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Summary

This application note explains the steps required to validate the Xilinx LogiCORE ™ Aurora
8B10B IP core on the Kintex®-7 FPGA KC705 Evaluation Kit. Aurora 8B10B is a scalable,
lightweight, high data rate, link-layer protocol for high-speed serial communication. Aurora is
designed to enable easy implementation of Xilinx transceivers using an intuitive wizard
interface. 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.

Aurora is typically used in applications where other industry standard serial interfaces are
either too complex or resource intensive. Aurora delivers a low-cost, high data rate, scalable
and flexible means to build a serial data channel. Its simple framing structure can be used to
encapsulate data from existing protocols, and electrical requirements are compatible with
commodity equipment. Aurora can be used to provide increased performance without high
FPGA resource costs, software redevelopment, or exotic physical infrastructure.

The reference design is targeted for the Xilinx Kintex-7 FPGA KC705 evaluation board.

Included
Systems

Introduction

The reference design is created and built using the Vivado Design Suite: System Edition
2013.3. The Vivado Design Suite helps simplify the task of instantiating, configuring, and
connecting IP blocks to form complex integrated systems. The design also includes VIO and
ILA cores to probe the signals.

This application note details the steps required to configure the Aurora 8B10B core with Vivado
Design Suite and to validate the operation of the core using the VIO and ILA cores to probe
various signals.

Two examples are presented:

1. A single-lane configuration using two platforms (see Figure 1).

2. A four-lane configuration using a single platform in loopback mode (see Figure 2).

The completed example design can be used to form a building block for more complex systems.

The example test setup uses two clock sources to generate the 156.25 MHz clock signals for
the single-lane example. For the four-lane example, loopback mode is used allowing
demonstration with a single board. In this case, a single clock source is used to generate the
clock signal. Any suitable conditioned 156.25 MHz clock source can be used to replicate these
examples.
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Figure 1: Single Lane Reference Design
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Figure 2: Four Lane Reference Design

Hardware Single-Lane Example

Requirements .

Two Kintex-7 FPGA KC705 evaluation boards

Two KC705 Universal 12v power adapters

Two suitable clock generators to generate 156.25 MHz
Two JTAG platform USB cables

Eight SMA to SMA connector cables

Four-Lane Example

Kintex-7 FPGA KC705 evaluation board

KC705 Universal 12v power adapter

A suitable clock generator to generate 156.25 MHz
JTAG platform USB cable

Two SMA to SMA connector cables
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Software
Requirements

Building

Hardware

Both single-lane and four-lane examples share the same software requirements:
e Vivado Design Suite 2013.3

Single Lane Example

Customizing the Aurora Core

Follow these steps to customize and generate the Aurora 8B10B core for the single lane
example:

3. Launch Vivado Design Suite.

4. Select Create New Project and click Next.

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

6. Select RTL Project to permit running the example design and check Do not specify

sources at this time. Click Next.

Click xc7k325tffg900-2 or, select the Boards option and then click Kintex-7 FPGA KC705

Evaluation platform.

Click Next, then click Finish.

9. Under Project Manager in the Flow Navigator panel, select IP catalog and search for
Aurora 8B10B. The Aurora cores can be found under Communication & Networking >
Serial Interfaces. See Figure 3.
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Figure 3: Aurora 8B10B in Vivado IP Catalog

10. Right-click Aurora 8B10B and select Customize IP.

11. In the Core Options tab of the Customize IP window, set GT Refclk (MHz) to 156.25 and
select the Vivado Lab Tools option.
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12. Set the configuration options shown in Figure 4.

F Comoret
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Figure 4: Aurora 8B10B Single Lane Core Options Settings

Click the GT Selections tab.
Change the default setting in the lower list box for GTXQO from 1 to X.
Change the lower list box setting for GTXQ2 from X to 1 (Figure 5) and click OK.

Note: The GTXQ2 transceiver is the only transceiver pinned out to SMA connectors on the KC705
board. When placing the cursor over the list box setting, a tooltip appears to verify the location of the

selected transceiver.
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Figure 5: Aurora 8B10B Single Lane GT Selections

16. In the Generate Output Products window, If not already selected by default, select

Generate Synthesized checkpoint (.dcp) and click Generate.

