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Datasheet

The LXT6234 E-Rate Mutiplexer is a sirgle-chip sdution for multi plexing four tributary
chamels into a shgle high speeddata steamard for demultiplexing a hgh speeddata steam
back tofour tributarychanrels. All of the recesary circuitry is integratedinto theLX T6234 E-
Rate Multiplexer; there is ro needfor anextemal framing device.

The LXT6234 E-Rate Mutiplexer conformsto both the (TU) G742ard (ITU) G751
multiplexing formatsdefined by the Intemational Telecanmunications Union (ITU; formery
known asCCITT): G.742recommendition for mutiplexing four E1chanrls into an B frame;
ard the G751 recanmendation for multiplexing four E2 chamels into anE3frame.

The LXT6234 E-Rate Mutiplexer al encodsanddecalesHDB3 zerosuppression line caling
usal onE1,E2,and BB sgnak. The coderanddecaler nput/output pins are exérnally
accesible, allowingeither HDB3 or NRZ (non-retun-to-zerd I/O tothe mdtiplexer. The
LXT6234 E-Rate Multiplexer canalsoserve as aifve chamel HDB3 coder and decaler.

Applicatio ns

m EVE2 Multiplexer (2/8 Mbit/s)
m E2/E3 Multiplexer (8/34 Mbit/s)
m EV/E3 Multiplexer (2/34 Mbit/s)

Product Features

m Peforms four-El to oneE2, a four-E2 to
one-E3 multiplexing. Five 1Cs will
implementa sxteenrEl to one-E3
multiplexer.

m Fuly compiart with the G742and G751
ITU recanmendtions Fully canpliant
with G703whenused with LXT305/332
Line Interface.

m A robust frameacquigtion ard frame-
holding algaithm minimizesframe
inpzpage, acgiresandhdds frame telow
10“ bit errar rate.

m Digital Loop Carrier (DLC) Terminal
m Add/ Drop Multiplexers (ADM)

4 -to - 1 Non-Standard Multi plexer

Four awiliary low speeddata a flag
chanrels are available ia the $uffing Bits
oneach tribtary chanrel.

Acces tothe Alam bit and the National
bit. These canbe wsedasrecommenced by
ITU or for proprietary use.

Five independent HDB3 CODEGCs allow
multiplexer 1/O in either HDB3 or NRZ
formats The LXT6234 canalso function as
a sard alore fivechanrel HDB3
trangoder
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As of January 15, 2001, this document replaces the Level One document
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1.0 Block Diag ram

Figure 1. Bloc k Diagram
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2.0

Conscriptio n

Figure 2.

