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EVALUATION KIT PART LIST

This kit contains the following:
» XRT86L38EVAL Application Board
« XRT86L38 GUI Evaluation Software
« XRT86L38 420-ball TBGA
» XRT86L38EVAL User Manual
» XRT86L38 Datasheet

FEATURES

» FPGA Design Which Controls the Framer/LIU and Supports Communication Between the
PCI Bridge and the XRT86L38

» 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/0O Interface for Common Laboratory Equipment

SYSTEM CONFIGURATION-LAB SETUP
The XRT86L38EVAL application board is setup as a common test circuit. Figure 1 shows a
simplified block diagram of the default test configuration.

XRT86L38EVAL Board

PCI Bridge
——

Graphical User Interface

DATA[7:0]
!

RJ45

ADDR[14:0] JTAG

XC2S200E
Spartan IIE —>|
(280 1/0s)

XCF02S
PROM

Clock
Reference

ADDR[14:0]
OVERVOLTAGE

DATA[7:0] PROTECTION

XRT86L38

T1/E1 Framer/LIU Combo Physical Interface

Figure 1 Simplified Block Diagram of the XRT86L38EVAL Application Board
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APPLICATION CIRCUITRY

FPGA

The XRT86L38EVAL uses an FPGA designed to control the Framer/LIU and support
communication between the PCI bridge and the XRT86L38. 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
Spartan IIE N—————] XRT86L38

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

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

Internal Impedance

The XRT86L38 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 line impedances. Figure 3 is a simplified block diagram of the interface
connection.

OVERVOLTAGE
PROTECTION

XRT86L38

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 XRT86L38
evaluation board. By clicking on the “xrt86I3x 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.

XRTS6L3X Mode Selection

}E1|

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

Il XRT86L36 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 XRT86L38 T1/E1 Evaluation Software M= B

File IH Configuration  Special Operakions  Help
T1 - Bit-Oriented
T1 - Message Criented
T1 - 5LC-96
T1 - Robbed Bit Signalling
Alarm & PMOMN Monitoring
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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 Ed |

Ehannellﬂ "I | ritialize | Framing Format IESF vI
HOLE [Contioller 1] Data Link Method|Data Link Bits ]

— Tranzmit Bit Oriented Meszzage
— Tranzmit Optione————— Bit ¥ Bit 0

o Fessiers [ 2 =] | o[ 0] 0] of o] o] o] 1|
Fiepeated Flags (DLE) [ | [Burt-00

AEORT zequence [
bOS Abort Sequence [

— Received Mezzage

IE 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 Ed |

— Meszage Onented Signal - Header Bytes——————
Chanrel[0 ~] SAPI+CR+EA[3C | TEIHEA [ Conwal[

Initialize | TypelTestSignaIIDTyp-j Length | 80

HOLC Il:l:nntn:nller1 vI TSLOT Conditioning ID.-’E Tirneslot

[

—MOS - Fill Pattern- Transmit Buffer [Thiz iz actual meszage to be sent]—

¢ Senor | [50o [a3 [2 [o oo o7 e [ [ [
C e | [0 To3 o [o [ 2 1 e 1T [
o 3 N Y D 2 M
FF upaad [24[2 [28 [27 [28 23 s [2o oo [ [o=

Fezet Buffer | |_|_|_2|3_ 3403538 Iﬁ|3_ 23

EaIE

et 5o [ i o [ [

16 [47

[ 7est | ||[48[23 [2a [a0 [ac [adfae [4 [

-

I FCS Check T T

-

Framing Format IESF vI

— D ata Link Alarms kManitor
i) MzaType i) RxEOT

i) THsOT i FCS Errar
() R+S0T () R8BORT
i@ THEQT () R+IDLE

i In Progress Start |

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 SLC96 Test |

Ehannell[l vI Initialize | Framing IESF TI

—5LCA96 Meszage [Binam ety anly]

C - Concentrator (11-bits C11:C1) I HDLC I_':D”"E'"E’ 1 7]
M - Maintenance [3-bits M3:M1] [000 Data Link Method
; IData Link Bitz j
& - Blarm [2-bits A2:41) |H
S - Protect Ln Switch [4-bitz 54:517) 0000

Sent Meszage [B-bytes] [0:5]
Send |

—Received Mezsage
R Meszage [B-butez] [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
I:hannel|ﬂ ] Inifislize | “Timeslot" : ABCD

— Eeneral Canfiguration
Subchannel IEI TI

Tranzmit Signaling Bits
’7|EIEIEIEI "I [.-’-‘«EED]—‘
— &dditional Optionz
[ Signaling subst
[ Signaling OH iff output
[~ Per-channel debounce

Signal Subst Conditioning

I.ﬁ.ll zighnaling bitz with one j
Signal Estraction

IND zighaling 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 &larms Monitor
Q bzgTppe IJ F=ECT
i T#50T ) FCS Ennor
i) BsSOT ) RxBORT
) 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

T1 Tranzmit Slipz

Start

I 0 In Progress

AARRIAA

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.

