IAPP SCHOOL - VHDL DESIGN
CHIPSCOPE AND DEBUGGIN

ij

rurirorurrorurororuyd

f C%Scope;rm;
NIl TA




SUMMARY

» Introduction of debugging problem
* Testing and debugging

* Why debugging is important?
» Description of ChipScope™ Pro software
* Minimal impact to FPGA design
* Optimized cores consume minimal FPGA resources

* How to add ChipScope Pro software into design

> Descrlbe the ChipScope Pro cores and how to aI ¢
IS on solving problems 4

ed Logic Analyzer (ILA) for vi



TEST & DEBUG

» Do you know the difference between and
problems?
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TEST & DEBUG

» Do you know the difference between and
problems?

> , the goal is to determine as quickly as possible whether
chip is working correctly, with high, but not absolute, certainty.

Iy

> , the goal is not simply to determine that the «

~working, but to find out why it is not working. It is not a
_ requires the participation of the chip- deS|gn tea 14

Ints in the design cycle.



WHY DEBUGGING IS IMPORTANT?

» FPGA designs are becoming more complex
* Designs are becoming faster

* Design times are becoming shorter

» Debugging and verification are more challenging
* Debugging and verification consume a significant portion of
FPGA design time y

* An FPGA design survey conducted by Xilinx indicates th
debugging and verification accounts for nearly 40% c
design time

igging and verification need to be easi

Jesign flow



DEBUG AND VERIFICATION IS CRITICAL

» Debug and verification can account for over
_ _ Final Device
40% of an FPGA design time '

» Serial nature of debug and verification Design Verification

. o N
can make it difficult to optimize N

» |nefficient strategy may result in product

Iagwnch delay

_0Ss in market share

Design
Implementation

Design |
Specification

irst-to-market advantages



LOGIC OF DEBUGGING

» Debugging is problem solving

* Break a problem into basic parts

* Remove or reduce variables
and variation

* Predict and verify
* Debugging is an iterative process
= Verification is a component

debugging data

"

ning no problems remain R i'nalyze

Verify design



TRADITIONAL DEBUG CHALLENGES

» In order to understand typical debugging problem | show
you a “RANDOM?” board

»Who guess? | give you three options
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TRADITIONAL DEBUG CHALLENGES
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Whlchkmd of tool do you want H——-@“
to use for debugging the board?




TRADITIONAL DEBUG CHALLENGES
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TRADITIONAL DEBUG CHALLENGES

» We focalize to debug a single FPGA

A b b b b B B b b A A AAALMALALABSE

10 Pads

Internal Block of FPGA
0000000000000 009

IO Pads

N

Logic BIST Memory BIST Access

Custom Boundary Scan TAP Controller

FIFO

COUNTER or
MULTIPLEXER or
FLIP FLOP D

RAM




TRADITIONAL DEBUG CHALLENGES

» We focalize to debug a single FPGA

Internal Block of FPGA
00000000000 0009

IO Pads

The point that you can
access to you FPGA s

pin

‘l!!!l

Embedded System Bus

A

Logic BIST Memory BIST Access
Custom Boundary Scan TAP Controller
> F ey wyeEeFwyewywywswrywrFswrwswrww
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TRADITIONAL DEBUG CHALLENGES

» We focalize to debug a single FPGA

Internal Block of FPGA
00000000000 0009

IO Pads

The point that you can u:
access to you FPGA is
pin 4
A typical packac
FPGA s a B(

‘l!;!I

Embedded System Bus

A

Logic BIST Memory BIST Access
Custom Boundary Scan TAP Controller
> F ey wyeEeFwyewywywswrywrFswrwswrww

