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		  vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 1 01/05/01 ?  vitesse   semiconductor corporation   ?  741 calle plano  �  camarillo, ca 93012 tel: (800) vitesse  �  fax: (805) 987-5896  �  email: prodinfo@vitesse.com internet: www.vitesse.com features vsc880 block diagram ? 16x16 synchronous serial crosspoint switch � serial data rates: 2.0gb/s � 32gb/s aggregate data bandwidth � 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   � multicast 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 � dual 3.3v/2.5v or dual 3.3v/2.0v power  supplies � serial port quadrants can be powered down � available in 304 bga package serial to parallel parallel to serial dru port logic serial port (16x) arbitration logic and switch control cmu clock gen switch matrix txs+/txs- rxs+/rxs- wclk cclk cmode reset testen scanin scanout int cdata[7:0] addr[5:0] cwen cen tclken resynen bsten bstrst bstpass data[15:0] csel refclk men fi[3:0] wen status and control registers bist logic bstlpbk faclpbk registers lockdet vscopnc vscte vscipnc

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 2 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com general description the vsc880 is a 16x16 serial crosspoint switch with serial data rates at 2.125gb/s. the vsc880 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/2.5v or 3.3v/2.0v power supplies. the serial i/o buffers contain on-chip termination resistors (see application note 34). pin descriptions pin name i/o freq type description txs[15:0]+/ txs[15:0]- transmit serial outputs o 2.125gb/s lvds 16 high speed serial differential transmit channels rxs[15:0]+/ rxs[15:0]- receive serial inputs i 2.125gb/s lvds 16 high speed serial differential receive channels data[15:0] configuration data input i 62.5mb/s ttl parallel input signals used to program the switch matrix in 4  clock cycles when the signal cen  is low. fi[3:0] force idle input i 62.5mb/s ttl parallel input signals used to program force idle words at  the switch matrix output in 4 clock cycles when the signal  cen  is low. cen configure enable i 62.5mb/s ttl when cen  is held low, the inputs data[15:0] and fi[3:0]  can be used to program the switch matrix in 4 word clock  cycles timed to the wen  signal. wen write enable i 62.5mb/s ttl if cen  is low, this signal provides a synchronization pulse  for loading switch configuration data into data[15:0] and  fi[3:0]. addr[5:0] data address i 62.5mb/s ttl the address to read and write data through parallel interface  cdata[7:0]. csel chip select i 62.5mb/s ttl this signal allows several switch chips to share an 8 bit data  bus connected to cdata[7:0]. if csel  is low, data will  be read or written to cdata[7:0]. if csel  is high, the  outputs will be high impedance and the inputs disabled. cdata[7:0] status data output b 62.5mb/s ttl bidirectional cpu interface for the status and control  registers. if csel  is low, the data will be read or written  into this port. if csel  is high, the outputs will be high  impedance and the inputs will be disabled. cwen control write enable i 62.5mb/s ttl this signal is set high to read the internal status registers  through the parallel interface cdata[7:0]. it is set low to  write into this interface.

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 3 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com resynen resynch enable i  vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 4 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com functional description the vsc880 switch can be used in conjunction with the vsc870 transceivers to support two modes of operation: packet mode and cell mode. in packet mode, the chip set provides a switching system to support variable length, self-routing data packets. in cell mode, the chip set provides a cell synchronous switching system with a user defined scheduler. in this mode, it can support only fixed length data packets (cells). routing decisions are carried out in the scheduler and crosspoint configuration is synchronized to a cell clock. the scheduler configures the switch matrix using the parallel interface. to conserve power, each serial port quadrant can be powered down if not used. the following section gives a detailed functional description of the operation of the switch chip. most of the discussion includes some of the transceiver operation (see the vsc870 data sheet). the two major operation modes are described separately in the  packet mode  and the  cell mode  sections.  1.0 common features 1.1 synchronization 1.1.1  link characteristic the serial link is used to connect the switch chip to transceivers. these links operate at 2.125 gb/s and are initialized simultaneously at power up, or separately when a link error occurs. a link is first bit synchronized, then word synchronized and, if cmode is high, cell synchronized. in packet or cell mode, the switch acts as the master, generating the bit clock along with the word and cell boundary information. the transceivers act as slaves, recovering the bit clock, word clock and cell clock. the transceiver also contains redundant serial inputs and outputs which can be used with a redundant switch chip. lockdet cmu lock detect o  vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 5 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com 1.1.2  data scrambling to allow the vsc870 cru to recover the bit clock, a 15% edge transition density must be guaranteed on the serial data links. all command words and connection request words contain this required density. in order to get this density on data words, scrambling must be employed by the transceiver (see vsc870 data sheet). 1.1.3 bit synchronization in packet mode and cell mode, the switch acts as the source of the bit clock. it multiplies the local 62.5mhz reference clock by 34 to generate a 2.125ghz clock and uses this clock to serialize the 32-bit word and 2 overhead bits. the transceiver receives and feeds this serial data stream to a digital cru to recover the bit clock and deserialize the data stream to a 32-bit word plus 2 overhead bits at 62.5mhz. the transceiver also uses this recovered clock to serialize its transmit words that are sent to the switch. in this way, the switch and all the transceivers are frequency-locked to one clock source which is provided by the reference clock on the switch card. because of this, the switch chip needs to recover only the phase information on the serial receive channel using a data recovery unit (dru). the dru is designed as a delay lock loop and remains phase-locked to the incoming data stream as long as the temperature does not change by more than 20  c after link initialization. if this temperature variation is exceeded, a link error may occur causing the link to reinitialize. because of this, system reset should be held until the system reaches temperature stability before starting the link initializing process. 1.1.4 word synchronization  during power up or at reset, the transceiver can initiate the word synchronization process. first, the transceiver sends reset patterns to the switch to request that the switch starts the initialization process. the switch, upon receiving this request, will send out special align words. the transceiver receives this serial data stream and word aligns to this align word by adjusting its own word boundary one bit at a time. upon detecting the correct word alignment, it starts the transmit word alignment process. in this process, the transceiver continuously sends align words to the switch. the switch uses its own word clock (refclk) to detect this align word. if the transmitters word is not aligned to the switch chip word clock when it arrives at the switch, the switch chip continues to send out align words. after receiving 32 align words from the switch chip, the transceiver changes its transmit word boundary by 1 bit position and repeats the process (this limits the distance from the transceiver to the switch to less than 180ns one way). if the switch detects the transceivers align word correctly, it sends idle words to the transceiver to signal that the transmitter has now word synchronized with the switch. it also clears the internal registers lerr, terr, derr and cerr and sets the signal int  high if all the enabled serial channels are successfully initialized (see section 1.4). 1.1.5 cell synchronization if cmode is set high, after the word synchronization process completes, the transceiver starts the cell synchronization process. in this process, the transceiver detects the received cell clock (cclk) sent from the switch embedded in the alignment word. the switch delays the global cell clock to adjust out the pipeline delay from the transceiver to the switch. the switch chip does this by connecting each port to itself during link initialization. by sending an align words to itself, the transceiver can adjust the transmit clock until it is properly phase shifted relative to the global cell clock. if cells are sent from the transceiver aligned to this transmit cell clock, they will arrive at the switch aligned to the master cell clock which is originated at the switch. for this alignment process to work, the minimum cell size is 8 words (32 bytes).

