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Preliminary Datasheet 2.488 Gbits/sec SDH/SONET STM-16/STS-48
Mux/Demux and Section Terminator IC Chipset
Features
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Streams into One Serial STM-16/STS-48 Data Stream Compares the B1 for the Receive Stream and
According to the SDH/SONET Spec for Intermediate- Declares Errors (Demux)
level Byte Interleaving +» Prame Error and SEF Declaration (Demux)

* Optionally Separates One Serial STM-16/STS-48
Data Stream into Four STM-4/STS-12 Data Streams

.

* LOF Declaration for SDH or SONET
Systems (Demux)

According to the SDH/SONET Spec for Intermediate- —
level Byte De-interleaving * Los Control Input (Demux) =
[
* Optionally Performs Frame Synchronous * Provides Equipment And Facility Loopbacks o
. . =3
Scrambling and Descrambling « High-speed Differential ECL 1O =
« Optionally Modifies JO and Z0 B Mux b
Or Y yies{ ) » Dual Supply Operation -2, +3.3 Volts —_
* Supports Both Contra & Co-directional <
Interface Modes * 192 TBGA Package -
System Block Diagram
PMC.Sierra PMC-Sieira
—>| PMS3iY/ PMS31Y  —
PM5355 PM3355
PMC.Sierra PMC-Slerra
— | PMs31y PMS3IY  —>
PM535S - | PMS355
VITESSE ) 2,488 Gﬂzt: VITESSE
VSC8023 CRU VSC8024 —
PMC-Sierra At . PMC-SYerra
—>| PM531Y —m _l—> PMSAY - ——b
PM35355 [ PM5355
PMC-Sierra PMC-Sierra
———b| PM331%/ PMSUY . ey
PM5355 428 GEle PM3355
STM-1/STS-3 My STM-16/STS48 STM-1/STS-3
or 2488 Gl/'s or
ATM/UNI ATM/UNI
Interface Interface
General Description

The VSC8023/VSC8024 chipset is designed to provide a SDH/SONET compliant interface between the PM5312
STTX (STM-1/STS-3 to STM-3/STS-12 mux/demux) or the PM5355 S/UNI-622 User Network Interface device and a
SDH/SONET compliant 2.488 Gb/s interface, as depicted in the system block diagram above. This chipset allows one to
create an ATM-UNI or STM-1/STS-3 to STM-16/STM-48 link. Both the mux (VSC8023) and the demux (VSC8024) are
packaged in a 192TBGA for optimum high-speed package performance. The VSC8023/VSC8024 chipset provides an inte-
grated solution for ATM physical layers, SDH/SONET transmission systems, digital-video distribution systems, and SDH/
SONET test equipment.
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VSC8023 Functional Description

The VSCB8023 byte interleaves four 8-bit parallel STM-4/STS-12 data streams at 77.76MHz (from four
PM5312s or four PM5355s) into a serial STM-16/STS-48 data stream at 2.488 Gb/s, consistent with the exist-
ing requirements for SONET intermediate-level multiplexing. (In order to support STS-48c, where no byte-
interleaving is required, the byte-interleaver can be bypassed (straight forward muxing will occur instead) by
holding the asynchronous SELSTS48C input high).

Figure 1: VSC8023 Functional Block Diagram
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The part is clocked by a 2.488 GHz clock, which has to be provided by an external PLL. The VSC8023 is
equipped with a 155.52 MHz differential ECL output clock, RCLK155+ and RCLK155-, to facilitate the creation of
the external PLL circuit. The block diagram in Figure 1 shows the major functional blocks associated with the
VSC8023.