Synthesizing the Example Design

1. When product generation is complete, in the Project Manager section of the Vivado IDE,
right-click the core name and select Open IP Example Design (see Figure 6).
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Figure 6: Open IP Example Design

2. Click OK to overwrite the existing example design.

3. Click OK to acknowledge IP upgrade then click Generate to generate the 7 series ILA
cores.

4. Click OK to acknowledge IP upgrade then click Generate to generate the 7 series VIO
cores.

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

panel of the Project Manager section. Right-click the constraints file
(aurora 8bl0b_ 0 exdes.xdc) and select Open file (Figure 7).

6. Assign the pin locations for the Aurora core ports to those shown in Table 1.
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Figure 7: Aurora 8B10B Single Lane Constraints File

Table 1: Aurora 8B10B Single Lane Constraints

Pin Name

LOC Value

GTXQ2_N

J7

GTXQ2_P

J8

INIT_CLK_N

AD11

INIT_CLK_P

AD12

RESET

AG5

GT_RESET_IN

AC6

CHANNEL_UP

AA8

LANE_UP

AB8

HARD_ERR

G17

SOFT_ERR

F17

ERR_COUNT

B17

to the end of the constraints file (Figure 7):

set_property BITSTREAM.General.UnconstrainedPins {Allow}

This example contains unconstrained pins. To permit bitsream file generation, add this line

[current designl]

Caution! Spelling is critical. Double-check changes to the constraints file before proceeding.

constraints file editor window.

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

Select Generate Bitstream from the Flow Navigator panel (Figure 8).
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Figure 8: Generate Bitstream

10. Click Yes to launch Synthesis and Implementation and proceed with bitstream file
generation.

Continue with Setting up the Single Lane Example, page 14.

Four Lane Example

Customizing the Aurora Core
Follow these steps to customize and generate the Aurora 8B10B core for the four lane example:

1. Launch Vivado Design Suite.

2. Select Create New Project and click Next.

3. Select the project name and path and click Next.
4

Select RTL Project to permit running the example design and check Do not specify
sources at this time. Click Next.

5. Click xc7k325tffg900-2, or, select the Boards option and then click Kintex-7 FPGA
KC705 Evaluation platform.

6. Click Next then click Finish.

7. Under Project Manager in the Flow Navigator panel, select IP catalog and search for
Aurora 8B10B. The Aurora cores can be found under Communication & Networking >
Serial Interfaces. See Figure 9.
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Figure 9: Aurora 8B10B in Vivado IP Catalog

8. Right-click Aurora 8B10B and select Customize IP.
9. Inthe Core Options tab, set GT Refclk (MHz) to 156.25 and select the Vivado Lab Tools

option.

10. Set the configuration options shown in Figure 10.
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Figure 10: Aurora 8B10B Four Lane Core Options Settings

Click the GT Selections tab.

Set Lanes to 4.
Change the default setting in the lower left list box for GTXQO from 1 to X.

Change the list box settings for GTXQ2 from X to 1, 2, 3, and 4 (see Figure 11) and click

OK.

Note: The GTXQ2 transceiver is the only transceiver pinned out to SMA connectors on the KC705
board. When placing the cursor over the list box setting, a tooltip appears to verify the location of the

selected transceiver.
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Figure 11: Aurora 8B10B Four Lane GT Selections

15. In the Generate Output Products window, if not already selected by default, select
Generate Synthesized checkpoint (.dcp) and click Generate.
Synthesizing the Aurora Core

