3) ‘
ﬁﬂ Documentation [ IP Location L Switch to Defaults

[7] Show disabled ports Component Name | aurora_64b66b_0
- GT Selections | Shared Logic
Physical Layer
| Line Rate (Gbps) | 10.3125

GT Refck (MHz) | 156.250

INIT dk (MHz) 200.000
HHUSER_DATA_S_AKIS_TH GTORP dk (MH2) | 100.0000
S| dLARILITE_DRP_IFO
I|=ETESMMEN_BRP_IFD
mrpl0] Link Layer
mren[0:0]
—freflk1_in USER_DATA_M_ANIS_RAR £ Dataflow Mode | Duplex -
—user_ck tap[0:0] Interface Framing -
=fsync_clk tan[0:0]
=raset hard_etr = Flow Control Mone -
—power_down soft_em i
—d_rc channel_up - [CJuseERK [ Litte Endian Support
—prna_init lane_up[i:0]
loophack{z0] tr_out_clk - P —
dip_clk_in at_pll_lock -
—rnmcm_nat_locked link_reset_out =
—init_clk qt_to_cormmon_gpllreset_out = D CRC
—at_qpllclk_quadl_in sys_reset_out
=jat_gplirefellc_quad1 in Debug and Control
—lar_gplllack_in
=igr_qpllkefelklozt_in DRF Mode
=gt_reedravrden_in
=reset_ph - . - .

@ AXI4Llite () Native
vado Lab Tools
[] Additional transceiver control and status ports
< CJ152

Figure 8: Core Options Tab
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11. Click the GT Selections tab. Customize to have the Lanes as 16 and select the lane
assignment as shown in Figure 9.

LF Customize IP (==

Aurora 64B66B (9.3) ‘

ﬁj Documentation [ IP Location L Switch to Defaults

[] show disabled ports Component Mame | aurora_64b66b_0
r - Core Options | GT Selections || Shared Logic
s e a1
| usuire e a
gbx ~
Mote: Lane number selection is for enabling the lane only not for assigning a number to the lane.
X - X -
GTXQ6
° X - X -
X v X -
GTXQ5
° K v X -
X - X -
GTXQ4
L ot B R - -
efui -
vautzl 15 > 15 -
i GTXQ3 i
e 13 - 14 -
chared o~
Lo gz 11 v 12 A
oot b 6THQ2
et = 9 - 10 -
[Tt o " .
e ¥ GTHQ1
5 -] -
3 -4 -
GTXQ0
° 1 v 2 -
IGTREfdkl GTXQD ~  GTRefdkz |GTXQ2 ~ I
1 b

Figure 9: GT Selections Tab
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12. Click the Shared Logic tab and select any option that you require.

In this application note because the example design is used, the location of the shared logic
does not make any difference; however, if you choose to use only the Aurora core, make sure
that every GT channel is associated with its appropriate GT common and other shared
resources.

5;': Customnize IP @

Aurora 64B66B (9.3) ‘

m Documentation [ IF Location [[3) Switch to Defaults
Show disabled ports Compenent Name | aurora_g4b66b_0
- Core Options | GT Selections Shared Logic
Shared Logic

Select whether the transceiver quad PLL, transceiver differential refdk buffer, docking and
reset logic are induded in the core itself or in the example design

indude Shared Logic in core

@) incdude Shared Logic in example design

Shared Logic Overview

Indude Shared Logic in example design

- For users who want the Shared Logic outside the core.

- For users who want to edit the Shared Logic or use their own.

- For users who want one core with Shared Logic to drive multiple cores without Shared Logic.

m

..C.O.r.e.w‘.th..S.Hér.é.d.l._dg.i.c.... B P

Shared
Logic

Example Design

« o Corevjthout -1‘/ .| Shared -

R

Figure 10: Shared Logic Tab
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13. Review the core configuration by checking all three tabs and click OK.

& XILINX

ALL PROGRAMMABLE

i_.j: Customize IP

Aurora 64B66B (9.3)

ﬁﬂ Documentation |[ ) IP Location LJ Switch to Defaults

Show disabled parts

Component Mame | aurora_54b&6b_0

jons | GT Selections | Shared Logic
Physical Layer
Line Rate {Gbps) | 10.3125
GT Refdk (MHz) | 156.250 -
INIT dk (MHZ) 200.000
GTDRP dk (MHz) | 100.0000

Link Layer
Datzflow Mode | Duplex -
Interface Framing -
Flow Control | None -
USER K Little Endian Support

Error Detection

CRC

Debug and Control

DRP Mode

@ AXI4Llite Native

/| vivado Lab Tools

Additional transceiver control and status ports

==

Figure 11:

Customize IP, Core Customization Summary Tabs

14. A new page opens. By default Generate Synthesized checkpoint (.dcp) is selected in the
Out-of-Context Settings, This can be confirmed after clicking Out-of-Context Settings. If
not selected, select Generate Synthesized checkpoint (.dcp), and click Generate.

XAPP1228 (v1.0.2) February 28, 2017

g“_ Generate Output Products @

The following output products will be generated.

Preview

@, | B-4F aurora_s4bssb_0.xd
1 <[l Instantiation Template

=
e Il Synthesized Checkpaint (.dcp)
34. Il Behavioral Simulation

il Change Log

. Out-of-Context Settings..

I Generate || Skip |

Figure 12: Out-of-Context Settings
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gl*':_:. Out-of-Context Settings @

Configure the generation of synthesized checkpoints
{.dcp) for selected IP and set the number of jobs.

Preview

[¥]<F aurora_s4bssb_0.xd

Mumber of jobs: | 1

| Cancel

Figure 13: Generate Synthesis Checkpoint

gl*'.f_: Generate Output Products @

The following output products will be generated.

Preview

a |:= 4_.} aurora_g4bseb_0.xd

= =1l Instantiation Template
= [l synthesized Checkpoint (.dcp)
341 il Behavioral Simulation

[l Change Log

[ Qut-of-Context Settings... |

| Generate || Skip |

Figure 14: Generate Output Products

Generating the Aurora 64B/66B Example Design Project

1. When the core is generated, In the Project Manager window, right-click the core and select

Open IP Example Design.

