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S3045

®

SONET/SDH OC-12 TO OC-48 MUX/DEMUX

FEATURES
• Complies with Bellcore and ITU-T

specifications
• Supports STS-12/STM-4 to STS-48/STM-16

Mux/Demux functions
• 8-bit LVDS data path for STS-48/STM-16 data
• 8-bit LVTTL data path with parity for each

STS-12/STM-4 data stream
• Optionally calculates even or odd parity over

parallel data bus or data and frame pulse
• Compatible with AMCC S3041/S3042 Mux/

Demux chipset
• Compatible with PMC PM5355 User Network

Interface device and PMC PM5312 STTX
• Optionally calculates and inserts Byte

Interleaved Parity (B1)
• Optionally compares B1 Byte Interleave Parity

on the receive side. Generates and inserts B1
Error indications (B1ERR)

• Optionally calculates and inserts M1 Bytes, and
recalculates and inserts the B2 parity bytes
due to the M1 insertions

• Optionally inserts section-trace bytes (J0/Z0) in
the transmit path

• Diagnostic Loopback Mode
• Out of Frame (OOF) monitor and alarm indication
• Loss of Signal (LOS) monitor and alarm indication
• Squelch Mode: Provides downstream clock

during Clock Recovery Failure
• Receive J0 Frame Pulse (J0FP) indicator
• Performs optional Frame synchronous

scrambling and descrambling
• Provides synchronization signal to STS-12/

STM-4 Network Interface Processors
• Single 3.3V supply
• 5 Volt tolerant input
•  208-pin PQFP/TEP package

APPLICATIONS
• SONET/SDH-based transmission systems

• SONET/SDH modules

• SONET/SDH test equipment

• ATM over SONET/SDH

•  Section repeaters

• Add drop multiplexers

• Broad-band cross-connects

• Fiber optic terminators

• Fiber optic test equipment

• ATM Switch Backbones

GENERAL DESCRIPTION

The S3045 SONET/SDH byte interleave chip is a
fully integrated STS-12/STM-4 to STS-48/STM-16
Mux/Demux device. The S3045 performs all neces-
sary byte interleave and byte de-interleave functions
for multiplexing and de-multiplexing of four STS-12/
STM-4 data streams into/from a single STS-48/STM-
16 data stream. The S3045 functions in conformance
with SONET/SDH transmission standards and is suit-
able for SONET-based ATM applications. Figure 1
shows a typical network application. Byte Interleave
parity (B1) is calculated and inserted for the transmit
path and calculated, compared and inserted for the
receive path. Optional frame synchronous scram-
bling and descrambling are performed, and an
STS-12/STM-4 framing signal is provided to the
STS-12/STM-4 interface processors to allow syn-
chronization of the receive STS-12/STM-4 data
streams.

Figure 1. System Block Diagram
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S3045 OVERVIEW

The S3045 byte interleave chip implements SONET/
SDH byte interleave functions required to multiplex/
demultiplex four STS-12/STM-4 data streams into a
single STS-48/STM-16 data stream. Each of the four
STS-12/STM-4 transmit/receive data streams uses
an 8-bit parallel interface with parity to maintain com-
patibility with industry standard network interface
processors. The STS-48/STM-16 data stream uses
an 8-bit parallel LVDS data path to be compatible
with the S3041/S3042 Mux/Demux chipset. The
block diagram in Figure 2 shows the basic operation
of the chip. This chip can be used with the S3041
and S3042 to implement the front end of SONET
equipment. The chip includes byte interleave cir-
cuitry along with B1 calculation, M1 calculation, J0/
Z0 insertion, and B1 verification circuitry. STS-48/
STM-16 data stream is monitored in the receive path
for OOF and LOS, and alarm outputs are generated.

The S3045 is divided into a transmitter section and a
receiver section. The sequence of operation is as
follows:

Transmitter Operations

1. 32-bit LVTTL parallel input from four 8-bit STS-
12/ STM-4 data streams (PIN A,B,C,D) with parity
(PARIN A,B,C,D).

2. Four Byte interleave conversion Mux.

3. Section-trace insertion (J0/Z0).

4. M1 calculation (addition of four STS-12/STM-4
M1 values) and insertion into the number one
STS-12/STM-4 location.

5. M1 insertion of zero into STS-12/STM-4 number
two, three, and four locations.

6. Four B2 parity byte calculations and insertions for
STS-1 frames after M1 insertions.

7. Frame synchronous scrambling.

8. B1 calculation and insertion.

9. STS-48/STM-16 compatible 8-bit wide 311 MHz
LVDS output (311DATOUT).

Receiver Operations

1. STS-48/STM-16 compatible 8-bit wide 311 MHz
LVDS input (311DATIN).

2. OOF and LOS states are monitored and alarms
are generated.

3. B1 extraction and calculation of the STS-48/STM-16
frame.

4. B1 calculation of the number one STS-12/STM-4
frame.

5. Frame synchronous descrambling.

6. B1 compare and error indication (B1ERR) genera-
tion for the STS-48/STM-16 frame.

7. Insert the number one STS-12/STM-4 B1 parity byte
into the number one STS-12/STM-4 frame and insert
errors if any found in the STS-48/STM-16 B1 parity
byte.

8. 32-bit (4 x 8 bit) parallel output of four STS-12/
STM-4 data streams (POUT A,B,C,D) with parity
output (PAROUT A,B,C,D).

Suggested Interface Devices

CCMA 7403S/0403S eciveDyrevoceRkcolC

CCMA 1403S xuM84-CO

CCMA 2403S xumeD84-CO

CCMA 1021SOGNOC reppaMTENOSMTA/SOP

CCMA 2021SELIN reppaMTENOSMTA

BER – Bit Error rate

CDR – Clock and Data Recovery

LOS – Loss Of Signal

OOF – Out Of Frame

ORX – Optical Receiver\

OTX – Optical Transmitter

S3045 Acronym List

SDH – Synchronous Digital Heirarchy

SEF – Severely Errored Frame

SONET – Synchronous Optical Network

STM – Synchronous Transport Module

STS – Synchronous Transport Signal
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Figure 2. Functional Block Diagram
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ARCHITECTURE/FUNCTIONAL DESIGN

Transmit Operation

The S3045 transmit section performs the byte inter-
leaving stage in the processing of a transmit
SONET/SDH STS-48/STM-16 byte wide data
stream. It converts four byte wide STS-12/STM-4
data streams into a single byte serial STS-48/STM-
16 data stream. The byte interleaved parity (B1) is
calculated over the entire STS-48/STM-16 frame and
inserted into the appropriate B1 location. In each
STS-48/STM-16 frame there is one B1 byte located
in the first STS-1 frame. The M1 byte is calculated
(addition of four STS-12/STM-4 M1 bytes) and in-
serted into the number one STS-12/STM-4 M1
position. Zero is inserted into the number two, three,
and four STS-12/STM-4 M1 positions. The section-
trace bytes (J0/Z0) can be optionally inserted by
setting the J0/Z0SEL high. The SONET/SDH scram-
bler can be enabled or disabled by the SCRBENB
input.