1. When product generation is complete, in the Project Manager section of the Vivado IDE,
right-click the core name and select Open IP Example Design (Figure 12).
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&% Add Sources B Constraints | [ Source Node Properties... Ctrl+E Industrial -
1 Simulation Soul cture
ZF 1P catalog ¥ Re-customizeIP..
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Design Runs . : i =~
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5 tmplementaton Setings 2| =2 synth_1 Vivado Synthesis Defaults (Vivado Synthesis 2013) Not started
[» Run Implementation s = impl_ Set Used In... Vivado Implementation Defaults (Vivade Implementation 2013) Not started
=
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¥ B auora b_0 Vivado Synthesis Defaults (Vivade Synthesis 2013) synth_design Complete!
4 Edit Simulation Sets...
4 Program and Debug
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| Generate Bitstream “
> g% Open Hardware Manager =5
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|5 Td Cansole | Messages | [ Log | 2 Reports , (5 Design Runs
Open Example

Figure 12: Open IP Example Design

2. Click OK to overwrite the existing example design.

3. Click OK to acknowledge IP upgrade then click Generate to generate the 7 series ILA
cores.

4. Click OK to acknowledge IP upgrade then click Generate to generate the 7 series VIO
cores.

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

panel of the Project Manager section. Right-click the constraints file
(aurora_8bl0b_ 0 exdes.xdc) and select Open file (Figure 13).

6. Assign the pin locations for the Aurora core ports to those shown in Table 2.
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4|71
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Hafe
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< I ] =] 77
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LOC AAZ [get ports CHANNEL UE]
LCC ABE [get ports LANE UP[0]]
LOC ACS [get ports LANE_UE[1]]

4 RTL Analysis 4 3 aurora_8b10b_0_exdes.xde Y |4 set_property LOC RES [get_ports LANE UP[2]] T
b % Open Elaborated Design Locaton: E——— | o5 set_property 1o AE26 [get ports LANE_UE[3]]
: 14, £ [5]]| | 7|28 set_proverty Loc 617 rget_ports HARD ERR] L
4 Synthesis Type: xoc ™= || | |27 set proverty 10C FI7 [get ports SOFT_ERR] T
4 Synthesis Settings Size: 4.3KB = |88 set_property LOC B17 [get_ports ERR COUNT([0]]
2 fun Synthesis Modified: Today at 17:28: 18 PM 2 —
2 : 90 set_property BITSIREAM.General.UnconstrainedPins {Allow} [current_design]
b @ Open Synthesized Design R P — = a1 -
General | Properties | 4 [ | G
4 Implementaton @000 ||
3 Implementation Settings Design Runs —OQC x
[» Run Implementation A, | name Part Constraints  Strategy Ststus  Progress Start
b @ Open Implemented Design | | =X |E-=> synth_1 xcTk325KFg900-2  constrs 1 Vivado Synthesis Defaults (Vivado Synthesis 2013) Notstarted 0%
e = impl_1 Xc7k3251fg900-2  constrs 1 Vivado Implementation Defaults (Vivada Implementation 2013) Notstarted [ ]0%
=
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I g% Open Hardware Manager «
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[ Tel Console | © Messages | [ Log | [3) Reports', (3 Design Runs
| o0 Insert | xoc | il

Figure 13: Aurora 8B10B Four Lane Constraints File

Table 2: Aurora 8B10B Four Lane Constraints

Pin Name

LOC Value

GTXQ2_N

J7

GTXQ2_P

J8

INIT_CLK_N

AD11

INIT_CLK_P

AD12

RESET

AG5

GT_RESET_IN

AC6

CHANNEL_UP

AA8

LANE_UPI0]

AB8

LANE_UP[1]

AC9

LANE_UP[2]

AB9

LANE_UP[3]

AE26

HARD_ERR

G17

SOFT_ERR

F17

ERR_COUNT

B17
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. aurora_8b10b (

7. This example contains unconstrained pins. To permit bitsream file generation, add this line
to the end of the constraints file (Figure 13):

set_property BITSTREAM.General.UnconstrainedPins {Allow}
Caution! Spelling is critical. Double-check changes to the constraints file before proceeding.