Click OK after checking the Overwrite the existing example project. See Figure 15 and
Figure 16.
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L prfect 1< (CHABBAICTI0 16, S46b/prfect3/projct L -Vivad 20143
Fle Edt Flon Tools Window Layout View Help

AR nuRRX S DB QK LG orwan | Ho%© Reaty

T 1
| Flow Navigater «| | Project Manager project_1 x\!
| | Sources — 02 X || [Errojectsummary x | 1P Catalog X | o x|
oy | 3 PR e

- =22 hE 3] search: | 0 64 (match)

!“ Project Manager = e H {
esign Sources =

&} Project Settngs F e & (s, TR 00 = | Name A4 Status Lcense NV

3% Add Sources @ Source Node Propertes. . e [siean weJrodicion finduded finccomip. |

) Language Templates : % Re-wstomzelP...

L 1P Catalog Generate Output Products..,

Reset Output Producs. .

4 Pintegrator
¥ Create Biock Design
[ Open Block Design

Out-of-Context Settings...

CopyTP...

8 etk ||| merarchy | Sources | Lbranes | Conple Orter || e
4 Siulation * fiSources | { Tenplates | 1P Documentation 3
) Smulation Settings Source File Properties
() run Simustion & » @R] ®
4{F aurora_64b&sh_0.xd Alt+1
RN Arehin : X Remove Fie fiom Project... iz (U
b [g* OpenElaborated Design | || IPriame:  Aurora 646668 B i
i e NtN? o 3
isable File +Minus =
4 Synthess Interfaces:  AX[4Stream, AXI4 — =
) Symthess Settngs Descrinton: This s Aurcra 648668 V9.3 core Custon|  T1erorc Update b leam, A4
B run Synthesis mtidane gigabit serial ink implementing @  Refresh Hierarchy rora 548668 V9. 3 core Customizable multi-ane gigabit serial ik the Aurora 648/668 protocal
b [ Open Synthesized Desion S45/560 protoce 1P Hierarchy v B
7 General | Properties 1P| . po a8
L T s
4 Inplementation Snrins TR _oex
Implementation Settings |
& & Q| Name Constrgl  SetUsedIn... FoiedRoutes LT FF  BRAM DS Stat Hapsed  Status Progress Strategy
I i oo B synth_ comstrs it Constraints Sefs... Hot started [ 10% Vivado Synthesis Defaults (|
> I Open Inpemenicd Desig | | gaa| | - tmpl_1 (actie) constrg Not started [ 0% Vivado ion Def |
|5 Outof-Context Moduie Runs e
4 Program and Debug P By arora 6660 0 syt 1 aurora d B Add Sources.. Alteh 987 293 155 000  10/3/143:22AM 00:05:23(ynth design Complete] | ] 100% Vivado Synthesis Defaults (Vivad |
) Bitstream Settings 14
¥ Generate Bistrezm »

b g® OpenHardware Menager | |

. [ Td Conscle | Messages | Gl Log | [ Reports', % Design Runs | |

Open Example |

Figure 15: Open Example Design

R OpenD bl Do

Spedify a location where the example project directory ‘aurora_g4b6sb_0_example’ will be placed.

Location
Put example project directory here: :C:.,;'XAPPNC?ZO3_16|ﬁ_G4BGbﬂ5roject_1| T 'E]

QOverwrite existing example project

[ ]
Figure 16: Path for Example Design

A new Vivado IDE will open with the core example design files.
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e Vivado 20143

st iios gz

Fle Edt Fow Toos Wndow

Layout View Help

R
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AR R XS DY 6K LG B Ready
Flow Navigator «| | Project Manager - aurora_64b&6b_0_example X
B Sources — O X || [L Project Summary X o2 x
0 opa | ﬁ n Ll -
A== 26l 1| Project Setti ol =
|‘ i {7 Design 5 [¢ =) i s Edit
£ Project Settings -3 Design Sources = Projectname:  awara_G4b66b_0_example
5 Add Sources Project location:  c:/XAPP/VC7203_16n_64b6b/project_1/aurora_64b66b_0_example
8- Lo Tompiots B e Product family:  Virtex-7
Fros 8- Simuiation Sources (1) e s
alalog
Top mocie name: surora 64h660 0 exdes
4 PP Integrator Synthesis Implementation A
F Create Block Design
B Open Block Desion Status: = Not started Status: =) Mot started
) Generste Block Desion 1P Soures | Lbrares | Compie Orcr | Messages: No errors or warnings Messages: No errors or warnings L
Part: XCTvx4BStffg1761-3 Part: XCTvx4BStffg1761-3 r
"4 Sources | 7 Templates
4 Simulation 5 Strategy:  Vivado Synthesis Defaults Strategy: Vivado Implementation Defaults
43 Smulation Settngs Source File Properties = EPE e Incremental compile: None
(i) Run Simulation L Q
# aurora_64b66b_0_exdes.v DRC Violstions Timing :
4 RIL Analysis :
b 5% Open Elsborated Design Location:  ¢:/XAPPNC7203_16in_64b6b/project_1/aurara_64b66h 0. a
DRC information i not avalzble because it hasrt been run Timing information i not avalable because it hasn't been run
Type: Verlog =)
4 Synthesis e
) Synhess stings Library: _defaultib | -] P - -
B e f— '8 i
> B Open Synthesized Design Propertes | Utlization information is not avalable because it hasn't been run Poner information is not avaiable because it hasn't been run &
4 Inplementaton Design Runs o x
Implementation Settings
ﬁ vl s O\ Name Constraints  WNS TNS WHS THS TPWS FaledRoutes LUT FF  BRAM DSP  Start Elapsed  Status Progress Strategy
B Ron Igienenizten FAEETT constrs_1 Notstarted [——10% Vivada Synthesis Defaults {ivado Synthesis 201
b B Open Implemented Design & 5 impl_t constrs_1 Motstarted [ 0% Vivado Implementation Defauits (Vivado Impleme
=
4 Program and Debug >
) Bitstream Settings 14
¥ Generate Bitsiream »
b fg¥ Open Hardware Manager 4

a0

il

Td Console | - Messages | G Log | (% Reports', 3 Design Runs |

Source Node: aurora_64b6eb_0_exdes (aurora_64660_0_exdes.y)
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Updating the XDC Constraints for VC7203 and Bitstream
Generation

1.

of the Project Manager section.

