22 EXAR

XRT59L91
Single-Chip E1
Line Interface Unit

LA

FEATURES

e Complete E1 (CEPT) line interface unit
(Transmitter and Receiver)

« Generates transmit output pulses that are
compliant with the ITU-T G.703 Pulse Template
for 2.048Mbps (E1) rates

¢ On-Chip Pulse Shaping for both 75Q and 120Q
Line Drivers

o Receiver can either be transformer or capaci-
tively-coupled to the line

« Detects and Clears LOS (Loss of Signal) per
ITU-TG.775

o Compliant with the ITU-T G.823 Jitter Tolerance
Requirements

e Compliant with the ITU-T G.703 EOS Over-
voltage protection requirements

GENERALDESCRIPTION
The XRT59L91 is an optimized single;?fp a(&)
line interface unit (LIU) fabricated & g @N p r,
3.3V CMOS technology. The LI co, sts&oth
a Transmitter and a Receiver fup\ddon XJ he Rahsmit-
ter accepts a TTL or CMO veégfgn§rom the

u QQMS dgtd to the line

Terminal Equipment; and o
V|ab|polarpulsesthatare pllﬁtot@e TU-TG.703
r accepts an

pulse template for Q
attenuatedbipolarlln%g ﬁb{o eremotetermlnal
equipment) and outputs t g§a to the (near-end)
terminal equipment via CMOS %evel signals.

o

October 1999-1

e Supports both Local- and Remote-Loop back
Operations

¢ Logic Inputs accept either 3.3V or 5.0V levels
o Operates over the Industrial Temperature Range
¢ Ultra Low Power Dissipation

e +3.3V SuppéOp ration

APPLICATI@S &
o PDH%&tlp@ers

exers
|ta@ross Connect Systems

\\DI#(DIQIIEH European Cordless Telephone)
e Stations

. SU Equipment.

»
‘QQ' Equipment

The receiver input can be transformer or capacitively-
coupled to the line. The receiver inputis transformer-
coupled to the line, using the 2:1 step-down trans-
former. The transmitter is coupled to the line using a
1:2 step-up transformer. This same configuration is
applicable for both balanced (120Q) and unbalanced
(75Q) interfaces.

ORDERING INFORMATION

Part No. Package Operating
Temperature Range
XRT59L91ID 16 LD JEDEC SOIC (300 mil) -40°C to +85°C

PrRrev. 100 /L /S S L

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 « (510) 668-7000 « FAX (510) 668-7017
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PIN CONFIGURATION

XRT59L91

x<ck 11|01 16 |—71 7 Tvss

TxPOS [T | [ T 1 TRing
TXNEG [T ] T 1 TvVDD

LLoop [T ] T TTIP

RLoop [T ] [T ] RVDD
RXPOS [T ] T 10§ 6

\S

RXNEG [T ] ﬁm%\

RxLOS [T 1|8 9 4&1 Pc}'

>
& >
O @
£ N
&
PINDESCRIPTION 9\ Q 6
A2
RO Qi
Pin# Symbol Type Descri n.& N
1 TxClk | Tr(@n&@bﬁa{@ﬁput:
INhe user o tes the LIU in the “clocked” mode, then the “Transmit
%et@” &r e LIU will use the falling edge of this signal to sample the
\ d@ t XxPOS and TxNEG input pins.
(€) teN(Y" the user operates the LIU in the “clockless” mode, then the
60 egw'na/ Equipment should not apply a clock signal to this input pin.
O\ @
2 TxPOS Transmit — Positive Data Input:

he exact signal that should be applied to this input pin depends upon
whether the user intends to operate the “Transmit Section” (of the device)
in the “Clocked” or “Clockless” Mode.

Clocked Mode -

The Terminal Equipment should apply bit-wide NRZ pulses on this input
pin, whenever the Terminal Equipment needs to transmit a “positive-
polarity” pulse onto the line via TTIP and TRing output pins. The
XRT59L91 device will sample this input pin upon the falling edge of the
TCLK signal.

Clockless Mode -

The Terminal Equipment should apply RZ pulses to this input pin,
anytime the Terminal Equipment needs to transmit a “positive-polarity”
pulse onto the line via TTIP and TRing output pins.

P rev 100/ /S S L
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Pin#

Symbol

Type

Description

3

TXNEG

LLoop

RLoop

QQ'

— -

Transmit — Negative Data Input:
The exact signal that should be applied to this input pin depends

upon whether the user intends to operate the “Transmit Section” (of
the device) in the “Clocked” or “Clockless” Mode.