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 6 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com 1.1.6 link error detection   there are four types of link errors that can be flagged on the receive serial links. link errors are detected using idle words. if a link error is detected, a bit in the lerr register is set high for that particular channel (see section 1.4). after every 8 link errors, a bit in the terr register is set high. if the dru goes out of range, a bit in the derr register is set high. if the last word in the cell period is an idle word and it does not have bits b[1:0] set high to designate a cell clock, a bit in the cerr register will be set high. if an error bit is set in any of these registers, the int  signal can be programmed to go low and/or the link can be programmed to automatically start link initialization depending on the value loaded into the interrupt control register (see section 1.4). these error register bits will be cleared if the link is reinitialized, or the registers are read. if the signal resynen is set high, link initialization will begin immediately upon the detection of any of these errors. if the switch is used without idle words, the user is responsible for detecting parity error conditions and restarting the link initialization process. 1.2 data encoding format to provide self-routing and cell synchronization, the transceiver and switch require special word formats. depending on the mode that the switch is used in, different word types are recognized by the switch. in both the packet and cell modes, the switch processes both data words and command words. they have the same format in both modes and will be described in following section. the format for the connection request words and header words are described later in the  packet mode  section. 1.2.1 data word format on the serial data lines  the data word format as seen at the serial output of the transceiver or switch chip is shown below. two overhead bits are added by the transceiver or switch chip to designate a data word to the receiving switch chip or transceiver. the serial data is transmitted with the msb first. where: b[1:0]if packet mode,   01=flow control channel,  10=flow control channel,  11=acknowledge from switch chip or header word to switch chip if cell mode,   01, 10, 11 = data d[31:0]32 bit data payload 1.2.2 command word format on the serial data lines the command word format as seen at the serial output of the transceiver or switch chip is shown below. two overhead bits are added by the transceiver or switch to designate a command word (00) to the receiving switch chip or transceiver. the serial data is transmitted with the msb first. in packet mode, the idle word from the switch always returns the current output connections for the port. 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 b  b 1  0 d  d  d  d 31 30 29 28 d  d  d  d 27 26 25 24 d  d  d  d 23 22 21 20 d  d  d  d 19 18 17 16 d  d  d  d 15 14 13 12 d  d  d  d 11 10 09 08 d  d  d  d 07 06 05 04 d  d  d  d 03 02 01 00  --------------- data payload ----------------

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 7 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com where: b[1:0]00=undefined (during normal operation) or alignment word 01=flow control channel,  10=flow control channel,  11=acknowledge (from switch chip only) or link initialization reset or cell clock in cell mode c[4:0]command type 00xxx=link control (00000=align word, 00111=idle word) 01xx0=command word for transceiver (01000=set dlyen/cckin value) 10xx0=command word for switch 11xx0=command word for receiving port card (tbd) d[15:0]optional data payload default=1010101010101010 idle word from switch=current switch outputs this port is connected to d[15] is for port 0, d[0] is for port 15 if c[4:0]=01000, d[3:0]=dlyen/cckin value 1.2.3 idle words idle words are the default word used on the serial channel when none of the other word types are present. in most cases, these words are automatically generated by the transceiver or switch chip. in packet mode, idle words are inserted between packets and the idle word from the switch always returns the current output connections for the port that is receiving the idles. these connection bits will be in the same location as in the crq word. in cell mode, idles will be transmitted from the switch chip if the force idle (fi) bit is set in the control registers. idle words are also used to detect link error conditions. if the switch chip detects an idle word, it uses a bit mask to ver- ify the proper bit pattern within the word. 1.3 loopback the vsc880 supports a loopback function at the serial interfaces which is used in built-in self-test mode. if the bstlpbk signal is set high and testen is set low, the serial transmit data is looped back to the serial receive side for all 16 channels. if the bstlpbk signal is set high and testen is set high, the serial transmit data is looped back to the serial receive side for channels 0-7 only. if the faclpbk signal is set high, the serial receive signal is looped back to the serial output for all 16 channels. each channel can also be programmed to be looped back separately from serial input to serial output by using the control registers described below. the vsc880 does not support simultaneous bist and facilty loopback functions (either faclpbk pin or lpbk[15:0] register). 1.4 internal register definitions the internal status and control registers are defined in the following table. the address signal addr[5:0] is used along with csel  and cwen  to read or write data through the cdata[7:0] interface. cwen  is set low to write and high to read from this port. if csel  is high, the outputs become high impedance and the inputs become 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 0  0 1  b  b    1  0 c  c  c  c  c 04 03 02 01 00 d  d  d  d 15 14 13 12 d  d  d  d 11 10 09 08 d  d  d  d 07 06 05 04 d  d  d  d 03 02 01 00 1  0  1  0  1  0  1  0                -- command -- -- data --           