2.

alternatively double-click the file to open).

In the newly-opened Vivado IDE window, expand the Constraints entry in the Sources panel

Right-click the constraints file (aurora_64b66b_0_exdes.xdc) and select Open file (or

4 aurora 64b66b_0_example - [ 7203 161n project 1/aurora 64b66b_0_ ) 64b66b_0_ - Vivado 20143
Fle Edt Flow Tooks Window Layout View Help
P R N e Ee N ® ey
Flow Navigator «| | Project Manager - aurora_64b66b_0_example X
(- N ol = | Sources — O X . Project Summary x o2 x
Aaz=2e BE = Prog i =
P p e Project Settings Edit &
) Project Settngs -3 Design Sources (2 o | Projectname:  aurora_64b66b_0_example
&% Add Sources g Projectlocation:  c:/XAPPNC7203 _16in_6b6b/project_1/aurora_5%66b_0_example
- = Constraints (1 .
Q Langusge Templates b Product family:  Virtex-7
&-Erconstrs_1 (U Project part: XCP A5t 17613
IF 1P Catalog = Yurora_6b66b_0_exdes xdc,
&1+ Simulation Sources (1 i Source File Properties... Cul+E name: zurora 64b66h 0 exdes
)
o Open File Alt+0
ook L Implementation PS
. create Block Desian Replace File...
¥ Open Block Design =P Mot started Status: = Not started
it Bk Pty e e A1 o errors or warnings Messages: No errors or warmings _
- X Remove Fie from Project. Delete XCPNABSHfg 1761-3 Part: XCTABSHfg 1761-3 3
& Sources | Tempiates
4 Simulation Al Equals | Yad Sunthess Defauls Strategy: Vivado Implementation Defouts
Source File Properties
&% simulation Settings e ; e T Incremental compile: Mone
(I, Run Simulation =
@ 2 £J0s3 Hierarchy Update »
3 aurora_64b66b_0_exdes.xdc i PN
4 RTL Andlysis = A @ Refresh Hirarchy fome e &
* % Open Elaborated Design Location:  £:/XAPP/VC7203_16In_6bsl 1P Hierarchy »
s DRC information is not available because it hasr't been run Timing information is not available because it hasn't been run
Type: x0C & L
4 Synthesis
B size 14.7K8
Ut Modified:  Today at 09:36:58 AM Set as Target Constraint File Power Y
B i stied « i SetFie Type...
> B Open Synthesized Design Gererol [t i SetUsed In Utlization information is not available because it hasrt been run Power information is not avaiable because it hasn't been run il
4 Implementation i Edit Constraints Sets. . —erE
&3 Implementation Settings Edit Smulation Sets....
X Name WS FaledRoutes LUT FF BRAM DSP  Start Elapsed  Status  Progress Strategy
D> Rum Implementation |3 synth_1 & Addsources... Alt+A Not started 0% Vivado Synthesis Defauits (Vivado Synthesis 201
» [ Open Implemented Design pay =5 impl_1 constrs_1 Not started 0% Vivado Implementation Defaults (Vivado Impleme
=
4 Program and Debug
&5 Bitstream Settings
¥ Generate Bitstream
> @ Open Hardware Manager “«
3
_® i r g
[ Td Console | (> Messages | Gl Log | ) Reports 3 Design Runs

Open Selected Source Files

Figure 18: XDC Updates

3. Assign the pin locations for the Aurora 64B/66B core ports to those shown in Table 1.
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Pin Name Location | Board LOC Identification

INIT_CLK_P E19 On board 200MHz sys diff clk

INIT_CLK_N E18

RESET P41 SW5

PMA_INIT N41 SwW4

GTXQO_P AH8 MGTREFCLKOP_Quad113

GTXQO_N AH7 MGTREFCLKON_Quad113

GTXQ1_P Y8 MGTREFCLKOP_Quad115

GTXQ1_N Y7 MGTREFCLKON_Quad115

DRP_CLK_IN M32 FMC2_.LA01_C'C_P. Because t'he GTX transceiver has no DRP
operations, this can be floating.

CHANNEL_UP P40 APP_LEDS

LANE_UPI[O] R40 APP_LED7 (DS14)

LANE_UP[1] M39 APP_LED6 (DS13)

LANE_UP[2] N38 APP_LED5S

LANE_UP[3] P42 APP_LED4

LANE_UP[4] R42 APP_LED3

LANE_UP[5] M38 APP_LED2

LANE_UP[6] M37 APP_LED1

LANE_UP[7] R29

LANE_UP[8] K35

LANE_UP[9] J35

LANE_UP[10] K32

LANE_UP[11] N30

LANE_UP[12] M31

LANE_UP[13] P30

LANE_UP[14] N31

LANE_UP[15] M28

HARD_ERR M29

SOFT_ERR R28

DATA_ERR_COUNT[O] P28

DATA_ERR_COUNT[1] H30

DATA_ERR_COUNTI2] L29

DATA_ERR_COUNTI3] L30

DATA_ERR_COUNTI[4] J31

DATA_ERR_COUNTI5] H31

DATA_ERR_COUNTI6] L31

DATA_ERR_COUNT[7] N28

XAPP1228 (v1.0.2) February 28, 2017
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The example design generated XDC file contains indicative PIN LOC and IO STANDARD
constraints, Refer to the VC7203 schematic and update these accordingly to match the

board requirements. Make sure that all the output pins of the Aurora 64B/66B example
design are assigned with LOC and IOSTANDARD.

