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SECTION 1 Introduction

This XRT86VL30ES is a complete evaluation kit for characterizing the 1
Channel T1/E1 Framer+LIU Combo BITS device. The evaluation kit includes
the following:

Evaluation Board

USB Cable

AC Adaptor Power Cord
CD Rom
Documentation

arwnpE

SECTION 2 Circuit Overview

This evaluation board is controlled by a graphical user interface (GUI)
through a USB port from a typical PC. The FPGA is used to transfer data
between the PC and the evaluation board in addition to providing the
microprocessor interface to communicate with the EXAR device.

(Quick Note: The software supports Windows XP and NT down to most
versions of Windows 98)

A

PC usB P > Xilinx FPGA < > XRT86VL30 < > Transformer
Controller XC2850 1-Ch T1/E1 Framer Combo TX1:2/RX1:1

Figure 1. Simplified Block Diagram of the XRT86VL30ES
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Section 3 Schematic Design

it
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EIXILINX
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"~ XRTB6VL30 Eval Board Schematic

Figure 2. XRT86VL30IV80 Schematic Page (80-Pin Package)
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gXILINX‘
S50-6TQ144C,

229
i NC Pins
3,34,35, 66,67

Test Points

XRT86VL30 Evaluation Board Schematic

Figure 3. XRT86VL30IV Schematic Page (128-Pin Package)
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Section 4 USB Installation

Included in the Evaluation System Kit, there is an Installation file on the CD
Rom called “XRT86(V)L30EvaluationUSB.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 “XRT86(V)L30EvaluationUSB.exe” file to bring up
the following screen. Click on the Next> button.

% Setup - XRT86(V)L30 Evaluation Software (USB) =3

Welcome to the XRT86(V)L30
Evaluation Software (USB) Setup
Wizard

Thiz will ingtal =R T3EML30D Ervaluation Saftware [USB] an waur
computer.

[t iz recommended that you close all other applications before
cohtinuing.

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 - XRTB6(V)L30 Evaluation Software (USB) M=

Select Destination Location H I
Where should #R T3EML30 Evaluation Software [USE] be installed? =l

.J Setup will inztall =B TEEMNIL30 Evaluation Software [USB] into the following
folder.

To continue, click Mest, IF pou would ke to select a different folder, click Browse.

| C:A\Pragram FileshE xars<B TBEMIL30 Evaluation 5 ofbware | [ Browse...

At least 2.4 MB of free disk space iz required.

¢ Back ” MHewt > ][ Cancel
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Step 3 Click the Next> button to continue.

2 Setup - XRTB6(V)L30 Evaluation Software (USB) M=
Select Start Menu Folder H I
Where should Setup place the program's shortouts? G;E
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.
| Ear'<BTEEMNIL30 | [ Browse...
¢ Back ” MHewt > ] [ Cancel
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Step 4 You can choose to have an Icon placed on the desktop. Click on the
Next> button to continue installation.

2 Setup - XRTB6(V)L30 Evaluation Software (USB) M=

Select Additional Tasks H
Which additional tazks should be perfarmed? =l

Select the additional tazks pou would like Setup to perform while instaling =/ TEEM L0
Evaluation Software [USE], then click MNext.

Additional icons:

Create a desklop icor

¢ Back ” MHewt > ][ Cancel
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Step 5 Click on the Install button to complete installation.

I Setup - XRT86(V)L30 Evaluation Software (USB)

Ready to Install

Setup iz now ready to begin ingtaling =B T8EM)L30 Evaluation Software [USE] on  J% h .-'4
yaur cormpater. L -

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

Deztination location:
C:%Program Files Esar<R TBENIL30 E valuation Software

Start benu folder:
ExarseR TEEM L3I0

Additional tagks:
Additional icons:
Create a desktop ican

< Back ]| Irstall |[ Cancel

10
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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.

16 Setup - XRTB6(V)L30 Evaluation Software (USB) =13

Completing the XRT86(V)L30
Evaluation Software (USB) Setup
Wizard

Setup has finizhed installing =R T86MIL30 Evaluation Saftware
[USB] an your computer. The application may be launched by
zelecting the installed icons.