Byte-wide data is presented to the TXINA<7:0>, TXINB<7:0>, TXINC<7:0>, and TXIND<7:0> input pins
and is clocked into the part on the rising edge of TXCLKIN, as depicted in Figure 3. The four PM53312s or the
four PM5355s each output a frame pulse aligned to the first payload byte of every frame, as shown in the func-
tional timing diagram, Figure 3. The byte-interleave mux will be reset on the occurrence of the first valid frame
pulse on TXFPIN[3:0] (active high). A valid frame pulse will only be detected if all four TXFPIN[3:0] inputs
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are high at the same time. Therefore, if the four PM5312s or four PM5355s are not exactly byte aligned SYN-
CRSTB will be asserted low for sixteen 77.76 MHz (TXCLK12) clock cycles. TXCLK12 will be held low dur-
ing these sixteen cycles and for an additional sixteen cycles thereafter. TXOOF will be held high for sixteen
TXCLK12 cycles after the TXCLK12 clock starts running again to indicate that the CPU needs to reload the
registers in the four PM5312s or four PM5355s. The frame-pulse check circuitry can be disabled by asserting
the DISFPCHK input high. When the asynchronous DISFPCHK input is high, the output NOFP will be held
high while no valid frame pulse can be detected. Please refer to Figure 2 for the Synchronous Reset timing. In
Co-directional mode TXCLK12 is not connected to TXCLKIN.

Figure 2: Synchronous Reset Timing
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The output of the byte-interleave mux is scrambled with the SDH/SONET scrambling polynomial 1 + x6+
x'. The SDH/SONET scrambler can be disabled (on a frame wide basis only) by setting DISSCRM high. The
value on the DISSCRM input is latched-in once every frame at the occurrence of the frame pulse. A logic ‘1’
latched-in during the current frame will result in a non-scrambled current frame, and the frames thereafter.

The bit-interleaved parity byte B1 is calculated over the entire scrambled frame and inserted into the B1
location of the next frame before scrambling. This B1 generation can be disabled by seiting the DISB1GEN
input high. The value on this input is latched-in once every frame at the occurrence of the frame pulse. A logic
‘1" Jatched-in during the current frame will result in the B1 byte in the current frame, and in the frames thereaf-
ter, being passed on transparently.

The section-trace bytes (JO/Z0) can optionally be set to an increasing binary number from 01\hex to 30\hex
by setting the SETJOZO[1:0] to ‘01’. A non-zero value on the SETJOZ0[1:0] bus latched-in during the current
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frame will result in a change of the JO/Z0 bytes in the next frame and the frames thereafter if the value on the
SETJO0ZO0[1:0] bus is not changed. When SETJOZ0[1:0] is held at ‘00, the JO/ZO0 bytes will be passed on trans-
parently. Since the first section-trace byte, JO, could carry a section-trace message it can be passed on transpar-
ently while the Z0 bytes are set to an increasing binary number from 02\hex to 30\hex by setting SETJ0Z0[1:0]
to ‘10°.

TXPOUT[7:0] is a parallel byte-wide STM-16/STS-48 output which can be used for an Equipment Loop-
back (see Figure 19) or to feed a STM-64/STS-192 MUX circuit. TXFPOUT contains a frame pulse synchro-
nized with the paralle] STM-16/STS-48 data rate. This frame pulse is aligned with the first payload byte in
every STM-16/STS-48 frame. Data on TXPOUT(7:0] and TXFPOUT is clocked out on the falling edge of
TXPCLKOUT+ (rising TXPCLKOUT-). When the YSC8023 is used to feed a STM-64/STS-192 MUX circuit
(with byte wide data), the VSC8023 does not have to be supplied with a 2.488 GHz clock since the serial output
mux is not used. Instead, a 311.04 MHz clock can be provided on the TXPCLKIN differential ECL input pins.
The asynchronous SELPCLK input needs to be held high to select the TXPCLKIN.

The serial STM-1&/STS-48 data stream is presented at the differential TXSOUT output on the rising edge
of TXSCLKOUT. To create a Facility Loopback, a high-speed clock (TXSLBCLK) and data (TXSLBIN) input
have been provided. When the asynchronous FACLOOP input is held high, the data on TXSLBIN is clocked
out through TXSOUT on the rising edge of the TXSLBCLK clock. Please refer to Figure 19 for a detailed
Facility Loopback circuit diagram.

In order to support STS-48c, where no byte-interleaving is required, the byte-interleaver will multiplex one
byte (from every STM-4/STS-12 data stream) at a time, instead of four bytes, by holding the SELSTS48C input
high.