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 8 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com disabled. all data transfer timing is asynchronous to refclk. the interrupt control register is written by the user to mask certain operations. if ice is set high, the int  output pin will go low if any error bit is set in the cerr register. if rce is set high, the link will automatically start link initialization if any error bit is set in the cerr register. the corresponding pins can be used for the derr, terr and lerr registers. if the int  signal goes low, the interrupt status register can be read to determine which of the four registers received an error.  the cdel[3:0] bits are used to program a value for the cell clock delay (see section 3.0). the switch matrix status information can be read from the c n  and fi registers. a serial link can be forced to reinitialize by writing a high into the rsy register. a serial output can be logically disabled by writing a high into the oe register. a serial input can be forced to loop back directly to a serial output by writing a high into the lpbk register. all registers are cleared upon reset. also, the lerr, terr, derr and cerr registers are cleared on reading. figure 1: status and control register definition cdata[7:0] bit position addr[5:0]r/w76543210 x 0 0 0 0 0 r ce de te le interrupt status register x 0 0 0 0 1 r/w rce rde rte rle ice ide ite ile interrupt control register x 0 0 0 1 0 r/w bist cdel[3:0] bist and count register x  0 0 0 1 1 x 0 0 1 0 0 r cerr[7:0] cclk error register lsb x 0 0 1 0 1 r cerr[15:8] cclk error register msb x 0 0 1 1 0 r derr[7:0] dru error register lsb x 0 0 1 1 1 r derr[15:8] dru error register msb x 0 1 0 0 0 r terr[7:0] error threshold register lsb x 0 1 0 0 1 r terr[15:8] error threshold register msb x 0 1 0 1 0 r lerr[7:0] link error register lsb x 0 1 0 1 1 r lerr[15:8] link error register msb 0 0 1 1 0 0 r/w c0[3:0] c8[3:0] output0/output8 config 0 0 1 1 0 1 r/w c1[3:0] c9[3:0] output1/output9 config 0 0 1 1 1 0 r/w c2[3:0] c10[3:0] output2/output10 config 0 0 1 1 1 1 r/w c3[3:0] c11[3:0] output3/output11 config 0 1 0 0 0 0 r/w c4[3:0] c12[3:0] output4/output12 config 0 1 0 0 0 1 r/w c5[3:0] c13[3:0] output5/output13 config 0 1 0 0 1 0 r/w c6[3:0] c14[3:0] output6/output14 config

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 9 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com where: ce cell clock errorrce resynch on cell errorice interrupt on cell error de dru error rde resynch on dru erroride interrupt on dru error te threshold errorrte resynch on thresh errorite interrupt on threshold error le link error rle resynch on link errorile interrupt on link error bist set this bit high to test the bist circuitry cdel[3:0]          cell clock delay cerr[15:0]cell clock error register, bit 0 is channel 0 etc, cleared on read derr[15:0]dru error register, bit 0 is channel 0 etc. cleared on read terr[15:0]threshold error register, bit 0 is channel 0 etc. cleared on read lerr[15:0]link error register, bit 0 is channel 0 etc, cleared on read c n [3:0]switch configuration data.  n  is the output port number, [3:0] is the input port connected. default = 0xf. s n [3:0]output status data.  n  is the output port number, s n [3:2] =  00 for normal operation. 01 for out of synch 10 for word synch in progress 11 for cell synch in progress s n [1] = output busy in packet mode s n [0] = connection valid in packet mode  0 1 0 0 1 1 r/w c7[3:0] c15[3:0] output7/output15 config 1 0 1 1 0 0 r s0[3:0] s8[3:0] output0/output8 status 1 0 1 1 0 1 r s1[3:0] s9[3:0] output1/output9 status 1 0 1 1 1 0 r s2[3:0] s10[3:0] output2/output10 status 1 0 1 1 1 1 r s3[3:0] s11[3:0] output3/output11 status 1 1 0 0 0 0 r s4[3:0] s12[3:0] output4/output12 status 1 1 0 0 0 1 r s5[3:0] s13[3:0] output5/output13 status 1 1 0 0 1 0 r s6[3:0] s14[3:0] output6/output14 status  1 1 0 0 1 1 r s7[3:0] s15[3:0] output7/output15 status x 1 0 1 0 0 r/w fi[7:0] force idles lsb   x 1 0 1 0 1 r/w fi[15:8] force idles msb  x 1 0 1 1 0 r/w rsy[7:0] resynch lsb x  1 0 1 1 1 r/w rsy[15:8] resynch msb  x 1 1 0 0 0 r/w oe[7:0] output enable lsb  x 1 1 0 0 1 r/w oe[15:8] output enable msb  x 1 1 0 1 0 r/w lpbk[7:0] loopback lsb  x 1 1 0 1 1 r/w lpbk[15:8] loopback msb cdata[7:0] bit position addr[5:0]r/w76543210