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

9. Select Generate Bitstream from the Flow Navigator panel (Figure 14).

File Edit Flow Tools Window Layout View Help
ARoeER X P DS X E @ | Bofultlayout oK © Ready
Flow Navigator <«| | Project Manager aurara_gb10b_D_example X
et Sources N NERY . Project Summary X @08 5%
T2 RIE A =
T Pal=1>11 | Z| project settinas
= . -7 Design Sources (1) =] (- ‘
5 Project Settings @y aurora_8b10h_0_exdes Projectname:  aurora_8b10b_0_example
&k Add Sources B Constraints (1) Product family:  Kintex-7
[ constrs_1 (1 Project part: XCTkI25tFa00-2
Frcameg [T - Lrora_8b10b_0_exdes.xdc
Top module name: aurora 8b10h 0 exdes
3 Simulation Sources (1)
4 1P Integrator
S Synthesis Implementation
¥ Create Block Design
B Oren Block Design ) B Status: = Not started Status: =P Notstarted
<[ i b
& Generate Block Design = Messages: Na errors or warings Messages: No errors or warnings
Hierarchy | IP Sources | Libraries | Compile Order parts NCISHTI00-2 Pt P =
o Fmgms & Sources | ¢ Templates Strategy:  Vivado Sunthesis Defaults Strategy: vivade Implementation Defat
43 Simulstion Settings Source File Properties _Owve x Incremental Compile: None
() Run Smulation « +[FEE Summary | Route Status
. ; I3 aurora_Bb10b_0_exdes.xdc
R A:f"’s's DRC Violations Timing
> 5% Open Elaborated D
¥ tpen Ecboraler Desion Location: < Projects/Vivado/xapp1193/
N B . XoC ) DRC information is not available because it hasn't been run Timing information is not available because it he
4 Synthesis Settings Size: 4.3k ik
@ Run Synthesis Modified: Today at 16:21:45PM ' Utilization Fower
» [ Open Synthesized Design g : = P
General | Praperties « 0 v
4 Implementation
3 Implementation Settings Design Runs O ox
[» Run Implementation A, | name Part Constraints  Strategy Ststus  Progress Start
> B Open Implemented Design | | 5 [E-=> synth_1 XcTk325Ug900-2  constrs 1 Vivado Synthesis Defaults (Vivado Synthesis 2013) Not started 0%
e =5 impl_1 Xxc7k3254ffg900-2  constrs 1 Vivado Implementation Defaults (Vivado Implementation 2013) Mot started 0%
=
4 Program and Debug
{3 Bitstream Settings 4
Generate Bitstream| »
Launch IMPACT Wl o =
5 Td Console | © Messages | [ Log | 2 Reports', % Design Runs
Generate a programming file after implementation

Executing the
Reference
Design in
Hardware

Figure 14: Generate Bitstream

10. Click Yes to launch Synthesis and Implementation and proceed with bitstream file

generation.

Continue with Setting Up the Four Lane Example, page 16.

[current design]

Setting up the Single Lane Example

This example illustrates a single lane Aurora 8B10B connection between two platforms (see

Figure 1, page 2). The platforms consist of two Kintex-7 FPGA KC705 Evaluation Kit boards

shown in Figure 15.
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In these instructions, numbers in parentheses correspond to callout numbers in Figure 15.

£ XILINX 7 7.0 0 fnac
INTEX - - W

Figure 15: KC705 Board Features

Make these connections using the SMA to SMA connector cables.

1

© ® N O~ 0D;

—_
o

11.

12.

Connect TXP from board 1 (4) to RXP of board 2 (5).
Connect TXN from board 1 (7) to RXN of board 2 (6).
Connect TXP from board 2 (4) to RXP of board 1 (5).
Connect TXN from board 2 (7) to RXN of board 1 (6).
Connect CLKP from clock source 1 to MGT CLK P of board 1 (2)
Connect CLKN from clock source 1 to MGT CLK N of board 1 (3)
Connect CLKP from clock source 2 to MGT CLK P of board 2 (2)
Connect CLKN from clock source 2 to MGT CLK N of board 2 (3).

Connect a JTAG platform USB cable from the host PC to the platform cable header of
board 1 (1).

. Connect a JTAG platform USB cable from the host PC to the platform cable header of

board 2 (1).

Connect a KC705 Universal 12v power adapter cable to the power connector (9) of both

boards.
Set the power switch (8) of both boards to the ON position.