Click Finish o exit Setup.

11
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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, 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 21

The Hardware wizard helps you inztall, uninstall, repair,
unplug, gject, and configure vaur hardware.

Hardware wizard. ..

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

Drriver Signing... Device Manager...

—Hardware Frofiles

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

Hardware Profiles. . |

] I Cancel | Apply |

12
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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\XRT86SH221 Evaluation Software\Drivers” by default).

~lolx
[T |

| action  View |J4- - m | | 2

E|"' ExAR-BE1ASD0OZE5
Computer
G- Disk drives
Display adapters
Bl-48) DYD{CD-ROM drives
% Floppy disk controllers
--@ Floppy disk drives
=52y IDE ATAJATAFT controllers
B1-& IEEE 1394 Bus host controllers
-8 Kevboards
7 Mice and other pointing devices
-3 Monitors
G-B@ MNetwork adapters
- Ports (COM & LPT)
%%l 5CSI and RAID controllers

[+-€p> Sound, video and game controllers

(- System devices
[#-8z Universal Serial Bus controllers

-- ‘-_' IJSE I} controlled devices

13
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Section 5 Software Configuration

The GUI is intended to allow easy access to configure basic registers in the
EXAR device. There are too many registers to fit in an easy to follow software
package. Therefore, any features NOT supported in the GUI can be executed
through a manual Read/Write menu.

This section will run through the basic GUI setup and describe the modes of
operation.

Initialization of the GUI

Once the USB Installer program is completed, an executable file called
“xrt86vI3xush.exe” will be available in the working directory. Double Click this
file to initiate the GUI. The following dialog box will appear which will allow
you to choose between T1 or E1 configuration. After testing has begun, it is
recommended to restart the board and GUI if you decide to switch from one
line rate to the other.

ARTHE6VL3IX Mode Selection [$__<J

14
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Selecting the FPGA File

Once T1 or E1 is selected, the dialog box will automatically point to the
correct directory for downloading the FPGA file. Simply choose the FPGA file
in the window and select the Open button.

Open E

Lock in: |E} fpaa j £5 EF-
=) evL30,hex
Files of twpe: | FPGA Corfig Files (% hex) | Cancel

15
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Main Dialog Window
Below is a picture of the main dialog window within the GUI.

B XRT86(V)L30 T1/E1 Evaluation Software
File Test Configuration Special Operations Help

16
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T1 Test Menu

The Test menu contains the dialog menus for use in testing Bit-Oriented
Signaling, Message-Oriented Signaling, Robbed Bit Signaling, and Alarm &
Performance Monitoring. In order to test these features, it is necessary to
place the device in a Framer Local Loopback or an External Loopback by
shorting Ttip/Tring to Rtip/Rring through the RJ45 connector(s).

i XRT86(¥)L30 T1/E1 Evaluation Software

=101 %]

File Iﬁ Caonfiquration  Special Operations  Help
- Bit-Oriented
- Message Oriented
- SLC-96
- Robbed Eit Signalling
T1 - 55M (BOC)
alarrn & PMOMN Moniktoring

Note

When performing these tests, do not enable FPGA loopback. Generally, this
is disabled by default.

17
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T1 Bit Oriented Signaling Testing
In order to Test BOS, select the channel to be tested, select the framing

format that supports BOS (i.e., ESF) and ensure that HDLC Controller 1 and
Data Link Bits are used. Then click Send.

T1 BOS Test x|

Channel Im 'I Framing Farmat IESF TI
HOLC [Controler 1 v| Data Link Method | Data Link Bits 7]

— Tranzmit Bit Oriented Meszage
— Transmit Optione———— Bit ¥ Bit 0

o Fesettons [ 2] | 0] 0] o] of o] o] o of
Fepeated Flags (IDLE) [ s lzssae I

Send |
MOS Abort Sequence [

—Received Meszage

Check |

18
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T1 Message Oriented Signaling Testing

In order to test MOS, select the channel to be tested, select the framing
format that supports MOS (e.g., ESF), select a Fill Pattern, select a TSLOT
conditioning (note that D/E Timeslot can be used with most framing formats)
and select a HDLC Controller. Then click Start which begins the process of
checking for received messages.