IS =] 3

Il XRT36L38 T1,/E1 Evaluation Software
File m Configuration  Special Operakions  Help
El - Message Criented
El - Signaling Test
Alarm & PMOMN Manitoring
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E1 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.

E1 MOS Test Ed |

Ehannell n - I
[ritialize |

HDLC
Contraller 1

[T 5a8 [ 5a7 [ 5a6
[T 5ak [ 5ad

= Mational Bits: Data Link
Timeslat 16: PCk Data

Length IED j
MOS - Header-
SAPI+CH+EA

|3E "I
Type

TestSiglDh -

¥ Eyte Incr
" BEyte Decr
" Fandam
" Default
£ Fill with

IE Updatﬂ

— k05 - Fill Fattern

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

— 54 bitz and Data Link Select

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

I

I

—CAS CRC Sunch——
|cas sigat =] iNu:ut Enabled |

TSLOT Conditiomng
“DEE Timeslot —‘

Data Link Alarmz Manitor

— 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 [
5[5 [ [ e [ e [ o [ e [

e o [ [ [

35|§|3_3 3a|¥

e[ o [ i

42 |E|4_ 45 4E|ﬁ

4c [4d

il [

Reszet Buffer |

o

rr

[rrrir

(W) MsaType
() T#S0T
() ResOT
() T+EOT

) R+EDT
i FCS Errar
\J) F8EORT
\J) F+IDLE

Feceived Meszage

i In Progress Start |

[ 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 |

e —Receive Signaling Bits
Charinel IEI vI Initialize | WT et - ABCD

— General Configuration

Subchannel II:I TI
Tranzmit Sighaling Bitz
’V IEIEIEIEI "I [.i‘-.EED]—‘
—Additional Ophions
[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 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 |

[rata Link Alarms b onitor
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 1‘} 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.
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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

Channel I n - I

— Clock Select

[ 8khz sync enable
W clock loss detection enable

— OSCClk Frequency———

[12.352 Mhz =l

— Clack Source

I Recavered Ry channel cllj

— Line Interface Caontral
[ Force Transmit LOS

T1/E1 Select
¥ FPGALoophack Ensble | & E5 ¢ T1—| Refiesh |

Control | Interruptsl Signallingl E1 Specificl

— &larm Eeneration
[ AUXP generation [E1 only)
[ LOF alamn enable

—t'ellow Alarm

| 601 mode ~

—AIS generation———

| Disabled v

— &5 detection

| Disabled ~

Local loopback enabled j

" Loopback Select————

[ Transmit BEZS Dizable
[T Receive BEZS Dizable

—PRBS Test

" | FRESIORTS Tupe

™| Data lnversion

[~ R PRES receive enable
[~ T=PRES generation enable

[~ Rx D51 framer bypass

[T T«D51 framer bypass

]|

Refresh | Madifp/Apply |
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v Configuration @&

Charirel Im 7 I

B asic Configuration I Pulze Sample, Interrupts, Advanced Global Cig I

— LIU Alarms ——
— Global Canfiguratian — Channel Specific Sethings : G Dk
~wire Gauge Selector— T1/E1 Mode, T« LEBO, Cable, Cading 0 FIFOLS
|22 Gauge j IT'I Gain Mode/23dB, 266-335ft/1.8d8, 1000km/ TP j 0 L
) — Fx Temination — T Test Pattemn 0 NLLCD
IV LIU Master Clk Disable | | & Euwtemal € Intamal IND y— - G AlS
pUiEsEr UL Elsek Fsh—) ) - T« Temination — Loopback Select 0 AL
|1-544MH2 j & Euternal © Intemnal INDLDDphack - 0 LRFD
Ir;;;;? Clock HEfT _f'“TrT;figner ?‘ati_l':fz —Metwark Loop Code Detection Il:able =
1 z " — IDisaI:uIe Loop-Code Detecl =
 Clack Select [nput P By [H.z], FIFD Size 1~ Jiter Atteuator -
|2.EI¢18I‘-*IH2 j |3 Hz. 32 Bits J IJ"':'" Disabled = () InSF'n:ugressl
 Encoding/Decoding—— — : kart
™ Auto TADS & HDB/EEZS  AMI Fix External Resistor
I™ Global Int Enable ™ Receiver On ‘| [525 ohms -
I~ Rx Output Mute B T — T ermination Impedance 5w Feset |
[~ Extended LOS I™ Invert ORSS Pattern | |110 ohms -
Refrezh I Modifpfdpply | All Channels bModity]  Inzert Bit Error | Insert BPY
Page 17 of 17