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 10 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com fi[15:0]force idle register, bit 0 is channel 0 etc resy[15:0]resynch register, bit 0 is channel 0 etc oe[15:0]output enable register, bit 0 is channel 0 etc lpbk[15:0]facility loopback register, bit 0 is channel 0 etc 1.5 parallel cpu interface there is a parallel 8 bit cpu interface on the vsc880 that can be used to read and write the status and control registers described above. this is an asynchronous interface that was design to operate with many common micro controllers that are available. the functional timing diagrams for a write and a read are shown in the following figures. timing information can be found in the ac characteristics section of this data sheet. figure 2:    cpu interface functional write cycle timing figure 3:    cpu interface functional read cycle timing 1.6 parallel configuration interface in addition to reading and writing the switch configuration using the cpu interface as described above, the entire switch matrix can be reprogrammed in 4 word clocks by setting the cen  signal low. if cen  is set low, the parallel interface data[15:0] contains a 16 bit switch configuration input port, the inputs fi[3:0] load the fi bits and the wen  signal becomes a programming signal as shown in the figure below. it takes 4 word clocks to load all 64 bits of switch configuration data and 16 fi bits into holding registers. all data transfer timing is relative to refclk. after data has been loaded, and if cclk is high, all 80 bits of data are strobed into the switch matrix and fi control logic. otherwise, the configuration information is stored in holding registers until the next cclk pulse strobes it in. since the cclk signal is delayed internally in the switch, it can be asserted as early as the wen  signal pulse to strobe in the configuration information.  addr cwen cdata csel valid data valid address addr cwen cdata csel valid data valid address hi-z

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 11 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com figure 4: switch configuration interface functional timing (cen =0) the switch configuration data for each port is as follows: f0[3:0] = fi[port9], fi[port8], fi[port1], fi[port0] f1[3:0] = fi[port11], fi[port10], fi[port3], fi[port2] f2[3:0] = fi[port13], fi[port12], fi[port5], fi[port4] f3[3:0] = fi[port15], fi[port14], fi[port7], fi[port6] c0[15:0] = port9[3:0], port8[3:0], port1[3:0], port0[3:0] c1[15:0] = port11[3:0], port10[3:0], port3[3:0], port2[3:0] c2[15:0] = port13[3:0], port12[3:0], port5[3:0], port4[3:0] c3[15:0] = port15[3:0], port14[3:0], port7[3:0], port6[3:0] where fi[portn] is the force idle bit for port n and portn[3:0] is the input port number to be connected to output port n.  1.7 built-in self-test the switch has built-in self-test logic that can be used to verify the high-speed circuitry as well as the switch matrix while operating at full speed. the built-in self-test mode is enabled by setting the built-in self-test enable (bsten) signal high. if the signal bstlpbk is set high and testen is set low, it loops all 16 serial outputs back to the data recovery unit (dru) at the serial inputs. an internal pseudo random bit sequence (prbs) generator connected to the switch matrix at port 0. the random data is sent to port 0, passed through the switch matrix, looped back through the serial interface and returned to the data comparator. if this data matches the correct pattern, bstpass is set high. by configuring port 0 to connect to other ports (ports 1 through 15) through the switch matrix using the parallel configuration interface, the rest of the serial channels (one port at a time) can be tested in turn. for example, port 0 can be connected to port 1 by configuring the switch matrix. the prbs generator transmits the random data through port 0 to port 1, and the random data is then looped back from port 1 to port 0 and the data comparator. to test all 16 ports, the user will need to configure the switch matrix 16 times to test all ports. refclk data[15:0] wen c0 c1 c3 c2 switch updated in this cycle fi[3:0] f0 f1 f3 f2 cclk min. of 5 cycles

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 12 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com figure 5: built-in self-test functional timing the signal bstrst is used to reset the prbs pattern, and there is a comparator that sets the signal bstpass high if the test was successful. the functional timing diagram above shows a typical test sequence. the prbs pattern generator can also be tested by itself by setting the control register bit bist high. this loops the output of the pattern generator directly back to the comparator circuit. this test will be typically run before running the tests described above. in this case, the signals bsten, bstrst and bstpass will operate as shown in the figure 5 above. the bist test can be run on no more than two ports at a time, for example: port 0  port 3  port 8  port 0. refclk addr[4:0] bstrst bstpass < 10  s

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 13 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com 2.0 packet mode 2.1 overview in packet mode (cmode=low), command words can be sent through the transceiver to the switch chip requesting connection to one or multiple output channels. acknowledge (ack) information will be returned to the transceiver from the switch allowing the port card to start transmitting data. in this mode of operation, no controller chip is connected to the switch chip as the switch chip handles all arbitration for connection requests. details on how the transceiver operates in packet mode mode can be found in the vsc870 data sheet and the applications note 31: ? design guide for a packet based switch with distributed control ? . a picture of a self routing system is shown below. the minimum packet size in this mode of operation is 4 words or 16 bytes. figure 6: packet mode system 2.2 data encoding format the data word and command word formats are described in section 1.0. in this section the header word and connection request (crq) word format at the serial input and serial output of the switch are described. 2.2.1 header word format on the serial data lines the header word format as seen at the serial output of the transceiver or switch chip is shown below. two overhead bits are added to designate a header word to the receiving chip. the serial data is transmitted with the msb first.  if multiple headers are sent in a row, the vsc870 will convert all but the first one into idles. port card trans rxfifo txfifo port card trans rxfifo txfifo switch chip switch card vsc870 vsc870 vsc880