Click Test to sent the message.

x4
Message Oriented Signal - Header Bytes———  Framing Format Single PRI |
Channgl I 0 "’I mpncﬁ{ﬁlﬂ TEI+EA, I_ Cantral I_ IT'I DM :Iv I~ Auto PRM

Initialize | T_I,IpelTest Signal IDT_upuj Length |80 = - Data Link Alaims Monitor

_@ M zgT ype 0 R=EOQT

HDLE [Contialer 1 =] TSLOT Condifoning [D/E Tmesiot ] | @ T#S0T ) FLS Enor

- s F=s0T o AxSBORT
—MOS - Fill Pattern- Transmit Buffer [This iz actual meszage to be sent]— 3 TWEOT @

&+ Bytel |—|_
(8 Bﬁt: Secur:r Eﬁlﬁlﬁlﬁ 0508 Iﬁlﬁlﬁlﬁlﬁ 0 In Progress Start |
€ Random IEIEIE Iﬁlﬁlﬂ |12 Iﬁlﬁlﬁlﬁlﬁ Received Meszage
20 EECDETRNEAEE | G
[FF Updat] [2a [z [z [o7 [2s [2s [oa [2o [os [oa oo Jor Vs i 4 # 1t i i
Reset Buffer | I_I_I_EIE_ iad il K IﬁIS_ |3 IE
Tes |_|_d|3_|_ 20 [41 42 [43 [a4 [45 a6 [47

] (|[45 43 [4a [ab [ac [aafee [ar [ [
I' FCS Check T T [

Note
When using Data Link Bits, HDLC Controller 1 must be selected.

() R=IDLE

19
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T1 SLC96 Testing

In order to test SLC96, ensure the framing format is SLC96, modify the
SLC96 to your liking. Other settings should be left to default. Then click Send
to send the message. Click Check to check for received messages.

T1 SLC96 Test |

Ehannelll] "I Initialize | Framing ISLESE vI

— SLICSE Mezzage [Binam fantr_l,l only) HDLC Im
C - Concentrator [17-bitz C171:C1 ]Im _
M - Maintenance (3-bits M3:p1) [000 Data Link Methad
A - Alam (2-bits A2A1) [0 [DataLink Bis x|

S - Protect Ln Switch [4-bits 54:57] {0000

Sent bMeszage [B-butez] [0:5]
Send I

— Received Mezzage
R Mezzage [B-bytes] [0:5]

Check I

T1 Robbed Bit Signaling Testing

In order to test RBS, select the channel to be tested, and then select the
Subchannel (Timeslot) to be configured.Then the user can modify the
settings for that timeslot. The user can click check to display all received
Timeslot ABCD values for the selected channel.

=l
- - — Test
Channel |D I =S | "Timeslat' : ABCD

— General Configuration

[ Force Signaling Freeze

— Subchannel Options———————
Subchannel ID "I

Tranzmit Signaling Bits
[ oooo - [.-'E«ECD]—‘
[T Signaling subst
[ Signaling OH i#f output

[ Perchannel debounce
Signal Subszst Conditioning

I.-'i'xll zighaling bitz with one LI
Signal E straction
IE:-:trac:ts 16-code signaling.LI

20
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E1l Test Menu
The test menu contains the dialogs for use in testing Message-Oriented

Signaling, CAS Signaling, and Alarm & Performance Monitoring. In order to
test these features, it is necessary to place the device in a Framer Local
Loopback or an External Loopback by shorting Ttip/Tring to Rtip/Rring
through the RJ45 connector(s).

i XRT86({Y)L30 T1/E1 Evaluation Software - |EI|5|

File Iﬁ Configuration  Special Operations  Help
El - Message Oriented
E1 - Signaling Tesk
El - 53M (BOC)
Alarm & PMOMN Monitoring

Note
When performing these tests, do not enable FPGA loopback. Generally, this

is disabled by default.

21
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E1l Message Oriented Signaling
In order to test MOS, select the channel to be tested, only select options that
supports MOS, select a Fill Pattern, select a TSLOT conditioning (note that
D/E Timeslot can be used with most framing formats) and select a HDLC
Controller. Then Click Start which begins the process of checking for received
messages. Click Test to sent the message.

