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High Performance 16 x16
Serial Crosspoint Swilch

Features
» 16 X 16 Synchronous Serial Cross Point Switch

+» Serial Data Rates are 2.0Gb/s
* 32Gb/s Aggregate Data Bandwidth

e Parallel Switches Can Increase Data Bandwidth in
Multiples of 32Gb/s

* Designed in Conjunction with the VSC870

Backplane Transceiver

» Automatic Word and Cell Synchronization to the

Transceiver

» Two Modes of Operation: Distributed Control Self-
routing Packet Mode and Central Control Cell
Mode

Switch Block Diagram

Parallel

TXSH/TXS -

Serial Port

Logic

Serial

Bl

» Multicast is Supported in all Modes

*» Supports Variable Length Packets in Packet Mode
» Built-in Flow Control Channel in Packet Mode

= Supports Cell Synchronization in Cell Mode

* Parallel CPU Interface and Parallel Switch
Configuration Interface

» Loopback, Built-in Self Test and Scan Functions
* 5V Tolerant TTL Inputs

* Single 3.3V Power Supply or Dual 2.0V/3.3V
Power Supply to Reduce Power Dissipation

+ Comes in a 304 BGA Package
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Advance Product Information

High Performance 16 x 16

Serial Crosspoint Switch VSC880

General Description

The VSC880 is a 16 x 16 serial cross point switch with serial data rates at 2.125Gb/s. The VSCB880 has been
designed to operate with the VSC870 backplane transceiver to establish a synchronous high performance switching
system with an aggregate bandwidth of 32Gb/s. The switch chip transmits the master word clock (62.5Mb/s), and
master cell clock (if used) to all port cards through the serial data channels. The transceivers automatically perform
bit alignment, word alignment and cell alignment to the switch chip. The transceiver and switch chip have been
optimized for both self-routing and cell based systems and include special commands for connection requests (self-
routing) and cell synchronous operation (cell based). In addition, a parallel CPU interface can be used to control
internal modes and read status information from the switch. A 20 bit interface can also be used to program the switch
matrix in 4 clock cycles. The switch chip runs off of a 3.3V or 3.3V/2.0V power supplies.

Pin Descriptions

| Dwe |
TXS[15:0]+/ - . 2. 125Gb/s . o . .
TXS[15:0]- Transmit Serial Outputs O CML 16 high speed serial differential transmit channels
RXS[15:0]+ . . 2.125Gbis . o . -
RXS[15:0]- Receive Serfal Inputs 1 CML 16 high speed serial differential receive channels

62.5Mb/s | Parallel input signals used to program the switch matrix in
TTL 4 clock cycles when the signal CEN is HIGH.

Parallel input signals used to program force IDLE words at

DATA[15:0] Configuration Data Input 1

FI[3:0] Force IDLE Input 1 62;[5,1?/{‘13/5 the switch matrix output in 4 clock cycles when the signal
CEN is HIGH.
When CEN is held HIGH, the inputs DATA[15:0] and
62.5Mb/s . L
CEN Configure Enable 1 T FI[3:0] can be used to program the switch matrix in 4 word

clock cycles timed to the WEN signal.

If CEN is HIGH, this signal provides a synchronization
. 62.5Mb/s . . . .
WEN Write Enable 1 T pulse for loading switch configuration data into
DATA[15:0] and FI[3:0].

62.5Mb/s | The address to read and write data through parallel

ADDRI[4:0] Data Address I TTL interface CDATA[7:0].
This signal allows several switch chips to share an 8 bit
o | cupma | 1 | | et o
outputs will be high impedance and the inputs disabled.
Bidirectional CPU interface for the status and control
CDATA[7:0] Status Data Output B 62.5Mb/s | registers. If CSEL is HIGH, the data will be output on the

TTL rising edge of REFCLK. If CSEL is LOW, the outputs will
be high impedance and the inputs will be disabled.