- aurora_64b66b_0_example - [c:/XAPP/VCT203_16In_64b6b/ project_1/aurora_64bG6b_)_example/aurora_64b66b_0_sxample.xpr] - Vivado 20143

[E=E =R =
Fle Edt Fow Toos Window layout View Hepp
A BeRH X D> % S K T (G [Socurlayout - EeR| D ]
Flow Navigator <« | Project Manager - aurara_64b66b_0_example X
QTS Sources SErE N X Project Summary X | £ aurora_64b66b_0_exdesxdc X o x
= Q= e BE 19| c:/APRVCT203_16in_64b6b project_i/surora_64b65b_0_ _54b66b_0_example.srcsconsirs_i fmports/example_ _654b66b_0_excles.xdc
o Brofoct Moseger, = 1 Sources (=) 156 [[Setproperty TC ARG [get_ports CTGD ) -
183 Project Settings T aurora_64b66b_0_exdes (2urc: o) | | “ 17 | st property Lot AHT [get_ports ©Txe0_N]
&% Add Sources [ 1P Update Log (1) | 188 set property LOC Y [get ports GIXQ2 P]
£ Constraints (1 + ty IOC Y7 [get_ports GTRQZ_N
7 Langisge Temistes B nsts 1 i e L S
LF P catalog i \J?: E“’;'ﬂj*"_' b_0_exdes.xdc set_property LOC E18 [get_ports INIT_CIK Pl
-5 Smulation Sources (1 set_property LOC EL2 [get ports INIT_CLK N]
4 PP Integrator set_property LOC P41 [get_ports RESET]
% Create Block Desion set_property LOC N41 [get_ports PMA_INIT]
B Cpen Block Design
£ .. Sct_property LOC P40 [get_ports CHANNEL UP]
§ Generate Block Desion set_property LOC R40 [get_ports LANE UR[0]]
— set_property LOC ¥39 [get_ports LANE UP[1]]
imulation set_property LOC N38 [get_ports LANE UP[2]]
) smuiaton Settings set_property LOC P42 [get ports LANE_UP[31]
(@) Run Simuation set_property LOC R42 [get ports LANE UP[4]]
set_property LOC M38 [get ports LANE_DP[5]
4 RTL Analysis — 7 T set_property LOC M37 [get ports LANE UP[6]]
ierarchy | 1P Sources | Libraries | Compile Order
» (5% Open Eborated Desgn " " Set_property LOC RZ9 [get_ports LANE UF[7]]
& Sources | 7 Templates set_property LOC K35 [get_ports LANE UP[8]]
t _property LOC 035 [get ports LANE UP[9]]
4 Synthesis B setr I —
" ST S -buwex set_property LOC K32 [get_ports LANE UP[10]]
& Synthesi Settngs 4+ S[@Er set_property LOC N30 [get _ports LANE UP[11]]
2 Run synthesis 3 aurora_6466b_0_exdes.xic set_property LCC M31 [get ports LANE_UP[12]]
> @ Open Synthesized Design - set_property LOC P30 [get_ports LANE UB[13]]
Location:  c:/XAPP/VC7203_16in_64bsb/project_1/aurora_64b66b_0_ 211 set property LOC N3L [get ports LANE UP[14]]
4 Implementation — e = 212 set property LOC M2¢  [get ports LANE UP[15]]
@ invlenentation settngs 213 set_property LOC M29 [get _ports HARD ERR]
Size 14748 L 218 set_property LOC R28 [get_ports SOFT_ERR] L
> Run Implementation Modfied:  Today at 10:04:10 AM 3 215 set_property LOC F28 [get_ports DATA ERR COUNT[0]] i
> [B¥ Cpen Implemented Design Copiedto:  :/XAPP/VC7203_16n_64b6biproject_Ljarora_64b66b_0._| 216 set_property LOC H30 [get_ports DATA ERR_COUNT[1]]
Copied from: c:/XAPP/VC7203_16in_64b6b/project_Lfproject_Lisres/soul 2 ot property L0C,L29 Igstiports Dala ERR COUNTI2]]
4 Program and Debug : i 218 set_property LOC L30 [get_ports DATA ERR_COUNT[3]]
@ Bistream Settngs Coned o § Tochy 2t (e Eis A 219 set_property LOC J31 [get _ports DATA ERR COUNT[4]]
3 Read-only:  No 220 set_property LOC H31 [get ports DATA_ERR_COUNT[S]]
% Generate Bitstream = 2 ~ T
Encrypted:  No 2 set_property LOC L31 [get ports DATA ERR COUNT[6]]
> j® Open Hardware Manager 7l enabled - 222 set_property LOC N26 [get _ports DATA_ERR_COUNT[7]]
< i v 223
General | Properties " — — s v
8| [E |2 |3 Design Runs
154 Insert | ¥DC

Figure 19: Final XDC

Right-click within the constraints file editor window and select Save File. Close the
constraints file editor window.

Save the files and run Generate Bitstream. A pop up dialog box displays.

Click Yes to launch synthesis and implementation and proceed with bit file generation.
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L aurora 64b66b_0_example - [c:/XAPP/VCT203 161n_64b6b/project 1/aurora_64b66b_0_example/aurora_64b66b_0_exampleapr] - Vivado 20143
Fle Edt Fow Tooks Window Layout View Help