STS-48/STM-16 Byte Interleave Multiplexing

The byte interleave mux shown in Figure 2 takes in
the four byte wide STS-12/STM-4 data streams four
bytes at a time and outputs byte wide STS-48/STM-
16 data stream. The byte interleave mux inputs are
registered on the STS-12/STM-4 interface. The mux
first takes four bytes from the A input, followed by
four from B, four from C, and four from D. The pat-
tern is repeated as data on the A, B, C, and D inputs
are registered and passed into a four word deep
pipeline register. Each of the four data words are
then latched into holding registers. A counter at the
STS-48/STM-16 byte rate (311 MHz) controls a mux
that loads data into a register at the STS-48/STM-16
byte rate and is then transmitted. STS-48/STM-16
byte interleaving must be done four bytes at a time,
where as STS-3/STM-1 and STS-12/STM-4 is ac-
complished one byte at a time.

Scrambler

The scrambler can be utilized in order to guarantee
a suitable bit pattern, which prevents a long se-
quence of 1’s or 0’s. The frame synchronous
scrambler can be optionally used to scramble the
STS-48/STM-16 data stream. The SONET scram-
bling generator polynomial of 1 + x6 + x7 with a
sequence length of 127 is used. The scrambler will
be reset to “1111111” on the most significant bit of

the byte following the last byte of the first row (last
C1 byte) of the STS-12/STM-4 section overhead.
This bit and all subsequent bits to be scrambled will
be added modulo 2 to the output from the X7 position
of the scrambler (A1, A2, or C1 bytes are not
scrambled). The scrambler will run continuously
throughout the complete STS-48/STM-16 frame. A
set of signals from the frame control counter block
controls when the scrambler is on, off, or reset.

Frame Synchronization

The four STS-12/STM-4 input data streams from the
four controllers must be frame aligned before this
data is fed into the S3045 since the S3045 does not
have any data buffering. The four controllers each
output an active high framing position signal that is
input into the TIFP inputs of the S3045 that marks
the frame alignment on the output bus. This signal
goes high for a single 77.76 MHz clock period during
the first synchronous payload envelope byte immedi-
ately following the C1 bytes. The TIFP A,B,C,D
inputs associated with each of the four STS-12/STM-
4 data streams must be high at the same time so as
to indicate frame alignment of all four data streams.
These frame pulses will indicate frame alignment
with the first payload byte of the STS-12/STM-4
frames. When frame alignment occurs, valid data will
start to be output by the next valid frame. Valid B1
and B2 parity bytes will be output on the following
frame. Otherwise random data will be clocked out of
the 311DATOUT[7:0] output. In the event that all
four pulses are not high at the same time (frames
are not exactly aligned), a reset sequence will be
generated by the S3045 to re-synchronize the four
data streams.

In order to guarantee the synchronization of the four
controllers, a reset sequence will be applied by the
S3045. This reset will align the four STS-12/STM-4
inputs for multiplexing. Note that parity errors may
be erroneously generated during this reset se-
quence. Figure 3 depicts the following synchroniza-
tion sequence.

1. The SYNCRSTB will be asserted low to reset the
four controllers upon a misalignment of the four
TIFP pulses and will be held low for a minimum
16 PCLK A,B,C,D clock cycles (77.76 MHz).

2. The transmitter data clock (PCLK A,B,C,D) will
stop for a minimum 16 clock cycles while the
SYNCRSTB is asserted low.
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3. The SYNCRSTB will be removed (de-asserted
high) from the four controllers for a minimum 16
PCLK A,B,C,D clock cycles.

4. The transmit data clock (PCLK A,B,C,D) will con-
tinue to be stopped for a minimum 16 clock
cycles after reset is de-asserted and then start
clocking.

5. STS-12/STM-4 data out of the four controllers will
start to flow into the S3045. The S3045 will
search for a high pulse on the TIFP input pulses
on all four channels. If the four controllers are not
frame aligned in 250us this sequence will restart.

Frame Control Counter

The frame counter receives the TIFP signals indicat-
ing the frame boundaries and counts 38,880 bytes (9
rows x 90 columns x 48 STS-1) to ensure that the
transmitter is receiving synchronous TIFP pulses.
The frame counter keeps track of the overhead bytes
so that proper location and insertion of bytes is ac-
complished.

The frame control block outputs a frame synchro-
nous reset signal (SYNCRSTB) that frame aligns the
STS-12/STM-4 network interface processors. The
Transmit Input Frame Pulse (TIFP) signal indicates
to the frame counter the frame position of the input
data channel. If the transmitter does not get four
simultaneous TIFP signals after 250us the
SYNCRSTB pin is asserted low. The frame counter
controls the output mux on the scrambler to allow
scrambling, parity byte (B1) generation and inser-
tion, M1 calculations and insertions, Z0 calculations
insertions, and parity byte (B2) generations and in-
sertions.

Figure 3. S3045 Synchronous Reset  Functional Timing Diagram

Clock Generation

The clock generation circuitry generates the 77.76
MHz PCLK A,B,C,D clock required for the byte wide
STS-12/STM-4 interface from the 311 MHz clock
(311TCLK) required for the byte wide STS-48/STM-
16 interface.

Bit Interleaved Parity - N

Bit Interleaved Parity-N (BIP-N) is a method of error
monitoring. Even parity is used for the BIP-8 calcula-
tion. The transmitting equipment generates an N-bit
code over a specified portion of the signal in such a
manner that the first bit of the code provides even
parity over the first bit of all N-bit sequences on the
covered portion of the signal, the second bit provides
even parity over the second bit of all N-bit se-
quences within the specified portion, etc. Even parity
is generated by setting the BIP-N bits so that there
are an even number of ones in each of all N-bit
sequences including the BIP-N.

B1 Parity Calculation

This byte is allocated for regeneration section error
monitoring. This byte will be calculated using even
parity. Even parity is generated by setting the bit
interleaved parity bits so that there is an even num-
ber of ones in each monitored partition of the signal.
The interleaved even parity byte B1 is calculated
over the entire scrambled STS-48/STM-16 frame
and inserted into the B1 location of the next frame
before going through the scrambling process. The
computed bit interleaved parity is only placed in the
B1 byte of the first STS-1 signal of the STS-48/STM-
16 frame before scrambling (one B1 byte is valid in a

PCLK A,B,C,D

16 cycles 16 cycles

TIFP A

TIFP B

TIFP C

TIFP D

SYNCRSTB

TIFP D misaligned
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single STS-48/STM-16 frame). The B1 parity byte is
calculated after the M1 bytes are inserted, the sec-
tion-trace J0/Z0 bytes are inserted, and the B2 parity
bytes are inserted.

B2 Parity Calculation

The B2 byte is allocated in each STS-1 frame for a
line error monitoring function. The interleave even
parity byte B2 is optionally calculated and inserted
only over the four STS-1 frames that the four M1
bytes were inserted (the B2 byte will not be calculated
for all 48 STS-1’s). These four B2 bytes are calcu-
lated over the STS-1 frames of the previous STS-48/
STM-16 frame except for the first three rows of the
section overhead (computed over all bits of the line
overhead and capacity envelope of the previous STS-
1 frame before scrambling) and is inserted into the
appropriate B2 locations (locations of the B2 bytes
are found by control from the frame counter block) of
the current frame before scrambling. These bytes will
be inserted within a STS-48/STM-16 signal (48 B2
bytes are contained in a single STS-48/STM-16

Table 1. Section-Trace Insertion (J0/Z0) Bytes

frame). These parity bytes are optionally calculated
and inserted after the M1 bytes are inserted into the
STS-48/STM-16 and before the B1 is calculated and
inserted. The B2/M1SELB select line allows for B2
and M1 calculations to be turned off.