Table 1: Section-trace Byte Select Settings

SETJOZO[1}] SETJOZO[0] Function
0 0 Transparent
0 1 JO Transparent, Z0:02-30/hex
1 0 01-30/hex
1 1 Undefined
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TXCLKIN
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TXFPIN<3:0>
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(byte wide)

Notes:

Figure 3: VSC8023 Functional Timing Diagram
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(1) The correct latency between the TXIN data-stream inputs and the TXSOUT data-stream output is NOT shown.
(2) MSB leads on TXSOUT; MSB is bit 7 on the TXINA, TXINB, TXINC and TXIND data busses.
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VSC8024 Functional Description

The VSC8024 deserializes a 2.488 Gb/s data stream into a byte-wide data stream and recovers the SDH/
SONET frame boundary. The SDH/SONET frame boundary is found by detecting the inner-most 24 bits of the
last two A1 bytes and the first two A2 bytes in each frame or three Al bytes and three A2 bytes, as shown in fig-
ure 4, when the SELFRDET({1:0] input signals are held low. The frame recovery is initiated when FRDETEN is
held high. This control signal is level-sensitive and the VSC8024 will continually perform frame detection as
long as FRDETEN is held high.

Figure 4: Frame Boundary Detection Bits
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A frame detect based on these 24 bits will result in a SEF (Severely Errored Frame) detect at an average of
no more than once every 6 minutes assuming a BER of 107 as specified by the SONET Belicore spec. As an
option, one can also base the frame-boundary detect on either the three innermost A1 and the three innermost
A2 bytes (48 bits) or on the last A1 byte and the first four bits of the first A2 byte (12 bits), based on the SELF-
RDET(1:0] settings shown in Table 2. A frame detect based on 48 or 12 bits will result in a mean time between
SEF detects of 0.43 and 103 minutes, respectively. The frame-detection and recovery circuit can be disabled by
holding both asynchronous SELFRDET(1:0] inputs high. In this mode, data is muxed to the output (scrambling,
B1 insertion, B1 calculation, and error detection functions are disabled).

S

Table 2: Frame-detect Select Settings

Function SELFRDETI | SELFRDETO
24 bits 1 0
48 bits 0 1
12 bits 0 0
Frame detection disabled 1 1
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After the 1:8 Demux, the 8-bit paralle] STM-16/STS-48 data stream at 311.04 MHz is byte de-interleaved
into four 8-bit paralle] STM-4/STS-12 data streams at 77.76 MHz (to four PM5312s or four PM5355s), consis-
tent with the existing requirements for SDH/SONET intermediate level de-multiplexing. (In order to support
STS-48c where no byte de-interleaving is required, the byte de-interleaver can be bypassed (straight forward
demuxing will occur instead) by holding the asynchronous SELSTS48C input high). The part is clocked by a
2.488 GHz clock from the Clock and Data Recovery Unit (CRU). The block diagram in Figure 5 shows the major
functional blocks associated with the VSC8024.

Serial STM-16/STS-48 data is presented at the differential RXSIN input on the rising edge of RXS-
CLKIN+; refer to Figure 12. In order to create a Facility Loopback the registered RXSIN data and the RXS-
CLKIN are brought out of the chip (RXSLBOUT and RXSLBCLK). These two signals should be connected to

