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EVALUATION KIT PART LIST

This kit contains the following:
» XRT86L34EVAL Application Board
+ XRT86L34 GUI Evaluation Software
+  XRT86L34 225-bhall TBGA
* XRT86L34EVAL User Manual
» XRT86L34 Datasheet

FEATURES

» FPGA Design Which Controls the Framer/LIU and Supports Communication Between the
PCI Bridge and the XRT86L34

» PCI Bridge Connector for Easy Connection Through a Standard PC

 CD ROM Containing the GUI Software (Executable File)

» Line Interface Modules Coupled to the Receiver Inputs and Transmitter Outputs

» Power Supply Design Which uses the Supply Voltage From the PCI Bridge

* Accessible I/O Interface for Common Laboratory Equipment

SYSTEM CONFIGURATION-LAB SETUP
The XRT86L34EVAL application board is setup as a common test circuit. Figure 1 shows a
simplified block diagram of the default test configuration.

XRT86L34EVAL Board

PCI Bridge
——

Graphical User Interface

DATA[7:0]
}

RJ45

ADDR[14:0] 11AG

XC2S200E
Spartan IIE S
(280 1/0s)

XCF02S
PROM

Clock
Reference

ADDR[14:0]
OVERVOLTAGE

DATALT0] PROTECTION

XRT86L34

T1/E1 Framer/LIU Combo Physical Interface

Figure 1 Simplified Block Diagram of the XRT86L34EVAL Application Board
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APPLICATION CIRCUITRY

FPGA

The XRT86L34EVAL uses an FPGA designed to control the Framer/LIU and support
communication between the PCI bridge and the XRT86L34. The FPGA chosen contains enough
I/O pins to support all eight channels with one configuration. By default, the FPGA is configured
into an FPGA loopback mode, whereby the output pins from the Framer block are internally
looped back to the input pins. This allows standard network equipment connected to the physical
interface to monitor data integrity through a complete communication path.

PCI Bridge
XC2S200E N—N
Spartan IIE N—————] XRT86L34

(280 1/0s) T1/E1 Framer/LIU Combo

Figure 2 Simplified Block Diagram of the FPGA Interface
Line Interface Module

Internal Impedance

The XRT86L34 has the termination impedance inside the LIU. No termination resistors are
necessary for the transmit outputs or the receive inputs. This allows the user to have one bill of
materials for all three applications. Figure 3 is a simplified block diagram of the interface
connection.

OVERVOLTAGE
PROTECTION

XRT86L34

T1/E1 Framer/LIU Combo Physical Interface

Figure 3 Simplified Block Diagram of the Interface Connection
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GRAPHICAL USER INTERFACE (GUI)

INSTALLATION PROCEDURE
The CD ROM contains the necessary files in order to fully evaluate the
XRT86L34 evaluation board. By clicking on the “xrt8613x evaluation
vXXX.exe” file, the GUI will automatically install all components. If
properly installed,the GUI can be launched from “C:\Program
Files\Exar\XRT86L3X Evaluation Software”. Once the GUI is
launched, the user is given a choice to launch the GUI in either T1 or
E1 mode.

XRTE6L3Y Mode Selection Ed

Selecting will load the T1 FPGA or the E1 FPGA, respectively. The
user is then presented with this menu.

Il XRT86L38 T1,/E1 Evaluation Software M=l B3
File Test Configuration Special Operations  Help
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T1 TEST MENU

The Test menu contains the necessary GUI for testing Bit-Oriented Signaling,
Message-Oriented Signaling, Robbed Bit Signaling and Alarm & PMON
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 connectors. Also, one should deselect the FPGA
loopback in “General Configuration” from the “Configuration” menu.

Il *RT36L38 T1,/E1 Evaluation Software

IS =] E3

File IH Configuration  Special Operakions  Help
- Bit-Criented
- Message Criented
- SLC-96
- Robbed Eit Signalling
Alarm & PMOM Maonitoring
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T1 BIT ORIENTED SIGNALING
In order to Test BOS, select the desired channel, select a framing format that

supports BOS such as ESF and ensure Controller 1 and Data Link Bits are used.
Then click Send.