Clocked Mode -

The Terminal Equipment should apply bit-wid&NRZ pulses on this
input pin, whenever the Terminal Eq %eds to transmit a
“negative-polarity” pulse onto the lin&¥ia and TRing output

pins. The XRT59L91 device wHL@an Is input pin upon the
falling edge of the TCIk signal. 6 'b'

Clockless Mode - o 0

The Terminal Equipment, uldfﬁ)ly RZ pulses to this input pin,
anytime the Terminal @pm needs to transmit a “negative-
polarity” pulse onto tt@ eéi TTIP and TRing output pins.

Local Loopback S
This input p|n |t

operate in th

OperatlonB

When OX L é V|ce is operating in the Local Loopback
R

o conflgure the XRT59L91 device to
k Mode; in order to support Diagnostic

Mod TRing output signals will be (internally)
Ring input signals.

\ﬂ ut pin “high” configures the XRT59L91 device to
n‘@e ‘Local Loopback” Mode. Setting this input pin “low”
gulgu the XRT59L91 device to operate in the “Normal” Mode.

N

\%Iot . YPulling both the “LLoop” and “RLoop” input pins to VDD,
Sii aneously, will cause the XRT59L91 device to operate in the “In-
&cuit Test” Mode. In this mode, all output pins will be tri-stated.

Remote Loopback Input Select:

This input pin permits the user to configure the XRT59L91 device to
operate in the “Remote Loopback” Mode; in order to support Diagnos-
tic Operations.

When the XRT59L91 device is operating in the Remote Loopback
Mode, then the RxPOS and RXNEG output pins will be (internally)
routed to the TXPOS and TXNEG input pins.

Setting this input pin “high” configures the XRT59L91 device to
operate in the “Remote Loopback” Mode. Setting this input pin “low”
configures the XRT59L91 device to operate in the “Normal” Mode.

Note: Pulling both the “LLoop” and “RLoop” input pins to VDD,
simultaneously, will cause the XRT59L91 device to operate in the “In-
Circuit Test” Mode. In this mode, all output pins will be tri-stated.

P rev100 /L S/ /S L
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PINDESCRIPTION

Pin# Symbol Type Description
6 RxPOS (@) Receive Positive Pulse Output:

This output pin will pulse “high” whenever the XRT59L91 device has
received a “Positive Polarity” pulse, in the incoming line signal, at
RTIP/RRing inputs.

7 RxNEG (@) Receive Negative Pulse Output:
This output pin will pulse “high” w%ne the XRT59L91 device has
received a “Negative Polarity” incoming line signal, at
RTIP/RRing inputs.
.? N
8 RxLOS (0] Receive Loss of Signal O W tor:

e XRT59L91 device has detected a
incoming line signal.

This output pin toggles %
“Loss of Signal” cond'

9 RTIP | Receive TIP Inpu ‘b
This input pin, RRlng is used to receive the bipolar line
signal from t RTermlnaI
10 RRing | Recelve nf
This |n in RTIP is used to receive the bipolar line
&gna@omé@ e E1 Terminal’.
11 RVSS - R( iV in
12 RVDD - D g er er Supply Pin: 3.3V +5%
\ , ,
13 TTIP oX, nsigij TIP Output:
00 he RT59L91 device will use this pin, along with TRing, to transmit
b a&solar line signal, via a 1:2 step-up transformer.
)
14 TVDD Q* éQe * ransmitter Power Supply Pin : 3.3V + 5%
15 TRin 9 \‘b o} Transmit Ring Output:
@ ‘b b The XRT59L91 device will use this pin, along with TTIP, to transmit a
b Q bipolar line signal, via a 1:2 step-up transformer.
16 TVSS - Transmitter Ground Pin

P rev 100/ /S S L
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AC ELECTRICAL CHARACTERISTICS 25°C
Unless otherwise specified:  T,=V,;=3.3V+5%, unless otherwise specified.

Parameter Symbol Min Typ Max Unit
TClk Clock Period T1 - 488 - ns
TClk Duty Cycle T2 47 50 53 %
Transmit Data Setup Time TSU 50 - - ns
Transmit Data Hold Time THO 30 - - ns
Transmit Data Prop. Delay Time T3
- RZ data Mode - 50 - n
- NRZ data Mode (clock mode) - 50 - '\" Q§
TClk Rise Time(10%/90%) TR - - 4("\'Q 0 s
TCIk Fall Time(90%/10%) TF - - ‘s& (’,\' ns
Receive Data Rise Time Rtr - - 6 4 ‘b ns
Receive Data Fall Time Rtf - - Q <$ ns
Receive Data Prop. Delay Rpd - i‘eg 'b ns
Receive Data Pulse Width Rxpw 210 44 450 ns
DCELECTRICALCHARACTERISTICS 25°C K Q e
3 NI
Unless otherwise specified:  T,=-, V;;=3.3V£5%, un!@o i@%ecified.
Parameter Symbol  [\\#in o‘% Max Unit
& -~
Power Supply Voltage Voo ob 3 z&.:’) 3.46 \%
Input High Voltage \% * \QOQ# - 5.0 \%
Input Low Voltage Q,L Q Q - 0.8 \Y
Output High Voltage @ I, = -4mA \Q/C’@Q .4 - - \Y,
Output Low Voltage @ I, = 4mA ‘:}' )g - - 0.4 \Y,
Input Leakage Current ¢° L R
(except Input pins with pull-up riﬂ) or QQ' I o - - + 10 LA
Input Capacitance Q é‘ %I - 5.0 - pF
Output Load Capacitanceu\e! (1.8 A‘b L - - 25 pF
\ N g "