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 14 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com where: a[1:0]11=to switch chip, 00=from switch chip b[1:0]00=undefined,  01=flow control channel,  10=flow control channel,  11=acknowledge to transceiver d[19:0]20 bit data payload 2.2.2 crq word format on the serial data lines to the switch  the crq command word format as seen at the output of the transceiver is shown below. two overhead bits are added by the transceiver to designate a crq word to the receiving switch chip. the signal arb, aoa and brk are used to control modes of operation in the switch chip. the serial data is transmitted with the msb first. where: b[1:0]00=undefined,  01=flow control channel,  10=flow control channel,  11=undefined arb1=multi queue arbitration aoa1=acknowledge on all connections granted, 0=acknowledge on any connections granted brk 1=break previous connection, 0=do not break previous connection c[0:15] connection request bit map. set bit high for each output requested d[3:0] user defined data sent by transmitting port card 2.2.3 crq word format on the serial data line from the switch  the crq command word format as seen at the output of the switch chip is shown below. two overhead bits are added by the switch chip to designate a command word (00) to the transceiver. this word is sent on to the receiving port card when an ack is sent to the transmitting port card. the command word contains the current active connections for this input in the switch chip. the serial data is transmitted with the msb first. 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 a  a 1  0 0  b  b  1      1    0         0  1  1  0 d  d  d  d 19 18 17 16 d  d  d  d 15 14 13 12 d  d  d  d 11 10 09 08 d  d  d  d 07 06 05 04 d  d  d  d 03 02 01 00 1  0  1  0                    --------------- data payload ----------------           33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 0  0 0  b  b  1  0    1  0 a  a  b r  o  r c  c  c  c 00 01 02 03 c  c  c  c 04 05 06 07 c  c  c  c 08 09 10 11 c  c  c  c 12 13 14 15 d  d  d  d 03 02 01 00  1  0  1  0            b  a  k ------ connection bits ------ --data--           

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 15 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com where: b[1:0]00=undefined,  01=flow control channel,  10=flow control channel,  11=acknowledge brk1=this is the crq word for the next packet. this bit is used to break the current connection. m[0:15]current outputs the transmitting channel is connected to d[3:0] user defined data sent by transmitting port card 2.3 receiver operation  in packet mode, the receiver looks for connection request (crq) words from the transceiver. all data words and idle words are passed on directly to the switch matrix. if brk is high, the current connection will be broken before processing the new connection request word. when brk is low, the switch does not break current connections when making a new request. when aoa is high, the switch will send an ack only if  the current switch connections match the c[0:15] bit field. when aoa is low, an ack is sent back to the transceiver when any connection in the c[0:15] bit field is granted. in both cases, a response word is also returned to the transceiver from the switch. the response word can be embedded into an idle word or crq word that is sent back to the transceiver. if the transceiver makes a crq that requires a response (i.e., a multicast crq), the switch uses the flow control channel to force an idle word into the receiving data stream by forcing the internal ready to receive (rtr) signal low for one word clock (see the vsc870 data sheet). the bit field c[0:15] is used to designate the output channels that are to be acted upon for a connection request operation. to request an output to connect to, set the corresponding bit high. multiple bits can be set high at the same time for multicast. the sending port card can include 4 bits of data (d[3:0]) in the crq word that will be passed on to the destination port card. two example word sequences from the transceiver on the serial interface are shown in the figure 7. the two overhead bits (bb) are used for signaling on data words (see the vsc870 date sheet).  33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 0  0 0  b  b  1  0  1  0    1  0 b r m  m  m  m 00 01 02 03 m  m  m  m 04 05 06 07 m  m  m  m 08 09 10 11 m  m  m  m 12 13 14 15 d  d  d  d 03 02 01 00  1  0  1  0            k ------ active connections ------ --data--           

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 16 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com figure 7: packet transmission format from transceiver 2.4 arbitration in packet mode, if multiple inputs request a connection to the same output, arbitration is performed. connection requests come into the switch chip on each word clock, and the arbitration process takes two word clock cycles. arbitration is round-robin with the last connection to an output getting the lowest priority for that output. for multicast, if brk is low, arbitration will only be performed on the requested connections that are not currently granted. if a port is in the out of synch state, any connection request to this port will be always granted.   in order to improve bandwidth utilization, a system wide mode of operation can be used where the switch matrix reconfiguration time is delayed d word clocks after the time arbitration results are determined. this allows the user logic to receive arbitration results ahead of time so the port cards do not have to block data while waiting for these results. if the crq word is inserted into the current data packet d words before the end of the packet, arbitration results will be known at the port card just as the first word of the next data packet is ready for transmission, thus improving bandwidth utilization. the number d is selected based on the round trip delay from the time the port submits a crq until an ack is received and the fifo is ready to send a data word. this value of d is a system wide value and must be used by all port cards. d should be set to a maximum value equal to the round trip delay (typically 8 word clocks). for multi queue connection requests from the transceiver (arb = 1), the switch chip performs two levels of arbitration during two word clock cycles. the first level determines which of the requested outputs are available and holds these outputs. the second level chooses one winner from the available outputs then releases the rest. because outputs can be blocked during the first level of arbitration, all muti queue crq commands are held at the switch chip and continue to request outputs until a connection is granted or a header word is detected. if a header word is detected at the transceiver, a repeated sequence of crq words is sent to the switch until a connection is granted. the port number of the granted output is returned to the port card using the two overhead bits (see vsc870 data sheet). 00 crq 11 header bb d0 bb d1 bb dn bb d0 example 1:     start of packet end of packet 11 bb d0 bb dn 00 crq 11 bb d0 example 2:     start of packet end of packet bb d(n-d) d words before eop crq crq 11 header header header crq 00 crq 00 idles idles 00 00 zero or more idles zero or more idles

