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SECTION 1 Introduction

This XRT86SH328ES is a complete evaluation kit for characterizing the 28
Channel VT Mapper IC. The evaluation kit includes the following:

Evaluation Board

USB Cable

AC Adaptor Power Cord
CD Rom
Documentation

arwpdE

SECTION 2 Circuit Overview

This evaluation board is controlled by a graphical user interface (GUI)
through a USB port from a typical PC. (Quick Note: The software supports
Windows XP and NT down to most versions of Windows 98) Figure 1 shows
that there are two separate data paths supported by the evaluation board. It
is important to note that only one data path can be selected at any time due
to the board architecture (not the DUT). The two data paths are the Telecom
Bus (Connected to the XRT91L30 OC-3 Transceiver) or the Serial Interface
(Connected to the XRT75VL0O0 STS-1 LIU). If the part is configured in STS-
1/STM-O0, the Serial Interface can be used. If the part is configured in STS-
3/STM-1, then only the Telecom Bus can be used. There are two separate
FPGA configuration files (“TelecomBus.hex” and “Seriallnterface.hex”) that
come with this Kkit.

q
I exar |

UsB
PC < e 3| xrr75vL00 |
Controller | STS-1LIU |

[

A
A 4

Xilinx FPGA N XRT86SH328
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Figure 1. Simplified Block Diagram of the XRT86SH328ES
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SECTION 3 Schematic Design

2l

PrLIY X WW

Figure 2. XRT86SH328 Schematic Page 1
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Figure 3. XRT86SH328 Schematic Page 2
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Figure 4. XRT86SH328 Schematic Page 3
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Figure 5. XRT86SH328 Schematic Page 4
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Figure 6. XRT86SH328 Schematic Page 5
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SECTION 4 USB Installation

Included in the Evaluation System Kit, there is an Installation file on the CD
Rom called “XRT86SH328EvaluationUSB.exe”. This file should automatically
load the Exar Usb drivers and the board will be up and running. However, if
the following steps are performed and the board is NOT recognized by the
PC, the last step in this process describes how to manually load the drivers.

Step 1 Double Click the “XRT86SH328EvaluationUSB.exe” file to bring up
the following screen. Click on the Next> button.

il Setup - XRB6SH328 E[E]E]

Welcome to the XR865H328
Setup Wizard
Thiz will ingtall #r6zh323 1.0 on vour computer.

[t iz recommended that you close all other applications befare
cohtinLing.

Click. Mest to continue, or Cancel to exit Setup.

ME:-:D |[ Cancel
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Step 2 Exar recommends using the default directory, but the files can be
installed to any directory that you choose. Note: Make sure that all files from
the CD are properly copied to the unique directory if it is changed. Click on
the Next> button to proceed.

2 Setup - XRB6SH328 M=
Select Destination Location H I
Where should RBE5H 328 be installed? G;E
_—J Setup will install <R 365H328 inta the fallowing folder.
To continue, click Mest, IF pou would ke to select a different folder, click Browse.
| C:“Program Files\E xar=<REESH =28 | [ Browsze...
At least 7.0 MB of free disk space iz required.
¢ Back ” MHewt > ] [ Cancel

10
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Step 3 Click the Next> button to continue.

o Setup - XRB6SH328

Select Start Menu Folder H I
Where should Setup place the program's shortouts? ol |
(S
Setup will create the program's shartcuts in the following Start Menu folder.
To continue, click Mest, IF pou would ke to select a different folder, click Browse.
| [ Browse...
[ ] Don't create a Start Menu folder
¢ Back ” MHewt > ] [ Cancel

11
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Step 4 Click on the “Create a desktop icon if desired.

& Setup - XRB6SH328 A=

Select Additional Tasks ~
YWhich additional tazks should be performed’?

Select the additional tasks pou would ke Setup to perform while installing <R3E5H3E28,
thiern click Mest.

Additional icans:

[] Create a desklop icor

< Back ” Hest » l[ Cancel

12
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Step 5 Click on the Install button.

o Setup - XRB6SH328

Ready to Install H I
Setup iz now ready to begin instaling XR36E5H328 on vour computer. - f

Click Inztall to continue with the installation, or click Back if you want to review or
change any settings.