Power Consumption including

li ower dissipation, tranmission and receive paths all active
Unless otherwise specified:

T,=@d1085°C, V ,=3.3V+5%, unless otherwise specified.

Parameter Symbol Min Typ Max Unit Conditions

Power Consumption PC - 130 145 mw 75Q load, operating at
50% Mark Density

Power Consumption PC - 115 130 mw 120Q load, operating at
50% Mark Density

Power Consumption PC - 170 185 mw 75Q load, operating at
100% Mark Density

Power Consumption PC - 140 155 mw 120Q load, operating at
100% Mark Density

Power Consumption PC - 25 30 mw Transmitter in Powered-
down mode

P rev100 /L S/ /S L
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RECEIVERELECTRICAL CHARACTERISTICS
T,=-4010 85°C, V ,,=3.3V+5%, unless otherwise specified.

Parameter Min Typ Max Unit Test Conditions

Receiver Loss of Signal:

Threshold to Assert 12 20 - dB Cable attenuation @ 1024KHz
Threshold to Clear 11 15 dB

Time Delay 10 - 255 bit per ITU-G.775

Hysteresis - 5 - dB

Receiver Sensitivity 11 13 - dB Below nominal pulse amplitude of 3.0V

for 120Q and 2.37V for 75Q applications.
ng 188 interference signal added.

Interference Margin -18 -14 - dB @th&% cable loss

Input Impedance - 5 - KQ , ¢

\
Jitter Tolerance: Qb ‘\‘b
20Hz 10 O
700Hz 5 - - .Q&p%s
10KHz —100KHz 0.3 Q o &
Return Loss: &Q‘ ‘@
51KHz —102KHz 14 - \
102KHz—2048KHz 20 - 6\ per ITU-G.703
2048KHz—3072KHz 16 - (} * D B
Q
*o o
TRANSMITTER ELECTRICAL CHAR WIC
T,=-40t085°C, V ,,=3.3V+5%, unl th cified.
Parameter a in Q '@ Unit TestConditions
AMI Output Pulse Amplitude: 6 o\'
75Q Application \o 0@13 Q' 2.37 2.60 \% Use transformer with 1:2 ratio
120Q Application Q Gp 2.78% 3.00 3.30 and 9.1Q resistor in series
& \tb g with each end of primary.
Output Pulse Width&\ > B 4 | 244 | 204 | ns
Output Pulse Width Ratio Q 0.95 1.00 1.05 - per ITU-G.703
Output Pulse Amplitude Ratiob 0.95 1.00 1.05 - per ITU-G.703
Output Return Loss:
51KHz —102KHz 10 - - dB
102KHz—2048KHz 16 - - dB per ETSI 300 166 and CH PTT
2048KHz—3072KHz 12 - - dB
ABSOLUTE MAXIMUM RATINGS
Storage Temperature * ~ ~ ~ = ° " -65°Cto +150°C
Operating Temperature~ ~ ~ =~~~ -40°Cto +85°C
Supply Voltage - = = = = - - - = - - -0.5Vto + 6.0V

P rev 100/ /S S L
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SYSTEMDESCRIPTION

The XRT59L91 device is a single channel E1 trans-
ceiver that provides an electrical interface for
2.048Mbps applications. XRT59L91 includes areceive
circuitthat converts an ITU-T G.703 compliant bipolar
signalintoa TTL compatible logic levels. Eachreceiver
alsoincludesanLOS (Loss of Signal) detection circuit.
Similarly, in the Transmit Direction, the Transmitter
converts TTL compatible logic levels into a G.703
compatible bipolar signal. The Transmitter may be
operated in either a “Clocked” or “Clockless” Mode.

The XRT59L91 device consists of both a Transmit
Section and a Receive Section; each of these sections
will be discussed in detail below.