AALAAAAAAAAAAAAAGAAN
10 Pads

p/
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STEP OF DEBUGGING

» Which the step in which we can divide the design of the
FPGA

» 2° STEP: synthetize the code and perform a
behavioral simulation of your code

Mame Value

B2 hit_a_in[15:0] 000a
1& datavalid_a i]
1 datavalid_b 0
1& reset

1 ak

1& musel

-L& 2rror_n

1% hold_a

1% nold_b 1

B data_to_lambO[15:0]) cooo
» B data to_lamb1[15:0]f oooo
» B data to_lamb2(15:0]| oooo
» B2 data_to_lamb3[15:0]| cooo

12 dk_period 10000 ps ! _ 10000 ps ]

A




STEP OF DEBUGGING

» Which the step in which we can divide the design of the
FPGA

» 3° STEP: implementation of your code and timing

simulation of your code

MName Value 0.0us 0.2us

B hit_a_in[15:0] 0000

1& datavalid_a a

1 datavalid_b 0

-L& reset 1

-L& ck o]

1& muxsel

1& error_| 1

1% hold_a 1
1% notd_b 1

» * data_to_lambO[15:0]§ 0000
B4 data_to_lamb1[15:0]] 0ooo

» B2 data_to_lamb2[15:0]} cooo

» B data_to_lamb3[15:0]} cooo

k e
12 dk_period 10000 ps :; 10000 ps —

1




STEP OF DEBUGGING

» Which the step in which we can divide the design of the
FPGA

»4° STEP: modify you testbench file in order to ‘
consider all the possible input stimulus to your desig |

TESTBENCH Module

File 1,2,3...
|




TRADITIONAL DEBUG CHALLENGES

» Which the step in which we can divide the design of the
FPGA

»5° STEP: insert more than a FPGA into testbench to
simulate the protocol between them

TESTBENCH Module

_ UUT1
Flle 1 ,2,3. N : 4066004800800040

POPPOPOOOPPOOIPIS
10 Pads
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STEP OF DEBUGGING

»Which the step in which we can divide the design of the
FPGA

» 1° STEP: definition of the specification and
architecture design by VHDL code

» 2° STEP: synthetize the code and perform a
behavioral simulation of your code

» 3° STEP: implementation of your code and timir |
simulation of your code

° STEP: modify you testbench file in o
ider all the possible input stim



STEP OF DEBUGGING

»Which the step in which we can divide the design of the
FPGA

»6° STEP: Programming the FPGA

Design Summary




STEP OF DEBUGGING

»Which the step in which we can divide the design of the
FPGA I

»6° STEP: Programming the FPGA




TRADITIONAL LOGIC ANALYSIS METHOD

» Requires Extensive Dedicated I/O for Debug
* Driving signals to external I/O introduces additional problems
» Inflexible solution
* Difficult or impossible to add additional debug pins if ne
» Limited visibility to on-chip activity

4

Dedicated pins connected to logic analyzer

External Logic
Analyzer

Probe
points

XC2VP20
FF1152




WHAT DO WE WANT

* Complete on-chip access 0000000000000009
IO Pads
» Access Processor System Busses

* Integrated Bus Analyzer
> Flexible On-Chip Debug
e Small, efficient cores access any

10 Pads
WRRRRRRRRNRRNRRRRNRNGN

node or signal and can be removed

fcati on

B B B B B B B B B B B B B B B B B B
10 Pads

Logic BIST = Memory BIST  Access
Custom Boundary Scan TAP Controller




CHIPSCOPE PRO ON-CHIP DEBUG

*»No 1/O pins required for debug
* Access via the JTAG Port

»On-Chip access to every signal and node in the FPGA design

»Add and remove cores at any time in the design process

Target Device Under Test

User User
Function Function
Host Computer with
ChipScope Pro Software
) Hﬂ:
Pro

.,

S

A "“Tx__ -

User
Function

ICON Pro pases

JTAG .
Ccnnectlons ;’