E1 MOS Tesk

Channel|0 = I
[rnitialize |

— 54 bitz and Data Link Select

[T a8 [T 5a7 [ 58
[ 5a6 [ 5ad

Mational Bt: Farce ta 1.
Timeszlat 16: PCK Data

Mational Bt: Farce ta 1.
Tzlot16: CAS Signaling
Bitz &, B, C, D

X

CRC Sunch——

—CAS
|caseigoz x| i3 To Align

~

TSLOT Conditioning
“DHE Timeslot
Data Link Alarms M anitor

=

Mational Bt: Force to 1
{ Telat 16: HOLC Data
Link. CCS enabled

HOLC
Contraller 1 a ?_atiu:ur?atl ?IES:PDE:-:aDLi?k e
imezlat 16: ata
Length IB':I vI M ational Bitz; Diata Link,
MOS - Header— ¢ Tslat 16: CAS Signaling
SAP|+CR+EA Bit=& B.C.D
|3E "’I
Type
Test SiglDh =
— k05 - Fill Fattern
¥ Eute lncr

i~ Eyte Decr
" Randam
" Diefault
= Fill \adith

IE Updatﬂ

— Transmit Buffer [T hiz iz actual meszzage to be zent]—

e o [ (52 o o [ o [ o [
o o fr i 7z 73 [ i [7
1273 i [ i [afre [ e [z [z [
e 2= [ [ e [ [ o [ e [

34135

20 [ [32 [ s

3E|§|3_3 3a|¥

40 |41

EJEEIEED

12 [43 [44 [45 46 47

dc |4d

Reszet Buffer |

s [

o

rr

[rrrir

() MsaType

) T#50T

@ Rxs0T
i) T<EOT

i) In Progress

i) R=EOT

_@ FCS Error
) RxtBORT
i) RHIDLE

Stark I

Received Meszage

[~ FC5 Check

22
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El Signaling Test

In order to Test Signaling, select the desired channel, and then Subchannel
(Timeslot) to be configure. ONce the desired timeslot is selected, the use
may configure the options for the selected time slot. The Check Button will
check and report the ABCD values for all timeslots.

|
o — Receive Signaling Bits
Channel I n] - I Initialize I “Timeslol - AECD

— General Configuration
I Force Signaling Freeze

— Subchannel Optionzs

Subchannel I ] - I
Tranzmit Signaling Bits—|

IEIEIEIEI "I [ABCD]

I Signaling subst

I Signaling OH i*f autput

I Per-channel debounce
Signal Subst Conditioning

I.&II zignaling bitz with one ;I
Signal E =straction

IE:-ctrac:ts 1E6-code Signaling.;l Check

Alarm & Performance Monitoring

There is a dialog that allows the user monitor Alarms and Error Counts. The
Read Counters Button simply reads the count once and add it to the total.
Pressing Start will poll for Counters and Alarms. The Reset Counters Button
resets all counts to zero.

x|

— Framer &larms —— Framer Intermipts — — Counters
i - Line Code “fiolations I o
g E:EIDSFS i) COMFa [E1) : .

= -
- 'J Matrl Upd [E1] Frame Alignment E rrors I
i) FixvELs Py ] [ o
g = O @ Signal Update Sewverely Err'd Frames
G BB '-_J COFA, Synch Bit Errors I ]
i RxLOF & In Frame Chng Far End Block Emors I 0
wd Rnals . ; ; |—
3 Rl ‘@ Synch Bit Errar T1 Receive Slips 0
(@ PRES Lock i} Framing Err Loss of Frames I ]
Change of Fr Alighnts I 1]

— Data Link. alarms Manitor———————————— LAPD FCS Errors I a
i) MsaTupe Q) R=EOT T1 PRES Bit Enrs | i]
et THSOT g
'_.J I.J FES Errar T1 Tranzmit Slips I u]
W R=s0T ) B=ABORT
W@ T=EQT i R=IDLE Reset Counters |
[ Dizable DL Monitar

Channel ID "I Start I W In Progress

23
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Configuration Menu

From the configuration menu, two dialogs are available. The General
Confiuration dialog allows the user to configure the framer part of the device.
The LIU Configuration allows the user to configure the LIU part of the device.
The menu is pictured below.

i ¥RT861L.30 T1/E1 Evaluation Software

File Test | Configuration Special Cperations  Help
General Configuration
LIU Carfiguration

General Configuration

The framer can be configured using this window. Please consult the
datasheet the ascertain the meaning of each option if unsure. Pictured Below.