The completed setup should resemble that shown in Figure 16.

Note: Separate clock sources should be used for each board.
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Clock Source 1 Clock Source 2

Figure 16: Aurora 8B10B Single Lane Setup

Continue with Setting Up the Single Lane Hardware Session, page 17.

Setting Up the Four Lane Example

This example illustrates a four lane Aurora 8B10B connection on one platform using internal
loopback (see Figure 2, page 2). The platform consists of one Kintex-7 FPGA KC705
Evaluation Kit board shown in Figure 15, page 15.

In these instructions, numbers in parentheses correspond to callout numbers in Figure 15.
Make these connections using the SMA to SMA connector cables.

1. Connect CLKP from the clock source to MGT CLK P of the platform board (2).

2. Connect CLKN from the clock source to MGT CLK N of the platform board (3).

3. Connect a KC705 Universal 12v power adapter cable to the power connector (9).
4. Set the power switch (8) to the ON position.

The completed setup should resemble that shown in Figure 17.
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Clock Source

Figure 17: Aurora 8B10B Four Lane Setup

Continue with Setting Up the Four Lane Hardware Session, page 23.

Setting Up the Single Lane Hardware Session

Programming the Devices

1. Under Program and Debug in the Project Manager section of the Vivado IDE, click Open
Hardware Manager (Figure 18).
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Open the hardware program and debug manager

Figure 18: Open Hardware Manager

2. At the top of the Hardware Manager panel (see Figure 19), click Open a new hardware

target and Click Next.
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Tdl Console™, (© Messages

Figure 19: Open a New Hardware Target

Leave the Server name <host[:port]> set to localhost:60001 and click Next.

Note: This operation assumes the hardware target is connected to the host PC running Vivado
Design Suite. It is possible to connect the hardware target to a second, networked host PC using the
Vivado CSE Server application. For details, see the Using a Vivado Hardware Manager to Program
an FPGA Device section in Vivado Design Suite User Guide: Programming and Debugging (UG908),
[Ref 3].

Click to highlight one of the platform boards in the Hardware Targets list and click Next,
then click Finish.

In the Hardware panel, click the active device, XC7K325T 0(0) (Active).

In the Hardware Device Properties panel, set Programming file to the bitstream file name
(aurora_8bl0b_ 0 exdes.bit) and set Probes file to the probes file name
(debug_nets.1ltx, Figure 20).

A (B
@ KCFKI25T 0
1D code: 43651093 4]
IF. length: 3}
|s prograrmable
Programming file: | D
Prohes file: |:|D
User chain count: 4
General FProperties

Figure 20: Hardware Device Properties
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7. Right-click the device in the Hardware list and select Program Device... (Figure 21).
Ensure that the bitstream file path and name are correct and click OK.

Hardware S 8 Ea
QT =E o m

Marne [ Status
@ f xhddplab-10 (2} Connected

o [le wiling_tcf i Xilinxg /0000 1008817c01 (1) Open
ol 3 XC7K325T_0 (4) (active) e

C5% b il 1 |& Hardware Device Properties... Ctri+E
38 hw_wio_1 Assign Programming File...

4 o 2 [#rrogrampevice.. ]
LS hw_win_3

# Eun Trigger
[ stop Trigger
Bl Run Trigger Immediate

@l wiliny _tof fXiling /0000117

2 Open Dashboard
@ Refresh Device

Expoart to Spreadsheet. .

@ Hardware 7 Templates

Figure 21: Program Device

8. When programming completes, right-click the programmed target device in the Hardware
list and select Close Target (Figure 22).

Hardware — (B e Debu
i Q2
Mame [ Status | 5
hddplah-10 (2) Cannected T7|»
I xiling _toffXiling /000010081701 (1) Open _
Q@ XC7K325T_0 (4] (active) Programimec 5} Hardware Target Properties... Ctri+E
SE hw_ila_l ) ldle 5et as Current Target
;} hw_\.jo_l OF - Outputs B & Refresh Target
;} hw_\f!o_z QK - Qutputs hl Close Target I
E hw_wio 3 OF, - Dutputs R P
B wlin_tof/Xiling00001176367101 (0) Closed AR
Export to Spreadsheet. .