Deztination location;
C:AProgram FileshExarh<RBE5H328

Start Menu falder:
ExarREESH328

< Back ]| Install |[ Cancel

13
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Step 6 Click on the Finish button to complete installation. The Exar USB
drivers should be properly installed and ready to go. If so, continue to the
next section that describes the Graphical User Interface. If not, see the last
step below to manually load the Exar USB Drivers.

i’ Setup - XRB6SH328 @[EJE]

Completing the XR86SH328 Setup
Wizard

Setup haz finizhed instaling =R3E5H323 on vour computer.
_The application may be launched by selecting the inztalled
icans.

Click Finigh to exit Setup.

Launch #RBESH3I2E

14
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Manually Loading Exar Drivers (If Installation is NOT Successful)

If the Evaluation Board is NOT recognized and/or the installation process was
NOT successful, most likely there is a driver contention or the driver was not
installed in the proper directory from the software. This section describes how
to manually load the drivers.

Note: Each Windows operating system may access the System Hardware
differently. Therefore, it is not practical to describe this procedure for each
OS. However, the key component is usually the Control Panel of the PC.
From the Control Panel, you can access the System Properties dialog box.
From there, choose the Hardware menu item and go to the Device
Manager...

System Properties ied |

The Hardware wizard helps you ingtall, uninztall, repair,
unplug, gject, and configure yaur hardware.

Hardware 'wizard. ..

The Device Manager liztz all the hardware devices installed
on your computer. Use the Device Manager to change the
properties of any device.

Drriver Signing... Device Manager...

—Hardware Profiles

Hardware profiles provide a way for you o zet up and store
different hardware configurations.

Hardware Profiles. .. |

k. I Cancel | Spply |

15
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The device Manager will bring up the following dialog box. Choose the USB
I/O Controlled Devices, select Exar Device, right click, select properties,
select Update Driver, and then follow the directions to choose the driver from

the CD or the /Driver directory in the Exar working directory (“C:\Program
Files\Exar\XRT86SH328 Evaluation Software\Drivers” by default).

__E_L Device Manager

=10l
JF'._-:tic-n Yiew |J1--b| ||@|J

E|"- ExaR-BE1ASDOZES
Computer
G- Disk drives
@ Display adapters
I DVDCD-ROM drives
&2 Floppry disk contrallers
[#-&3 Floppy disk drives
=52y IDE ATAJATAFT controllers
B1-& IEEE 1394 Bus host controllers
-8 Kevboards
Mice and other pointing devices

-3 Moritors
B35 network adapters
5 Ports (COM & LPT)
= 5C51 and RAID controllers
; = Sound, video and game controllers
W] Systern devices

= Universal Serial Bus controllers
IJSE I} controlled devices

16
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SECTION 5 Python Script Interface
Running a Python Script From the GUI

From the main GUI, select the Special Operations menu shown below and
click on the “Run Python Script” to continue.

P dUntitled - xrt86sh328 =
File Test | Tools Device

All Registers

Download FPGA

Run Python Scripting

By

17
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Once you select the “Run Python Script” option from the Special Operations
menu from the GUI, the “xrScripting Interface” will pop-up as shown below. At
this point, the xrScripting Interface is independent of the GUI and any script
files that are run will automatically overwrite the GUI settings if there is an
overlap with the registers. Therefore, caution must be used to keep track of
the register configurations if one wants to toggle back and forth from the
GUI to the xrScripting Interface. The next step is to use the “Special” menu
on the tool bar to run the actual test script file.

Note: If you would like to view a particular test script in a plain text editor
mode, use the “File” menu on the tool bar and select “Open”.

E3wrscripting (¥ersion Date: Jan 10 2006 15:11:59) o =]
File | Special

i3l Run Python Script o Z1 2001, 12:E21:zE&) [MEC 3Z bit (Intel)]

I Download FRGS . sy=5; Defined functions: addpath, execpath

E Flerr Saeen FiJl.es\.Exar‘-,XRTSGSHZZl Evaluation

5 scriptshplavi . py

Run Python Scripk A

18
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Once you select the “Run Python Script” option from the “xrScripting
Interface”, the following dialog box will appear. The first python script that
should be run is the “voyager_startup.py” which will automatically run all the
other script files for you. This way, you do NOT have to run each one
individually. Once this file runs, you can open up any one of these files for
reference. Select the “voyager_startup.py” script file and click Open.