M1 Byte ( B2 Parity Error Count )

The STS-48/STM-16 M1 byte is calculated by ex-
tracting each of the four M1 bytes of the STS-12/
STM-4 frames and adding them together and insert-
ing this new M1 byte into the STS-48/STM-16 M1
byte. For STS-48/STM-16 rate the M1 count will
truncate at 255 (never report more than 255 errors).
The STS-48/STM-16 M1 byte will only be transmitted
over the number one STS-12/STM-4 data stream.
The other 3 STS-12/STM-4 M1 bytes will be inserted
with the value of zero.

Section-trace Insertion (J0/Z0) Bytes

The section-trace bytes (J0/Z0) can optionally be
filled by setting J0/Z0SEL as indicated below in
Table 1.

LES0Z/0J noitpircseD

0 .noitacifidomonhtiwhguorhtdessaperasetyb0Z/0J-noitarepOtnerapsnarT

1
dna)tnerapsnart(noitacifidomonhtiwhguorhtdessapsi)etyb0J(84fo1etyB

84(xeh03otxeh20foseulavehthtiwdellifera)setyb0Z(84hguorht2setyb
.ylevitcepser)lamiced
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RECEIVER OPERATION
The S3045 byte interleave receive section converts
the byte wide STS-48/STM-16 LVDS data stream
into four byte wide STS-12/STM-4 LVTTL data
streams with parity. The B1 parity byte is calculated
over the STS-48/STM-16 frame and over the number
one STS-12/STM-4 frame. The STS-48/STM-16 B1
parity byte is compared to the one received, if an
error exists then B1ERR will be asserted and the
STS-12/STM-4 parity B1 will be inserted with the
same number of bit errors found in the STS-48/STM-
16 B1 parity byte. Also, if no errors exist then the
calculated STS-12/STM-4 B1 will be inserted into the
number one STS-12/STM-4 frame. A frame synchro-
nous descrambler can be optionally disabled by the
DSCRBENB input. The input data stream is moni-
tored for Loss of Signal (LOS) and Out of Frame
(OOF) and alarms are generated for each one.

Descrambling

The byte wide STS-48/STM-16 data stream is op-
tionally descrambled using the SONET frame syn-
chronous descrambler with a generator polynomial
of 1 + x6 + x7 with a sequence length of 127. The
descrambler algorithm is identical to the scrambler
algorithm. The descrambler will be reset to
“1111111” on the most significant bit of the byte fol-
lowing the last byte of the first row of the STS-12/
STM-4 section overhead. This bit and all subsequent
bits to be descrambled will be added modulo 2 to the
output from the X7 position of the descrambler (A1,
A2, or C1 bytes are not descrambled). The
descrambler will run continuously throughout the
complete STS-48/STM-16 frame. A signal from the
frame counter block controls when the descrambler
is on, off, or reset.

Receive Frame Counter

The frame counter receives the FRAME signal indi-
cating the frame boundaries and counts 38,880
bytes (9 rows x 90 columns x 48 STS-1) to ensure
that the receiver is receiving synchronous FRAME
pulses. The frame counter keeps track of the over-
head bytes so that proper location and insertion of
bytes is accomplished. In diagnostic loopback mode,
a loopback frame (LB_FRAME) signal is generated
internally and the FRAME input is disabled.

Clock Generation

The clock generation circuitry generates the 77.76
MHz POCLK clock required for the byte wide STS-12/
STM-4 interface from the 311 MHz clock (311CLKIN)
required for the byte wide STS-48/STM-16 interface.

B1 Parity Calculation and Compare

The B1 byte is allocated for regeneration section error
monitoring. This byte will be calculated using even
parity. The section bit interleaved parity (BIP-8) error
detection code B1 will be optionally calculated for ev-
ery STS-48/STM-16 frame before descrambling and
for the number one STS-12/STM-4 frame after
descrambling. The B1 value is compared to the ex-
tracted value of the STS-48/STM-16 B1 parity byte
after descrambling in the following frame. B1 errors
will be shown at the B1ERR output when the B1SELB
is active. The calculated STS-12/STM-4 B1 parity
byte will be inserted after descrambling into the num-
ber one STS-12/STM-4 frame if there are no errors
found on the STS-48/STM-16 B1 parity byte. If there
are errors found with the STS-48/STM-16 B1 parity
byte, the number of bit errors (1 to 8) will be passed
onto the STS-12/STM-4 B1 parity byte for insertion
into the number one STS-12/STM-4 frame. The num-
ber one STS-12/STM-4 frame is output on the
POUT[7:0]A data bus. The following functional timing
diagram depicts the B1ERR timing.

Figure 4. B1 Error (B1ERR) Functional Timing Diagram

POCLK

B1ERR

low for a minimum of 2
clock cycles
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FRAMER (In-frame, going out-of-frame)

The frame acquisition algorithm determines whether
the receiver is in-frame or out-of-frame. In-frame is
defined as the state where the frame boundaries are
known. Out-of-Frame (OOF) is defined as the state
where the frame boundaries of the incoming signal
are unknown. OOF is also referred to as the Se-
verely Errored Frame (SEF) in the SONET
standards. The frame pulse (FRAME) input of the
S3045 indicates if the frame boundaries are known
(in-frame) or unknown (out-of frame).

An Out-of-Frame (OOF) also known as an SEF con-
dition on an STS-48/STM-16 signal will be declared
when a minimum of four consecutive errored framing
patterns have been received. The maximum SEF de-
tection time will be 625 µs for a random signal. The
framing algorithm used to check the alignment is
such that 10-3 BER does not cause an SEF more
than once every 6 minutes. This algorithm examines
the 48th A1 (F6h) byte and the first four bits of the
first A2 (28h) byte for a total of 12 bits to guarantee
this requirement.

When in an SEF condition the S3045 will assume
the frame has been recovered and declare an in-
frame condition on detecting two successive error-
free framing patterns. This implementation of the
frame recovery circuit achieves realignment follow-
ing a declared SEF within 250-µs.

Figure 5. OOF State Machine

Loss of Signal (LOS)

The Loss of Signal (LOS) block monitors the incom-
ing data stream for all zero’s. When a minimum of 27
µsec of all zero’s are detected, a loss of signal (LOS)
is declared (high signal). LOS is deactivated (low
signal) when two consecutive valid framing patterns
are detected and no LOS condition is detected in
between. LOS is updated on the falling edge of
POCLKA,B,C,D.

J0 Frame Pulse

The J0 Frame Pulse output will be active high when
the J0 byte is presented on the POUT[7:0]A data
bus. Figure 6 depicts the functional timing of this
signal.

FP Frame Pulse

The FP output indicates frame boundaries in the in-
coming data stream. FP pulses high for one POCLK
cycle when the third A2 byte of the framing se-
quence is valid on the POUT[7:0]A data bus. Figure
7 depicts the functional timing of this signal.

STS-48/STM-16 Byte Interleave Demux

The byte interleave demux shown in Figure 2 con-
verts the byte wide STS-48/STM-16 data stream into
four byte wide STS-12/STM-4 data streams. The
data is byte de-interleaved using four bytes at a
time. The data is output with a 77.76 MHz clock.