1.0 The Transmit Section

In general, the purpose of the “Transmit Section”
(within the XRT59L91 device) isto accept TTL/ICMOS
leveldigital data (from the Terminal Equipment), andt
encode it into a format such that it can: 6

pair cable at the E1 data rate; and

2. Bereliably received by the Remot
Equipment at the other end of th

3. Comply with the ITU-T G. 70@ IatQ

requirements, for E1 applica

N
The circuitry that the Trans tQS C o@hm the

XRT59L91 device) uses lis is goal is
discussed below. The it ction of the
XRT59L91 device consists of the @wmg blocks:

ma

e Transmit Input Interface
e Pulse Shaping Block

00

1. Beefficiently transmitted over coaxial- or@gte(k

1.1 The Transmit Input Interface

The Transmit Input Interface accepts either “clocked” or
“clockless” data from the Terminal Equipment. The
manner in which the Terminal Equipment should apply
datatothe XRT59L91 device depends uponwhetherthe
device is being operated inthe “clocked” or “clockless”
mode.

1.2.1 Operating th%Trarsmltter in the Clocked
Mode

Theusercan '1‘@1 e XRT59L91 devicetooperate
inthe “Cloc é&Q by simply applying a 2.048MHz
clock sign TxCIk" input pin. The XRT59L91
devicec in tecnoncwcunrythat sense activity on

the “T@ " e If this circuit senses activity on the
“Tx en the XRT59L91 will automatically be

t| if the “Clocked” Mode.

\ ed Mode, a 2.048 mHz clock should be
\9

I XClk input pin and NRZ data at the TXxPOS
dJIXNEG input pins. The “Transmit Input Interface”

will sample the data, at the TXPOS and TXNEG
t pins, upon the falling edge of TxCIk, asillustrated

P rev100 /L S/ /S L
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—p; tSU ﬂ_tHO_N

TxPOS

TXNEG

TClk

@ O

Figure 2. lllustration on how the XRT59L91 Device z&&p@he data on the
TXPOS and TXNEG input*
s(b

Ingeneral, ifthe XRT59L91 device samplesa“1”onthe 1 2. Q(?gﬁting the Transmitter in the
TxPOS input pin, then the “Transmit Section” of the kless”Mode

device will ultimately generate a positive polarity pulse
via the TTIP and TRing output pins (across a 1:2
transformer). Conversely, if the XRT59L91 device
samples a “1” on the “TXNEG” input pin, then t %
“Transmit Section” of the device will ultimately gen 0
anegative polarity pulse viathe TTIP and TRin% & \

N

pins (across a 1:2 transformer).
0 Q .
$ é e By applying RZ (Return to Zero) data to the
*Q 0 b TxPOS and TXNEG input pins, as illustrated

o O \ below.
\.\ ©

@t
w to No pulse is to be applied

r can configure the XRT59L91 device to oper-
& @! “Clockless” mode by doing the following:

ot applying a clock signal to the TXCIk input,
and either pulling this pinto VDD or letting it float.

c
éﬂplate in the second half of the
Q bit period

Data 1& 0 1 1 0 1

TxPOS
TXxNEG
TxClk '\\No Attivity in
| TxClk Line

Figure 3. I llustration on how the Terminal Equipment should apply data to the “Transmit Sec-
tion” of the XRT59L91 Device, when operating in the “Clockless” Mode

P rev 100/ /S S L



XRT59L91 22 BPAR
y- L

Figure 3, indicates that when the user is operating the 1.3 The Pulse Shaping Circuit
XRT59L91 device in the “Clockless” Mode, then the

Terminal Equipment must do the following. The purpose of the “Transmit Pulse Shaping” circuitis

to generate “Transmit Output” pulses that comply with

_ _ the ITU-T G.703 Pulse Template Requirements for E1
o Not apply a signal on the “TxCIK” line. Applications.

» When applying a pulse (to either the TxPOS or An illustration of the “ITU-T G.703 Pulse Template

TXNEG input pin), apply an RZ pulse to the Requirements” is presented below in Figure 4.
appropriate input pin. This RZ pulse should only

have a width of one-half the bit-period. Addition, NS b

the RZ pulse should occupy only the first half of ‘Q\ Q

the bit-period. The TXPOS and TXNEG input pins WS &

mustbe at0V, during the second half of every bit- \Q C}'

period.

V =100%

Nominal Pulse

50%

244ns

219ns

244 - 25
0% ( A HE——

Figure 4. lllustration of the ITU-T G.703 Pulse Template for E1 Application

P rev100 /L S/ /S L
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With input signal as described above, the XRT59L91
device willtake each mark (whichis providedtoitviathe
“Transmit Input Interface” block, and will generate a
pulse that complies with the pulse template, presented
in Figure 4 (when measured on the secondary-side of
the Transmit Output Transformer).