LXT6234 Pin As signme nt
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Marking Definition
Part # LXT6234 is the unique identifier for this product family. QE indicates the family member.
Rev # Identifies the particular silicon “stepping” — refer to the specification update for additional stepping information.
Lot # Identifies the batch.
FPO # Identifies the Finish Process Order.
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®
Table 1. Input Signals
Pin # Sym Descri ption
1 MLDPI1 HDB3 Decoder #1 Positive Data Input. HDB3 Decoder #1 positive rail input clocked on the positive
transitions of the clock signal MLCK1.
2 MLDNI1 HDB3 Decoder #1 Negative Data Input. HDB3 Decoder #1 negative rail input clocked on the positive
transitions of the clock signal MLCK1.
8 MLDPI2 HDB3 Decoder #2 Positive Data Input. HDB3 Decoder #2 positive rail input clocked on the positive
transitions of the clock signal MLCK2.
9 MLDNI2 HDB3 Decoder #2 Negative Data Input. HDB3 Decoder #2 negative rail input clocked on the positive
transitions of the clock signal MLCK2.
17 MLDPI3 HDB3 Decoder #3 Positive Data Input. HDB3 Decoder #3 positive rail input clocked on the positive
transitions of the clock signal MLCKS3.
18 MLDNI3 HDB3 Decod er #3 Negative Dat a Input. HDB3 Decoder #3 negative rail input clocked on the positive
transitions of the clock signal MLCK3.
24 MLDPI4 HDB3 Decoder #4 Positive Data Input. HDB3 Decoder #4 positive rail input clocked on the positive
transitions of the clock signal MLCK4.
o5 MLDNI4 HDB3 Decod er #4 Negative Dat a Input. HDB3 Decoder #4 negative rail input clocked on the positive
transitions of the clock signal MLCK4.
Multiplexer Tributary #1 Clock Input. Clock input for Multiplexer side tributary channel #1. This clock
7 MLCK1 is used by both the associated HDB3 decoder and the Multiplexer. For standard rate applications, this
clock must have a frequency of +50 ppm for 2048 kbit/s operation and £30 ppm for the 8448 kbit/s
operation as per ITU G.703.
14 MLCK2 Multiplexer Tributary #2 Clock Input. Idem as MLCK1 with tributary #2 in.
23 MLCK3 Multiplexer Tributary #3 Clock Input. Idem as MLCK1 with tributary #3 in.
30 MLCK4 Multiplexer Tributary #4 Clock Input. Idem as MLCK1 with tributary #4 in.
Multiplexer Tributary #1 NRZ Data Input. Multiplexer tributary NRZ input clocked on the falling edge
5 MLNRZI1 .
of the clock signal MLCK1.
Multiplexer Tributary #4 NRZ Data Input. Multiplexer tributary NRZ input clocked on the falling edge
12 MLNRZI2 .
of the clock signal MLCK2.
Multiplexer Tributary #3 NRZ Data Input. Multiplexer tributary NRZ input clocked on the falling edge
21 MLNRZI3 .
of the clock signal MLCKS3.
Multiplexer Tributary #4 NRZ Data Input. Multiplexer tributary NRZ input clocked on the falling edge
28 MLNRZI4 .
of the clock signal MLCKA4.
Force AIS on Multiplexer Tributary #1. Active high signal to force AIS (all 1's) data and LREFCK
6 MLFAIS1 h :
clock on Multiplexer tributary #1.
Force AIS on Multiplexer Tributary #2. Active high signal to force AIS (all 1's) data and LREFCK
13 MLFAIS2 h :
clock on Multiplexer tributary #2.
Force AIS on Multiplexer Tributary #3. Active high signal to force AIS (all 1's) data and LREFCK
22 MLFAIS3 h :
clock on Multiplexer tributary #3.
Force AIS on Multiplexer Tributary #4. Active high signal to force AIS (all 1's) data and LREFCK
29 MLFAIS4 h :
clock on Multiplexer tributary #4.
Auxiliary Flag/Data #1 Input. The signal on this pin is clocked into the frame at the stuffing bit location
66 AUXI1 (J1) when justification is such that tributary data is NOT placed at this location. A high on alarm signal
MESAL indicates this condition during the current frame.
75 AUXI2 Auxiliary Flag/Data #2 Input. See AUXI1 Description. MESAZ2 is relevant indication signal.
76 AUXI3 Auxiliary Flag/Data #3 Input. See AUXI1 Description. MESA3 is relevant indication signal.
77 AUXI4 Auxiliary Flag/Data #4 Input. See AUXI1 Description. MESA4 is relevant indication signal.
Datash eet 7
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Table 1. Input Signals (Continue d)
Pin # Sym Descri ption
36 MNAT National Bit Input. National Bit input that is placed in the 12th bit of the frame as per ITU G.742, G.751
specifications.
37 MAIS AIS/Error Bit Input. AIS Bit input that is placed in the 11th bit of the frame, as per ITU G.742, G.751
specifications.
High speed Multiplexer Clock Input. Clock input for Multiplexer functions and NRZ high speed data
41 MHMUXC | output. For standard rate applications, this clock must have a frequency of £30 ppm for the 8448 kbit/s