NORMAL STATE
OOF (SEF)

STATE

2 consecutive error free 
framing patterns

Reset

4 consecutive errored framing patterns
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It is important to note that in squelch mode there
may be up to 3.2 nsec shortening or lengthening of
the POCLK A,B,C,D cycle, resulting in an apparent
phase shift in the POCLK at the de-assertion of the
SD condition. Another similar phase shift will occur
when the SD condition is reasserted. Figure 8 de-
picts this operation.

In the normal operating mode with SQUELCHB input
inactive (high), there will be no phase discontinuities
at the POCLK A,B,C,D output during signal loss or
re-acquisition (assuming operation with continuous
clock from the CRU device such as the AMCC
S3040 or S3047). Figure 9 depicts this operation.

Byte wide Parity Calculation

Odd parity or even parity can be calculated using the
PIN A,B,C,D and POUT A,B,C,D data busses by set-
ting the PARSEL line high for even parity or low for
odd parity. Even parity is generated by setting the
parity bit so that there are an even number of ones
throughout the 9 bits. Odd parity is generated by
setting the parity bit so that there is an odd number
of ones throughout the 9 bits.

Reset Operation

The RESET (RSTB) input forces all the internal logic
of the S3045 to its deasserted state. All of the se-
quential logic inside the S3045 will remain static for
as long as reset is asserted. The RESET input is
implemented using a schmitt type receiver. The RE-
SET input is asynchronous to the input clock.
RESET should be asserted for at least 30 nano sec-
onds after power up for proper operation. During
reset PCLK A,B,C,D and POCLK A,B,C,D will stop,
and SYNCRSTB will remain high.

OTHER OPERATING MODES
Diagnostic Loopback

When the Diagnostic Loopback Enable (DLEB) input is
low, a loopback from the transmitter to the receiver at
the serial data rate can be set up for diagnostic pur-
poses. In loopback mode the STS-48/STM-16
transmitter outputs (311DATOUT[7:0], 311CLKOUT
and an internally generated Frame pulse on the third
A2 byte (that is not accessible to the outside of the
chip)) are internally connected to the STS-48/STM-16
receiver inputs (311DATIN[7:0], 311CLKIN, and
FRAME). In loopback mode the STS-48/STM-16 trans-
mitter outputs (311DATOUT[7:0] and 311CLKOUT) are
still active.

“Squelched Clock” Operation

Some integrated optical receiver/clock recovery
modules force their recovered serial receive clock
output to the logic zero state (squelched clock) if the
optical signal is removed or reduced below a fixed
threshold. This condition is accompanied by the ex-
pected deassertion of the Signal Detect (SD) output.

The S3045 has been designed for operation with
clock recovery devices that provide continuous serial
clock for seamless down stream clocking in the
event of optical signal loss. For operation with an
optical transceiver that provides the “squelched
clock” behavior as described above, the S3045 can
be operated in the “squelched clock mode” using the
SQUELCHB input.

In squelch mode, the 311CLKIN is used for all re-
ceiver timing when the SDLVPECL or SDLVTTL
inputs are in the active state. (SDLVPECL and
SDLVTTL are in opposite logical states.) When the
SDLVPECL or SDLVTTL inputs are placed in the
inactive state (usually by the de-assertion of the Sig-
nal Detect [SDLVPECL and SDLVTTL are in the
same logical state] from the optical transceiver/clock
recovery unit) the transmitter serial clock (311TCLK)
will be used to maintain timing in the receiver sec-
tion. This will allow the POCLK A,B,C,D to continue
to run and the parallel outputs to flush out the last
received characters and assume the all zero state
imposed at the serial data input.
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Figure 6. J0 Frame Pulse Functional Timing Diagram

Figure 7. FP Frame Pulse Functional Timing Diagram

FP

POUTA[7:0]

POUTD[7:0]

POUTC[7:0]

POUTB[7:0]

A1 A2 A2 A2 A2 A2

A1 A2 A2 A2 A2 A2

A1 A2 A2 A2 A2 A2

A1 A2 A2 A2 A2 A2

J0FP

POUTA[7:0]

POUTD[7:0]

POUTC[7:0]

POUTB[7:0]

J0 Z0 Z0 Z0 Z0 Z0

Z0 Z0 Z0 Z0 Z0 Z0

Z0 Z0 Z0 Z0 Z0 Z0

Z0 Z0 Z0 Z0 Z0 Z0
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Figure 8. Functional Operation of SQUELCH Mode

Figure 9. Functional Operation of Non-SQUELCH Mode

SDLVPECL

POCLK A,B,C,D
SDLVTTL = LOW

SQUELCHB = LOW

Note: POCLK A,B,C,D is now
derived from 311TCLKP/N
(from the transmitter)

Note: A shortening or lengthening of 
POCLK A,B,C,D of up to 3.2 ns.
(Assuming 311CLKIN is within 
its specification)

SDLVPECL

POCLK A,B,C,D
SDLVTTL = LOW

SQUELCHB = HIGH Note: POCLK A,B,C,D continues 
to be derived from 311CLKINP/N
(from the receiver)
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Table 2. Transmitter Input Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

KLCIP LTTVL I 921 hcihwkcolctupnizHM67.77asiKLCIP.kcolCtupnIlellaraP
NIPehtnoatadehtrefsnartotdesusiKLCIP.dengilasi]0:7[NIP
selpmasKLCIPfoegdegnisirehT.retsigergnidlohaotnistupni

.]0:7[D,C,B,ANIP

]0:7[ANIP
]0:7[BNIP
]0:7[CNIP
]0:7[DNIP

LTTVL I ,371–081
,941–651
,711–121
,311–511

,19–49
68–98

ehtotdengila,drowces/setybM67.77A.tupnIataDlellaraP
tibtnacifingistsomehtsi]7[NIP.kcolctupnilellarapKLCIP
.)dettimsnarttibtsrifeht,drowhcaefo1tibotgnidnopserroc(

hcaefo8tibotgnidnopserroc(tibtnacifingistsaelehtsi]0[NIP
gnisirehtnodelpmassi]0:7[NIP.)dettimsnarttibtsaleht,drow

.KLCIPfoegde

BNEBRCS LTTVL I 891 emarfeht,evitcanehW.wolevitcA.elbanEelbmarcS
relbmarcseht,evitcaninehW.delbanesirelbmarcssuonorhcnys
lamronnidegnahcebtontsumdnacitatssilangissihT.delbasidsi

.noitarepo

NKLCT113
PKLCT113

SDVL I 03
13

ehtetarenegotrettimsnartehtybdesU.kcolCtimsnarTzHM113
.atadediwetyb61-MTS/84-STSehtemiterdnaskcolczHM67.77

APFIT
BPFIT
CPFIT
DPFIT

LTTVL I 271
841
211

58

setacidniti,evitcanehW.hgihevitcA.esluPemarFtupnItimsnarT
hgihseogPFIT.)]0:7[NIP(atadtimsnartehtfonoitisopemarfeht
tsrifehtgniruddoirep)zHM67.77(D,C,B,AKLCPelgnisarof
siPFIT.setyb1C21retfaetybepolevnedaolyapsuonorhcnys