Choose a Python File

Look, jn: I 5] mrscripts

Rl =l

2]

Hiztorny

phosz. py

File name:

Filez aof type:

__imik__.pry
Bosh328addrmap. py

ppartext.py

test_scripks.py
By ager_skartup, py

readwrite_extended. py
readwrite_ush, py
k1 _functions. py

Ivu:uyager_startup.p_l,l

Lef Lo

IF'_I,Itth filez [*.py]
[~ Open az read-only

Open

Cancel

19
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After running the “voyager_startup.py” script and a brief pause, the following
dialog box will appear. This is the main Python Window that consists of two
main windows. The window on top is the Display Monitor, which as can be
seen starts with the message “Voyager is Detected and Ready...”. The
bottom Window is the Command Console where you can perform manual
Read/Write to registers and perform function calls. See the examples on the

following pages.

E3srscripting (Yersion Date: Jan 10 2006 15:11:59)
File Special

=10l x|

Twported modules: os, sys; Defined functions: addpath,
EXECFILE: C:“Program Files"Exar ¥RTS8&5HZZ]1l Evaluation
Software\xrscript/Rrscriptshplavi. py

EXECFILE: C:/Program Files/Exar /HRET865HEZZ] Evaluation
Software/scriptsSvoy_lite_startup.py

FATLED EXECFILE: =xrscripts/plxvEi.py

SONET FUNCTIONS LOADED

Woyager Lite Detected and Beady. . .
El LIT Programmed for 120 ohm. ..

Please Choose Serial Interface or Telecom Bus Functions

PythonE 2. F (28, Dec E1 2001, 1E:E1:2EF) [MEC 3Z bit (Intel)]

execpath

20
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Example 1: Read the Revision ID Register

Looking at the dialog box below, you can see that the Command Console
(lower window) was used to type the following command: readhex(0x0005),
which is the Revision ID register. You can also see that the value of Ox1 was
returned in the Display Monitor (upper window), which corresponds to
Revision A silicon.

Note 1: Critical: You must press Ctrl + Enter to execute
acommand from the Command Console!

Note 2: in the lower window, the command is highlighted in Grey. The Grey
highlight notifies the user that the command has been executed. If the Grey
highlight does not appear, the command (or function) is still being processed.
Please wait for the Grey highlight before continuing.

EHrScripting {¥ersion Date: Jan 10 2006 15:11:59) - |D|ﬂ

File Special

PythonE 2.2 (#228, Dec 21 2001, 12:Z21:Z2) [M3C 32 bit (Intel)]
Twported modules: os, sys; Defined functions: addpath, execpath
EXECFILE: C:WProgram Files'ExarHKRTEEE5HZZ1l Evaluation
Softwareh®rscript Sfrrscriptshplavi._ py

EXECFILE: C:/Program Files/Exar/HRTS65HZZl Evaluation
Software/scripts/voy_lite_startup. py

FATLED EXECFILE: xr=scripts/plxvi.py

SONET FUNCTIONE LOADED

Vovager Lite Detected and Ready. .
El LIT Programmed for 120 ohm...

Please Choose Serial Interface or Telecom Bus Functions
Oxl

readhex(0x0005]
[addr. device=0. inst=0] |

21
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Example 2: Write to Specific Register

Looking at the dialog box below, you can see that the Command Console
(lower window) was used to type the following command: writereg(0x1000,
0x20), which will turn the E1 LIU Receiver On. Nothing will show up in the
Display Monitor for Write functions. However, you can perform a Read

function to verify that the value was written if desired.

Note: Critical: You must press Ctrl + Enter to execute a

command from the Command Console!

E3wrscripting (¥ersion Date: Jan 10 2006 15:11:59)
File  Special

=lal x|

Twported modules: os, sys; Defined functions: addpath,
EXECFILE: C:"Program FilesExar \XRT3&5HZZl Evaluation
Software\xrscriptserscriptshplavi . py

EXECFILE: C:/Program Files/Exar/XRT2eSHZZ]l Evaluation
Software/scripts/voy_lite_ startup.py

FATLEL EXECFILE: xrscripts/plzvi._py

SONET FUMCTIOMNZ LOADED

Woyager Lite Detected and Ready. ..
El LIU Programmed for 120 ohm. ..