This signhal is set HIGH to read the internal status registers
. 62.5Mb/s . .
CWEN Control Write Enable 1 T through the parallel interface CDATA[7:0]. It is set LOW to
write into this interface.
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VSC880

High Performance 16 x16
Serial Crosspoint Swilch

CONDENSED

If RESYNEN is HIGH, all links that have a link error
RESYNEN Resynch Enable condition will be reinitialized. This will override the
internal control register settings.
<IMHz If INT is HIGH, a receive error has occurred in one of the
INT Interrupt O links that has it’s output enable (OE) bit set HIGH and
TTL . ; .
interrupt control register bit set HIGH.
<1MHz This signal is reserved for future use and should be set
MEN Message Enable ! TTL LOW during normal operation.
FACLPBK Facility Loop Back 1 <1MHz If thlS' mgnfﬂ is set HIGH, all serial inputs are looped back
TTL to their serial outputs.
<1MHz ] ]
CMODE Cell Mode I TTL CMODE is set HIGH for Cell Mode operation.
<IMHz | When TESTEN is HIGH, the chip is placed in scan test
TESTEN Scan Test Enable I TTL mode. In this mode, REFCLK is used to shift the scan data.
SCANIN Scan Data In I 62;[5,?/]{]3/5 The scan test input signal.
SCANOUT Scan Data Out O 62;[5,?/]{]3/5 The scan test output signal.
WCLK ‘Word Clock O 62;?/]{]{2 This is the word clock output.
REECLE Reference Clock 1 62.5MHz T}.ns is the rcfcrcncc-clock and the source of the system
TTL wide word clock period.
<1MHz This input is set HIGH in test mode, so that the CMU is
TCLKEN Test Clock Enable ! TTL bypassed and the REFCLK becomes the bit clock.
62.5MHz | This is the source of the system wide cell clock. It is
CCLK Cell Clock ! TTL internally synchronized to the REFCLEK.
RESET Reset 1 <}[¥f z Global chip reset (active LOW)
Built-in Self Test Loop <1MHz When BSTLPBK is set HIGH, all serial data output signals
BSTLPBK 1 . . -
Back TTL are looped back to their serial data inputs.
BSTEN Built-in Self Test Enable 1 <1MHz When BSTEN is HIGH, at-speed built-in self testing is
TTL enabled.
BSTRST Built-in Self Test Reset 1 <1MHz The BSTRST signal is set HIGH to reset the PRBS
TTL generator and comparator.
<IMH The BSTPASS signal is HIGH if BTSEN is HIGH and the
BSTPASS Built-in Self Test Pass O T “ | PRBS comparator detects the correct pattern in built-in self
test mode.

G52191-0, Rev. 2.6
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Advance Product Information

High Performance 16 x 16

Serial Crosspoint Switch VSC880

AC Characteristics
Table 12.2: CML and TTL Outputs

Description Conditions.
TTL Output Rise Time 10-90%
TerL TTL OQutput Fall Time TBD ns 10-90%
Tr oML CML Output Rise Time TBD ps 20-80%
TremL CML Output Fall Time TBD ps 20-80%

Figure 1: Transmit Data Input Timing Diagram

I TrRercLx |

REFCLK \L

CDATA[7:0], ADDR[4:0], WEN,
CSEL, DATA[15:0], GCLK,
RESYNEN,CEN, CWEN, FI[3:0]

..

Tinsu TiNH

Table 12.2: Transmit Data Input Timing Table

. Parameter Description
TREFCLE Word clock period
Tmsu Parallel data setup time with respect to REFCLK TBD ns
Ting Parallel data hold time with respect to REFCLK TBD ns
Tskpw REFCLK to REFCLK skew using parallel switch chips TBD ns

Note: Duty cycle for Tgppe; x i8 50% +/- 10% worst case

Figure 2: Receive Data Output Timing Diagram

REFCLK \ \

TpeL

CDATA[7:0], INT \O \

Table 12.2: Receive Data Output Timing Table

Parameter | Descripion | Min | Typ | Max | Units
TpEL REFCLK to output delay ns
Page 4 © VITESSE SEMICONDUCTOR CORPORATION G52191-0, Rev. 2.6

741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896 11/20/98



CONDENSED

\\\

Advance Product Information

VSC880

N \*\%\&x\\ Y @m i O e

x\\\ s;‘;k .