operation and 20 ppm for the 34368 kbit/s operation as per ITU G.703.
HDB3 Encoder #5 NRZ Input. HDB3 Encoder #5 (High speed) NRZ input clocked on the rising edge
44 MHNRZI
of MHHDB3C.
45 MHHDB3C HDB3 Encoder #5 Clock Input. When used in conjunction with the Multiplexer, this pin should be tied
to the high speed Multiplexer Clock, MHMUXC, P41.
28 DHDPI HDB3 Deco der #5 Positive Data Input. HDB3 Decoder #5 (High Speed) positive rail input clocked on
the rising edge of DHHDB3C.
49 DHDNI HDB3 Decoder #5 Negative Data Input. HDB3 Decoder #5 (High Speed) positive rail input clocked on
the rising edge of DHHDB3C.
50 DHHDB3C HDB3 Decoder #5 Clock Input. When used in conjunction with the Demultiplexer, this pin should be
tied to the high speed Demultiplexer Clock, DHMUXC, P57.
56 DHNRZI Demultiplexer NRZ Data Input. Demultiplexer NRZ input clocked on rising edge of DHDMXC.
High speed Demultiplexer Clock Input. Clock input for Demultiplexer functions and NRZ high speed
57 DHDMXC | data in. For standard rate applications, this clock must have a frequency of +30 ppm for the 8448 kbit/s
operation and 20 ppm for the 34368 kbit/s operation as per ITU G.703.
82 DLNRZI1 | HDB3 Encoder #1 NRZ Data Input. HDB3 Encoder #1 NRZ input clocked on rising edge of DLCI1.
86 DLNRZI2 | HDB3 Encoder #2 NRZ Data Input. HDB3 Encoder #2 NRZ input clocked on rising edge of DLCI2.
92 DLNRZI3 HDB3 Encoder #3 NRZ Data Input. HDB3 Encoder #3 NRZ input clocked on rising edge of DLCI3.
96 DLNRZI4 | HDB3 Encoder #4 NRZ Data Input. HDB3 Encoder #4 NRZ input clocked on rising edge of DLCI4.
83 DLCI1 HDB3 Encoder #1 Clock Input. Clock input for HDB3 Encoder #1.
87 DLCI2 HDB3 Encoder #2 Clock Input. Clock input for HDB3 Encoder #2.
93 DLCI3 HDB3 Encoder #3 Clock Input. Clock input for HDB3 Encoder #3.
97 DLCI4 HDB3 Encoder #4 Clock Input. Clock input for HDB3 Encoder #4.
54 MODE E12/E23 Mode Select. Mode selection for multiplexer/demultiplexer operation. A low signal selects
4E1/E2 multiplexing. A high signal selects 4E2/E3 multiplexing.
Tributary Reference Clock. This clock is used as a reference for the Force AIS functions (See Pin 6
100 LREFCK Description). For standard rate applications, this clock must have a frequency of £50 ppm for the 2048
kbit/s operation and +30 ppm for the 8448 kbit/s operation as per ITU G.703.
60 CE Chip Enable. A high signal forces all outputs into tri-state; used for PCB Testing. This signal should be
low for normal operation.
63 RSTN Reset. An active low reset pin. Must be pulsed low on power up to initialize all internal circuits after
V¢ and clocks are stable.
15, 40
65. 90 GND Ground. Ground Reference.
16, 39
64. 91 Vee Voltage. 5-volt supply voltage.
8 Datash eet
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Table 2. Output Signa ls
Sym Pin # Descri ption
MLNRZO1 4 HDB3 Decoder #1 NRZ Output. HDB3 Decoder #1 NRZ output clocked on the rising edge of MLCK1.
MLNRZO2 11 HDB3 Decod er #2 NRZ Output. HDB3 Decoder #2 NRZ output clocked on the rising edge of MLCK2.
MLNRZO3 20 HDB3 Decod er #3 NRZ Output. HDB3 Decoder #3 NRZ output clocked on the rising edge of MLCK3.
MLNRZO4 27 HDB3 Decod er #4 NRZ Output. HDB3 Decoder #4 NRZ output clocked on the rising edge of MLCK4.
MLBPV1 3 HDB3 Decoder #1 Bipolar Violation Alarm. This open collector output pulses every time a bipolar
violation occurs in the decoding process.
MLBPV2 10 HDB3 Decoder #2 Bipolar Violation Alarm. This open collector output pulses every time a bipolar
violation occurs in the decoding process.
MLBPV3 19 HDB3 Decoder #3 Bipolar Violation Alarm. This open collector output pulses every time a bipolar
violation occurs in the decoding process.
MLBPV4 26 HDB3 Decoder #4 Bipolar Violation Alarm. This open collector output pulses every time a bipolar
violation occurs in the decoding process.
Multiplexer Tributary #1 Elastic Store Alarm Indicati on. Multiplexer justification status for tributary
MESA1L 32 #1. A high indicates bit stuffing on the current frame. A low indicates an information bit. When
externally filtered, this signal can be used to indicate elastic store failure or incorrect tributary
frequency.
MESA2 33 Multiplexer Tributary #2 Elastic Store Alarm Indication. Idem as MESAL with tributary channel 2.
MESA3 34 Multiplexer Tributary #3 Elastic Store Alarm Indication. Idem as MESAL with tributary channel 3.
MESA4 35 Multiplexer Tributary #4 Elastic Store Alarm Indication. Idem as MESAL with tributary channel 4.
MHNRZO 42 High speed Multiplexer NRZ Output. Multiplexer NRZ data clocked out on the rising edge of