Board-Under-Test

/
!
/




CHIPSCOPE PRO ON-CHIP DEBUG

» Use the ChipScope Pro software for

a
Cﬁlf)Scope Pro

* Verification and debug

‘P

* |njecting short signal sequences
* Capturing data for post-bench
analysis

*» Do not use the ChipScope Pro software
for



OPTIMIZED DEBUGGING CORES

» There are 5 CORE integrated into ChipScope

-~ Virtual Input Output
Core (VIO) B
Virtual Inputs and Outputs  |PN, s | Core (ILA)

Stimulate logic with pulse | N\ e I g Access internal nodes and signals
talns P — o] | Debug and verify signal behavior
1 : 2 Define detailed trigger conditions

" Integrated Logic Analysis

"Integrated Bus Analysis

Core (IBA)

PLB and OPB specific
Bus analysis cores

Protocol detection

Debug and verify control, \ ' | RAM - - Agﬂent Trace Core 2 (ATC2)

address, and data buses

*  Agilent created core enabling
On-chip debug of Xilinx FPGAs using
Agilent FPGA Dynamic Probing




CORE RESOURCES

» ChipScope™ Pro software cores utilize FPGA resources
* For what?

* Block RAM: trigger and data storage
e Slice logic: trigger comparisons
*» You must leave room for the ChipScope Pro software cores in the FPC

* This may require using a larger part in the same package as yc
use in production

* The CORE Generator and Core Inserter tools can esti



ADD CHIPSCOPE
IN THE DESIGN




USING CHIPSCOPE PRO SOFTWARE

» Two way to insert the ChipScope: into HDL source or with Core Insert

: . Synthesize
Instantiate Cores into
Source HDL —
Connect Internal Signals | | I (into netlist) II
DL)

to Core (in Source
]

Synthesize

Implement I

Download and debugging
Using ChipScope Pro software



USING CHIPSCOPE PRO SOFTWARE

/

> Two way to insert the ChipScope: into HDL source or with Core Insert
» Core Insert Fo
* Click Project -> New Source

* Select ChipScope Definition =y
e o |
Instantic te Cr.es into

and Connection File (CDC) NI —

= New Source Wizard { :
| Sselect Source Type Connec’ interna’ Signals | | (into netlist)

Select source type, file name and its location, tO CO' 2 (l n SourCL DL)

EMM File

@2 ChipScope Definition and Connection File
E Implementation Constraints File

4] IP (CORE Generator & Architecture Wizard) Syn t h eS | Ze

E Schematic o
. : |1 |
E User Document File name

Verilog Module debugScenario 1
| verilog Test Fixture ;
Location:

| VHDL Module
VHDL Library C:\training\dsgnCSP \test\ssVierification Q
| WHOL Package
) VHDL Test Bench Im P lement

| Embedded Processar
I

Download and debugging
Using ChipScope Pro software

Add to project

[ Mext = H Cancel

More Info

%




ISE Project Navigator (P.15xf) - DMMNFN Pisa\lapp School\babyFTK_third\babyFTK\babyFTK.xise - [Design Summary]
E File Edit View Project Source  Process  Tools Window Layout Help