. \\'_ i
AT

R
e

High Performance 16 x16
Serial Crosspoint Swilch

DC Characteristics
Table 12.2: CML and TTL Inputs and Outputs

Vou Output HIGH Voltacre (TTL) 24 — — v Ioy =-6.0mA
VoL Output LOW voltage (TTL) — — 0.4 v Ig =+6.0mA
Vocm O/P Common Mode Range (CML) TBD — TBD v At Min AVg 1
AVouT Differential Output Voltage (CML) 400 — 1300 mV 100€2 across input
Viem I/P Common Mode Range (CML) TBD — TBD v At Min AV
AV N Differential Input Voltage (CML) 200 — 1600 mv | —
Vin Input HIGH voltage (TTL) 20 — Vopt+l.0 v —
Vi Input LOW voltage (TTL) 0 — 0.8 v —
Ly Input HIGH current (TTL) — — 300 HA Vin =24V
I Input LOW current (TTL) - 50 — — pHA Vin=04V
Hot Swap

the passive backplane. If the input is powered down but still receiving a signal from an output, the input must tolerate

extra input current and power. If the input is powered up but has no input connection, it must go to a valid logic state.

The CML input and output buffers are subject to hot swap events while being connected and disconnected from

The table below lists the CML I/O parameters that relate to hot swap condition.

Table 12.3: Hot Swap CML I/O Parameters

s | Value
Teo S[\]/[L maximum current dehveled per output TBD mA | Normal Operation
Ic) CML maximum current allowed per input pin TBD mA | Vpp =0V
Pey CML maximum added power per input pin TBD mW | Vpp =0V
VepL CML input default logic state HIGH — Input Open

Power Dissipation
Table 12.2: Power Supply Currents

Inp Power supply current from Vpp 3200 mA
Tum Power supply current from Vypy 5200 mA
Pps Single supply power dissipation (Vpp) 29.0 W
Pop Dual supply power dissipation (Vpp ang Yan) 220 W

G52191-0, Rev. 2.8
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Absolute Maximum Ratings("

Power Supply Voltage (Vip) Potential to GND ..ocvveeeeeie ettt ettt sttt -0.5V to +4V
Power Supply Voltage (Vyn,) Potential to GND L. -0.5V to +4V
DC Input Voltage (CML INPULS) - oeee et ettt et et ee e et et eo e e e e eeme e -0.5ViwoVpp + 1L.OV
DC Input Voltage (TTTL iTULS) ceeveerieereeieereeeisaesseesseeseesseessessserssarsaersasssssssesssssssssssssserassssanss -0.5ViwoVpp + L.OV
DC Output Voltage (TTL OUIPUIS) c..cueeeeririeeiie e ir ettt ettt er s eir e s saes e erasseeens -0.5ViwoVpp + 1.0V
Output Current (T T OUIPULS) oottt et ettt et ee et eae s esee et seeae s esme s san e +/-50mA
Output Current (CIML OUIPULS Yo cee et ettt ettt et e et et e eee et e et e s e et e e e +/-50mA
Case Temperature UNder Bias .......vcveceevieceeececeectieise et iie ettt avtsasast e s s ssbassessasssssasssassranans -55%t0 +125°C
STOTAZE TEITIPETATUTE ......cvveveviseesieevissessssessasssssesssrsssssssssess st esssasasbss st et basassssssasasbasssnssssssisssassessssanas -65°C 10 +150°C
Maximum Input ESD (Human Body MOQEL) .....oo oot ee i e e e eea s sen e emee e 1500V

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 VOLLAZE (VD) crveereerrerrmssiasirriesiesieesieesssssssssssssassssssessrasssssssssesssasssssssasssesssesssasssssssssasas +3.3V+5 %
Power Supply VOLAZE (Vpgag) veereerveermrrmsmerriertresiessinsessssesissssssssesssesssassssssnsssssssssssssses +2.0VE5 Bor+3.3VE5 %
Commercial Operating Temperature Range™ () c.ocveecvevveevveieeieeeeeeeeeesiiese ettt sttt as s sva e 0° 10 70°C
Extended Operating Temperatiire RANZE™ (T7)..... oo ev oottt ettt ses e 0% 10 110°C

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

Notice

This document contains information about a new product during its fabrication or early sampling phase of
development. The information in this document is based on design targets, simulation results or early prototype test
results. Characteristic data and other specifications are subject to change without notice. Therefore the reader is
cautioned to confirm that this datasheet is current prior to design or order placement.

Warning
Vitesse Semiconductor Corporation’s product are not intended for use in life support appliances, devices or

systems. Use of a Vitesse product in such applications without the written consent is prohibited.
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