@ Hardware 7 Templates
Figure 22: Close Target

9. Right-click the second target platform in the Hardware list and select Open Target

(Figure 23).
Harchware =
azsEdrE
Marne [ status |
@ g xhddplab-10 (2) Connected

B xilink_tofXilinkf00001008817c01 () Closed
o xilin 1o Kilin /00001176367 101 (07 Clo

& Hardware Target Properties... Ctri+E

Set as Current Target

& Refr

Open Targe ]

Export to Spreadsheet. .

@ Hardware 7 Templates
Figure 23: Open Target
10. Repeat step 6 and step 7 using the same bitstream and probes file names that were used

for the first target.

11. When programming completes, right-click the programmed target device in the Hardware
list and select Refresh Device (Figure 24).
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hwe_ila_1
hw_wio_1
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hiwy_wio_3

@ Hardware 7 Templates

& Hardweare Dewvice Properties... Ctri+E
Assign Programming File. ..

& Program Device. .

[l Run Trigger

[ stop Trigger

P Run Trigger Immediate

& Open Dashboard

Eefresh Device

Export to Spreadsheet.

Figure 24: Refresh Device

Executing the Design

1.

Right-click the device in the Hardware list and select Run Trigger. In the waveform window
that appears, observe a High state on the 1ane up and channel up signals (see
Figure 25).

LA - hw_ila_l X VIO - hwovioll X @ YIO - hwovio,2 X s YI0 - hwovio .2 X B hw_ila_data_l.wcfg X

1,024

Figure 25: Single Lane HW-ILA Waveform

2. Control-click to select these signals in the Debug Probes list under hw_vio 1:

channel up i 1
lane up i 1
gtreset from vio i

sysreset from vio 1

3. Right-click the selection and select Add Probes to VIO Window (Figure 26).
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Debug Probes e m L | g ILA-hw_ ila_1 X |3E VIO - hw_vio_1 X .E hw_ila_data_l.wcfg x|
:-Z_: %‘ @ EZ VIO Probes
TRon A1 2] A name Value  Activity  Direcion VIO
-z <constd>_2 —| | o = — .
g <constd>_3 E}; 2 | e sysreset_ﬁom_.wo._l 1} Output hw_\f!o_l
g <constl>_4 {%} la gtreset_frorq_wo_l 0 Output hw_v!o_l
g <constd>_5 : ‘1z channel_up_i_1 H1 Input hw_vio_1
g <constd>_6 e lane_up i 1 Hi1 Input hw_vio_1
-z <constd>_7
-z <constd>_8
-z <constd=_9
-l channel_up_i

g data_err_count_o[0:7]
g fam_resetdone_i
g gt_pll_lock_i

g hard_err_i

g lane_up_i

g pll_not_locked_i
-Ag rx_tdata_i[0:15]
g soft_err_j

-Ag te_tdata_i[48:63]
=-5E hw_vio_1

SN - hannel_up_i_1

Figure 26: Add Probes to VIO Window

4. Toggle the reset signals (see Figure 27). The channel up i 1and lane up i 1
signals should go Low, then return High after each reset signal is toggled.

s LA - hwilall X SR WI0 - hwovioll X @ VIO - hwoviol2 X S VIO - hwovio 3 x|

= W0 Probes
@ e Marne | walue | actinity | Direction | wio |
—| e 1= channel_up_i_1l [B] 1 Input b ..
[ = s lane_up_wiolil [B]1 Input b i
=] la gtreset_from_wio_i [BlO = Qutput b i
% o sysreset_from_wio_i B0 [w] Output Fi ..
Value:

| Of | Cancel ‘

Figure 27: Toggle Reset Signals

Follow these steps to view the results of the reset signals in the waveform display:
1. Set one of the reset signals High (Figure 27).
2. Right-click the device in the Hardware list and select Run Trigger.