the TXSLBIN and TXSLBCLK inputs on the VSC8023 in order to create a Facility Loopback. RXSLBOUT 3
and RXSLBCLK outputs were added to minimize the loading on the high-speed clock and data lines coming ®
from the RX optics module. In order to minimize the jitter on the RXSIN and RXSCLKIN inputs during normal c
operation, the RXSLBOUT and RXSLBCLK outputs can be disabled by holding the asynchronous input DISH- a
SOUTS high. Please refer to Figure 19 for a detailed Facility Loopback circuit diagram. z
Figure 5: VSC8024 Functional Block Diagram =
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The incoming data is optionally descrambled with the SDH/SONET scrambling polynomial and byte de-
interleaved into four byte-wide parallel data stteams and presented on the RXOUTA<7:0>, RXOUTB<7:0>,
RXOUTC<7:0>, and RXOUTD<7:0> output pins at the rising edge of RXCLKOUT; refer to Figure 6 for the
functional timing of the receive circuit. The SDH/SONET de-scrambler is disabled (on a frame-wide basis only)
by asserting DISDSCRM high. The value on the DISDSCRM input is latched-in once every frame at the occur-
rence of the frame pulse. If DISDSCRM is set high and latched in during the current frame, the current frame
and all subsequent frames will remain scrambled until DISDSCRM is set low. On system reset, the chip will
start off in the severely errored frame (SEF) state; RXSEF will be high. The byte de-interleaver will be reset on
the occurrence of the first frame pulse from the SDH/SONET frame-detection circuit. The SEF will be removed
when two consecutive error-free frames have been received. When errored frames are being received, SEF will
be set high after four consecutive errored frames. Again, the SEF will be removed when two consecutive error-
free frames have been received. The FRERR output will show a 25.72 ns wide pulse once every frame if the 12,
24 or 48 bits in the Al and A2 frame ID bytes (used to recover the SDH/SONET frame boundary) contain one
or more bit errors.

LOF (loss-of-frame) is declared (RXLOF output) after the chip has been in the SEF state for 3 ms (24
frames), for both SDH and SONET. The LOF state is cleared 1ms after terminating SEF Detect when in the
SONET mode, or after only two good consecutive frames, when in the SDH mode. SDH mode is set by assert-
ing the SDH input high. For loss-of-signal (LOS) conditions, the VSC8024 is equipped with a LOS control
input. Asserting this input high will result in the propagation of all zeroes down-stream. In this mode, the
VSC8024 is clocked by RXPCLKIN.

The bit-interleaved parity byte B1 will be recalculated before descrambling and compared to its extracted
value after descrambling. The B1 bit errors will be presented on the B1ERR output as 25.72 ns wide pulses (up
to 8 pulses per frame) and aligned at the start of the B1 byte of the current frame. Besides calculating the B1
over the entire STM-16/STS-48 frame, the VSC8024 optionally calculates the B1 based on the first STM-4/
STS-12 frame interleaved into the STM-16/STS-48 frame when the PROPB 1ERR input is held high. The value
on the PROPB1ERR input is latched-in once every frame at the occurrence of the frame pulse. A logic ‘1’
latched-in during the current frame will result in a non-modified Blgypg_ 1241 in the current frame and in the ones
thereafter if PROPB1ERR remains high. This calculated Blgrg. 124 is XORed with the error-mask derived
from XORing the extracted Blgyg 4g With the calculated Blgrg 45 over the entire STM-16/STS-48 frame. The
result is inserted into the B1 byte position of the outgoing STM-4/STS-12 data stream RXOUTA[7:0]. This will
make the B1 error count on the BIERR output identical to the B1 error count in the first PM5312.

The VSC8024 can also receive byte-wide STM-16/STS-48 data from a STM-64/STS-192 Demux Circuit
(or for loopback purposes from the VSC8023 byte-wide STM-16/STS-48 output) on the RXPIN{7:0] data bus.
When SELPARIN is asserted high, the 1:8 Demux and the frame recovery circuit are bypassed. An external
frame pulse aligned with the first payload byte in every frame has to be provided on the RXFPIN input. Data on
RXPIN{7:0] and on RXFPIN is clocked into the VSC8024 on the rising edge of RXPCLKIN.
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Figure 8: VSC8024 Functional Timing Diagram
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Nofes:
(1) The correct latency between the RXSIN data-stream input and the RXOUT data-stream outputs is NOT shown.
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VSC8023 AC Timing Characteristics

Figure 7: VSC8023 Data and Clock Block Diagram (Serlal Transmit & Co-directional Mode)
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Note: TXINB<7:0>, TXINC<7:0>, and TXIND<7:0> inputs have been omitted for simplicity.