DAEF L ko x|vwa| 2, R mema|iN
Design B =E- R u_h - Desg n Owverview
. & ion ©) (B EE: Sumrmary
View: @) Implementation () & Simulation 108 Properties Proiect File:
Hierarchy - [ Module Level Utilization Module Name:
- £ xchshlf-3csg324 - [2] Timing Constraints =
i - Pinout Report el =hes
wFTK_TOP_ (babyFTK_TOP_ | - Clock Report Product Version:
ftk_fifo_&_inst - ftk_fifo (ftk_fifo.xco) @ Static Ti.ming Design Goak:
ftk_fifo_B_inst - ftk_fifo (ftk_fifo.xco) - Errors and Warnings -
comparator_inst - COMP_EQUAL - Behavioral (COMP_EQI - [2] Parser Messages Design Strategy:
mux_inst - MUX_2tol - Behavioral (MUX_2tol.vhd) - [2] Synthesis Messages Environment:
flipflop_0_inst - DFF16 - Behavioral (DFF16.vhd) - [2] Translation Messages
flipflop_1_inst - DFF16 - Behavioral (DFF16.vhd) - Map Messages
< '] flipflop_2_inst - DFF16 - Behavioral (DFF16.vhd) - Place and Route Messages
p= -] flipflop_3_inst - DFF16 - Behavioral (DFF16.vhd) - [7] Timing Messages —
== New Source Wizard [ fsm_inst - FTK fsm - beh (FTK fsm.vhd) - [} Bitgen Messages Logic Utilization
- &* chisope_core.cde -~ [2) Alllmplementation Messages < | | | Mumber of Slice Register
= B MYPACK (MYPACK.vhd) = _“"" gLl siia
[F] MYPACK (MYPACK.vhd) Design Properties
“-[] Enable M Filteri Number of fully used LU
BHM File < il OptaIrE;ESiZn Sej::Enear}I,' ;::Ir:?ents -
&% ChipScope Definition and Connection File : MNumber of bonded I0Bs

;] Implementation Constraints File j P2 MNo Processes Running “- [ Show Cl.o.dc Report .
4 1P {CORE Generator & Architecture Wizard) Show Failing Constraints

Select Source Type
Select source type, file name and its location,

Mumber of Slice LLUTs

Mumber of Block RAM/FII

Processes: babyFTE_TOP_v2 - Behavioral : Show Warnings Number of BUFG/BUFGC
‘o [T] Show Errors

2] User Document > = Design Summary/Reports
Vierilog Module ﬁ Design Utilities

% ﬁrgth‘ge;jleFixmre |Ef[3 Des:gn |’ Start ||E Files ||D Libraries | | = Design Summary

WHOL Library

WVHOL Package
% VHDL Test Bench ChipScope: Launching Server C:\Xilinx\14.1\ISE_DS\ISE\bin\nté4\InserterServer.exe

| Embedded Processor Connecting to server output stream
Generating CDC file D:\INFN Pisa‘\TIapp S5chool\babyFTE_third\babyFIE\chisope core.cdc
Successfully Wrote Project D:\INFN Pisa\Iapp SchoolibabyFIE third\babyFIK\chisope core.cdc

|Consn|e

Process "Creating ChipScope Definition File™ completed successfully

r——

Console |__ Errors |_ﬁ Warnings |ﬁ Find in Files Results




USING CHIPSCOPE PRO SOFTWARE

» Two way to insert the ChipScope: into HDL source or with Core Insert
e

A source VHDL for the design

A 4 H
Instant, ite Co es into I A different source for the

Sou. ¢¢ ADL —— ChipScope

- I
Connect .ntern.'l Signals | | (into netlist) o

to Cor : (in Sourc >

Synthesize

Lo i o

] !

| Il_ogictdedicate

Download and debugging to ChlpSCope
Using ChipScope Pro software '
P/




THE ICON CORE

» |CON (Integrated Control) core: This core controls up to 15 capture cores

* The ICON core interfaces between the JTAG interface and the capture cores
» Capture cores: Customizable cores for creating triggers and data storage

* Customizable number, width, and storage of trigger ports

* ILA (Integrated Logic Analyzer) core: Capture core for HDL designs

* IBERT core: High speed monitoring




ILA CORE




THE ILA CORE

» Integrated Logic Analyzer (ILA) cores can be added with either the
CORE Generator or Core Inserter tools or PlanAhead tool

» A design can contain up to 15 ILA cores
» Maximum speed of the ILA core varies according to device family &
selected features
* Turning on more “features” generally slows down the
performance of the core and causes it to consume
fabric resources



clk —= counter Add‘.-:y:ﬂ:’: -

l Mem
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IN IT_e vent é’_____________
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A, B flags from Fifos
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DATA_TO_LAMBO
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ILA CORE