MHMUXC.
MHDPO 46 HDB3 Encoder #5 Positi ve Data Output. HDB3 Encoder #5 Positive rail clocked out on the rising
edge of MHHDB3C.
MHDNO a7 HDB3 Encoder #5 Negative Data Output. HDB3 Encoder #5 Negative rail clocked out on the rising
edge of MHHDBS3C.
DLNRZO1 74 Demux Tributary #1 NRZ Output. This signal is clocked out on the rising edge of DHDMXC and
transitions are coincident with the falling edge of DLCOL1.
DLNRZO2 72 Demux Tributary #2 NRZ Output. This signal is clocked out on the rising edge of DHDMXC and
transitions are coincident with the falling edge of DLCO2.
DLNRZO3 70 Demux Tributary #3 NRZ Output. This signal is clocked out on the rising edge of DHDMXC and
transitions are coincident with the falling edge of DLCO3.
DLNRZO4 68 Demux Tributary #4 NRZ Output. This signal is clocked out on the rising edge of DHDMXC and
transitions are coincident with the falling edge of DLCOA4.
Demux Tributary #1 Clock Output. Demultiplexer side recovered clock of tributary #1. This clock has
DLCO1 73 a duty cycle of 75% and is gapped at points in the frame where tributary data is not present (i.e., frame
word). The maximum gap is 3 clocks at the frame word location. The frequency will match that of the
far end multiplexer tributary input. This signal is clocked out on the rising edge of DHDMXC.
Demux Tributary #2 Clock Output. Demultiplexer side recovered clock of tributary #2. See DLCO1
DLCO2 71 -
description.
Demux Tributary #3 Clock Output. Demultiplexer side recovered clock of tributary #3. See DLCO1
DLCO3 69 L
description.
Demux Tributary #4 Clock Output. Demultiplexer side recovered clock of tributary #4. See DLCO1
DLCO4 67 -
description.
HDB3 Encoder #1 Output +. HDB3 Encoder #1 positive rail output clocked out on the rising edge of
DLDPO1 84 DLCI1
Datasheet 9
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Table 2. Output Signals (Continued)
Sym Pin # Descri ption
DLDNO1 85 gEgaEncoder #1 Output -. HDB3 Encoder #1 negative rail output clocked out on the rising edge of
DLDPO2 88 gEgéEncoder #2 Outpu t +. HDB3 Encoder #2 positive rail output clocked out on the rising edge of
DLDNO2 89 gEgIC;Encoder #2 Output -. HDB3 Encoder #2 negative rail output clocked out on the rising edge of
DLDPO3 94 BECB%Encoder #3 Outpu t +. HDB3 Encoder #3 positive rail output clocked out on the rising edge of
DLDNO3 o5 BECB%Encoder #3 Output -. HDB3 Encoder #3 negative rail output clocked out on the rising edge of
DLDPO4 08 BECBICiEncoder #4 Outpu t +. HDB3 Encoder #4 positive rail output clocked out on the rising edge of
DLDNO4 99 BECBaEncoder #4 Output -. HDB3 Encoder #4 negative rail output clocked out on the rising edge of
HDB3 Decoder #5 NRZ Data Output. HDB3 Decoder #5 NRZ data clocked out on the rising edge of
DHNRZO 52
DHHDB3C.
DHBPV 53 HDB3 Decoder #5 Bipolar Violation Alarm. This active high signal pulses every time a bipolar
violation occurs in the decoding process.
AUXO1 78 Auxiliary Flag/Data #1 Output. Auxiliary Data #1 output that contains data value input on AUXI1. See
AUXI1 Description.
AUXO2 79 Auxiliary Flag/Data #2 Output. Auxiliary Data #2 output that contains data value input on AUXI2. See
AUXI1 Description.
AUXO3 80 Auxiliary Flag/Data #3 Output. Auxiliary Data #3 output that contains data value input on AUXI3. See
AUXI1 Description.
AUXO4 81 Auxiliary Flag/Data #4 Output. Auxiliary Data #4 output that contains data value input on AUXI4. See
AUXI1 Description.
DNAT 62 National Bit Output. Updated every frame based on the contents of the 12th bit in the frame as per
ITU G.742, G.751
Demultiplexer Input Al'S Detect. Active high alarm occurs when an all 1’s condition (AlS) is detected
DHAISD 58 at the DHNRZI input. This alarm will not occur if the input is a framed signal (i.e. all tributaries are AIS
on multiplexer side).
FLOS 59 Demultiplexer Loss of Frame Alarm. Active high Frame Loss Alarm that occurs when the Demux
has not detected the Frame word.
MSYNC 38 Multiplexer Frame Sync Pulse. Pulse of one high speed clock cycle synchronous with the last bit of
the frame (just before the frame word of the next frame).
Dmx Frame Syn c Pulse. Pulse of one high speed clock cycle synchronous with the first bit of the
DSYNC 55 . - ; .
frame word of the high speed incoming signal.
DAIS 61 AIS Error Bit Output. Updated every frame based on the contents of the 11th bit in the frame as per
ITU G.742 and G.751.
31,43 .
NC 51 Not Connected. These pins must be left unconnected.
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3.0 Function al Descrip tion