AR oo RB X P D X B X T G [2ocfautLayout k& 2 Y
Fow Navigator M
azs Sources O Y L | E project summary x| aurora_64b66b_0_exdesxdc x |
— | ax= e B i3] [ | ©/XAPPVC7203_16ln_64b6Dbjproject_1faurora_64b66b_0 ¢ ,_64bssb_0_exampls Jconstrs_1fimports example_c \_54b66b_0_exdes.xdc.
< propectvanager | |20 N <ot property 10C 30 [get ports LAVE_UB[11]] =
43 Project Settings @ aurora_64b66b_0_exdes (aurora_64bseb_0_exdes.y) (20) | || 2| 208 set_property LOC M31 [get_ports LANE_UB[12]]
¥ Addsources SPUpdatelog (1) - o 210 set_property LOC P30 [get ports LANE_UP[13]]
Sty Gorstanis () WS set_property LOC N31 [get ports LENE UP[14]]
_1(1) 212 set_property LOC M28 [get_ports LANE_UP[15]]
£} 1P catalog -Eaaurura_sahs§b_n_exdes xde set property LOC 29 [get ports HARD ERR]
B daton S s () set_property LOC R28 [get ports SOFT_ERR]
4 TP Integrator set_property LOC P28 [get_ports DATA_ERR_COUNT[0]]
% create Block Design set_property LOC H30 [get ports DATA ERR COUNT[1]]
¥ Open Block Desian set_property LOC 129 [get ports DRIA ERR COUNT[2]]
set_property LOC 130 [get_ports DATA_ERR_COUNT[3]]
& Generate Bock Desgn 7219 set_property LOC J31 [get ports DATA ERR COUNT[4]]
4 Smuiaton & set_property LOC E31 [get ports DATA_ERR_COUNT([S]]
4 set_property LOC 131 [get ports DATA_ERR_COUNT[6]]
43 Simulation Settings 8222 set_property LOC N28 [get ports DATA_ERR_CCUNT[7]]
() Run Simulation Ol
224 set_property LOC M32 [get_ports DRE_CLK_IN]
AR | [ Hierarchy | 1P Sources | Lbranes | Compic Order | 1% St
» 52 Open Baborated Desin  |§| -~ : > ‘ i F|226
‘& Sources | Tempiates | |27
4 Synthesis Source File Properties oex |72 Cn i S o W e o
o 229 set_property IOSTANDARD DIFF_HSTL_IT_18 [get_ports INIT_CLK P]
& S ettngs 230 set_property TOSTAVDERD DIFf HSTL_IT L8 [get_ports INIT CLX 1]
& Run Synthesis ) aurora_6ab6eb_0_exdes xdc 231 set_property IOSTANDARD LVCHOS1E [get ports RESET]
» @ Open Synthesized Design = = 232 set_property IOSTANDARD LVCMOS18 [get_ports BMA_INIT]
Location:  i/XAPPIVC7203_16ln_64b6bforcject_faurora_ 5486 0 233
4 Implementation — = W 23 set_property IOSTANDRRD LVCMOS1E (get ports CHANHEL UP]
3 inplementation settngs 235 set_property I0STANDRRD LVCHOS1E [get_ports LANE_UP[0]]
Size: 147K8 236 set_property IOSTANDARD LVCHOS1E [get ports LANE UE([1]]
> Run impiementation Modificd:  Today at 10:04: 10 AM 237 set_property IOSTANDARD LVCHOS1E [get ports LANE UP(2]]
> @ Open tmplemented Desion | ||| copiedto:  c:XAPPNC7203_16in_64b6bforoject. 1faurora_64b665_0.| 238 set_property IOSTANDERD LVCHOS1& [get ports LANE_UB[3]]
Copied from: :/XAPP/VC7203_16ln_64b6b/project_Lfproject_Lsres/soul 232 e R e e L e
4 Program and Debug LA 240 set_property IOSTANDRRD LVCMOS1® [get ports LANE_UP[S]]
{63 Bitsiream Settings orted i oday At il A 201 set_property IOSTANDARD LVCHOS18 [get ports LANE_UP[6]]
Read-only:  No 242 set_property IOSTANDARD LVCMOS1E [get ports LANE UP[7]]
Encrypted: Mo 23 set_property IOSTANDARD LVCMOS18 [get ports LANE UP[8]]
> 0 Open Faroware e ol itstream | = 204 set_property IOSTANDARD LVCMOS1S [get ports LANE_UP[9]]
Generate s programming file after 0 25 set_property TOSTANDARD LVCMOS1E [get_ports LANE UP[10]] J
g i j '

Generate a programming file after implementation

| 184 | mset |xoC|

Figure 20: Generate Bitstream

7. Wait until the write bitstream process is completed.
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Setting up the Hardware Session

1.

XAPP1228 (v1.0.2) February 28, 2017

Click Flow > Open Hardware Session or click Open Hardware Manager under Program
and Debug in the Project Manager panel as shown in Figure 21.

Fie Edt Fow Toos Window

Layout View Help

AR mvRBB X >DUSXKEIEBoeRteor - [H&KNO

[Q- Search commands

write_bitstream Complete

Flow Navigator «| | Project Manager - aurora_6466b_0_example X
boit—— Sources O x i x| o x
= aZ=imct R = Prog Bt &
51 Design Sources (2) = i
3 Proect Settings @ aurora_64b66b_0_exdes (urora_64b56h_0_exdes. ) (20) e 2urora Esbseh 0 ecrpe
¥ Add sources ©PUpdatelog (1) - o Projectlocation:  c:/XAPP/VCT203_16in_64bsb jproject_1/aurora_64b66b_0_example
(= Constraints (1) Product famiy:  Virtex-7
§ Language Tempiates &3 constrs_1 (1)
2y Project part: Tua8stfia 17613
£k 1P Catalog 3 aurora_64b66b__exdes.xdc el ==
1= Simulation Sources (1) Top module name:  aurora 54b6Sh 0 exdes E
4 PP Integrato
Lot Synthesis A Implementation 2
% Create Bock Design
9% Open Block Desion status: &/ Complete Status: & Complete
& Generate Block Desion 1P Sources | Libraries | Compile Grder | Messages: () 1warning Messages: @ 9 warnings
“\._& Sources | § Templates Active run: synth 1 Active run: impl 1
4 Smuation —_— S Part: P8t 1761-3 Part: XCTVdBSHig 17613
43 Smulation Settings = N - Strateqys  Vivado Synthesis Defauits Strategy: Vivado Implementation Defaults.
@ Run Simiation = Incremental compie: Nore
E aurora_6466b_0_exdes.xdc
Summary | Route Status Failed Nets |
4 RIL Analysis e NS b0
Location: 7203 _16ln oject_1/aurora_6%b66b_0_
b fg Open Eloborated Design i & DRC Violations A Timing -PostImplementaton Py
ype:
4 Synth : .
e - 2= e Summary: @ 0errors Warst Negative Slack (WNS): 0.127ns
Synthesis Setti : 06
4 Synthesis Settings Modified:  Today at 10:06:41 AM ] @ oitical warnings Total Negative Slack (TNS): 0
B mun synthess priedin_CNROONCTINZ 1 Kantheart Vnenr Sash 0 (® 2warnings e e
b fz* Open Synthesized Design [General | propertes | ® 0advisories Total Number of Endpoints: 60966 ul
Sy St Td Console —ouwex
45 implementation Settngs |  vio_7series synth 1: c:i/KAPP/VC7203_16ln 64bEb/project l/aurora 64b66b_0_example/aurora_64b6eb_0_example.runs/vio 7series_synth 1/runme.log X
[ Run Implementation cas|  ila_7series_synth_l: c:/XAPE/VCT203_161n_64béb/project_1/aurora_64be6b_0_example/aurora_64b66b_0_example.runs/ila_Tseries_synth_1/runme.log [
» 5% Open Inplemented Design | | | | SYnth_L: c:/XAPP/VCT203_16ln_64b6D/project_l/aurora 64bseb_0_example/aurora 64b6b 0 example.runs/synth L/runme.log
I} (e oot 08 10:16:35 2014] Launched impl 1...
oo e ]|  Run output will be captured here: c:/XRP/VC7203_161n_64b6b/project_1/aurora_64bae_0_exemp . 64b6eb_0_exampl $mp1_1/runme. 1og
PR T (launch runs: Time (3): cpu = 00:00:06 ; elapsed = 00:00:06 . Memory (MB): peak = 995.363 ; gain = 6.652 r
o cpen_hw
¥ Generate Bitstream XN .-
Open Hardware Manager e
B Gpen Target - .
@ Program Dey| Open Hardware Manager
% Open the hardware program and debug manager.
4% add ConfiguraTon = "cl Console | [ Messages | 13l Log | (2 Reports | 2 Design Runs