Ul

TxPOS
TXNEG

TXNEG

TxLineClk

1
> b ek

2 13 & RL 5
[ >——— mpos P Z
YO
)

1.2 Interfacing the Transmit Section of the

XRT59L91 device to the Line

ITU-T G.703 specifies that the E1 line signal can be
transmitted over coaxial cable and terminated with 75Q
or transmitted over twisted-pair and terminated with
120Q.

In both applications (e.g., 75Q or 120Q), the user is
advised to interface the Transmitter to the Line, in the
manner as depeted %Figures 5 and 6, respectively.

& @
& &
N
¢ S
O
& &

BNC

PE-65835

o & &
Bdt N

l&traﬂon of how to interface the Transmit Section of the
XRT59L91 device to the Line (for “75 Q" Applications)

_.((‘ §§b b&
Figure 5.

P rev 100/ /S S L
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U1

2 13 1 2
TXPOS > TXPOS TTIP 2%

> TTIP
3
TXNEG D—_ TXNEG

TRING

_ 1
Txtineck [ >——————b 1ycKk TRing

XRT59L91

device to the Lin pplications)
¢ o

Notes: \b <
1. Figures 5 and 6 indicate that for both !G5, @“1
r

applications, the user should con a9

in series, between the TT/P/TR%&S @the

transformers.

2. Figure 5 and 6 indicate that & &h@ a“1:2
STEP-UP” Transformer& Q \cb &
N
>

Figure 6. lllustration of how to mterﬁh % ectlon of the XRT59L91
0 &

P rev100 /L S/ /S L
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Transmit Transformer Recommendations

Parameter Value
Turns Ratio 1:2

Primary Inductance

Isolation Voltage

Leakage Inductance

The Following Transformers Are Recommended For Use: X~ ) 6
‘A\ Qs
Part Number [Vendor Isolation  [Padge N/pe
PE-65835 Pulse LN XY
TTI7154-R Transpower Technologies, Inc. N U
TG26-1205 HALO ,‘,,\ AY
(\
L&
More transformers will be added to this list as we take Q &
the time to evaluate these transformers. &Q . QQ
) Q,"o\
Magnetic Supplier Information (}. {Q 0
PN
Pulse éo \OobézTranspowerTechnologies
Corporate Office @ (\o é Corporate Office
12220 World Trade Drive X, *Q Q 9410 Prototype Drive, Ste #1
San Diego, CA 92128 00 >» O Reno, NV 89511
Tel: (619)-674-8100 ) Q*'\, 0\' Tel: (800)511-7308 or
FAX:(619)-674-8262 *O Q (\ (775)852-0140
Q é(\ * Fax: (775)852-0145
Europe Q > www.trans-power.com
1 & 2 Huxley Road é‘s \,‘b &
The Surrey Research Park (4 b
Guildford, Surrey GU2 5R ’bQ HALO Electronics
United Kingdom HALO Electronics
Tel: 44-1483-401700 P.O. Box 5826
FAX: 44-1483-401701 Redwood City, CA 94063
Tel: (650)568-5800
Asia FAX: (650)568-6161
150 Kampong Ampat
#07-01/02
KA Centre
Singapore 368324

Tel: 65-287-8998
FAX:65-280-0080

P rev 100/ /S S L
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2.0 TheReceive Section

The Receive Section of the XRT59L91 device consists
of the following blocks:

The “Receive Equalizer” block

The “Peak Detector” and “Slicer” block
The “LOS Detector” block

The “Receive Output Interface” block

Ul

21

The design of the XRT59L91 device permits the user
to transformer-couple or capacitive-couple the Re-
ceive Section to the line. Additionally, as mentioned
earlier, the specification documents for E1 specify
75Q termination loads, when transmitting over coaxial
cable,and 120Q loads, whentransmitting overtwisted-
pair. Flgures7thro sentthevarlous methods
&9

Interfacing the Receive Section to the Line

that the user c in order to interface the
Receiver (of th 1 device) to the line.

RxPOS

6
repos < F——
RXNEG

7
N G S—

Loss of Signal Gis

J1

1:2

i

PE-65835

@
® )=
3}

s

&

Figure 7. Recommended Schematic for Interfacing the Receive Section of the XRT59L91
Devicetothe Linefor 75 Q Applications (Transformer-Coupling)