The LXT6234 E-Rate Multiplexer consists of a multi plexer block, a demulti plexer block, five
HDB3 decodars, andfive HDB3 ercodes. If the HDB3 cadecsare $sed the sgnal flow would be
asfollows:

Multiplexer: Four tributaries of data feedHDB3 decodes one through four. The NRZ outputs of
the decalers are canectedto the rmultiplexer tributary inpus. Within the multiplexer, the
justification or stuffing for eachtributary is determined the frame word is added; ard the high
speed N data ent out. The mdtiplexer output iscomectedto HDB3 encodr five whereit is
encaledand ®nt out asPositive Data Output (MHDPO) ard Negaive Data Output (MHDNO).

Demultiplexer: High sed encded daa feedsthe HDB3 decoer five and $ ouputas NRZ dat.
The decder output is canectedto the demultiplexer input where it erters both the frame seach
circuitry ard the demultiplexing circuitry. Once tre frame is detected the NRZ data is
demultiplexed into the four tributaries ard the justification is removed. Tributary data is trensent
out in NRZ format Theg tributary autputs, both Clock Output (DLCOX) and NRZ Output
(DLNRZOXx), areconreciedto HDB3 encalersone thiough four, ercoded andoutput asPostive
Data (MHDRO) ard Negetive Data (MHDNO).

3.1 Frame Format

The multiplexer and demultiplexer share the Mode Select MODE) control pin. When MODE is
low, the multiplexer conforms to the ITU G742format for four-E1 to E2 (Figure 4). An E2 frame
is 848 bitslong, with 206 ddabits ard one jugification hbit for each Elributary. When MODE is
high, the multiplexer conforms to the ITU G751 format for four-E2 to E3 (Figure5). ThisE3
frame is 1536 bitslong, with 377 data bitsandone jstification bit for eachE2 tributary:

In bothE2 aml E3formats thereare two flagbits perframe: tle AIS bit andthe Natioml bit. The
four justification bits may alsobe used as aditiona flagbits.

3.2 HDB3 Codecs

Five HDB3 codkecsatre includedwithin the LXT6234 to allow eagintegration with a wide range of
line interface cicuits. Thee are faur low speedcodecsfor the tribuary streamsand one highspeed
cocec to poces the high speedoutpu data. All five cocecsare identical ad all 1/O pirs are
exterrally accesible for each deice. All cocecscanbe geratedat the naximum opegting speed
if the chip isused asa gandaloneHDB3 trarscoder. Notethat the "low peed decalerssharea
clock with the multiplexer tributary clocks.

EachHDB3 decdler is providedwith Positive Data, Negtive Data, ad clock; they decale the
data into aimgle NRZ bit stream.The HDB3 encalersare preidedwith NRZ data andlock; they
prodice the Paitive Data and Negative Data [t strears.
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3.3 HDB3 Decod er Alar ms

A Bipdar Violation Alarm (MLBPVx, DHBPV) associated witheach HDEB decaler irdicate
detection of acodng violaton errar within the dda. Cading violationsincludeBipdar Violations,
a dring of morethanfour zerasin arow, or encaling violations. Theactive hich alarmis oneclock
cycle in duration

3.4 Multipl exer

The multiplexer formats four low speedNRZ tributariesinto a shgle high speedbit stream(Figure
3). Tributary data atesare g/nchronizedvia intenal elasic gorememofesusing a psitive
justification proces asspecified inthe ITU recomnendatiors.

Figure 3. Multiplexer Side Block Diagram

MLDPI[1:4] »| HDB3
MLDNI[L:4 p| Decoder » MLNRZO[L:4]
. o » MLBPV[1:4]
o P MESA[1:4]
MLCK[1:4] R )
P»| Elastic
MLFAIS[1:4] »| Store p| Multiplexer » MHNRZO
MLNRZI[1:4] > < And
Timing
LREFCK p| Cconol » MSYNC
MNAT >
MAIS >
AUXI[1:4] >
MHMUXC
MHNRZI »| HDB3 > MHDFO
Encoder #5
MHHDB3C > . LHONG

Data eners a firg-in/first-out (FIFO) elatic store block The FIFO receivethe data alogwith the
tributary clock anda ponter gererated fromthe iming contol. The ouput of the ebhdic store
block is clocked by the tributary eralde pulses fom the timing control, and the cata is inally
processed by the mitiplexer. Pracesing namally placeghe output data bit into the high peed bit
streamduring the tributay enatbe. An ance-per-frame exeptionoccus during jugtification.
During this evert the location of the pinter in the HFO is determined and adecison made for
justification. If the elasitc staeis lessthanhalf full, a justification bit (used for the awiliary flag
chanrels) is placed inthe bit grean and tle MESAX pinis set high Whenthe elatic store lecomes
overhalffull, atributarybit is clocked out from the FIFQ placedn thebit sream, ad the MESAX
pin <t low. Thereare thee jusification ind catas spreadthroughaut theframe toshow thestatus
of the justification bit to the demultiplexer. Finaly, the Natianal and AIS bits are adled at the
beginnng of eachframe, andthe bit streamis clocked ait on MHNRZO.