.KLCIPfoegdegnisirehtnonidekcolc

ANIRAP
BNIRAP
CNIRAP
DNIRAP

LTTVL I 181
641
111

48

ytirapfotupniehtnognidnepedytirapneveroddO.tupnIytiraP
NIRAP.subatadD,C,B,A]0:7[NIPtib8ehtrof)LESRAP(tceles

.KLCIPfoegdegnisirehtnonidekcolcsi

BLES1M/2B LTTVL I 002 nehW.wolevitcA.tceleStnuoCytiraPdnaetyBytiraP1M/2B
.delbasiderasnoitresnidnasnoitaluclacetyb1M/2Behtevitcani
snoitaluclac1Mdna2B(srucconoitarepolamron,evitcanehW
ebtontsumdnacitatssilangissihT.)delbaneerasnoitresnidna

.noitarepolamronnidegnahc

LES0Z/0J LTTVL I 502 ecart-noitcestceles,niptceleS.tceleSnoitresnIecarT-noitceS
dessaperasetyb0Z/0JehtwolnehW.snoitpo0Z/0Jsetyb
si)etyb0J(84fo1etyb,hgihnehW.noitacifidomonhtiwhguorht
2setybdna)tnerapsnart(noitacifidomonhtiwhguohtdessap
xeh03otxeh20foseulavehthtiwdellifera)setyb0Z(84hguorht
dnacitatssilangissihT).1elbaTeeS(.ylevitcepser)lamiced84(

.noitarepolamronnidegnahcebtontsum

PESLUP
NESLUP

SDVL I 25
15

tuptuoN/PDAERehtetarenegotdesusitupnisihT.tupnIESLUP
kcolctupniKLCT113ehtottupniN/PESLUPehtgnizinorhcnysyb
1403SCCMAehthtiwnoitareporofderiuqeR(.retsigerahguorht

.)xuMXT84-CO

LESXTPFRAP LTTVL 802 detaluclacsiytirap,wolnehW.tceleStimsnarTesluPemarFytiraP
siytirap,hgihnehW.D,C,B,A]0:7[NIPsubatadehtrevo
timsnarTehtdnasubatadD,C,B,A]0:7[NIPehtrevodetaluclac
tsumdnacitatssilangissihT.)D,C,B,APFIT(esluPemarFtupnI

.noitarepolamronnidegnahcebton
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Table 3. Transmitter Output Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

AKLCP
BKLCP
CKLCP
DKLCP

LTTVL O 821
721
621
521

ehtgnidividybdetarenegkcolczHM67.77A.kcolClellaraP
etybetanidroocotdesuyllamronsitI.ruofybKLCT113lanretni
srossecorpdaehrevo4-MTS/21-STSehtneewtebsrefsnartediw

.ecived5403Sehtdna

-TUOTAD113
]0:7[N/P

SDVL O 14–84
23–93

113A.htapatadediwetyb61-MTS/84-STS.ataDtibM113
kcolctuptuolellarapzHM113ehtotdengila,drowces/setybM
tibtnacifingistsomehtsi]7[TUOTAD113.)TUOKLC113(
.)dettimsnarttibtsrifeht,drowhcaefo1tibotgnidnopserroc(

8tibotgnidnopserroc(tibtnacifingistsaelehtsi]0[TUOTAD113
.)dettimsnarttibtsaleht,drowhcaefo

PTUOKLC113
NTUOKLC113

SDVL O 72
62

-STStimsnartehtrofkcolcasiTUOKLC113.kcolCzHM113
hcihw,kcolctuptuozHM113A.htapatadediwetyb61-MTS/84

.dengilasi]0:7[TUOATAD113

BTSRCNYS LTTVL O 221 krowteNeht,evitcanehW.wolevitcA.teseRsuonorhcnyS
-STSruofehtezinorhcnysottesererasrossecorPecafretnI
5403Sehtswohs3erugiF.smaertsatadgnimocni4-MTS/21

.margaidgnimittesersuonorhcnys

ARRERAP
BRRERAP
CRRERAP
DRRERAP

LTTVL O 281
541
011

38

atahtrellortnocehtotsetacidnI.hgihevitcA.tuptuOrorrEytiraP
subatadD,C,B,A]0:7[NIPehtnodetcetedneebsahrorreytirap
neebsahrorreytirapa,evitcanehW.atadfoetybsuoiverpano
neebsahatadD,C,B,A]0:7[NIP,evitcaninehW.deviecer
ybdeyaledebnactuptuoRRERAP.srorreytiraptuohtiwdeviecer
erugiFeeS.OFIFatadlanretniehtoteudselcycKLCPevifoteno
,tesererawdrahadnanoitidnoctesercnysagnirudtahtetoN.01

.detarenegebylsuoenorreyamsrorreytirap

PDAER
NDAER

SDVL O 45
35

ehtgnizinorhcnysfotluserehtsituptuosihT.tuptuOdaeR
.retsigerahguorhtkcolctupniKLCT113ehtottupniN/PESLUP

).1403SCCMAehthtiwnoitareporofderiuqeR(
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Table 4. Receiver Input Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

P/NNITAD113
]0:7[

SDVL I ,41–12
4–11

113a,subatad61-MTS/84-STSlellaraP.stupnIataDtibM113
NIATAD113.]NIKLC113[tupnilellarapehtotdengiladrowces/etybM
eht,drowhcaefo1tibotgnidnopserroc(tibtnacifingistsomehtsi]7[
tibtnacifingistsaelehtsi]0[NIATAD113.)deviecertibtsrif
.)deviecertibtsaleht,drowhcaefo8tibotgnidnopserroc(

.NIKLC113foegdegnisirehtnodehctalsi]0:7[NIATAD113

NNIKLC113
PNIKLC113

SDVL I 52
42

tahtkcolctupnietaretybzHM113asiNIKLC113.kcolCzHM113
]0:7[NITAD113.atadtupnilairesetyb]0:7[NIATAD113otdengilasi

.NIKLC113ehtfoegdegnisirehtnonidekcolceraEMARFdna

NEMARF
PEMARF

SDVL I 2
1

etyb2Adrihtehttahtsetacidniti,evitcanehW.hgihevitcA.emarF
.snip>0:7<NITAD113ehtnodilavsiecneuqesgnimarfehtfo

maertsatadgnimocniehtniseiradnuobemarfsetacidnitieroferehT
.)]0:7[NITAD113(

BNEBRCSD LTTVL I 991 emarfeht,evitcanehW.wolevitcA.elbanErelbmarcseD
emarfehtevitcaninehW.delbanesirelbmarcsedsuonorhcnys
tsumdnacitatssilangissihT.delbasidsirelbmarcsedsuonorhcnys

.noitarepolamronnidegnahcebton

BHCLEUQS LTTVL I 102 yrevocerkcolcanehwevitcaniteS.wolevitcA.edoMkcolChcleuqS
-errossollangisgnirudkcolcsuounitnocasedivorpdesuecived
seoddesuecivedyrevocerkcolcehtnehwevitcateS.noitisiuqca
langisrossollangisgnirudkcolcsuounitnocaedivorpton

evitcanisiLTTVLDS/LCEPVLDSdnaevitcanehW.noitisiuqca
eht)setatslacigolemasehtnieraLTTVLDSdnaLCEPVLDS(
gnimitniatniamotdesueblliw)KLCT113(kcolclairesrettimsnart
ebtontsumdnacitatssilangissihT.noitcesgniviecerehtni