Figure 8: VSC8023 Data and Clock Block Diagram (Parallel Transmit & Contra-directional Mode)
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Note: TXINB<7:0>, TXINC<7:0>, and TXIND<7:0> inputs have been omitted for simplicity.
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Figure 9: VSC8023 Data input Timing Diagram
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Table 3: VSC8023 Data Input Timing
Parameter Description Min Typ Max Unity
Trxax VSC8023 high-speed input clock period 401.9 ps
TrxcLkIN Transmit data input byte clock period - 12.86 - ns
DrxaxiN Transmit data input byte clock duty cycle B 50 TBD %
Tnasu TXINA<7:0> data setup time with respect to TXCLKIN TBD - - ns
Tinvan TXINA<7:0> data hold time with respect to TXCLKIN TBD - - ns
TiNBsSU TXINB<7:0> data setup time with respect to TXCLKIN ™D - - ns
TiNBH TXINB<7:0> data hold time with respect to TXCLKIN ™D - - ns
Tivesu TXINC<7:0> data setup time with respect to TXCLKIN ™E - - ns
T TXINC<7:0> data hold time with respect to TXCLKIN TR - - ns
TiNDsu TXIND<7:0> data setup time with respect to TXCLKIN ™o - - ns
TiNDH TXIND<7:0> data hold time with respect to TXCLKIN THE - - ns
Trpsu TXFPIN<3:0> data setup time with respect to TXCLKIN | 188 - - ns
Tepan TXFPIN<3:0> data hold time with respect to TXCLKIN TR - - ns
T Maximum allowable propagation delay for connecting B _ TRD ns
FPROP TX12CLK to TXCLKIN
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Figure 10: VSC8023 Serlal and Parallel Data Output Timing Diagram

L TrxscLxour N
TXSCLKOUT+
TXSCLKOUT- X
TsskEw
TXSOUTA/B+
TXSOUTA/B-
L TIrxpcrxour
TXPCLKOUT+
TXPCLKOUT- X
TpskEw
TXPOUTI[7:0],
TXFPOUT

Note: TXSCLKOUT and TXPCLKOUT have not been drawn to scale.

Table 4: VSC8023 Serial and Parallel Data Output Timing

Parariister Description Min Typ Max Units
TTXS(IJ(OUT Serial Transmit clock period - 401.9 - ps
T Skew between the falling edge of TXSCLKOUT and TR
SSKEW | yalid data on TXSOUTA/B - ; - P
Trxpcukour | Parallel Transmit clock period - 3.215 - ns
T Skew between the falling edge of TXPCLKOUT and _ TRD
PSKEW | yslid data on TXPROUT|7:0] and on TXFPOUT . ps

Note: Duty cycle for TXSCLKOUT and for TXPCLKOUT is 50% +/- 5% worse case.
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Figure 11: VSC8023 Facllity Loopback Input Timing Diagram

_ TrxsLBCLK N
TXSLBIN + y =
TXSLBIN -
Trxrsu| TTxLH
TXSLBCLK+
TXSLBCLK -

Table 5: VSC8023 Facillty Loopback Input Timing

Parameter . Descripfion .ol Min | Typ o |- Max || Units
Trxsiscik | Serial loopback clock period - 401.9 - ps
Serial loopback input data setup time with respect to TR R )
TIXLSU | Lising edge of TKSLBCLK+ o ps
Serial loopback input data hold time with respect to 9 ) )
TIXUSH | Hsing edge of TKSLBCLK+ e ps
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VSC8024 AC Timing Characteristics

Figure 12: VSC8024 Data and Clock Block Diagram (Serial Receive Mode)
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Figure 13: VSC8024 Data and Clock Block Dlagram (Paraliel Receive Mode)
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Figure 14: VSC8024 Serial and Parallel Data Input Timing Diagram

. TRXSCLKIN N
RXSCLKIN +
RXSCLKIN - 3(
TRxssu| TRxsH
RXSIN+
RXSIN -
) TRXPCLKIN N
RXPCLKIN +
RXPCLKIN -
Trxpsu| TRxp
RXPIN[7:0),
RXFPIN

Note: RXSCLKIN and RXPCLKIN have not been drawn to scale.