The mutiplexer timingcortrol receives ahigh speed clok& andgereratesthe frame $ructure and
timing contrd accoding to the Ht lengthof eachframe. This is 848 bitsfor an E2frame,and1536
bits for anE3frame. MODE provides fr either E2 or E3 selection.
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In cae d tributary trarsmisson failure orthe los of a sgnal, tributary data carbe facedto an all
1's sate.For eachtributarythis function is cortrolled at tle MLFAISX pin.

Figure 4. E2 Frame

213 217
ENEAAEE 208 E1

425 429

ENEEREA 208 E1

637 641 645
Lo 2|33 |aa|si|s2]s3|s4] 204 E1

4XE1 Tributaries Data 205 x 4 820
F1...F10 Frame Bits 1x10 10
J1...J4 Justification Ind. 4x 3 12
S1...S4 Justification Bits

Auxiliary Bits 1x 4 4
AIS Alarm Bit 1x 1 1
NAT National Bit 1x 1 1
Total 848
Figure 5. E3 Frame
| F1| F2 | F3 | F4 | F5| F6 | F7| F8| F9|F10|AIS |NAT| 372 E2
385 389
ESNEEEES 380 E2
769 773
|J1|J2|J3|J4| 380 E2
1153 1157 1161
[J1 ]2 |33 |34 s1|s2] s3|[s4] 376 E2

4XE2 Tributaries Data 377 x 4 1508
F1...F10 Frame Bits 1x10 10
J1...J4  Justification Ind. 4x 3 12
S1...84 Justification Bits

Aucxiliary Bits 1x 4 4
AlS Alarm Bit 1x 1 1
NAT National Bit 1x 1 1
Total 1536
3.4.1 Flag Bits

Two flag bits, defined as tle National Bit (MNAT) and Al S/Eror Bit (MAIS) are trarsmitted with
each fame.At the appopriate time the bt valuesof the MNAT ard MAIS inputs are ingrtedinto
the frame. Tlere ae al® four awili ary flag chamels awilable (AUXIX) that wse the justification
bit. Thesflagsare paced in tle frame appoximately 40% of the time,depeiding onthe rdio of
the tiibutary clock to the multiplexer clock. A high on MESAX indicatesthat the AUXIx flagwill
be irsertedinto the curent frame.
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3.4.2 Multiplexer Alarms

An indicata bit (MESAX) for eachtributary moritors the $atusof the elasic sorememoy. This
pin provides the justification status of the tributary. Under normal canditions this pin toggles at tle
frame ate with a 4®%6 duty cycle. Lage variationof the duy cycleindicatesthe tribuary clack
frequency is out of specification.Loss of clockwoud caug MESA to asume a &il value.

For use asa frequery alarmthis signal shoud be fltered bya sngle-ple RC filter far below the
frame fequency, ard cannectedo a fair of voltagecomparators The urfilt ered alarmsignal can
be ugdto clockthe awili ary datachanrel inputs.

3.5 Demulti plex er

Data entering the demultiplexer is sert to both the demultiplexing block ard the framer. The
framer using a Sieve algthm, examinegheincoming datato find the famingword A frame is
declaredoundwhen three msesshow theframeword hasbeenfoundat the ame Iacation within
the frame. Tletiming modue is thensynchronized to the incormg data frane ard the Frame Loss
Alam turns off.

Valid tributary data can ke extractechfter theframeis found. Foreach trilutary, three jusification
indicata bits are sbred A majority-rule determmination decides whether the justification bit is sent
astributary data (with clock) or as amuxiliary bit (with no clock).

The DNAT ard DAIS flagbitsare uplatedfor each fame andsent to treir dedcaed pins The
awxiliary flag bits AUXOx are ydatedwhen tley ae available o the fame.

3.5.1 Demultiplexer Alarms
The demultiplexer has twoactive-high alams: Frame Loss FLOS), ard Denultiplexer Input AIS
Detect ODHAISD).

* FLOS isactive at pever-upandclearsafter three cosecuive framesare detectedduring
nomal opeation FLOS becmesactve after nissng four corsecuive frames

* DHAISD activatesafter 8 con®cutivel's pas through the high speed NRZ dat stream.
DHAISD will occasimally glitchif four tributaries arall 1's ard the justification of all four
chanmsis identical. This glitchis fil tered with a engle-pole RCfilter.
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Figure 6. Demultiplexer Side Bloc k Diagram
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4.0 Glossary

AlS Alarm Indicaion Sgnal.
AMI Alternate Mak Inversion.

CCITT Consultative Committeefor Intemational Telegraph and Telephore (how calledthe
Intemational Telecommunications Union - ITU).

CODECCOder/DEMder, An asembly comprising an ercoderanda decder withinthe ame
unit.

HDB3 High Densty Bipolar code d order3, exenson of AMI.

E1l The pimary Eurgoeandigital rate of 2048 MHz, orthirty-two 64 KB channes.
E2 The ®cordary Eurgpeanrate, fairr E1 channelsat 8448 MHz.