Open the hardware program and debug manager

Figure 21: Open Hardware Session

Click Open a new hardware target.

Fie Edt Flow Toos Window

Layout

Y aurora_64b66b_0_cxample - [c/XAPP/VCT203 161 6456b/ project 1/aurora_64566b_0_example/aurora_b64b66b_0_ciampleapr] - Vivado 20143

View Help

AR Mo Rh X DG K L G Dot | EeX ®

==

write_bitstream Complete

T
|

Flow Navigator «

=1 cay
=

Hardware Manager - unconnected

x|

@

No hardware targetis open. Open recent target. Open & new harduare target

| 4 Program and Debug ]

4 Project Manager

& Pre

Hardware

Debug Probes
]

Z=Errm =

¥ Add Sources
1F 1P Catalog

4 P Integrator
4% Create Block Design
B Oen Block Design
8 Generate Block Design

smuation
&} smulation Settings
([} Run Simulation

4 RIL Analysis
I 5% Open Elaborated Design

4 Synthesis
5 Synthesis Settings
$ Run Synthesis
b g% Open Synthesized Design

4 Implementation
Settings

Mame

Status

-

Properties oL

[ &

[» Run Implementation
© 5 Open Implemented Design

@ Bitstream Settings
.| Generate Bitstream
4 [ Hordware Manager
& Onen Target
@ Program Device
4% add Configuration Mem(

Td

Console
U refresh_hw_device -update_hw_probes false [lindex [get_hw devices] 1] =
| INFO: [Labrools 27-1434] Device xc7vxdSSt (JTAG deviee index = 1) i3 progremmed with a design Thet has no supported debug core(s) in it.

| close_hw

launch_runs impl 1 ~to_step write bitstresm
| [Fri Jul 04 14:30:47 2014] Launched impl 1
" Run output will be captured here: C:/XAPE/VC7203_161n_64bGb/project_1/aurora_64bG6b_0_example/aurora_64b66b_0_example.runs/impl_1/runme.log
{ open_hw

|

c d

/3 Tel Console | (= Messages | % Serial [/O Links | [E] Serial [/0 Scans |

Figure 22: Hardware Session

www.Xilinx.com

20


http://www.xilinx.com

Setting up the Hardware Session i: XI LINX

ALL PROGRAMMABLE-

3. When the Open New Hardware Target window opens, click Next.

4. Depending on the board connection, perform one of the following.

o If the board is connected to a remote system, you need to run hw_server on that
particular system. In the Hardware Server Settings window, select Remote server and
enter the server name., after selecting the Remote Server enter the system name.

Or

o If the board is connected to the same system, you can select the Local Server option
and click Next. Selecting this option automatically connects to the server and detects
all boards connected to the Server.

Hardware Server Settings

Select local or remote hardware server, then configure the host name and port settings. Use Local server if
the target is attached to the local machine; otherwise, use Remote server,

Click Next to launch andor connect to the vese_server (port 60001) and hw_server (port 3121) applications on the local
machine.

=

Figure 23: Hardware Server Settings

The Open Hardware Target window will open with all the targeted boards connected to the
server as show in Figure 24.

5. Select the board that you want to program and click Next to set the targeted hardware JTAG
properties.
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Select Hardware Target

Select a hardware target from the list of available targets, then set the appropriate JTAG dock (TCK)
frequency. If you do not see the expected devices, decrease the frequency or select a different target.

Hardware Targets
Port  Mame JTAG Clock Frequency

ilir_tef
x_tcf

Hardware Devices (for unknown devices, specify the Instruction Register (IR) length)

MName ID Code IR Length

& system_ace_cf 0 0ADD1093 8
@ xc7vx485t 1 23687093 6

VCSE server: localhost:60001

Hardware server: localhost: 3121

Figure 24: Select Hardware Target

ALL PROGRAMMABLE~

6. Review the targeted hardware summary and Click Finish. You are returned to the Hardware

Manager screen.

T )

Open Hardware Target Summary

(i) Hardware Server Settings:
o Server: localhost: 3121

(i) VCSE Server Settings:

o Server: localhost:60001
o Version: 20

(i) Target Settings:

o Target: xilinx_tcfXilinx /0000 10f0544b0 1
o Freguency: 6000000

VIVADO!

To connect to the hardware described above, dick Finish

[ <Back |[ Ensh | [ Cancel

Figure 25: Hardware Target Summary
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7. Right-click the device, and click the Program Device.