T1 BOS Test |

Channel ID 'I Initialize | Framing Format IESF 'I
HOLC [Contraler 1 v| Data Link Method | Data Link Bits 7]

— Transmit Bit Oriented bMeszage
— Transmit Optiohe————— Bit ¥ Bit 0

Niraea 2 5 5 0] 0] o] o] of o] ¢
Repeated Flags (IDLE) ™ Sent Meszage IW

ABORT zequence [
MOS Abort Sequence [

— Received Meszage

IB ufd--10 Check |
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T1 MESSAGE ORIENTED SIGNALING

In order to Test MOS, select a framing format that supports MOS, select a Fill
Pattern, select a TSLOT conditioning (note that D/E Timeslot can be used with
practically al framing formats) and select a HDLC Controller (Controller 1 must be
used when using Data Link Bits). Then click Start which begins the process of
checking for received messages. Click Test to send the message.

T1 MOS Test |

— Meszage Onented Signal - Header Bytes—————— .
Channel | |:| vI Framing Faornat |ESF vI
S.-’-‘-.F'I+EF|+E.E‘-.| ac 'I TEI+EA Cantral
I_ I_ — Data Link Alarms b anitor

Initialize | TypelTestSignaIIDTyp-j Length |80 = i) MzaType \J) R+EOT

. i) THsOT i FCS Errar
HOLC Il:l:untn:nller1 'I TSLOT Conditioning ID.-’E Timeslot j () RwsOT ) RxSBORT
— MO35 - Fill Patterr- T ransmit Buffer [This is actual message to be sent]— | ) T=EOT i) RxIDLE

f.‘- gi:: ::T;r:r EEEEWWEWWEE i In Progress Start

C g [l [ O e[ —

& P12 1 [12 [ [ic i i [o1 22 e
e EBREREERRER

_::fmﬂl [3c [3d [3e [ [40 [a1 [42 [43 [a4 [45 4: [47

[ 7est | ||[48[23 [2a [a0 [ac [adfae [4 [ [
[ FCS Check T B [

Received Mezzage
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T1 SLC96 Test

In Order SLC96, ensure the framing format is SLC96, modify the SLC96

message to your liking. Other settings can be left at default. Then click Send.
Click Check to check for received messages.

T1 SLC9G Test |

Ehannell[l 'I Initialize | Framing IESF 'I

—SLCH9E Mezzage [Binary entry only]

C - Concentrator (11-bits C11:C1) I HDLE [Controller 17

M - Maintenance [3bits M3:M1] [000 Igata tf”t :'_Eth”d -
ata Link Bits 7
A - Alarm [2-bite A2:41] ||:||:|

5 - Pratect L Switch [4-bite 54:51] {0000

Send |

Sent Meszage [B-bytez] [0:5]

— Received Mezsage
Fx Mezzage [B-bytez] [0:5]

Check. |
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T1 ROBBED BIT SIGNALING MENU

In order to Test RBS, select the desired channel, and then Subchannel (Time
Slot) to be configured. Once the desired time slot is selected, the transmit
signaling bits can be programmed. This menu is used in conjunction with the “T1
Specific” page from the “General Configuration Menu”.