.noitarepolamronnidegnahc

LTTVLDS LTTVL I 291 evitcA.0cigolotdeitsiLCEPVLDSnehwhgiHevitcA.tceteDlangiS
LTTVLdedne-elgnisA.1cigoltadlehsiLCEPVLDSnehwwoL
etacidnioteludomreviecerlacitpolanretxeehtybnevirdebottupni
eht,evitcanisiLTTVLDSnehW.rewoplacitpodeviecerfossola
aotdecrofyllanretnieblliwsnip]0:7[NITAD113ehtnoatad
LES1BnehW:etoN.dessapybrelbmarcsedehthtiworeztnatsnoc
siLTTVLDSnehW.emarfhcaeotnidetresnisietyb1Ba,evitcasi
.yllamrondessecorpeblliwsnip]0:7[NITAD113ehtnoatad,evitca

LCEPVLDS LCEPVL I 191 evitcA.0cigoltadlehsiLTTVLDSnehwhgiHevitcA.tceteDlangiS
LCEPVLdedne-elgnisA.1cigoltadlehsiLTTVLDSnehwwoL
etacidnioteludomreviecerlacitpolanretxeehtybnevirdebottupni
eht,evitcanisiLCEPVLDSnehW.rewoplacitpodeviecerfossola
yllanretnieblliwsnip]0:7[NITAD113niataDlaireSehtnoatad
:etoN.dessapybrelbmarcsedehthtiworeztnatsnocaotdecrof
nehW.emarfhcaeotnidetresnisietyb1Ba,evitcasiLES1BnehW
eblliwsnip]0:7[NITAD113ehtnoatad,evitcasiLCEPVLDS
ehtotdetcennocebotsiLTTVLDSnehW.yllamrondessecorp
LCEPVLDSneht,LCEPVLDSfodaetsnieludomreviecerlacitpo

.tceteDlangiSwolevitcanatnemelpmiothgiHdeitebdluohs
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Table 5. Receiver Output Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

]0:7[ATUOP
]0:7[BTUOP
]0:7[CTUOP
]0:7[DTUOP

LTTVL O 161–861
331–041

99–601
27–97

,drowces/etybM67.77a,subatadlellaraP.tuptuOataDlellaraP
tsomehtsi]7[TUOP.)KLCOP(kcolctuptuolellarapehtotdengila
tibtsrifeht,drowhcaefo1tibotgnidnopserroc(tibtnacifingis
tibotgnidnopserroc(tibtnacifingistsaelehtsi]0[TUOP.)deviecer

TUORAP,SOL,]0:7[TUOP.)deviecertibtsaleht,drowhcaefo8
ehtnodetadpueraFOOdnaD,C,B,APF,RRE1B,D,C,B,A

.KLCOPfoegdegnillaf

AKLCOP
BKLCOP
CKLCOP
DKLCOP

LTTVL O 961
141
701

08

etaretybzHM67.77eraD,C,B,AKLCOP.kcolCtuptuOlellaraP
lairesetybD,C,B,A]0:7[TUOPotdengilaeratahtskcolctuptuo

.KLCOPfoegdegnillafehtnodetadpusi]0:7[TUOP.atadtuptuo

APF
BPF
CPF
DPF

LTTVL O 751
031

59
96

atadgnimocniehtniseiradnuobemarfetacidnI.esluPemarF
etyb2AdrihtehtnehwelcycKLCOPenorofhgihseslupPF.maerts
siPF.atad]0:7[ATUOPehtnodilavsiecneuqesgnimarfehtfo

.KLCOPfoegdegnillafehtnodetadpu

FOO LTTVL O 581 ehtnehwevitcasilangis)FOO(emarFfotuOehT.emarFfotuO
evitcanisiFOOehT.noitidnocemarffotuonadetcetedsah5403S
ruofnehwsrucconoitaralcedFOOnA.emarfnisi5403Sehtnehw
otdesusiFOO.deviecererasnrettapgnimarfderorreevitucesnoc
gnimarfehtrofhcraesotrotcetednrettapgnimarfmaertspuelbane

.langissihtfognimitlanoitcnufehtstciped31erugiF.nrettap

Table 4. Receiver Input Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

BBVDS I 091 yllanretnidesaiB.tupniLCEPVLDSehtrofnipsaiB.tceteDlangiS
.V3.1-DDVot

LESPF LTTVL I 402 otdesusitupniEMARFehtwolnehW.tceleSesluPemarF
.tuptuosietyb2AdrihtehtnehweslupD,C,B,APFehtetareneg
gnisudetarenegyllanretnisituptuoD,C,B,APFeht,hgihnehW
nehwhgihdetressasiD,C,B,APFehT.yradnuobemarf2A1Aeht
sihT.hgihtesnoitarepolamronroF.tuptuosietyb)h82(2Adrihteht

.noitarepolamronnidegnahcebtontsumdnacitatssilangis

LESXRPFRAP LTTVL I 702 detaluclacsiytirap,wolnehW.tceleSevieceResluPemarFytiraP
detaluclacsiytirap,hgihnehW.D,C,B,A]0:7[TUOPatadehtrevo
,B,APF(eslupemarfehtdnaD,C,B,A]0:7[TUOPatadehtrevo
lamronnidegnahcebtontsumdnacitatssilangissihT.tuptuo)D,C

.noitarepo
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Table 5. Receiver Output Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

FOOESLUP LTTVL O 681 langis)FOO(emarFfotuOehT.hgihevitcA.emarFfotuOesluP
emarffotuosi5403Sehtnehwsn5.7fomuminimarofesluplliw
ehT.sµ052rofdeviecertonsiyradnuob2A1Aehtnehwdna
FOOnA.emarfnisi5403SehtnehwevitcanisiFOOESLUP
snrettapgnimarfderorreevitucesnocruofnehwsrucconoitaralced
nrettapgnimarfmaertspuelbaneotdesusiFOO.deviecerera
ehtstciped31erugiF.nrettapgnimarfehtrofhcraesotrotceted

.langissihtfognimitlanoitcnuf

PF0J LTTVL O 602 detneserpsietyb0JehtnehwevitcA.hgihevitcA.esluPemarF0J
.subatad]0:7[ATUOPehtno

RRE1B LTTVL O 381 neebsahrorretib1BatahtsetacidnI.hgihevitcA.rorrEytiraP1B
mumixamaesluplliwRRE1BemarfhcaeroF.hgihnehwdetceted
rofwoleblliwRRE1Beht)srorretib(seslupneewtebnI.semit8fo
gnittesybffodenrutebyamsihT.selcycKLCOP2fomuminima

.evitcaniBLES1Beht

ATUORAP
BTUORAP
CTUORAP
DTUORAP

LTTVL O 851
441

69
86

ytirapfotupniehtnognidnepedytirapneveroddO.tuptuOytiraP
,C,B,APFdnaD,C,B,A]0:7[TUOPtib8ehtrof)LESRAP(tceles
)lanoitpoD,C,B,APF(,D,C,B,ATUORAP.subatad)lanoitpo(D

.KLCOPfoegdegnillafehtnodetadpusi

SOL LTTVL O 481 atahtsetacidniSOL,evitcanehW.hgihevitcA.langiSfossoL
sisorezllafocesu72fomuminimarofnrettaporezevitucesnoc
erofeblangis61-MTS/84-STSdelbmarcsgnimocniehtnodetceted
erasdrowgnimarfdilavowtnehwdetavitcaedsiSOL.gnilbmarcsed
nodetadpusiSOL.neewtebnidetcetedsiSOLondnadetceted