3. Click the waveform display tab and observe the results of the reset signal shown in
Figure 28.
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2 ILA-hwila_1 x| &% VIO -hw_vio_1 x | BB hw_ila_data_lwcfg X

Figure 28: Single Lane HW-ILA Waveform with Reset

4. Repeat step 2 and step 3 after each change to the reset signals to observe the results.

The preceding steps attempt to demonstrate that when either sysreset from vio i or
gtreset from vio i are asserted, both channel up i 1andlane up i 1 golowas
the core (or transceiver) is in reset state. However, when both sysreset from vio i and
gtreset from vio i are Low, the core is out of reset state and both channel up i 1
and lane up i 1 are High.

Setting Up the Four Lane Hardware Session

Programming the Device

1. Under Program and Debug in the Project Manager section of the Vivado IDE, click Open
Hardware Manager (Figure 29).
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Figure 29:

Open Hardware Manager

2. Atthe top of the Hardware Manager panel, click Open a new hardware target (Figure 30)

and click Next.
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Figure 30: Open a New Hardware Target

Leave the Server name <host[:port]> set to local host:60001 and click Next.

Note: This operation assumes the hardware target is connected to the host PC running Vivado
Design Suite. It is possible to connect the hardware target to a second, networked host PC using the
Vivado CSE Server application. For details, see the Using a Vivado Hardware Manager to Program
an FPGA Device section in Vivado Design Suite User Guide: Programming and Debugging (UG908),
[Ref 3].

Click to highlight one of the platform boards in the Hardware Targets list and click Next,
then click Finish.

In the Hardware panel, click the active device, XC7K325T 0(0) (Active).

In the Hardware Device Properties panel, set Programming file to the bitstream file name
(aurora_8bl0b_ 0 exdes.bit) and set Probes file to the probes file name
(debug_nets.1ltx, Figure 31).

A (B
@ KCFKI25T 0
1D code: 43651093 4]
IF. length: 3}
|s prograrmable
Programming file: | D
Prohes file: |:|D
User chain count: 4
General FProperties

Figure 31: Hardware Device Properties
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7. Right-click the device in the Hardware list and select Program Device... (Figure 32).

Ensure that the bitstream file path and name are correct and click OK.

Tw
#

Hardware
o T =[E P |
Marne [ Status
@ B xhddplab-10 (2} Connected
__________ $— _yo silinx _tof Xiling /0000100881701 (1) Open
: O NCTKI25T 0 (45 fartie) —— e . ;
_3} i ila. 1 & Hardware Device Properties... Ctri+E
—3E hw_wio_ 1 Assign Programming File .
& hw.vio_2 I @ Program Device... '-I
i hw_vio.3 BTRun Trigger
[ stop Trigger
Bl Run Trigger Immediate
2 Open Dashboard
B = @ Refresh Device
@ Hardware ' Templates
g Expoart to Spreadsheet. .

Figure 32: Program Device

8. When programming completes, right-click the programmed target device in the Hardware
list and select Refresh Device (Figure 33).

Hardware [Ea
e |
Marne [ Status
@ B xhddplab-10 (2} Connected
__________ &-Ee xiling tcr/Xilink/00001176267101 (1) Open
@—@ XCFK3I25T_0 (4) {active) Proarammerd
—EE hw_ila_1 & Hardware Device Properties... Ctri+E
—.gé hW'V!D-l Assign Programming File...
—EE b _win_2 :
L5 hwvio 3 & Program Device. .
T [*| Run Trigger
[ stop Trigger
M Run Trigger Immediate
& Open Dashboard
@ Hardware 7 Templates REEARIEATE
Export to Spreadsheet.

Figure 33: Refresh Device

Executing the Design

1.

2.
3.
4

Right-click the device in the Hardware list and select Run Trigger.

In the Debug Probes list, control-click to select all signals under hw_vio 1.
Right-click the selection and select Add Probes to VIO Window.
Observe that the 1ane _up vio_i signal is toggling because the link partner is not yet

connected.