T1 RBS Test ]|

— — Test
l::hannel|ﬂ v]  Initialize | "Timeslot” - ABCD

— General Configuration
Subchannel IEI vI

Tranzmit Sighaling Bitz
’7 oooo = [.-’-'-.BED]—‘
—Additional Optionz
[T Signaling subst

[ Signaling OH if output
[ Per-channel debounce

Signal Subst Conditioning

I.ﬁ.ll gignaling bitg with one j
Signal Extraction

IN::- gignaling extracted. j
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ALARM & PMON MONITORING

PMON Counts

Chantel IEI "I

— Framer &larms — Framer Intermaipts —
i) RxLOFs || ) COMFA (E1)
i) BrdlSs | ) Natnl Upd [E1)
i) B+7ELs || i) Signal Update
i) BelOS || ) COFA
i) BsBPY || In Frame Ching
i) BsLOF || i) FMD Chig
i) R=als iud Synch Bit Ermar

i) BeEL | i) FramingEn |

— Data Link Alarms Monitar
IIJ bzgTppe IJ F=ECT

W TS0T () FCS Ennor
W ReSO0T () RwABORT
) TREOT ) R+IDLE

| ™ Dizable DL Maoritor

— Counters
Line Code Yiolations

Frame Alignment Ermors
Severely Err'd Frames
Synch Bit Errors

Far End Block Errars
T1 Receive Slips

Loss of Frames
Change of Fr Alignnts
LAPD FCS Ermrors

T1 PRES Bit Errars

AARRIAA

T1 Tranzmit Slipz

I 0 In Progress

Start

Reset Counters I

]|
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E1 TEST MENU

The Test menu contains the necessary GUI for testing Message-Oriented
Signaling, CAS Signaling and Alarm & PMON 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
connectors. Also, one should deselect the FPGA loopback in “General
Configuration” from the “Configuration” menu.

Il *RT36L38 T1,/E1 Evaluation Software

File IH Configuration  Special Operakions  Help
El - Message Criented
El - Signaling Test
Alarm & PMOMN Manitoring
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E1 MESSAGE O

RIENTED SIGNALING

In order to Test MOS, select a framing format that supports MOS, select a Fill
Pattern, select a TSLOT conditioning (note that D/E Timeslot can be used with

practically al framing formats) and select a HDLC Controller (Controller 1 must be

used when using Data Link Bits). Then click Start which begins the process of
checking for received messages. Click Test to send the message.

E1 MOS Test Ed |

Ehannell n - I
[ritialize |

HDLC
Contraller 1

Length IEEI "'I

05 - Header

SAPI+CH+EA
I aT - I
Type

TestSiglDh -

— k05 - Fill Patter
¥ Eyte Incr
£ BEyte Decr
" Randam

" Default

£ Fill with

IE Updatﬂ

— 54 bitz and Data Link Select

Fsa8 [T sar [ 58 C
[T 5ak [ 5ad

o~ Mational Bitz: Data Link f"
Timeslat 16: PCk Data

M ational Bitz: D'ata Link
= Tslot 16: CAS Signaling
BitzA, B, C.D

Mational BE: Farce ta 1.
Timeslat 16: PCH Data

Mational Bt Farce ta 1.
Tzlof16: CAS Signaling
Bitz &, B.C, D

Mational Bt Force ko 1

" Tslot 16: HOLE Data

Link. CC5 enabled

n

— Transmit Buffer [Thiz iz actual messzage to be sent]—

o [ (52 o oo [ o [0 o[
e o for i [z 73 [ 7
272 i [ i [are [ [ [ 2 [
6 = [ [ e [ e [ o [ e [

i [ [ [

35|§|3_3

e [ e 3 [

G

dc |4d

s i

Reszet Buffer |

el

rr

B

Salﬁ
16 [47

r
B

45

—CAS CRC Sunch——
|cas sigat =] iNu:ut Enabled |
TSLOT Conditiomng
“DEE Timeslot —‘

Data Link Alarmz Manitor

i) MzaType il R=EOT
i) TesOT i FCS Errar
) Rus0T () R:BORT
i) THEDT \J) R+IDLE
i In Progress Start |
Feceived Meszage
™ FCS Check
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E1 SIGNALING TEST
In order to Test Signaling, select the desired channel, and then Subchannel

(Time Slot) to be configured. Once the desired time slot is selected, the transmit
signaling bits can be programmed. This menu is used in conjunction with the “E1
Specific” page from the “General Configuration Menu”.