.KLCOPfoegdegnillafeht

emaNniP leveL O/I #niP noitpircseD

BLES1B LTTVL I 302 dnanoitaluclac1B,evitcanehW.wolevitcA.tceleSetyBytiraP1B
.delbanesisnoitcesreviecerdnarettimsnartehthtobninoitresni
ehthtobninoitresnidnanoitaluclac1Beht,evitcaninehW
citatssilangissihT.delbasidsisnoitcesreviecerdnarettimsnart

.noitarepolamronnidegnahcebtontsumdna

LESRAP LTTVL I 791 stceleswolnehW.ytirapnevestceleshgihnehW.tceleSytiraP
lamronnidegnahcebtontsumdnacitatssilangissihT.ytirapddo

.noitarepo

BTSR LTTVL I 391 gniruD.ecivedehtroftupnitesersuonorcnysA.wolevitcA.teseR
noitazinorhcnysemarfdnaelggottonseodD,C,B,AKLCPteser

.detavitcaeblliwTSRCNYShtiw

Table 6. Common Pin Assignment and Descriptions
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Table 6. Common Pin Assignment and Descriptions (continued)

emaNniP leveL O/I #niP noitpircseD

BELD LTTVL I 691 ,evitcanisiBELDnehW.wolevitcA.elbanEkcabpooLcitsongaiD
kcolcdna]0:7[NITAD113atadyramirpehtsesu5403Seht
citsongaidstceles5403Seht,evitcanehW.stupniNIKLC113
61-MTS/84-STSehtedomkcabpoolnI.edomkcabpool
era)TUOKLC113dna]0:7[TUOTAD113(stuptuorettimsnart
stupnireviecer61-MTS/84-STSehtotdetcennocyllanretni
tontsumdnacitatssilangissihT.)NIKLC113dna]0:7[NITAD113(

.noitarepolamronnidegnahceb

DDV ,491,202
,341,951
,611,321

,79,901
,66,28
,65,85
,05,55
21,22,82

sititahtetoN.V3.3otdeitebtsumsnipDDV.sniPrewoP
.5DDVretfanoderewopebDDVtahtdednemmocer

SSV ,881,591
,061,071
,241,741
,421,231

,89,801
,18,09
,76,17
,26,36
,06,16
,75,95
,04,94
,32,92

3,31

.dnuorgotdeitebtsumsnipSSV.sniPdnuorG

5DDV ,131,171
07

ebyamtahtsniprewopeerhteraerehT.sniPrewoPO/ILTT
detcennocerasnipesehtnehW.stlov5rostlov3.3otdetcennoc
nehW.ecafretniLTTVLtlov3.3asiecafretniLTTeht,stlov3.3ot
LTTtlov5erastupniLTTeht,stlov5otdetcennocerasnipeseht
hcihwfosseldrageremasehterastuptuoLTTehT.tnarelot
ehtotdetcennocebtsumsnipeerhtllA.5DDVotdeitsiegatlov
eb5DDVtahtdednemmocersititahtetoN.levelegatlovemas

.DDVerofebnoderewop

]1:0[NE_TSET LTTVL 56,46 .woleitnoitarepolamronroF.tsetyrotcafroF.elbanETSET

1TSET LTTVL 781 .detcennocnuevaeltsuM.tsetyrotcafroF.sniPTSET

2TSET LTTVL 981 .detcennocnuevaeltsuM.tsetyrotcafroF.sniPTSET



18

S3045 SONET/SDH OC-12 TO OC-48 MUX/DEMUX

December 13, 1999 / Revision E

275Ω 275Ω

100Ω
P

N

P

S3045S3041/S3042

N

Zo = 50Ω

Figure 11. S3045 LVDS Inputs

Figure 12. S3045 LVDS Outputs

P

N

P

S3045S3041

N

Zo = 50

Figure 10. Parity Error (PARERR) Output Functional Timing Diagram

PCLK A,B,C,D

Bad parity supplied to the S3045.

Note: PARERR A,B,C,D output
can be delayed by one to five 
PCLK A,B,C,D cycles.

PARERR A,B,C,D
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Figure 13. OOF and PULSEOOF Functional Timing Diagram

/A1A2 A1A2 /A1A2 /A1A2 /A1A2 /A1A2 /A1A2 /A1A2 /A1A2 /A1A2 A1A2 A1A2
Frame

Boundary

OOF

PULSEOOF

Notes:
– PULSEOOF minimum pulse width is 7.5ns.
– Timing specifications are met with a 15pf load.
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Figure 14. S3045 Pinout
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Figure 15. S3045 208 PQFP TEP (28 x 28 x 3.40mm) - Plastic Quad Flat Pack

eciveD rewoPegakcaPxaM Θ )riAllitS(aj Θ cj

5403S W02.2 9.21 o W/C 3.0 o W/C

Thermal Management

Note: The S3045 package is equipped with an embedded conductive heatsink on the top.

Top View

Bottom View
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retemaraP niM pyT xaM stinU

erutarepmeTegarotS 56- 051 C˚

VnoegatloV DD V/ DD DNGottcepserhtiw5 5.0- 0.5+ V

niPtupnILCEPVLynanoegatloV 0 0.5+ V

niPtupnILTTVLynanoegatloV 5.0-
5DDV

5.0+
V

Table 7. Absolute Maximum Ratings

retemaraP niM pyT xaM stinU

saiBrednUerutarepmeTtneibmA 0 07+ C˚

DNGottcepserhtiwddVnoegatloV 41.3 3.3 74.3 V

niPtupnILCEPVLynanoegatloV
DDV
00.2-

DDV
4.0-

V

niPtupnILTTVLynanoegatloV 0
5DDV
V5.0+

V

niPtuptuOLTTVLynanoegatloV
DDV
V5.0+

V

noitapissiDrewoP 66.1 2.2 W

Table 8. Recommended Operating Conditions

Note: Power dissipation characterized using pseudo random pattern.

ESD Ratings

The S3045 is rated to the following ESD voltages based on the human body
model:

1. All pins are rated above 1000 V.
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sretemaraP noitpircseD niM xaM stinU snoitidnoC

V LI egatloVWOLtupnI V DD 0.2- V DD 6.1- V

V HI egatloVHGIHtupnI V DD 0.1- V DD 4.0- V

I HI tnerrucHGIHtupnidedne-elgniS 02- 02 Aµ V NI V= DD V4.0-

I LI tnerrucWOLtupnidedne-elgniS 02- 02 Aµ V NI V= DD V0.2-

V TUO nipBBVDS 8.1 2.2 V I TUO V,0= DD V74.3=

Table 9. LVPECL Input DC Characteristics

Table 10. LVTTL Input/Output DC Characteristics

sretemaraP noitpircseD niM pyT xaM stinU snoitidnoC

V HO egatloVHGIHtuptuO 4.2 DDV V V DD I,V41.3= HO Am4.2-=

V LO egatloVWOLtuptuO 5. V V DD I,V41.3= LO Am4.2=

V HI egatloVHGIHtupnI
7.0
DDV

V

V LI egatloVWOLtupnI
3.0
DDV

V

II
tnarelotV5rof,tnerruCHGIHtupnI

tupni
1 Am V NI V= DD 5 V5.5=

I HI tnerruCHGIHtupnI 05- 2 05 Aµ V NI V4.2=

I HI
snwodlluphtiwtnerruCHGIHtupnI

1NE_TSET,0NE_TSET
01 52 05 Aµ V NI V4.2=

I LI tnerruCWOLtupnI 005- 01 Aµ V NI V5.0=

I LI
snwodlluphtiwtnerruCWOLtupnI

1NE_TSET,0NE_TSET
1 01 05 Aµ V NI V5.0=

V KI egatloVpmalCtupnI 2.1- 8.0- 2.0- V I NI Am81-=

Note: The term LVTTL implies CMOS levels for this device.
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sretemaraP noitpircseD niM pyT xaM stinU snoitidnoC