Table 6: VSC8024 Serlal and Parallel Data Input Timing

Parameter " Deseription Min Typ Max Units
TRXSCLKIN Serial Receive clock period - 401.9 - ps
Serial Receive input data setup time with respect to rising - ; .
TrRxssU | cdge of RXSCLKIN+ 39 ps
Serial Receive input data hold time with respect to rising ary
Trxsu edge of RXSCLKIN+ e . . ps
Trxpcrginy | Parallel Receive clock period - 3.215 - ns
Paralie] Receive input data setup time with respect to o
TRXPSU | figing edge of RXPCLKIN+ h ns
Parallel Receive input data hold time with respect to f— 3 :
TRXPH | rising odge of RXPCLKIN+ R ns
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Flgure 15: VSC8024 Data Output Timing Diagram

TRXSCLKIN

RXSCLKIN +
RXSCLKIN - X:)OO
RXCLKOUT® \ TrxcrLkoUT / \ -

’ TrxcLkOUT
RXCLKOUT /'_\__’ \ }’ \ /
TRXVALID
RXOUTA<7:0> Z0 XXX Z0 XXX 70 PAYLOADXXXPAYLOAD
Tpwi
I/‘ »
RXFPOUT
[/ —
TsSkEW!

Note: RXSCLKIN and RXCLKOUT ®have not been drawn to scale compared to the signals below them.

Table 7: VSC8024 Data Output Timing

Parameter , . Description Min Typ ‘Max Units
TrxscLxin | Serial Receive clock period - 401.9 - ps
Trxaxour | Receive data output byte clock period - 12.86 - ns
Range in which the rising cdge of RXFPOUT will appear p—
Tskewi | ip relation to the falling edge of RXCLKOUT - : TET: ns
Time data on RXOUTA<7:0>, RXOUTB<7:0>,
TRXVALID RXOUTC<7:0> and RKOUTD<7:0> is valid before and T - - ns
after the rising edge of RXCLLKOUT
Tpwi Pulse width of frame detection pulse RXFPOUT - 12.86 - ns
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RXFPOUT / ! X

Figure 16: VSC8024 Error Data Output Timing Diagram

wesoor [\ UM

FRERR :
TSKEW2 ;
LT Tpw3 Tpw3 .
B1ERR :‘ i \'. >,
! T, .
‘ SKEWS First BIERR Pulse
Note: The correct latency between RXFPOUT and BIERR has not been shown. Seqond BIERR Pulse
Table 8: VSC8024 Error Data Output Timing
Parameter Description Min Typ Max Units
T Range in which the rising edge of FRERR will appear in j j TR ns
SKEW2 relation to the falling edge of RXCLKOUT
Tpw2 Pulse width of frame error pulse FRERR - 25.72 - ns
Latency between the rising edge of RXFPOUT and the )
Tor rising edge of a BIERR pulse 1382 14.00 Hs
T Range in which the rising edge on BIERR will appear in R ; TBL: s
SKEW3 relation to the falling edge of RXCLKOUT g
Tpws Pulse width of B1 error pulse BIERR - 25.72 - ns
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Figure 17: VSC8024 Facllity Loopback Output Timing Diagram

TRXSLBCLK

RXSLBCLK+
RXSLBCLK- \ )(

T1BSKEW

RXSLBOUT+
RXSLBOUT-

Table 9: VSC8024 Facllity Loopback Output Timing
Parameter Description: Min Typ Max Units
TRXSLBG,K Serial loopback clock penod - 401.9 - ps

T Skew between the falling edge of RXSLBCLK and valid TRD
LBSKEW | data on RXSLBOUT ; : ’ ps
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Absolute Maximum Ratings("

Power Supply Voltage (Vyr) Potential to GND ... 25Vt +05V
Power Supply Voltage (Vrqy ) Potential to GND ...... w-05Vio 43V
TTL Input Voltage Applied ..........cccccvninnnne s -0.5Vto+55V
ECL Input Voltage AppHed ...t sisessnasssens +05VtoVp-05V
Output Curtent (Loyp) oeeeee et s sbe bt . 50 mA
Case Temperature Under Bias (T0) ......cvoveceememcneoninienie s s sessisssnssessasesessessssesseserssssinsass -55° to + 125°C
Storage TeMPEIAtULE (TgpG). .. ovrerirececeinmmeseemnuesmnisniiissisns s sestsassorassssssssssssresesssnssssssescanas -65° to + 150°C

Note: Caution: Stresses listed under “Absolute Maximum Ratings" may be applied to devices one at a time without causing
permanent damage. Functionality at or exceeding the values listed is not implied. Exposure to these values for extended
periods may affect device reliability.