]|

E1 Signaling Test

— Receive Signaling Bits——
Charnel [0 7] | “Timeslot" : ABCD

| ritialize
— General Configuration——————————

Subchannel IEI vI
Tranzmit Signaling Bitz
’7 oooo [.-’-'-.BED]—‘
— Additional O ptions
[ Signaling subst
[ Signaling OH iff output
[™ Per-channel debounce
Signal Subst Conditioning

I.ﬁ.ll zighnaling bitz with one j

Signal Estraction

IND zignaling exfracted. j Check |
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ALARM & PMON MONITORING

PMON Counts

Chantel IEI "I

— Framer Alarmz — Framer Intermiptz —

i) FsLOFs || i) COMFA [ET)

i) RxdlSs || Natnl Upd [ET)

i B¥vELs ||l Signal Update

i@ RFxLOS || COFA

i BBRPY || In Frame Ching

i RsLOF || FMD Chng

i Rt iud Synch Bit Error
i) BeEL | i) FramingEn |

— Data Link Alarms kMonitor
IJ bzgTppe I.J F=ECT

W T50T i FCS Error
W RxSOT ) Rx&BORT
) THEOT ) RxIDLE

| ™ Dizable DL Maoritor

— Counters
Line Code Yiolations

Frame Alignment Ermors
Severely Err'd Frames
Synch Bit Errors

Far End Block Errars
T1 Receive Slips

Loss of Frames
Change of Fr Alignnts
LAPD FCS Ermrors

T1 PRES Bit Errars

AARRIAA

T1 Tranzmit Slipz

Start I i In Progress

Reset Counters I

]|

CONFIGURATION MENU

The Configuration menu allows the user to provision the device into common

modes for the Framer and LIU sections of the combo chip.

Page 14 of 14
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B XRT86L38 T1/E1 Evaluation Software M= B
File Test | Configuration Special Operations  Help

LI Configuration

.
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Framer General Configuration |

T1/E1 Select

annel |0 - [ oopback Enable f* E1i efres
Ch I ¥ FPGA Loophack Enabl E1i T1 Refresh

Cartral | Interruptsl Signallingl E1 Specificl

— Clock Select —&larm Gerneration

[T AUXP generation [E1 only)

[~ 8khz sync enable [ LOF alarm enable

¥ clock loss detection enable — Telow Alarm
— O5CCIk Frequency——— Ibm made -
|12-352 Mhz j —A&IS generation————————
— Clock Source I Dizahled -
IHecnvered Fx channel cllj —&I5 detection
— Line Interface Control IDisaI:uIEI:I r
I~ Farce Transmit LOS
—PRES Test

" FEES GRS Type

Local loopback enabled j

" Loopback Select———

[ Transmit BEZ5 Disable
[~ Feceive BEZ5 Disable

™| Diata lnversion
[~ RxFRES receive enable
[T T=PRES generation enable

[~ Fx D51 framer bypass

[T T=D51 framer bypass

Refiesh | Modiyétppl |
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Chatinel Im hd I

Basic Configuration I Pulze Sample, Interrupts, Advanced Global Cig I

— LI Alarms ——
— Global Canfiguration — Channel Specific Settings : 0 D0
e Gauge Selector— T1/E1 Mode, T« LED, Cable, Coding——— 0 FIFOLS
|22 Gauge j |T1 Gain Mode/29dE, 2B66-399ft/1.8dE . 100chm /TP j Q LCY
i — Rx Temination — T Test Patterm 0 NLLD

¥ LIU Master Clk. Dizable || & Euterngl € Intemal o Pattem = @ AlS
Master T Clock fief =71l - T« Terminatian — Laophack Select G ALOS
[1.544MH2 ||| & Estemal ¢ Intemal INo Loopback 1| | @ uRPD
I:d;;;;? Block HEFT —rTra-lr?;firé‘ner F‘__ati_l':fz —Metwork Loop Code Detection IEablE =
— 2 = — IDisaI:uIe Loop-Code Detecl =