On the hw_vio_ 1 tab, click the down arrow on the list box next to the

loopback vio i[2:0] signal (Figure 34).
For PMA loopback mode, set the 1oopback_vio_ i[2:0] value to 2 and click OK.
For PCS loopback mode, set the 1oopback vio i[2:0] value to 1 and click OK.
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= IO Probes
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b4 Lg atreset g | [BlO___~ Qutout by i
iy loopback_vio_i[2:0] [[H12 [+] Qutput by ...
la g Qutput g i

Value:

| Of || Cancel |

Figure 34: Configure PMA Loopback Mode

Observe that the 1ane up i i 1 and channel up r 1 signals settle to a High state.
Using the method in step 5 and step 6, toggle the gtreset vio i and

sysreset_vio i signals and observethatthe lane up i i 1andchannel up r 1
signals go Low, then return High after each reset signal is toggled (see Figure 35).

S LA - hw_ila_l X VIO - hw_vio_l X BB hw_ila_data_lwcfg X
>

4

cag | WO Probes

TS Farre | wvalue | actinity | Direction | wio |

ol e = channel_up_r_1 [BE] 1 Input by ..

[ e |l:'\c> lane_up_i_i_1 [E] 1 Input b i

=2 e t_locklilill [B]1 Input b _wi...

X la gtreset wio | Qutput b i

15 loopback _wio_i[2:0] Qutput i .

la sysreset_wio i [Blo = Qutput i i

Figure 35: Four Lane HW-VIO Output
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Follow these steps to view the results of the reset signals in the waveform display:

1. Using the method described previously in step 5 and step 6, set gt _reset vio i and

sysreset vio i Low.

2. Right-click the device in the Hardware list and select Run Trigger.

3. Click the waveform display tab and observe the results of the reset signal shown in

Figure 36.

LA - hw_ila_l X =YI0 - hwovio 1l X BB hw_ila_data_lwcfg X

o
Fed

o
£

T =&

Figure 36: Four Lane HW-ILA Waveform with Reset

4. Repeat step 2 and step 3 after each change to the reset signals to observe the results.

The preceding steps attempt to demonstrate that when either sysreset vio i or
gtreset vio i are asserted, both channel up r 1andlane up i i 1 go Low asthe
core (or transceiver) is in reset state. However, when both sysreset vio i and

gtreset vio_ i are Low, the core is out of reset state and both channel up r 1 and

lane up i i 1 are High.

Reference
Design

Table 3 shows the reference design checklist.

Table 3: Reference Design Checklist

The reference design files for this application note are generated when the Aurora 8B10B core
is customized from the Vivado IP catalog.

Parameter

Description

General

Developer name

Dinesh Kumar, Ramachandra Thupalli

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

Kintex-7 XC7K325T-2FFG900

Source code provided

Yes

Source code format

Verilog (VHDL indirect support through
vho/netlist)
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Table 3: Reference Design Checklist (Contd)
Parameter Description
Design uses code/IP from existing Xilinx Reference design provided by Aurora core
application note/reference designs, CORE generated from Vivado IP catalog
Generator™ software, or third party
Simulation
Functional simulation performed No
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
SPICE/IBIS simulations No
Implementation
Synthesis software tools/version used Vivado Design Suite 2013.3
Implementation software tools/versions used | Vivado Design Suite 2013.3
Static timing analysis performed Yes (passing timing in PAR/TRCE)
Hardware Verification
Hardware verified Yes
Hardware platform used for verification Kintex-7 FPGA KC705 evaluation kit
Conclusion The Kintex-7 FPGA KC705 Evaluation Kit provides an excellent platform to implement and test
the LogiCORE IP Aurora 8B10B core. Various configurations can be quickly evaluated using
only the KC705 board, a clock source and the Vivado Design Suite.
References Refer to these documents for additional details:
1. LogiCORE IP Aurora 8B/10B Product Guide (PG046)
2. Vivado Design Suite User Guide: Designing with IP (UG896)
3. Vivado Design Suite User Guide: Programming and Debugging (UG908)
Revision The following table shows the revision history for this document.
History : - —
Date Version Description of Revisions
01/15/2014 1.0 Initial Xilinx release.
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