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 17 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com 2.5 transmitter operation  in packet mode, the transmitter sends out data words that come from the switch matrix, adding the appropriate overhead bit information for acknowledges, response bits and flow control. acknowledges are used to signal the transceiver that a connection request has been granted (see the vsc870 data sheet). the response bits are used with the multi queue connection request word. the flow control channel is used to pass state information from the receiving port card to the transmitting port card. the switch redirects the flow control signals to the correct output using the current switch connection state information. in the case of multicast where there is more than one receiver, these channels are logically ored before being sent back to the transmitter. the flow control channel is also used to send response bits from the switch to the transceiver for multi queue mode (see vsc870 data sheet). response words are required by the transceiver in packet mode. these response words are simply idle words or crq words in the data stream that are going back to the transceiver containing port connection status information. if the transceiver receives a connection request word that requires a response, it can use the flow control channel to force an idle word into the data stream. when this idle arrives at the switch, the switch adds the response data. 2.6 disconnect operation   a disconnect can be made to occur automatically after a packet is transmitted through the switch if the packet is followed by either a crq (connection request) associated with a new packet, or a null crq followed by a null header word. the crq associated with the new packet typically has the brk bit set. this breaks down the old connection before it tries to establish the new connection through arbitration. this new connection is made only when the switch receives the header word. when the old connection is broken, the associated output ports are freed up, becoming available for new connections. the null crq is a crq with the brk bit set, and has no output port selected. in this case, the switch chip will break down the old connection(s) and will not establish any new connections. the null crq word must be followed by a null (empty) header word. the switch will send idle words to the transceivers which have not established a new connection. during the packet transmission, if the sending link goes out of synch, the switch will terminate the connection and send an end of packet word (crq with the brk bit set low) to the destination port followed by idle words. in this case, the receiving transceiver will receive only one crq instead of the two normally received. 2.7 flow control channel the vsc880 can support a back pressure mechanism by providing a flow control channel. the flow control channel is time shared with the signaling between the switch chip and the transceiver for acknowledgment and response bits. therefore, it can only guarantee to pass the state information from input pin at the receiving port card through the switch and to the output pin at the transmitting port card. the main application for this flow control channel is to prevent the fifo on the receiving side from overflowing. by using this channel, when the receive fifo is almost full, the transmit fifo will be disabled from sending data. during the time the switch is sending an ack or response bits back to the port cards, these flow control bits are dropped by the switch. during a multicast transmission, the flow control channels are ored in the switch.  if a port is in an out of synch state, no flow control back pressure is exerted from this output.

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 18 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com 3.0 cell mode 3.1 overview in cell mode (cmode = high), a more sophisticated arbitration scheme can be supported by using the vsc870 and the vsc880 switch in conjunction with a central (user defined) scheduler. in this mode, only fixed length data packets (cells) can be supported. a cell clock is connected to the switch chip, and the switch chip distributes the cell clock to all connected transceivers. the transceivers adjust their transmit cell clocks so that all transceivers send the first word of a cell at such time that it arrives at the switch chip aligned to the switch cell clock (see serial link operation above). in this mode, messages containing port card queue information are sent to the central scheduler using an out of band control bus. arbitration and flow control information are then sent back to the port cards through the out of band control bus. the scheduler then configures the switch matrix by using the parallel interface. a picture of a cell based system is shown below. multiple switch chips can be used in parallel to increase system bandwidth (see application note 32  ? design guide for a cell based switch with central control ? ). figure 8: cell based system 3.2 data encoding format the data word and command word formats are described in section 1.0. command words use the overhead bits set to 00. data words can have overhead bits 01, 10 or 11. the user can use these bits for signaling to the receiving port card. information such as start of frame and end of frame can be passed through the switch in this manner. 3.3 receiver operation  if cmode is high, the receiver at each port examines the two overhead bits (b[1:0]) of the received word to determine the word type. if the word is a command word sent from the port card, the switch will respond based on the type of command specified in the c[4:0] bit field. if an idle word arrives at the end of the cell clock period and it does not have an embedded cell clock, a cell clock error is flagged.  if it is a data word, it is sent to the switch fabric to be routed to its destination along with the user defined overhead bits.  port card trans system queuing port card trans switch chip switch card system queuing scheduler/ arbiter vsc870 vsc870 vsc880 out-of-band control bus

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 19 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com 3.4  transmitter operation  if cmode is high and the force idle register is set low, the transmitter sends data words from the switch fabric. if the force idle register is set high, idle words are transmitted. at the end of the cell clock period, bits b[1:0] in all idle words are set to 11 to embed the cell clock marker. for data words, user defined overhead bits are passed on to the destination as is. 3.5  delaying the cell clock if out-of-band messaging is used between the port cards and the switch card, there will be a phase offset between the cell clock (cclk) on the switch card, and the transmit cell clock (rtm/tclk) on the port card. a cell clock delay value can be programmed into the control register cdel[3:0] to set the time the switch is configured after receiving a cell clock. this adds 1-14 word clocks worth of delay between cclk input to the switch chip and the cell clock sent to the transceivers from the switch chip. in this way, the transmit cell clock (rtm/tclk) on the transceivers can be aligned to the cell clock at the switch chip (cclk). for a typical system design where the transceiver is less then 20 ?  from the switch chip, the default value of 5 can be used. see application note 32 for more details.

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 20 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com ac characteristics table 1: lvds and ttl outputs figure 9: parallel data input timing diagram table 2: transmit data input timing table note: duty cycle for t refclk   is 50% +/- 10% worst case figure 10: parallel data output timing diagram parameters description min typ max units conditions t r,ttl ttl output rise time 2.5 ns 10-90% @ 50pf t f,ttl ttl output fall time 2.5 ns 10-90% @ 50pf t r,lvds lvds output rise time 100 ps 20-80% t f,lvds lvds output fall time 100 ps 20-80% parameter description min typ max units t refclk reference (word) clock period 16 ns f refclk reference clock frequency stability 100 ppm j refclk reference clock input jitter 7 ps rms t insu parallel data setup time with respect to refclk 1 ns t inh parallel data hold time with respect to refclk 2 ns t skew refclk to refclk skew using parallel switch chips 1 ns t refclk t insu t inh refclk data[15:0], fi[3:0], wen , cen , cclk, t int int t int