P rev100 /L S/ /S L
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U1

6 9
RXPOS C'i RXPOS RTIP
= 1 s < RTIP
RXNEG C|77 RXNEG RL
30.1 6 . .
®
\ 0 RRING
N \? PE-65835
| e e RN
Loss of Signal G— RxLOS RRing &(b
& (\"
o\o &(b
XRT59L91 QQ Q
&9
NI
Figure 8. Recommended Schematic for Ir@cf@ ceive Section of the XRT59L91
Device tothe Line for 120 gﬁpp@atl Transformer-Coupling)
Note: 6 Q 6
Figures 7 and 8 indicate that the user shoxﬁu
STEP-DOWN” transformer, when inte gée re
ceiver to the line. \o
\ 0
*O Q,Q' (\o o1
? * 9 1] 2 RL 2
RxPOS G—Q_ @ S RTIP < RTIP
Q b ‘b 0.1uF 37.4
& 2 &
6® Qb "
RXNEG G——”uxNEG R2
37.4
Cc2 ®
Loss of Signal C‘is RXLOS RRing - L2 <] rrine
0.1uF

XRT59L91

Figure 9. Recommended Schematic for Interfacing the Receive Section of the XRT59L91
Devicetothe Linefor 75 Q Applications (Capacitive-Coupling)
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2.2 The"Receive Equalizer” Block

Afterthe XRT59L91 device hasreceived the incoming
line signal, via the RTIP and RRing input pins, the first
block that this signal will pass through is the Receive
Equalizer block.

Astheline signalis transmitted from a given “Transmit-
ting” terminal, the pulse shapes (at that location) are
basically “square”. As this line signal travels from the
“transmitting terminal” (viathe coaxial cable or twisted
pair) to the receiving terminal, it will be subjected to
“frequency-dependent”loss. Inotherwords, the higher
frequency components of the signal will be subjected
to a greater amount of attenuation than will the lower
frequency components. If this line signal travels over
reasonably long cable lengths, then the shape of the
pulses (which were originally square) will be distorted
and cause inter-symbol interference to increase.

The purpose of this block is to equalize the incoming \L
distorted signal, due to cable loss. In essence, theo

Receive Equalizer block accomplishes this by subj
ing the received line signal to “frequency- depend

amplification (which attempts to counter the fre-
guency-dependentloss thatthe line signal has experi-
enced). By doing this, the Receive Equalizer is
attempting to restore the shape of the line signal so that
thereceived data can be recovered reliably.

2.3 The “Peak Detector and Slicer Block

After the incoming line signal has passed through the

Receive Equalizesf@pck, ®ywill be routed to the “Slicer”
block. The pur%g ﬁé ‘Slicer” block is to quantify
a given bit- per (0;\? bol) within the incoming line
signal as egm ra“o”.

24T

The &Sgector block, within the XRT59L91 was
ical signed to comply with the “LOS Decla-
rance” requirementsperITU-T G.775. Asa

the XRT59L91 device will declare an
(«%ion, (by driving the “RxLOS” output pin
h” e received line signal amplitude drops to —
elow Further, the XRT59L91 device will clear
S Conditionifthe signal amplitude rises back up

etector" Block

0

bé 12dB orabove. Figure 10 presents anillustration of

775 spec for declaring and clearing LOS.

0
0dB '\\ (0 &

6B Sb Ab

|

Maximum Cable Loss for E1

|

-9dB

-35dB

Figure 10. lllustration of G.775 Spec.

P rev100 /L S/ /S L
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Timing Requirements associated with Declaring
and Clearing the LOS Indicator.

The XRT59L91 device was designed to meetthe ITU-
T G.775 specification timing requirements for declar-
ing and clearing the LOS indicator. In particular, the
XRT59L91 device willdeclare LOS, between 10 and 255
Ul (or E1 bit-periods) after the actual time the LOS
condition occurred. Further, the XRT59L91 device will

Actual

clear the LOS indicator within 10 to 255 Ul after
restoration of the incoming line signal. Figure 11
illustrates the LOS Declaration and Clearance behav-
ior, in response to first, the “Loss of Signal” event and
then afterwards, the restoration of the signal.

estor

0\9

O arfur@dce
Condition
RXIN /

o
O
\

i oul 255 Ul &Clar i 10 UI 255 Ul
e O D m—"
| N X Q |
LOS Output Pin : A/ (}’ *Q 0 i
‘ 0 () \ : A
I| //// A o) s q’a& | //// /
0 * 0 * 0
ul o Qoo\ *60 ul
\&75(@’)"“@0 Time Range

Note: ForE1,1Ul=488ns 60

qﬁ»
Figure 11. Tbﬂ%h@‘&rs

2.5 The“Receive Output Interface” Block

The purpose of the “Receive Output Interface” block is
to interface directly with the “Receiving Terminal
Equipment”. The “Receive Output Interface” block
outputs the data (which has been recovered from the
incoming line signal) to the “Receive Terminal Equip-
ment” via the “RxPOS and RXNEG output pins.

If the “Receive Section” of the XRT59L91 device has
received a “Positive-Polarity” pulse, via the RTIP and

Los G.775 Compliance

Clearance

e LOS Output Indicator, in response to the Loss of Signal,
and the Restoration of the Signal

RRinginputpins, thenthe Receive Output Interface will
output a pulse at the “RxPOS” output pin.