J
|
)

XRT86L38EVAL User Manual

Il *RT36L38 T1,/E1 Evaluation Software

Filz Test Configuration | Special Cperations  Help

Framer Reset
Download FPGA
Fun Pykhon Scripk
Debug indow
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Read/Write Registers

Device Read Window
[EEGIEEE A | o
—A&ddrezz Bange [hex]

Start End

IEIEIEIEI
—Wirte Walue [hes]———

Walue

™ Multiple
— Onwiite Do
" Inc © Dec @ Mathing ﬂ

Bead I Wfrike

Page 19 of 19



XRT86L38EVAL User Manual

co
0.1uF

veesvs

c10 c11 c12

I
T T5]%

i
1o a—x
X—B2 A2 X
B3 A3 [—X
o A
oo pr] m—
o b
= o] m—
X— B8 A8 [—X
B9 9 —X
— =
B11 11—
clk B15 A1s =
bie i) —
B b e
*— 818 A18 HE
AD31 X8 A19 AD30
4031 B A
B21 A21 ————0VCCIV3 1028
) 8 i
s021 % A iz
B b e
—] z
s oo B i
e bie i
% o] e—n o
B i
4o
2 B30 30 ADiE
—] 0
oo 51 i Aig
b i
% b S——rra R
. o i
B i
vecwio—— o o
H i y
B38 A38 STOP
& pi}) —rr
5 by s
—] 0
SERR veeavs 841 Aa1 —X
bt A
o veeavs o—— 843 A43 D15
i Bad Adg
5 o] S—r
a1z sis hag o
a1z b i
Y it
B49 A49 -
) P =
4 | E— o
pe—
oo B
AD3 855
85§ AD2
\ 551 a0z
a1 - o1 g
2
—
o
J o |
o1
poi sriee

Figure 4 XRT86L38EVAL PCI Bridge (Schematic Page 1)
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Figure 5 XRT86L38EVAL FPGA Control (Schematic Page 2)
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SPARTAN IIE

TXOHT
TXOHCLKT

TXMSYNCT

RXOHT
RXOHCLKT

RXCASYNCT

TXOHE
TXOHCLKG
TXCHCLKS

TXSERCLKS

TXSERS

Y10 TXOHS AF10
Wio_ TXOMCIRE —ACi0
ARTO TXCRCLRG ADI0
] AES
Vo 289
RE]

TXOHT TTIPT
TXOHCLKT TRINGT
TXCHCLKT

TXSERCLKT RTIPT
TXSERT RRINGT
TXCHNT_4

TXCHNT 3 TTIPG
TXCHNT_2 TRINGS
TXCHNT_1

TXCHNTO RTIPG
TXSYNCT RRINGG

TXMSYNCT

RXLOST
RXLOS6

RXOHT
RXOHCLKT
RXCHCLKT

RXCASYNCT

%:gm XRT86L38

TXCHCLKS
TXSERCLKS
TXSERE

TXCHNG_4
TXCHNG 3
TXCHNG_2
TXCHNG_L
TXCHNE_0

TXSYNCE
TXMSYNCE TXMSYNCE
RXOHE RXOHE
RXOHCLKE RXOHCLKG
RXCHCLKE RXCHCLKG
RXSERCLKS RXSERCLKS
RXSERE RXSERE
RXCHNG_4 RXCHN6_4
RXCHNG 3 RXCHNG_3
RXCHNG 2 RXCHNG_2
RXCHNG L RXCHNG_1
RXCHN6 0 RXCHN6_D
RXSYNCE RXSYNCE
RXCASYNCG RXCASYNCE

XC2S200E NETWORK DATA[7:6]

Figure 6 XRT86L38EVAL FPGA Channel Control (Schematic Page 3)

QUAD TRANSFORMER FOR CHANNELS [7:4]
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SPARTAN IIE

TXOH5
TXOHCLKS
TXCHCLKS

TXSERCLKS

TXSERS5
TXCHN5_4
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Figure 7 XRT86L38EVAL FPGA Channel Control (Schematic Page 4)
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Figure 8 XRT86L38EVAL FPGA Channel Control (Schematic Page 5)
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Figure 9 XRT86L38EVAL FPGA Channel Control (Schematic Page 6)
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Figure 10 XRT86L38EVAL Power Supply Design (Schematic Page 7)
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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 0.1uF capacitor.

RVDD
Receive Analog Power Supply (3.3V £5%)
For long haul applications, RVDD should not be shared with other power supplies. It is
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 0.1uF 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

0.1uF 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 0.1uF
capacitor.

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