—Clock Select Input _;'&I-'IBJ:{E [BH_Z]’ AP0 Sj—‘ —Jitter Attenuator QD InP
- || | ERDEE (8 Diabe 7] | | @ o

r Encoding/Decoding—— — . kart

[~ Auto TAOS & HDB/BEZS O Al R = External Resistor

I~ Global Int Enable ™ Receiver On ‘| 525 ohms M

[~ Fx Dutput Mute B T — Temnination Impedarnce S\ Rleset |
[~ Extended LOS ™ Invert QRSS Pattern | ]170 ohms -

Refregh I todifw/épply | &l Channels Modifu]  [neert Bit Erar | Ineert BRY
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Il ZRT86L38 T1,/E1 Evaluation Software

File Test Configuration | Special Operations Help

Framer Reset
Download FPGA
Run Python Scripk
Debug \Window

Page 18 of 18
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Read,Write Registers |
Device Fead '\Vindow
[03xRTEELIE 7| | B
—&ddrezs Range [hex)

Start End
IEIEIEIEI
—Yrite Walue [hex]————
W alue
I~ Multiple
—On'wihte Da
" lnc © Dec @ Mathing LI
Bead I Wlrike | Cloze |
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Figure 4 XRT86L34EVAL PCI Bridge (Schematic Page 1)
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Figure 8 XRT86L34EVAL Power Supply Design (Schematic Page 5)
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Layout Recommendations

RTIP/RRING Traces (Long Haul Applications)

The most critical traces are those routed for the receiver inputs in Long Haul applications, where
the input may be attenuated up to —42dB of cable loss. The differential pair of each channel
should be isolated from other signals on the PCB to prevent unwanted crosstalk or interference.
TTIP and TRING transmit an output at full power (0 dB) and should be routed with at least 10 mil
spacing away from the receive signals.

Center Tap Capacitor on the Transformer

For best performance, it is recommended that the center tap of the receive transformer be
bypassed to ground with a 0.1uF capacitor if a center tap is available. The capacitor will help
filter out noise that otherwise could be AC coupled from the line interface through the transformer.

TVDD

Transmit Analog Power Supply (3.3V £5%)

TVDD can be shared with DVDD. However, it is recommended that TVDD be isolated from the
analog power supply RVDD. For best results, use an internal power plane with copper pour
separation. If an internal power plane is not available, a ferrite bead can be used. Each power
supply pin should be bypassed to ground through an external 0.1¢F capacitor.

RVDD
Receive Analog Power Supply (3.3V £5%)
For long haul applications, RVDD should not be shared with other power supplies. Itis
recommended that RVDD be isolated from the digital power supply DVDD and the analog power
supply TVDD. For best results, use an internal power plane with copper pour separation. If an
internal power plane is not available, a ferrite bead can be used. Each power supply pin should
be bypassed to ground through an external 0.1+F capacitor.
Note: In long haul applications where the receive inputs can be severely attenuated, it is
critical to have a clean power supply design and clean PCB layout with respect to RVDD.
It is highly recommended that RVDD be isolated from DVDD and TVDD.
DVDD
Digital Power Supply (3.3V £5%)
DVDD should be isolated from the analog power supplies. For best results, use an internal power
plane with copper pour separation. If an internal power plane is not available, a ferrite bead can
be used. Every two DVDD power supply pins should be bypassed to ground through at least one
0.1F capacitor.

AVDD
Analog Power Supply (3.3V +5%)

AVDD should be isolated from the digital power supplies. For best results, use an internal power
plane with copper pour separation. If an internal power plane is not available, a ferrite bead can
be used. Each power supply pin should be bypassed to ground through at least one 0.1¢F
capacitor.

GND
It's recommended that all ground pins of this device be tied together at one common ground
point.

Page 25 of 25