Similarly, if the “Receive Section” of the XRT59L91
device has received a “Negative-Polarity” pulse, via
the RTIP and RRing input pins, thenthe Receive Output
Interface will output a pulse atthe “RxNEG” output pin.
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3.0 Diagnostic Features

In order to support diagnostic operations, the
XRT59L91 supports the following loopback modes:

e LocalLoopback
e« Remote Loopback

Each of these loopback modes will be discussed
below.

3.1 The Local Loop-Back Mode

Whenthe XRT59L91 deviceis configured to operate in
the “Local Loop-back” Mode, the XRT59L91 device will
ignore any signals thatare inputto the RTIP and RRing
input pins. The “Transmitting Terminal Equipment” will
transmit data (and clock, for “Clocked”

Mode) into the XRT59L91 device via the TxPOS,
TXNEG and TxCLK input pins. This data will be
processed through the “Transmit Terminal Input Inter-
face” and the “Pulse Shaping” circuit. Finally, this data
will be output to the line viathe TTIP and TRing output
pins. Additionally, this data (which is being output via
the TTIP and TRing output pins) will be looped back into
the “Receive Equalizer”block. Asaconsequence, this
datawill also be processed through the entire “Receive
Section” ofthe XRT59L91 device. Afterthis “post-loop-
back” data hasb roc@sed through the “Receive
Section” it will @ @ the “Near-End Receiving
Terminal Eq 3 r@ia the “RxPOS and RxNEG
outputplns6

Flgure& &grates the path that the data takes
(WI'[ 9L91 device), whenthe chipis config-
p&\telnthe “Local Loop-back” Mode.

S S
RTIP —— Recei Los Receive O - RXPOS
eceive ' eceive Output
Equalizer Detector Interface
RRing —— el RXNEG
/
Local Q ‘b &
Q \, Remote
LLoop > Loop Ba« ‘b Local Loop Back
MUX 6 Loop Back «—— RLoop
‘bQ Path MUX
Pulse Shaping Transmit Input
Circuit Interface ‘ TXNEG
‘_ 4— TxClk
TRiI’lg h‘ _

Figure 12. lllustration of the “Local Loop-back” within the XRT59L91 Device
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The user can configure the XRT59L91 device to oper-
ate in the “Local Loop-back” Mode, by pulling the
“LLoop” input pin (pin 4) to VDD.

3.2 The Remote Loop Back Mode

Whenthe XRT59L91 deviceis configured to operate in
the “Remote Loop-back” Mode, the XRT59L 91 device
willignore any signals that are input to the TxPOS and
TXNEG input pins. The XRT59L91 device will receive
theincomingline signals, viathe RTIP and RRing input
pins. This data will be processed through the entire
Receive Section (withinthe XRT59L91) and will output
to the “Receive Terminal Equipment” viathe

“RxPOS” and “RXNEG” output pins. Additionally, this
datawill also be internally looped back to the “Transmit
InputInterface” block withinthe “Transmit Section”. At
this point, this data will be routed through the remainder
ofthe “Transmit Section” of the XRT59L91 device and
will be transmitted out onto the line viathe “TTIP” and
“TRing” output pins.

Figure 13, illustrates the path that the data takes

(within the XRT, 9L9&evice) when the chip is config-
ured to oper v t emote Loop-back” Mode.

2¢

FaN A
FQ:‘ O
K
RTIP —} I % -—> RXPOS
Receive ' Peak Detector @LOS ' Receive Output
Equalizer Detector Interface
RRing * -* RXNEG
Local \0
Remote
LLoop > Loop Back \' eRemote Loop Back
MUX 0() é Q P Loop Back < RLoop
MUX
TTIP — —— TxPOS
Pulse Shaping Transmit Input
Circuit Interface TXNEG
‘ —— TxCIlk
TRing *

Figure 13. lllustration of the “Remote Loop-back” path, within the XRT59L91 Device

It should be noted that during “Remote Loop-back”
operation, any data which is input via the RTIP and

RRING input pins, will also be output to the Terminal
Equipment, via the RxPOS and RXNEG output pins.
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4.0 Shutting off the Transmitter

The XRT59L91 device permits the user to shut the
“Transmit Driver” within the Transmit Section of the
chip. Thisfeature can be useful for systemredundancy
design considerations or during diagnostic testing.
The user can activate this feature by either of the
following ways.

TCIk —7

TxPOS or
TNEG

TTIP/
TRing

TxPOS or

Method 1:

Connect the Transmit Data input pins (e.g., TXPOS
and TxNEG) to a logic “1”; or allow them to float.
(These input pins have an internal “pull-up” resistor).