» The wizard after the inserting chipscope core

fgrrre e AEEH]

file Edit Help

HE ¢« = |4

= DEVICE i ICON Select Integrated Controller Options
ICON \
‘ Parameters
- \
"Eb}’e VL!tﬂi.I‘i‘zEtfi&rww—Wiﬁ* Boundary Scan Chain ibsem ];

BRAM Count: 0

New ILA Unit ‘ | Now ATC2 Unit

e Y e e
e

Loading COC project Chchinsconaion staniinh steplcdc
{4




LA Select megrated Logic Analyrer Oplicns

: | Trigger Parameters [ Capture Parameters | Met Connections |
Trimgger Inpul and Mabch Unit Settings
Humber of Inpast Trigger Portss & = Humber of Maich Units Used: &

TRIGIE Trigicper Widile Malch Type: |Basic wiedges
Core Wtilization

# Match Unils Bit Values: 0.1, X, R.F B

Couniber Wiath: Functions: =, ==

Trigger Wisithe Match Type: Basic wiednes

% Match Linits: Bit Values: 0,1, % RF B
[ ppep— —— ST In'._ ] I — I | SRy ——— . E

Trgyer Condiion Settings
lv| Enabile Trigger Sequencer Max Number of Sequencer Levelss 16 | =]

—Storage Qualinication Condilion Setiings
[+] Enable Storage Qualification

= Previcus I Hext =




ILA CORE: WIZARD

» The trigger parameters and capture parameters

= DEWICE 0 ILA
(SRR :
e LA

Trimgger Inpul and Mabch Unit Settings

Mumber of Input Trigger Ports: | G

Trigger Widh: |2

..... Tmm
Different signal — /
selection for the <

# Match Unins: |1

Couniber Wiath:

Trigger Condrion Settings

[v] Enabile Tricger Sequencer

Siorage Qualification Condilion Settings
[+] Enable Storape Qualfication

prtes |~

5 |'Trin-|;|er Parameters '.r_‘dIJIIIIE FParameiers | Mei Connecifi

trigger \
TRIGA: Trigaper Wihdth: |
# Match Units: |1 |'r|
[ ppep— —— ST Il-|'._ ] I — I
BRAM Cou... 1

Width of the
trigger

Mumber of Maich Units Used: &

alch Type: Basic wiedges

Bit Values: 0.1, X, R.F B

Functions: =,

Match Type:

Basic wledges S

Bit Values: 0.1, R F B

i - |
Matching option

Max Humber of Sequencer Lew

for the trigger

= Previcus Mexl =




ILA CORE: WIZARD

» The net selection wizard: the clock selection to sample the date

. Select Net %]

Struciure / Hets | Net Selections

7 flzinegen_dema) § ' TriggeriData Signals
= L_DERDUMNCE_D [debounca] : Clock Signals |
= L_DERDUINGE_1 [debounce] :

— . Chanme|
V_FEM [fsm] {lcho Jie_aure
o 1J_SINEGEN [sinepar :

1] J

|Met Hame |T| Pattern: |: k_hufi |"r| Fitter | ﬂl

REt Mame Source Instan . | Source Comg |H-.HH_T|:IH '

ok CUFG clk OUFG = o BLFG ' fiake Conneclicre Iy flet= Up

Remoye Connectiors || wosve Uets Dawn




ILA CORE: WIZARD

LA

Trigger Parameters | Capture Parameters

Net Connections
¢ UNIT
? CLOCK PORT
CHO Jclk_BUFG
¢ TRIGGER PORTS
¢ TRIGO
CHO: /U_SINEGEN/sel«<0>
CH1:/U_SINEGEN/sel«1»
¢ TRIG1
CHO: JGPIO_BUTTONS _re<0»
CH1: JGPIO_BUTTONS _re<1»
7 TRIG2
CHO: JIGPIO_BUTTONS _diy<0>
CH1. JIGPIO_BUTTONS ks
> TRIG3
¢ TRIG4
CHO. JGPIO_BU _db=0>
CH1:IGPIO_BUTTONS™
¢ TRIGS
CHO: /GPIO_BUTTONS_0_IBUF
CH1: IGPIO_BUTTONS_1_IBUF
CH2: IGPIO_SWITCH_IBUF