E3 The tertiaryEumpearrate, bur E2 clannds at 31.368 MHz.

FIFO  First-in/First-Out Memory.

ITU Interretional Telecomrunicatiors Union.

NRZ  Non-Return to Zero.

PCB  Printed Grcuit Board.

RZ Return to Zero.
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5.0 Application Information

51 E1/E3 Multiplexer Block Diagr am

Figure 7 is a Bock diag-am of the EL/E3 Multiplexer.
Figure 7. E1/E3 Multiplexer Blo ck Diagram

< Ley > |
MLCKXx [ <_tpw_>|
MHHDB3C | |
DLCIx A
DHHB3C
to, |t ! |
I SU | h 1 1
MLDPIx MLDNIx | |
MHNRZI  DHDPI '
DHDNI DLNRZIx >< X I >< >< >
| | 't
| d
MLNRZOX  MLBPVx —!
MHDPO MHDNO
DHNRZO DHBPV >< E><; ><
DLDPOX DLDNOXx Y\
1 1

51.1 E1l Line Interface

* Receiwe clocksfrom the pule daa.

* Pas either HDB3 ercodedsignalsto the ERate Mutiplexer asclockandRZ data orasNRZ
da@!. (Both positive ard negative RZ data.)

5.1.2 LXT6234, E1/E2 Stage

* ThelLXT6234 mg interface with eitheHDB3 or non-HDB3 codedsignals. Datafrom anLIU
that doesnot perform HDB3 decaling mug be @nrectedto the HDB3 inputs on the
LXT6234. The are tle clock(MLCKX) and decader datainpu signals (both positive -
MLDPx and negave - MLD Nx). Whenreceivingdata foman LIU which doesperform
HDB3 decodng, the NRZ data isconrected to te MLNRZx input andthe clockcomectsto
the MLCKXx in on the LXT6234

¢ Thefour tributaiies are intedeawedinto a sngle, intemedary E2 rate data steam An
onboard crystal oscillator drives the data autput frequency from the nmux at the E2rate of
8.448MHz. A bit uffing algorithm implemened in the LXT6234 ensirestributary rate
integiity at the atput. The LXT6234 cortains elagic store huffersto managebit-stuffing
proces.

* The NRZ datais ser to a tibutary of the E-Rate Multiplexer, stage E2/E3.

1. |If the HDB3 decodr is onthe line inerface uit (LIU).
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5.1.3 LXT6234, E3 Stage

* The multiplexer portion of the LXT6234 intereawes bur asg/nchronouws E2 rate NRZ data
streamsinto a sngle E3data sream.Depending on theconfiguration eitheran a-board
crystal oscillator or an exemal reference clack drives the data autput frequency from the nux
atthe rate 6 34.3@ Mbps The ht stuffing algaithm implementedn theLXT6234 ersures
tributary rate integrity at the output.

* |f the LIU provides HDB3 encdaling, thenthe NRZ data ad clockare @ssdto the E3line
interface.

¢ |If the LIU doesnot pravide HDB3 encodng, then encoishg isdore by the LXT6234 anddata
is output aspositive andnegaive dat. An acivity montor providestributary fail naification
when recesary.

See Application Nate 9501 for additional information.
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Test Specifications

Note:

Minimum and maximum vaues in Tables 3 through9 and Figure 8through Figure 12 repregnt he
performance ecifications of the LXT6234 E-Rate Multiplexer ard are guaranteedby test excef,
wherenoted, by desgn.

Typical values ae ot sibject toproduction teding.

The LXT6234 E-Rate Multiplexer, fabricatedwith 0.8-micron CMOS tecimology, is curently
available ina 1®M-pin plagic quadflat pak paclkage EIAJ stancard 100PQFP). All devce I/0O
comgy with 5V CMOS stardards. A list of input andoutput signalsis provided with this data
sheet. Tlere are 8 input sgnalsand43 ouput sgnals In addtion, thee are dur V¢ power pins
andfour Ground power pins

A Chip EnaHde isprovidedto facilitate toard level, in-circuit tesing during the P manufactuing
process. The LXT6234 E-Rate Multi plexeris fully teded befae sipment.