Method 2:
Connectthe “TxCIK” input pinto alogic “0” (e.g., GND)
and continue to apply data viathe TxPOS and TXNEG
input pins.

TNEG

TTIP/ I
TRing

v TXOUT

Figure 14. Transmit Timing Diagram
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RTIP/ ]L_\

RRing M
Rpd Rxpw

RXPOS 8}?"_&@6

RO
RXNEG \}v(\ N\

QQ Q&
Figure 15. Re §T®%®gram

oa° Qq S
$ \
APPLICATIONS INFORMATION Q Q

Figures 16,17 and 18, provide examp!@he&ﬂc@*
howtointerface the XRT59L91 devi e, @der

the following conditions: 60 \ \'
e Receiveris Transforme&g)w to !QYSQ

unbalancedline.

e Receiveris Tranﬁen@up@to al120Q

balancedline.
e Receiveris Capacitive- cq@ed toa75Q
unbalancedline
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1
R1
2 13 1 2
TxP0s [ >———" 1xpos TTIP BNC
lle
3
TXNEG [___>———= TxNEG
| 1 | 1
TxLineClk [__>———=> Txck TRing =
. 32
Rxp0s <__——— RxpOS RTIP BNC
¢ | o
R3
7 O '
RxNEG <__F——"1 RxNEG Q\» & 18.7 :
Q Q 4 8
L) N -
| ; 1€ & Pe-asuss
Loss of signal <___F———="- RxLOS RRln% ‘Qw @J * —

XRT59L91 6
&°6 0‘9@
Q N @

O
Figure 16. lllustration on &'to ﬁerfé the XRT59L91 Device to the Line
(Receiveris Tr@fo@g’r— ledtoa75 Qunbalancedline)
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ut
R1
mpos [ >———21 1¢pos TP 2 %%
9.1 1:2
L > [ >1me
mnvee [ o>———2 1onec % %
4 8 [ > 1riING
TxLIneClk w TxClk TRing
repos < F—— rypos RTIP |
&~ 12
Q @ L < _IrTiP
\Q 3 pile
rRNEG < F——— RuneG Q\ & 30.1 |6
‘QQ Q . 4 8 <__]RRING
. {‘10 ‘\Q PE-65835
Loss of Signal G—— RxLOS RP@ 6% @"
O O

XRT59L91 »> Q
o M@
¢
O
Figure 17. IIIustratior@ hoﬁo irface the XRT59L91 Device to the Line
(Receiveréﬁa r%ﬁrcoupled toal20 Qbalancedline)
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u1
an
R1
2 13 1 2
TxP0Os [_>——— 1xros TTIP A% BNC
9.1 1:2
112 5 1
L
; .
TXNEG % TXNEG E o
4 8
R2 PE-65835 I
. 1 15 1 2
TxLineClk [ >———> TxClk TRing AN b —
., 6 -

rRxPos <__F————1 Rrypos

rRxNEe < F———"1 runec

8
Loss of Signal <__———— RrxLOS

A
XRT59L91 *o \Q &Q

Figure 18. lllustration % 0 rﬁ@ace the XRT59L91 Device to the Line
(Receiver |b paq ledtoa75 Qunbalancedline)
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16 LEAD SMALL OUTLINE
(300 MIL JEDEC SOIC)

Rev. 1.00

1

HAAAAAARA

®) 8
HEHEdEBE

Seating

Plane — _.{ el‘_ _.H‘.

XRT59L91

O L\

lQ‘ 9@ - INcHEs MILLIMETERS
‘QJS oL\’ MIN _ MAX MIN _ MAX
A A& & oo o0 235 265
T ap 0.004  0.012 010 0.30
B 0.013_ 0020 033 051
c 0008 0.013 023 032
D 0.398 0413 1010 1050
E 0.291 0299 740 760

e 0.050 BSC 1.27 BSC
H 0.394 0419 10.00 1065
L 0.016 0050 040 127
a 0° 8° 0° 8°

Note: The control dimension is the millimeter column
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Q QQ & NOTICE

EXAR Corporationreserve t@&%& m& changestothe products containedinthis publicationin ordertoimprove
design, performance or reliawilit XA&Corporation assumes no responsibility for the use of any circuits described
herein, conveys no license undera tent or other right, and makes no representation that the circuits are free of
patentinfringement. Charts and sche®ules contained here inare only forillustration purposes and may vary depending
upon a user’'s specific application. While the information in this publication has been carefully checked; no
responsibility, however, is assumed for in accuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure
or malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly
affectits safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation
receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the
user assumes all such risks; (c) potential liability of EXAR Corporation is adequately protected under the
circumstances.

Copyright 1999 EXAR Corporation
Datasheet October 1999
Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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