Recommended Operating Conditions

Power SUPPLY VOIAZE (ViIr) evvrvrrrreceniensiirreacrsceesiesssnsnsssssssssssssssisessess s ssssessisiessssssssssssssnsensssenenns 20Vt5%
Power SUPPIY VOIAZE (VL) oottt sttt sasssssssesensensnss +33V5%
Commercial Operating Temperature Range* (T) .......ooviiiiivvnmermnneiienssiiisses s eens 0° to 70°C

* Lower limit of specification is ambient temperature and upper limit is case temperature.

ESD Ratings

Proper ESD procedures should be used when handling this product. The VSC8023 and VSC8024 are rated
to the following BESD voltages based on the human body model:
1. All pins are rated at or above 1500V.
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DC Characteristics
Table 10: ECL Inputs and Outputs
Parameter Description Min Typ Max Units Conditions
Von Output HIGH voltage 1020 B -T00 mv 30 ohm to Vo
VoL Output LOW voltage -2000 - -1620 mV 50 ohm to Ve
Guaranteed HIGH
Vi Input HIGH voltage -1165 . -700 mV signal for all inputs
Guaranteed LOW
VL Input LOW voltage -2000 - -1475 mV signal for all inputs
Im Input HIGH current - - 200 uA ViN=V i (max)
| Input LOW current -50 - - uA VIN=V L (min)
Vpie Input Voltage Differential 200 - - mV
Veum Common Mode Voltage -1.5 - 0.5 v

Note: Differential ECL output pins must be terminated identically.

Table 11: High-Speed Differential ECL Inputs and Outputs

Parameter Description Min Typ Max Units Conditions
Vop Output differential voltage 450 - 800 mV
Output common-mode
Vocm voltage -1600 - -1200 mV
Guaranteed, not

Ro Output Impedance 3 - 7 ohms tested.,
Vi Input differential voltage 200 - mV

Viem Input commeon-mode voltage -1.5 - -0.5 v
Vir Input threshold matching -25 - 25 mV

Vpie Input Voltage Differential 200 - - mV
RN Input resistance 40 - 60 ohms
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Table 12: TTL Inputs and Outputs

Parameter Descripfion -Min TIyp Max Units | Conditions
Vi = Vi (max) or
Vou Output HIGH voltage 24 - - \% Vg, (min)
log=-2.4 mA
Vm = Vm (max) or
Voo Output LOW voltage 0 - 0.4 v Vi (min)
I =16 mA
Guaranteed HIGH
Vi Input HIGH voltage 2.0 - 5.5 v signal for all inputs
Guaranteed LOW —
Vo Input LOW voltage 0 - 08 v signal for all inputs 0(’__1-_
Iy Input HIGH current - - 50 uA V=V (max) i
Iy, Input LOW current -500 - - uA | V=Vy, (min) =
oz 3-State Output OFF current HIGH - - 200 WA | Vour=24V =
IozL 3-State Output OFF current LOW -200 - - uA Vour=0.5V :
Pt
. - - —
Power Dissipation

Table 13: VSC8023 Power Supply Currents

Parameter Description ' Max). . Units
b Power supply current from Vqr TBY mA
I, Power supply current from Vpy, ThY mA
Pp Power dissipation TEY w

Note: Specified with outputs open circuit. The combined maximum currents (Iry Irp) for any part will not exceed i:\+ Watts.

Table 14: VSC8024 Power Supply Currents

Parameter Description (Max) Units
Irr Power supply current from Vyp TR mA
It Power supply current from Vo, RO mA
Pp Power dissipation TRD w

Note: Specified with outputs open circuit. The combined maximum currents (ky Iryy) for any part will not exceed 767> Watts.