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 21 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com table 3: receive data output timing table figure 11:    cpu interface write cycle timing figure 12:    cpu interface read cycle timing table 4: cpu interface timing table parameter description min typ max units t int interrupt pulse width 15 ns t reset reset , resynen pulse width 64 ns parameter description min typ max units t ok csel  falling edge to valid address 5 ns t d csel  inactive between read cycles 10 ns t su cwen  valid to csel  falling edge 5 ns t h csel  active to cwen  change 5 ns t wv valid data and address during a write 45 ns t ws csel  low time during a write 20 ns t wc csel  cycle time during a write 55 ns t rv csel  active to valid data 15 45 ns t rz csel  deactivate to high impedance data 5 ns t rd csel  active to low impedance data 0 ns addr[5:0] cwen cdata[7:0] csel valid data valid address t ok t wv t wc t h t ws t su addr[5:0] cwen cdata[7:0] csel val id  d a ta valid address hi-z t su t d t h t a t rz t rd t rv hi-z

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 22 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com dc characteristics table 5: lvds and ttl inputs and outputs hot swap  the lvds input and output buffers are subject to hot swap events while being connected and disconnected from 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 table 6 below lists the lvds i/o parameters that relate to hot swap condition. table 6: hot swap lvds i/o parameters power dissipation table 7: power supply currents parameters description min typ max units conditions v oh output high voltage (ttl) 2.4 ?? vi oh  = -6.0 ma v ol output low voltage (ttl) ?? 0.4 v i ol  = +6.0 ma v ocm o/p common mode range (lvds) 1.2 ? 2.1 v at min  ? v out ? v out differential output voltage (lvds) 400 ? 1000 mv 100 ?  across input v icm i/p common mode range (lvds) 0.8 ? 2.5 v at min  ? v in ? v in differential input voltage (lvds) 200 ? 1600 mv ? v ih input high voltage (ttl) 2.0 ? v dd +1.0 v ? v il input low voltage (ttl) 0 ? 0.8 v ? i ih input high current (ttl) ?? 500  av in  =2.4v i il input low current (ttl) - 50 ??  av in  = 0.4v i ozb bi-directional (ttl) high current 3-state output off 500  av out =2.4v parameters description val ue units conditions i co lvds maximum current delivered per output pin 10 ma normal operation i ci lvds maximum current allowed per input pin 40 ma v dd  = 0v p ci lvds maximum added power per output pin 60 mw v dd  = 0v on vsc870 v cdl lvds input default logic state low ? input open parameter description (max) units i dd power supply current from v dd , v dda  (v dd , v dda  = 3.3v    + 5%) 1000 ma i dda power supply current from v dda   (v dda  = 3.3v + 5%) 200 ma i ddx power supply current from each serial data quadrant v ddx   (v ddx  = 3.3v + 5%) 750 ma i mm power supply current from v mm  (v mm  = 2.5v + 5%) 6800 ma p ds power dissipation (v dd  = 3.3v+5%, v mm  = 2.5v+5%, all quadrants powered) 30.7 w p dd power dissipation (v dd  = 3.3v+5%, v mm  = 2.0v+5%, all quadrants powered) 28.1 w

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 23 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com absolute maximum ratings (1) power supply voltage (v dd ) potential to gnd.................................................................................-0.5v to +4v power supply voltage (v mm ) potential to gnd ................................................................................-0.5v to +4v dc input voltage (lvds inputs) .......................................................................................... -0.5v t o v dd  + 1.0v dc input voltage (ttl inputs) .................................................................................................. ....... -0.5v to 5.5v dc input voltage (ttl inputs for cdata[7:0]).................................................................. -0.5v to v dd  + 1.0v dc output voltage (ttl outputs) ........................................................................................ -0.5v to  v dd  + 1.0v output current (ttl outputs) ................................................................................................... ............... +/-50ma output current (lvds outputs) .................................................................................................. ..............+/-50ma case temperature under bias .................................................................................................... .. -55 o c to +125 o c storage temperature............................................................................................................ ......... -65 o c to +150 o c note: (1) 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 voltage (v dd )................................................................................................................. +3.3v % power supply voltage (v mm ) .............................................................................................. (+2.0v to +2.5v) %  extended commercial operating temperature range (1)  (t) ...............................................................0 o c to 85 o c note: (1) lower limit of specification is ambient temperature and upper limit is case temperature. 5  5 

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16  serial crosspoint switch page 24 g52191-0, rev 4.2 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com package pin descriptions signal pin signal pin signal pin signal pin nc a01 fi[2] b15 vdda d06 vdd1 g04 vss a02 vmm b16 nc d07 vdd4 g20 vss a03 bstlpbk b17 vmm d08 rxs[14]- g21 vss a04 nc b18 vdd d09 vss g22 nc a05 nc b19 vmm d10 txs[14]+ g23 refclk a06 nc b20 vmm d11 vdd1 h01 cclk a07 vss b21 vdd1 d12 txs[1]- h02 vss a08 vss b22 vmm d13 vdd1 h03 data[2] a09 vss b23 vmm d14 rxs[1]+ h04 data[5] a10 nc c01 vdd d15 rxs[14]+ h20 data[6] a11 vss c02 vmm d16 vdd4 h21 data[10] a12 nc c03 bsten d17 txs[14]- h22 data[13] a13 nc c04 vdd d18 vdd4 h23 data[14] a14 nc c05 vss d19 rxs[2]- j01 fi[1] a15 vss c06 nc d20 vss j02 vss a16 vmm c07 vdd4 d21 txs[2]+ j03 wen a17 reset c08 nc d22 vdd1 j04 bstrst a18 data[0] c09 vmm d23 vdd4 j20 nc a19 data[4] c10 rxs[0]- e01 txs[13]+ j21 vss a20 data[7] c11 vss e02 vss j22 vss a21 vmm c12 txs[0]+ e03 rxs[13]- j23 vss a22 data[12] c13 vdd1 e04 nc k01 nc a23 data[15] c14 vdd4 e20 rxs[2]+ k02 vss b01 fi[3] c15 txs[15]+ e21 vdd1 k03 vss b02 cen c16 vss e22 txs[2]- k04 vss b03 vmm c17 rxs[15]- e23 txs[13]- k20 nc b04 vss c18 vss f01 vdd4 k21 nc b05 nc c19 rxs[0]+ f02 rxs[13]+ k22 nc b06 vss c20 vdd1 f03 vss k23 tclken b07 nc c21 txs[0]- f04 rxs[3]- l01 vmm b08 vss c22 txs[15]- f20 rxs[3]+ l02 data[1] b09 nc c23 vdd4 f21 nc l03 data[3] b10 vmm d01 rxs[15]+ f22 vss l04 data[8] b11 nc d02 vss f23 vss l20 data[9] b12 vdd1 d03 txs[1]+ g01 nc l21 data[11] b13 nc d04 vss g02 rxs[12]+ l22 fi[0] b14 vssa d05 rxs[1]- g03 rxs[12]- l23