Please Choose Serial Interface or Telecom Bus Functions

DPythonE 2_Z (#E8, Dec Z1 2001, 1Z2:21:2Z) [MEC 3Z bit (Intel)]

execpath

writereg[0x1000, 0=20]
[address, value, device=(, inst=0] |

22
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Example 3: Run a Function Call for STM-0 Serial Interface

The following function “el_sts1()” (which is located in the “test_scripts.py”
script file) will set a general provision for running 21 channels of E1 traffic, VT
Mapped up to STM-0 and output to the Serial Interface. On the Evaluation
Board, a jumper cable can be used to externally route the output of the
XRT75VLOO to the inputs. Once this is done, there should be no bit errors on
the Test Equipment. From this point, the manual Read/Write access or a
customized script can be used to fit a particular application.

Note: Critical: You must press Cirl + Enter to execute a

command from the Command Console!

E3wrscripting (Yersion Date: Jan 10 2006 15:11:59)
File Special

=181 ]

Twported modules: os, sys; Defined functions: addpath,
EXECFILE: C:\Program FilesWExar\XRT26SHZzZl Evaluation
Software\xr=scriptfurscriptshplavwE _py

EXECFILE: C: /Program Files/Exar/HRTEG3HEEZ]l Evaluation
Software/scripts/voy_lite startup.py

FATLED EXECFILE: xrscripts/plzvi._py

SONET FUMCTIOMNZ LOADED

Woyager Lite Detected and Ready. ..
El LIU Programmed for 120 ohm...

Please Choose Serial Interface or Telecom Bus Functions

DythonE 2.2 (#E8, Dec Z1 zZ001, 1Z2:z1:z2Z) [MEC 3Z bit (Intel)]

execpath

el_stz1[)

L0

23
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Example 4: Run a Function Call for STM-0 Telecom Bus Interface

The following function “tb_stm1()” (which is located in the “test_scripts.py”
script file) will set a general provision for running 21 channels of E1 traffic, VT
Mapped up to STM-1 and output to the Telecom Bus. From this point, the
manual Read/Write access or a customized script can be used to fit a

particular application.

Note: Critical: You must press Ctrl + Enter to execute a

command from the Command Console!

E3wrscripting (Yersion Date: Jan 10 2006 15:11:59)
File Special

=181 ]

Twported modules: os, sys; Defined functions:
Software\xr=scriptfurscriptshplavwE _py
Software/scripts/voy_lite startup.py

FATLED EXECFILE: xrscripts/plzvi._py

SZONET FUNCTIONE LOADED

Woyager Lite Detected and Ready. ..

El LIU Programmed for 120 ohm...

EXECFILE: C:\Program FilesWExar\XRT26SHZzZl Evaluation

EXECFILE: C: /Program Files/Exar/HRTEG3HEEZ]l Evaluation

Please Choose Serial Interface or Telecom Bus Functions

DythonE 2.2 (#E8, Dec Z1 Z001, 1Z2:21:2Z) [MEC 3Z bit (Intel)]
execpath

th_std[]

L0

24
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SECTION 6 Graphical User Interface
To start the GUI, double click on the xrt86sh328.exe icon, or select it through the start menu.
The following dialog box will appear:

Open NS 2| x|

Lock in: |ﬁ fraa j = £5 Efv
STSlega.hex

File name: |TBFpga.he:-c Open I
Files of type: | FPGA Config Files [ hex) =] Cancel |

A

When the FPGA is finished downloading, the following choices need to be made depending
on the application.

XRT86SH328 Configuratic X|

Sonet/SDH T/E Signal b appino: Framing

ISDH |E1 |STS-3 ISF
0F,

After the selections have been made, please wait a moment for the device to be configured.

25
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The following dialog will appear and you will be ready to evaluate the XRT86SH328 device.

F4Untitled - xrt86sh328 _ ol x|

File Test Tools Device

Ready [ o

Select Test->Evaluation to begin evaluation.

F4Untitled - xrt86sh328 _ ol x|

File | Test Tools Device
Evaluation

o

26
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This dialog box allows the user to configure, generate and detect alarms.

x|

—5T5-1 Loopbacks & Master

INu:urmaI Mode (Mo Loopback) j " Slavell IMaster 'l Start | 9 Palling in Pragress

— Contral

T1 I Framer | T1 Ir Alarmns | R=SOMET TOH | Rx SOMET TOH Alarms |
T1 Eqg Framer | T1 Eqg Alarms | Fwx SOMET POH | Fx SOMET POH &larms |
LI Cartral | LI Alarms Ch O | T« SOMET POH |
WT Mapper | WT Alarms | TwSOMET TOH |

27