Net Connections

TRIG3
CHO: /sine<0»
CH1: /sine<1>
CH2. Isine<2>
CH3. /sing<3»
CH4: Isine<4»
CHS5. Ising<5»
CHB. Isine<b»
CHT: Isine«<7»
CHB: /sine«<8»
CHY. /sine<9»
CH10. fsine<10>
CH11 fsine<11>
CH12 isine<12>
CH13. feine«13>
CH14 fsine«<1 4>
CH15 fsine<1 5>
CH16 isine«<16>
CH17 isine<t7>
CH18: isine<18>
CH19 fsinge<19»




ChipScope Pro Analyzer [csdefauliproj)
file Yiew JTAG Chain Device YWindow Help

Project: csdefauktpro)
JTAG Chain
DEV 0 MyDevice0d (XCBSLX186)

Firmware version = 1029
File version of C 201 2 1NSE_DSNSE/datatoush _xip hex= 1303
- Fumware hex file version = 1303
Downloading C 201 2 TASE_DSNSE/datanusd_xip hex
" Downloaded firmware version = 1303
PLD file version = 001 2h

Ll Wereann = (i .
Type = Ox0004

- ESN option 00001324765801

- Successiully opened Xahinx Piatformm USEB Cable

- Cable: Platform Cable USE, Port USB21, Speed. 3 MHZ
Found 0 Core Uinits in the JTAG device Chain
if cores were expected 10 be found, see Answer Record 19337

:enn

: !




CHIPSCOPE: ANALYZER

» The Chipscope software: selection of the ILA unit: trigg

and waveform

File View

®

Project: csdefaultproj
JTAG Chain

JTAG Chain Device
Trigger Run Mode iSinale - ~

& ChipScope Pro Analyzer [csdefaultproj]
Trigger Setup

Trigger Setup - DEV:0 MyDeviceO (X1

o MO:TriggerPort0

==l

Window Help

> = T!

_MatchUnit | Function |

Trigger Con
TriggerC

Cadd || Active

'v
¢ DEV.0 MyDevicel ¢XCBSLX16) =
@ : ) g
Trigger Setup
\WawveTorm %
Listung -
Bus Plot
-
o
o
- '9.
A s =
Signails: DEV: O UNIT: O ©
¢ Data Port

i

N4 Windows

Type YWindow

Storage Qualification:

SGPIO_BUTTONS _db
SGPIO_BUTTONS diy
IGPIO_BUTTONS re

fsine

fsinesel

CH: 28 /GPIO_BUTTONS_0_|
CH: 29 /GPIO_BUTTONS_1_1| =
CH 20 LGRIO. _SINITC ;-1 u::‘n \=

48 4 )

Bus/Signal

/GPIO_BUTTO. ..
/GPIO_BUTTO. ..

/GPIO_SWITC...



CHIPSCOPE: ANALYZER

» The Chipscope software: selection of the trigger
sequence and monitor of the data selected

Match Unit

Yalue | R

F-MOTriggerPortd PO G0 OO OO0 00 000 _0000_00oa | B

BusSignal

r—DataPorc[0]
—DataPort[l]
—DataPort[2]
— DataPort[3]
—DataPore[4]
—DataPorc[5]
—DataPort[6]
—DataPort[7]
—DataPort[&]
—DataPore[3]

—DataPorc[1l0]

L Tim+mTimae+sF117

X0 A

o

0: |0 i|r A(X-0): |0



CHIPSCOPE: ANALYZER

» The Chipscope software: selection of the trigger
sequence and monitor of the data selected

b BT B OO0 O

Troger Run Mods Repstitve | = (= >, * g q ,‘.;' /':) ,:

@ Waveform . DEVID Myfleviced (XCESEX16) LINITO Myll AS (ILA)

512 432 352 272 192 112 .32 4B
P PEGT DRtal L bOUA Tovad |, S TRR S redd ooy Lod

Bus/Signal X 0

1220 200 200 3480 440
lAllA

AlAAA

o Df F&"

/GILO_BUTTONS O_LBUY 0 0

/GFI0_BJTTORS_1_IBUF 0

/GFIU_SHITCH_IBUr 0 0

o [GRTO_BUTTONS db of o] G B
> (GII0_BUTTONS dly of o { A2 0% 2 )
> IGRTO_BUTTONS re o o 0 X 0 )

> fsine 983415844

4

o faineSel

L4

Waveform 24 taptured Jul 1. 201011 4132 AM

IR







THE IBERT CORE

» The IBERT core is used to evaluate and monitor the functionality of
transceivers for a variety of Xilinx devices, (for example the
Spartan®-6 GTP transceiver, Virtex®-6 GTX transceivers) .

» The design includes pattern generators and checkers implemented r
FPGA logic, as well as access to the ports and dynamic
reconfiguration port (DRP) attributes of the GTX transceivers.

= The IBERT core is a self-contained design. When generate
through the entire implementation flow, including bitstre
~ generation.




DRP
Intarface

Pattern
Generator

Error
Detector

GTX Port
Detector

Page 51

Virtex-6 GTX
Transceiver

External Serial
Loopback
(SMA Cable)




IBERT DESIGN FLOW (2/2)

» DRP Interface and GTX Port Registers: IBERT provides you with
the flexibility to change GTX transceiver ports and attributes.
Dynamic reconfiguration port (DRP) logic is included, which allows
the runtime software to monitor and change any attribute in any of the
GTX transceivers included in the IBERT core.

» Pattern Generator: Each GTX transceiver enabled in the IBER '
design has both a pattern generator and a pattern checker.
pattern generator sends data out through the transmitter.

.. ™ Error Detector: Each GTX transceiver enabled in the
 both a pattern generator and a pattern checke
kes the data coming in through th



GENERATING AN IBERT DESIGN

» Create a new project with only the IBERT core

Y View  ManagelP  Help

The core
- |"]' | | Learch coregen B Standalo

DRE Generator Help K7

Lipen Project Ao
Close Project Chrl+W b‘hﬂ‘n: == = e
Recent Frojects .
: | Version A Date modifiec Type A blt
Save Cile§  flria .
lo items match your search,
Cave Ac... o items match your search IS

Metwarking
m

_—I Preferences...

Exit Crl+ ) FSN
[ e T e o wrw D ESTN
= ® Math Functions
= || G IMermories B Storage Elements
3 Standard Bus Irterfaces
+ Video & Image Processing

il ¥

File name:GEEFfT_GTi_ccre;m.cgp) -
Save as bype: |Xilinx CORE Generator Project File (*.cqp) - |

“ Hide Folders




GENERATING AN IBERT DESIGN

» Define the parameter of the IBERT core

IBERT Virtex6 GTX
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GENERATING AN IBERT DESIGN

» In order to characterize the link the Bit Error Rate (BER) Is plotted O
(called “bath” curve)
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GENERATING AN IBERT DESIGN

» In order to characterize the link the Bit Error Rate (BER) is plotted ? >
(called “bath” curve)
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EXERCIZE IN THE LABORATORY

» The FTK system is composed of 2 different boards + 1 chip
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EXERCIZE IN THE LABORATORY

» Do you remember the 6° STEP?

*»The Impact software help us to load the program bi
Into your FPGA
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4 ISE iMPACT (M.49) - [Boundary Scan]
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EXERCIZE IN THE LABORATORY

»We test whit ChipScope the data chain of the output of the
Amchip to LAMB and to AMB |
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