Table 3. Absolute Ratings

Parameter Symbol Min Max Units
DC Supply Voltage VDD -0.3 7.0 \%
Input Voltage VIN 0 VDD+ 0.3 Y
Input Current N — 10 HA
Ambient Operating Temperature TAM -40 +85 °c
Storage Temperature TSTG -55 +150 °c
CAUTION: Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Table 4. DC Characteristics (TA=-40 to +85xC, Vdd=+5V+5%, GND=0 V)

Parameter Symbol Min Typ Max Units Test Conditions

High level input voltage Viu 0.7vDD — — \% VDD=5V+5V
Low level input voltage ViL — — 0.3VDD \% CMOS
High level output voltage VOH 2.4 4.5 — \% IOH = Rated Current
Low level output voltage VoL — 0.2 0.4 \% IOL = Rated Current
Input Current IIN -10 1 10 HA VIN = VDD, VSS
TriState leakage current loz -10 1 10 HA VOH = VDD or VSS
Power dissipation

4E1/E2 mode PD 100 mw VDD =5.25 V1

4E2/E3 mode 500 mw VDD =5.25V
Static current IDD — 1 20 HA VDD =5.25V
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7.0 AC Timing Specification s

Note: Unless otherwise gecified, all timing spedficaionsare reérencedat amiert cordition as
Tambient = -40° to 85°C, VDD =+5V+5%, GND = OV.

Figure 8. HDB3 Encoder and Decoder Timing (Re fer to Table 5)

t

| < cy >
|
MLCKx | <«tow—p!
MHHDB3C |
DLCIx | A
DHHB3C | |
th | |

MLDPIx MLDNIx

tey !

:4—“>|

MHNRZI ~ DHDPI '
DHDNI DLNRZIx | I
: |

—

MLNRZOXx  MLBPVx
MHDPO MHDNO

DHNRZO DHBPV IXI

DLDPOX DLDNOX

Table 5. HDBS3 Encoder and Decoder (Refer to Figure 8)

Parameter Symbol Min Typ Max Unit
Clock duty cycle tPWH 40 — 75 %
Data to clock setup time tsu 5 — — ns
Data to clock hold time tH 6 — — ns
Clock to data propagation time (50pF capacitive load) tPD — 15 25 ns

Figure 9. Multiplexer Tributary Input Timing (Refer to Table 6)

:L tcy [
|ty '
I
"
MLCKX \ﬂ | I
 bsu 1V ! !

wer @I @)
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Table 6. Multiple xer Tributary Input (Refer to Figure 9)

Parameter Symbol Min Typ Max Unit
Clock duty cycle tPWH 40 — 60 %
Data to clock setup time (falling edge) tsu 5 — — ns
Data to clock hold time (falling edge) tH 5 — — ns
Figur e 10. High S peed Multiple xer Input & Output Timing (Refer to Table 7)
|
| < fcyc »
|4—tPWH—>: |
MHMUXC V-
L tsul th | I
i
MAIS | I
MNAT
AUXI | I
1 I 1 1|:
PD
—
MHNRZO |
[
Table 7. High Speed Multiple xer Input & Output (Refer to Figur e 10)
Parameter Symb ol Min Type Max Unit
Clock duty cycle tPWH 40 — 60 %
Data to clock setup time tsu 5 — — ns
Data to clock hold time tH 6 — — ns
Clock to data propagation time tPD — 20 30 ns
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Figure 11. High S peed Demultiple xer Input & Output Timing (Refer to Table 8)
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Table 8. High Speed Demultiple xer Input & Output (Refer to Figure 11)

Parameter Symbol Min Type Max Unit
Clock duty cycle tPWH 45 — 75 %
Data to clock setup time tsu 8 — — ns
Data to clock hold time tH 5 — — ns
Clock to data propagation time tPD — 20 30 ns

Figur e 12. Chip Enable Timing (Refer to Table 9)

= X £
wome QN D

Table 9. Chip Enable (Refer to Figure 12)

Parameter Symbol Min Type Max Unit
CE to outputs enabled toN 20 30 ns
CE to outputs high impedance tPWH 20 30 ns
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Figure 13. Package Specifications

E-Rate Multiple xer — LXT6234

100-Pin PQFP

Table 10. 100-Pin Plastic Quad Flat Packs

» Part Number LXT6234QE
» Extenced Temperatue Range

— number of pins

> —P

d-»
L

L

|« D P
Inches Millimeters
Dim
Min Max Min Max
A - 0.134 - 3.40
A 0.010 - 0.25 -
A, 0.100 0.120 2.55 3.05
B 0.009 0.015 0.22 0.38
D 0.931 0.951 23.65 24.15
Dy 0.783 0.791 19.90 20.10
D3 0.742 REF 18.85 REF
E 0.695 0.715 17.65 18.15
Eq, 0.547 0.555 13.90 14.10
D Side pin count = 30 pins Es; 0.486 REF 12.35 REF
E Side pin count = 20 pins
e e 0.026 BSC (nominal) 0.65 BSC (nominal)
/
i for sides with even 1 2 L 0.026 0.037 0.65 0.95
— number of pins
e p_ _ — ; Ly 0.077 REF 1.95 REF
——1
I_f —— _T a3 5° 16° 5° 16°
—
: . . q 0° 70 0° 70
for sides with odd

T
S el e + »/Lef +

7‘

BSC—Basic Spacing Between @nters
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