I HI tnerruChgiHtupnI 01- 01 Aµ V NI V4.1=

I LI tnerruCwoLtupnI 01- 01 Aµ V NI V0.1=

V FFID laitnereffiDegatloVtupnI 001 054 Vm

HIV 59.0 V

LIV 57.1 V

oR dedneelgniSecnedepmItuptuO 75 711 mhO

oRatleD
laitnereffidneewtebhctamsimoR

stuptuo
1 %

V SO egatloVtesffOtuptuO 1.1 03.1 04.1 V riap.ffidssorcasmhO001

V HO egatloVhgiHtuptuO 2.1 54.1 06.1 V riap.ffidssorcasmhO001

V LO egatloVwoLtuptuO 39.0 51.1 52.1 V riap.ffidssorcasmhO001

V TUO

)ffid(
egatloVlaitnereffiDtuptuO 052 003 054 Vm riap.ffidssorcasmhO001

V mid dlohserhTlaitnereffiDtupnI 001- 001+ Vm

Table 11. LVDS Input/Output Characteristics
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Figure 16. AC Transmitter Parallel Input Data Timing Diagram

tPCLK

tPICLK

PCLK A,B,C,D

PICLK

PINA[7:0]
PINB[7:0]
PINC[7:0]
PIND[7:0]
TIFP A,B,C,D
PARIN A,B,C,D

tSPIN tHPIN

Table 12. AC Transmitter Parallel Data Input Timing Characteristics

sretemaraP scitsiretcarahC niM pyT xaM stinU

t KLCP kcolCtuptuOzHM67.77D,C,B,AKLCP 68.21 sn

elcycytudkcolCtuptuOzHM67.77D,C,B,AKLCP 04 06 %

t KLCIP doirep)KLCIP(kcolCtupnIlellaraP 68.21 sn

elcycytud)KLCIP(kcolCtupnIlellaraP 04 06 %

St NIP

dnaD,C,B,ANIRAP]0:7[DNIP,]0:7[CNIP,]0:7[BNIP,]0:7[ANIP
KLCIPfoegdegnisirottcepserhtiwemitputesatad,D,C,B,APFIT

3.1 sn

Ht NIP

dnaD,C,B,ANIRAP]0:7[DNIP,]0:7[CNIP,]0:7[BNIP,]0:7[ANIP
KLCIPfoegdegnisirottcepserhtiwemitdlohatad,D,C,B,APFIT

58.0 sn

)%09–%01(semiTllaFdnaesiRKLCP 5.2 sn

Notes
1. Timing depicted in Figure 16 assumes PCLKA,B,C,D and PICLK are the same frequency.
2. Timing specifications are met with a 15pf load.
3. Timing specifications are measured with VDD = 3.3V at 25˚ C.
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Figure 17. AC Parity Error Timing Diagram

PCLK A,B,C,D

PARERR A,B,C,D

tSERR
tHERR

lobmyS noitpircseD niM xaM stinU

St RRE KLCP.t.r.wemiTpu-teStuptuOrorrEytiraP 5.3 sn

Ht RRE KLCP.t.r.wemiTdloHtuptuOrorrEytiraP 5.3 sn

Table 13. Parity Error Timing Characteristics

Note: Timing specifications are met with a 15pf load.
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Figure 18. AC Transmitter Output Timing Diagram

Notes:
1. When a set-up time is specified on differential LVDS signals between an input and a clock, the set-up time is the time in nanoseconds from

the cross-over point of the input to the cross-over point of the clock.
2. When a hold time is specified on differential LVDS signals between an input and a clock, the hold time is the time in nanoseconds from the

cross-over point of the clock to the cross-over point of the input.

lobmyS noitpircseD niM xaM stinU

elcyCytuDTUOKLC113 33 76 %

St 113 PTUOKLC113.t.r.wemiTpu-teS]0:7[TUOTAD113 56.0 sn

Ht 113 PTUOKLC113.t.r.wemiTdloH]0:7[TUOTAD113 55.0 sn

Table 14. Transmitter Output Timing Characteristics

tH311tS311

311CLKOUTP

311DATOUT[7:0]
READP/N

lobmyS noitpircseD niM xaM stinU

KLCT113 elcyCytuDKLCT113 54 55 %

Table 15. Transmitter Input Timing Characteristics
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Table 16. AC Receiver Input Timing Characteristics

lobmyS noitpircseD niM xaM stinU

elcyCytuDNIKLC113 04 06 %

St O113 PNIKLC113.t.r.wemiTpu-teSemarFdna]0:7[NITAD113 8.0 sn

Ht O113 PNIKLC113.t.r.wemiTdloHemarFdna]0:7[NITAD113 8.0 sn

Figure 19. AC Receiver Input Timing Diagram

tH 311OtS 311O

311CLKINP

311DATIN[7:0]
Frame

Notes:
1. When a set-up time is specified on differential LVDS signals between an input and a clock, the set-up time is the time in nanoseconds from

the cross-over point of the input to the cross-over point of the clock.
2. When a hold time is specified on differential LVDS signals between an input and a clock, the hold time is the time in nanoseconds from the

cross-over point of the clock to the cross-over point of the input.

Figure 20. AC Pulse Timing Diagram

lobmyS noitpircseD niM xaM stinU

St SP PKLCT113.t.r.wemiTputeSN/PESLUP 8.0 sn

Ht SP PKLCT113.t.r.wemiTdloHN/PESLUP 8.0 sn

Table 17. AC Pulse Timing Characteristics

tHPStSPS

311TCLKP

PULSEP/N
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Figure 21. AC Receiver Output Timing Diagram

tH POUTtS POUT

POCLKA, B, C, D

POUT[7:0]A, B, C, D,
FP, PAROUTA, B, C, D

J0FP, B1ERR

Table 18. AC Receiver Output Timing Characteristics

lobmyS noitpircseD niM xaM stinU

)zHM67.77yllanimon(ycneuqerFKLCOP 87 zHM

elcyCytuDKLCOP 04 06 %

St TUOP KLCOPotemiTpu-teS]0:7[TUOP 4 sn

Ht TUOP KLCOPotemiTdloH]0:7[TUOP 5.3 sn

)%09–%01(semiTllaFdnaesiRKLCOP 5.2 sn

Note: Timing specifications are met with a 15pf load. Timing specifications are measured with VDD = 3.3V at 25˚ C.

lobmyS noitpircseD niM xaM stinU

BTSR 5403Sehtteserot,)BTSR(TESERfonoitressamuminiM 03 sn

Table 19. Reset Timing Characteristics
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