@ aurora_64666b_0_example - [c/XAPP/VCT203 16in 64b6b/project 1/aurara 64b66b_0_example/aurora, 3 64b66b_0_sxamplexpr] - Vivade 2014.3
Fle Edt Fow Took Window Layout View Hep

AR BORRX > NS K LG Eoemutiaou | EeN©

==
[Q Sear & ]
write_bitstream Complete

Flow Navigator « (.t x|
LW 1 @ There . Program device Refresh deviee

i Hardware _ O x  DebugProbes —ouwex
Tl azzErinE az=E

@ Connected
x_ich/inx /000010054401 (2) Open

4 PP Integrator
% Create Block Design
¥ Open Block Design
M Generate Block Design

15 Hardware Device Properties... Cerl+E

4 Simulation
) simuiation Settings

Hardware Device Properties: _oex i

([, Run Simulation e @
4 RTL Analysis @ xcPux485t_1
I [@% Open Elaborated Design | ; =
|| Name: xeTnast_1 A
4 Synthesis | parte XCPun4BSE £
4} synthesis Settings ID code: 23687093 T
@ Run Synthesis Rlength: 6 L4
& [ Open Synthesized Design [7]1s programmable:
e
® et | Gl P
[ Run Implementation Tacasse
& [ Open Implemented Design =
|4 ProgramandDebug | | &
. @ oveamsetngs
%.) Generate Bitstraam !
4 [ Hardware Manager 2
@ Open Target x
@ Program Device . -
1% Add Configuration Memj p— 7y
7 ) ¥d Console | © Messages | % Serial /0 Links | &) Serial 10 Scans |

Program hardware device nith speafied bitstream

Figure 26: Hardware Manager, Program Device

8. Browse for the superclk2_vc7203.bit and superclk2_vc7203_debug_nets.ltx files that
are attached with the application note and download the bitstream. Then run the
setup_scm2_156.25.tcl script which programs the SuperClock-2 module Si5324 and Si5700
clocks to 156.25 MHz. Additional guidance can be found in the VC7203 IBERT Getting Started

Guide (UG847) [Ref 3].

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 fle: | C:/XAPP/VC7203_16in_64bsb/SuperClock2_Programming/top_scmz.bit | (=)
Debug Probes file: | C:,D(APPNC7203_161n_64b6bf5uperCIockZ_Prograrnming!debug_neis.Ib(| I E]
[ Program ] [ Cancel ]

Figure 27: SuperClock-2 Module Programming

After the SuperClock-2 module is programmed, you can observe the DS1 status LED on the
SuperClock-2 module turning off from indicating the proper configuration.
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hardware target and open the other target as shown in Figure 29 and Figure 30.

¥ aurora_64b66b_0_example - [c/XAPP/VCF203_16In_64b6b/ project 1/aurora 64b66b_0_example/aurora_64b66b_0_sx@mplexpr] - Vivado 2014.3

Hle Edt Fow Toos Window

g peRhX > Y G K I G Boefutlao 8 AL

=l =]
[ Q- Search comman: |

write_bitstream Complete

Layout View Help

Flow Navigator
= e
&= &

«

4 Project Manager
@3 Project Settings
B add Sources
£} 1 Catalog

4 PP Integrator
% Create Block Design
¥ Open Block Design
M Generate Block Design

X

| 1o Debug Probes \

Setas Current Target.
Refresh Target
| CloseTarget

‘Export to Spreadsheet...

4 Simulation Ll 0, i
) simuiation Settings Hardware Target Properties. B a3
(@) Run Simuation -
1
4 RIL Analysis N =
I % Open Elaborated Design Name: locahost/sdinx_tcf/Xiinx /0000 10f{
Type: sl _tef
4 Synthesis -
P— [7]15 target connection open
B runsim Number of devices: 7]
& [ Open Synthesized Design
4 Implementation A il b
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Figure 29: Open target on Board B

p 8 and step 9 to program the second board with the SuperClock-2 module bit so

that the stable 156.25 GT MHz refc1lk can be sourced by the Aurora 64B/66B example

designs.
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Programming and Testing the Aurora64B/66B Example Project

After successful programming of the SuperClock-2 module bit files on both the boards,
observe that the DS1 status LED on the SuperClock-2 module will turn off indicating proper
SuperClock-2 module programming.

Programming and Testing the Aurora64B/66B Example
Project

1. Right-click the device and select Program Device and then choose the Bitstream file and
Debug Probes file from the implemented project as shown in Figure 31 and click Program.

l= =]
]

@ aurora 64b66b_0_example - [/ XAPP/VC7203 16in 64b6b/project 1/aurora 64b66b_0_example/aurora 64b66b 0_examplexpr] - Vivado 20143
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Figure 30: Programming the Aurora 64B/66B core on Board B

e T, =

@ 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: |C:;'XAPP,NC?203_161n_64b6b!project_1,|faurora_64b66b_0_examplefaurora_ﬁ‘!bssb_o_example.runs,ﬁmpl_lfaurora_ﬁ‘!bssb_o_exdes.biﬂ |E]

Debug Probes file: |C:;'XAPP,NC?203_161n_64b6b!project_1,|faurora_64b66b_0_examplefaurora_ﬁ‘!bssb_o_example.runsﬂmpl_l,.’debug_nets.lb( |E]

[ rogram ][ cened )

Figure 31: Programming the Aurora 64B/66B core on Board B

2. Right-click the hw_vio_1 instance or the other VIO instance in which signals,
*channel_up_in_initclk* and *lane_up_vio_i* are present. This might be either
hw_vio_1/hw_vio_2/hw_vio_3 or other depending on the implementation of the debug hub
core and then select Add Probes to VIO Window.
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Figure 33: Channel-up/Lane-up VIO Monitors

3. Using the VIOs, follow the recommended reset sequence, assert sysreset_from_vio_i,
assert gtreset_from_vio_i. Then deassert gtreset_from_vio_i and then
sysreset_from_vio_i.
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Figure 34: Assert Reset Sequence
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Figure 35: Assert Reset Sequence
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Programming and Testing the Aurora64B/66B Example Project
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4. Program the second board with the Aurora 64B/66B example design project bitfile. Close
the hardware target. Right-click the device and click Close Target as shown in Figure 38.
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Figure 38: Close Target

5. Right-click the other hardware target and click Open Target.
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6. Repeat step 2, step 3, and step 4 to program the second hardware target.

Observe that channel_up_in_initclk and lane_up_vio_1i go High.

Programming and Testing the Aurora64B/66B Example Project
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Figure 40: Channel-up/Lane-up VIO Monitoring

For the testing the link, you can try asserting and deasserting sysreset_from_vio_1i or
by following the recommended reset sequence as described in step 3. Also, you can use the
push-buttons, SW4(PMA_INIT), SW5(RESET). Apart from the VIO status, channel-up/lane-up
LEDs going High can also be observed.

a. Testing by asserting only sysreset_from_vio_i
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Figure 41: Assert Reset Sequence
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Figure 42: Deassert Reset Sequence and Observe Channel-up/Lane-up
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b. Testing by following the reset sequence as discussed in step 4.