Framer General Configuration =]

Charnnel Im vI Refresh I

Contral I Intenuptsl Signallingl E1 Specificl

— Clock Select——————————— —alarm Generation
[T &P generation [E1 only]
[~ Bkhz sprc enabls I LOF alarm enable
[T clock lozs detection enable [ Tl Al
Clock Source——————— II::”S‘E"':'IE':I - ~
“Txaermm AnClk =] ~Al% generation
| Dizabled -
—al5 detection———————————
| Disabled -
— Line Interfface Contral ————— —BERT
[ Force Transmit LOS = PRES BRIIS vpe
|'L|:|l:||:|l:-a-::k Select———— T Datalnwersion
Mo local loonback - I Rz PRES receive enable
I B _I I T=PRES generation enable
[ Transmit BE=S Dizable I RxDS1 framer bypaszs
I_ Receive BEZS Dizable I_ Twu D51 framer bypaszz
Single Errar Insertl
Error Rate
[ Fefresh | Moditpiappiy | JDisable [

24
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LIU Configuration
The LIU can be configured using this window. Please consult the datasheet

the ascertain the meaning of each option if unsure. Pictured Below.

LIU Configuration |
Ch I I "I
anne! | T ¥ TxON &l
Basic Configuratior | Pulze Sample, Intemupts, Advanced Global Chg I
— LI Alarmns ——
— Global Configuration — Channel Specific Settings 0 D0
T1/E1 Mode, T LBOD, Cable, Coding——————— Q FIFOLS
“T‘I Short Haul/15dE, 0-133ft/0.6dE . 100chm/TF j G LCv
—'wine Gauge Selector— || — Ru Temination — T Test Pattermn 0 NLCD
Igg and 24 Gauge j " Esternal ™ Intemal IN':' Pattam - Q A5
-T1/E1 Output Clock Fef; ||~ T= Termination — Loopback Select Q RLOS
- v
I T1 = 1 54amMH= j Esternal |nternal IN':' Loopback - Cable Lose
— Master Clock Input—— || - Jitter Attenuatar —dJa& B [Hz), FIFD Size Ii
I2EI4BI'-1H2 j [~ RxEnable |3 Hz, 32 Bits -
' [T TxEnable ;
- — Metwark Loop Code Detection ~
Enable Bx 703 IDisaI:uIe Loop-Cade Deted! = 0 In Progress
[" Enable Tz G703 : Skark
™ futo TADS — Rx External Resistor
[T Globallnt Enatle ¥ Receiver On IN':'”E hd
[ Fix Output Mute ¥ Transmiter On — Temination Impedance 5/ Reset |
[T Extended LOS [T lhwert GRSS Patter |1EIEI ohims -
Refregh I todifwsépply | &l Channels Modifu| — Ingert Bit Erar|  Insert BRY

25
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Read Write Registers

The Read/Write Registers Dialog can be accessed from within the Special
Operations menu. Pictured below is the how to access this from the main
menu and the Read Write Dialog.

i XRT86L38 T1/E1 Evaluation Software

File Test Configuration | Special Operations  Help
ReadWrite Reaisters
Framer Reset -
Download FPGA

Run Python Scripk
Diebug Window

Main Interrupt Maonitor

Read Write Registers Introduction

This dialog allows the user to arbitrarily configure any register the user wants.
This is useful when the user needs to be certain that the Evaluation Software
is reading and writing the correct values.

Read/Write Registers x|

Device Fead ‘window
TRGEIEEEY ~

—Addrezz Range [hex)
Start End

IEII:IEIEI L

—rite Walue [hex]—————
Walue

-

[~ Multiple

—Ontefite Do——————
" Ine 7 Dec & Nathing ;I

Bead I Write | Cloze |
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