VSC8023 Package Pin Description
Table 15: TBD

VSC8024 Package Pin Description
Table 16: TBD
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Figure 18: 192TBGA Package Drawing (Bottom View)
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Application Notes

The byte clock (TXCLK12 and TXCLKIN) on the VSCB8023 has been brought off-chip to allow as much flexi-
bility in system-level clocking schemes as possible. Refer to figures 7 & 8 for connection examples.

interconnecting the VSC8023 Byte Clocks (TXCLK12 and TXCLKIN)
Contra-Directional Connection:

In this mode, the byte clock (TXCLK12) clocks both the VSC8023 and the PMC devices. It is important to
pay close attention to the routing of this signal. The PMC devices are CMOS parts which can have very wide
spreads in timing (1 ns-11 ns clock in to paralle]l data out for the PM5355) which utilizes most of the 12.86 ns
period (at 77.76 MHz), leaving little for the trace delays and set-up times required to interconnect the devices.
The recommended way of routing this clock is to daisy chain it to the PMC device pins and then route it back to
the VSC8023 along with the byte data. This eliminates the 1-way trace delay that would otherwise be encoun-
tered between the data and clock and thus leaves 1.86 ns for the VSC8023 setup time and for variations in trace
delays and rise times between clock and data. The trace delay must be kept under 2 ns (allowing an additional
1 ns for variations in rise times and skews) to ensure proper muxing of parallel input data into the VSC8023;
reference Table 2.

Co-Directional Connection:

In the co-directional mode an internal data synchronizing circuit is used to optimize the phase relationship
between a supplied TXCLKIN and internal clocks. The TXCLKIN signal needs only to meet setup and hold
timing relative to the data stream and frame pulses.

Equipment and Facility Loopbacks

In order to create an Equipment Loopback, the EQULOOP VSC8024 input is held high. The byte-wide
STM-16/STS-48 data on the VSC8023 TXPOUT(7:0] outputs is clocked into the VSC8024 RXPIN[7:0] inputs
with the TXPCLKOUT clock. A frame pulse aligned with the first payload byte on the TXPOUT(7:0] databus is
provided to assure proper alignment. Both the Facility and the Equipment Loopbacks can be enabled simulta-
neously. It is possible to disable (hold at a logic low) the serial high-speed outputs on the VSC8024 by holding
the DISLBOUTS input high.
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Equipment and Facliity Loopbacks

The diagram below (Figure 19) shows how an Equipment and a Facility Loopback are created. When in
Facility Loopback mode (FACLOOP is held high) the serial 2.488 Gb/s data and clock from the RX optics mod-
ule is first clocked into the VSC8024 and then fed back into the VSC8023 through TXSLBIN and TXSLBCLK.
The FACLOOP input (held high) selects the data from the VSC8024 instead of the data from the 8:1 Mux. The
result is a line loopback from the RX optics module back out to the TX optics module.

Figure 19: Serial Loopback Mode Block Diagram

2.488 Gb/s Data and Clack 2.488 Gb/s Data and Clock
to TX Optics Module fram RX Optics Module (CRU)
F 3
VSC8023 VSC8024
- D @ >
8:1 RXSIN 1:8
MUX TXSOUT DEMUX &
FR. DETCT. (
I RXSCLKIN| | "2
TXSCLKOUT
» ) |TRSCLK
7Y
Lio Dle
TXSLBIN RXSLBOUT
- TXSLBCLK  RXSLBCLK
™ D » D
2 TXPOUT{7:0]  RXPIN[7:0) 2
311 MHz
_._’.
TXPCLKOUT  RXPCLKIN
FRAME PULSR
Mo o
TXFPOUT RXFPIN be
» L1
FACLOOP BQULOOP

Notes:
(1) All signals drawn as single ended instead of differential.
(2) Disable High-Speed VSC8024 Outputs Control Signal DISLBOUTS NOT shown.
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Notice
This document contains information on products that are in the preproduction phase of development. The
information contained in this document is based on test results and initial product characterization. Characteris-

tic data and other specifications are subject to change without notice. Therefore, the reader is cautioned to con-
firm that this datasheet is current prior to placing orders.

Warning

Vitesse Semiconductor Corporation’s product are not intended for use in life support appliances, devices or sys-
tems. Use of a Vitesse product in such applications without the written consent is prohibited.
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