& XILINX

ALL PROGRAMMABLE~

¥ aurora_64b66b_0_example - [c:/XAPP/VCT203_16In 64b6b/ project 1/aurora 64b66b_0_example/urora_64b66b_0_examplexpr] - Vivado 2014.3

Fle Edt Flow Toos Window Layout Vew Help

N
I

A2 o0 X D> X S XK I G Eochitlayut B & Y write_bitstream Complete
iow Mavigator «| | Hardware Manager - localhostpdlin_tcf/Xiinx/0000 1295dcc701 x|
azs Hardware — 0O x Debug Probes — Oy x | S ILA-fhw a1 X | &5 VIO-hw vio 1 X | VIO-hw vio 2 X [%:VIO-fw_vio 3 X O x
| [P s [ 2
e azsEpinE a xE 2| VIO Probes A0x
roject Manager - =
@ et g Name Stats G oot 218 A Name Vale  Actvity Direcion VIO
s 0 s & B localhost (2) Comnected  » s ) [ o chamelwp n ik B0 Iput  hwvio1
o ources o xiin_tcfdlin/00001295dec701 (2) Open i diolid @ e lnetpviod [0 Tnput hw_vio_1
£} P Catalog  system_ace cf 0.0) Nt programme; e et il - i vio_probe ina[7:0] [H 00 Input
=) xcPvxaBSE_1 (5) (achive) Programmed g dioneiSda X 12 gmeset fiom vio i Output.
4 IP Integrator E YADC (System Moriitor) L o ieia o 15 loopback Mo~ Output
 Create Block Design S hw_la_1 (1L4) O e T e ot ik a rx_cdrovrden_i [f oz Output
e SE hw_vio_1 o ]
e <const0>_15
Gpen Block Design & o OK - Outputs Re e
cons
& Generate Block Design & hw_vio_3 (VI0) OK - GutputsRel | o <consto>_17
o Ho i kfmlw:rmnnnmmswm\m Closed B g |
4 Similation — I =H o <consto>_19 i
@3 Smulaton settings Debug Probe Properties _ogex e <consto>_2
=3 le <const0>_3
(@) Run Simuation * =15 o <consto>_4
i L sysreset_from_vio_i s <constd> 5
iRl e <const0> 6
© [5* OpenEleborated Desion ;|| Name: sysreset_from_vio_i o <constd>_7
i | sowce:  nNEMIST e domityep
4 Synthe i 1o < t0>_8
e Probe type: VIO_OUTPUT i
5 synthesis Settngs ol ep.d
Ml ig data_err_count_o[0:7]
$ Run Synthesis o hard_err_i
» [% Open Synthesized Design ‘e lane_up_vio_usrdk
~ig rx_dJf0:15]
& .
i _
3 Implementstion Settings | General | Propertes | < | v H
[> Run Implementation Td Console O X
= ot . — [ S
© [ Open Implemented Design | | =1 | set_property OUTPUI_VALUE 0 [get_hw_probes sysreset_from vio_i -of_objects [get_hw_vios hw_vio_11] =10
||| 4| | commit hw vic [get_hw probes [sysreset from vio i} -of_cbjects [get_hw wios hw vie_1]] -
!\ 4 Program and Debug e | p—=—n =
@) Bitstream settngs Shariata
%) Generate Bistream set_property OUIPUI_VALUE 1 [get_hw_probes sysreset_from vio i -of objects [get_hw vios hw_vic 1]
i commit_hw_vie [get_hw_probes {sysreset_from vio_i} -of_objects [get_hw_vios hw_vio_11]
a [ Hordware Manager o =
B Open Target ]
@ Program Device i (0|
4% add Configuration Mem 2 T i, 2 |
2 Td Console | (= Messages | %, Serial /0 Unks | [ Serial /0 Scans | |

Figure 43:
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Reference Design

The reference design files for this application

note are generated when the Aurora 64B/66B

core is customized from the Vivado IP catalog. The reference design has been fully verified and
tested on hardware. The design includes details on the various functions of the different
modules. The SuperClock-2 module bit files are provided for configuring the SuperClock-2

module add-on board to 156.25 MHz.

You can download the Reference Design Files for this application note from the Xilinx website.

The reference design checklist is shown in Ta

Table 2: Reference Design Checklist

ble 2.

Parameter

Description

G

eneral

Target devices (stepping level, ES, production,
speed grades)

Virtex7 (VC7203) FPGA (XC7VX485T-3FFG1761E)

Source code provided

No (Core generated from 2014.3 IP catalog)

Source code format

Verilog

Design uses code/IP from existing Xilinx
application note/reference designs, CORE
Generator™ software, or 3rd-party

Reference design provided by the Aurora 64B/66B core
generated from the 2014.3 Vivado IP catalog

Simulation

Functional simulation performed

No (Example design provides the default test bench)

Timing simulation performed

No

Test bench used for functional and timing N/A

simulations

Test bench format N/A

Simulator software/version used N/A
Implementation

Synthesis software tools/version used

Vivado Design Suite 2014.3

Implementation software tools/versions used

Vivado Design Suite 2014.3

Static timing analysis performed

Yes (passing timing with the Vivado Design Suite
Implementation Tool)

Hardwar

e Verification

Hardware verified

Yes

Hardware platform used for verification

VC7203 Characterization board
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Conclusion

The Virtex-7 FPGA VC7203 characterization kit provides an excellent platform to implement and
test the LogiCORE IP Aurora 64B/66B core for various supported configurations, the GT refclk
can be sourced from the provided SuperClock-2 module. Various configurations can be quickly

evaluated using only the VC7203 characterization kit and the Vivado Design Suite. Detailed

steps are provided to demonstrate that the 16-lane Aurora 64B/66B will work at 10.3125 Gb/s.
This provides a high-speed AXI user link with 1024 bit data width.
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Please Read: Important Legal Notices

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether in
contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related to,
arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
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consent. Certain products are subject to the terms and conditions of Xilinx's limited warranty, please refer to Xilinx's Terms of Sale which
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Automotive Applications Disclaimer

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
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