 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 25 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com vmm m01 rxs[10]- t23 vdd y15 vmm ab08 vdd1 m02 vdd2 u01 vdd y16 nc ab09 txs[3]- m03 txs[6]- u02 cdata[4] y17 faclpbk ab10 txs[3]+ m04 vdd2 u03 vdd y18 resynen ab11 txs[12]+ m20 rxs[6]+ u04 vss y19 vscte ab12 txs[12]- m21 rxs[9]+ u20 vmm y20 addr[4] ab13 vdd4 m22 vdd3 u21 txs[8]+ y21 csel ab14 vmm m23 txs[9]- u22 nc y22 nc ab15 vmm n01 vdd3 u23 rxs[8]- y23 vmm ab16 vdd2 n02 txs[6]+ v01 vmm aa01 cdata[2] ab17 txs[4]- n03 vss v02 vdd2 aa02 cdata[5] ab18 txs[4]+ n04 rxs[6]- v03 vmm aa03 cdata[7] ab19 txs[11]+ n20 vdd2 v04 vss aa04 nc ab20 txs[11]- n21 vdd3 v20 vscipnc aa05 vss ab21 vdd3 n22 rxs[9]- v21 vss aa06 vss ab22 vmm n23 vss v22 vss aa07 vss ab23 rxs[4]- p01 txs[9]+ v23 lockdet aa08 vss ac01 rxs[4]+ p02 vss w01 nc aa09 vss ac02 vss p03 rxs[7]+ w02 scanin aa10 vss ac03 nc p04 vdd2 w03 testen aa11 vss ac04 vss p20 txs[7]- w04 vmm aa12 nc ac05 nc p21 txs[8]- w20 addr[3] aa13 bstpass ac06 rxs[11]+ p22 vdd3 w21 addr[0] aa14 int ac07 rxs[11]- p23 rxs[8]+ w22 nc aa15 vss ac08 nc r01 vss w23 cdata[1] aa16 men ac09 rxs[5]+ r02 rxs[7]- y01 vss aa17 nc ac10 vdd2 r03 nc y02 vss aa18 cmode ac11 txs[5]- r04 txs[7]+ y03 nc aa19 addr[5] ac12 txs[10]- r20 vmm y04 nc aa20 addr[2] ac13 vdd3 r21 vss y05 vmm aa21 addr[1] ac14 rxs[10]+ r22 vdd y06 vdd3 aa22 cwen ac15 vss r23 scanout y07 vmm aa23 vss ac16 rxs[5]- t01 vdd y08 nc ab01 cdata[0] ac17 vss t02 vdd y09 vss ab02 cdata[3] ac18 txs[5]+ t03 vmm y10 vss ab03 cdata[6] ac19 vdd2 t04 vmm y11 nc ab04 vss ac20 vdd3 t20 vss y12 vscopnc ab05 vss ac21 txs[10]+ t21 vmm y13 nc ab06 vss ac22 vss t22 vmm y14 wclk ab07 vss ac23 signal pin signal pin signal pin signal pin
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 vitesse semiconductor corporation data sheet vsc880 high performance 16x16 serial crosspoint switch g52191-0,  rev 4.2 page 27 01/05/01 ?  vitesse   semiconductor corporation   �   741 calle plano   �   camarillo, ca 93012 tel: (800) vitesse   �   fax: (805) 987-5896   �   email: prodinfo@vitesse.com internet: www.vitesse.com  package thermal characteristics the vsc880 is packaged in a thermally enhanced 31mm 304tbga with an embedded heat sink. the heat sink surface configurations are shown in the package drawings. with natural convection, the junction to case thermal resistance is estimated to be 0.45 o c/w. the approximate air flow versus thermal resistance relationship is shown in table 12.3. note: the vsc880 is not guaranteed to operate under cold start conditions. if the ambient temperature is 0 o c, 15 seconds after power is applied, the case temperature will be at least 30 o c, at which point it will be at thermal equilibrium and ready for operation. table 8: theta junction-to-ambient versus air velocity ordering information the order number for this product is formed by a combination of the device number and package type. air velocity  (lfpm) junction-to-ambient thermal resistance  ( o c/w) low conductivity 2-layer board high conductivity 4-layer board 0 17.5 13.0 100 15.0 11.0 200 13.0 10.0 400 11.0 9.0 600 10.0 8.0 high performance 16x16 vsc880 xx device type package ty: 304 bga extended commerical temperature: 0  c ambient to +85  c case serial crosspoint switch notice vitesse semiconductor corporation ( ? vitesse ? ) provides this document for informational purposes only. all information in this document, includ- ing descriptions of features, functions, performance, technical specifications and availability, is subject to change without n otice at any time. noth- ing contained in this document shall be construed as extending any warranty or promise, express or implied, that any vitesse pr oduct will be available as described or will be suitable for or will accomplish any particular task. vitesse products are not intended for use in life support appliances, devices or systems. use of a vitesse product in such appl ications without writ- ten consent is prohibited.
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