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Features
* Peforms 2-Bit Pamllel to Seral ard Seral to
Pamllel Functions

« Serial Data Rtesare2.0Gl's

* Designed in Conjunction with the VSC880 Serial
Crossmint Switch

* Peforms Bit Alig nmert, Word Alignment ard
Cel Alignment

» Three Modks of Operation:
Distributed Control Packet Mbde, Central
Control Cell Mode andDirect Mode

* Suppat for Multicagt ard Multiple Input Queues

VSC870 Block Diagram

* Suppotts Priorities Camp-on ard
Retrarsmission Capabili ty in Paclet Maode

« Built-in Flow Control Chamel in Packet Mode
* Supports Cell Synchionizaionin Cell Mode

« InterfacesDirectly with Induwstry Standard
FIFOs

» Confains Redurdart Seral I/Os ard Internal
Loopback Made

* 5V Tolerant TTL Inputs
» Singe 3.3V Power Suppy
* Available in 192 BGA Package
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General Description

The VSC870<serial backpane transeiverhasheendesgnedto operate wih the VS@80 serial crosgoint switch
to estblish asynchronaus high peformance witching system. The VSC870 can aso connect direcly to andher
trarsceiver to act asa gh bandwidth baclplaneintercomect link. The tangnitter convertsa 32bit pasll el interface
operatingat &.5Mb/s to a 34bit serial data sreamopesrting a 2125Gb/s The receiverconvelts a 34bit serial
interface operating at 2.15Gb/sto a 32-hit pamllel interface oprating at625Mb/s. The transeiver perbrms
auomatic bit alignment, wordalignment andcell alignmen to a comected svitch chipor another transeiver The
parallel interface hasbeendesigned with industry-standard FIFOsin mind to povide such feature as automatic
packet retragmission, muticad with retransnission, campon ard support for virtual output quetes. Thee features
canal be bypased to give theuser drect catrol of the serial data sream.In addtion, the trarsceiver ard switch
chip canoperate inaearlyarbitrationmaodethat geatly improvesbandvidth utilization The trarsceiver al contains
a kuilt-in aflow control chamel and redundant seial 1/0 buffers.

The transeiver anl switch chip have leen @timized to e used in both distributed-contrdl ed paclet-based
switching systems (Packet Modk), and centrallycontrdled cell-based switching systems (Cell Mode). The
trarsceiver can alo be directly conacted o arother trarsceiver (Direct Mode) for baclkplane interconect
applications The trasceiver runs off a 33V power supdy. The rial I/O buffers cortain on-chip termiration
resistors (See Fgure 19).
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Package Pin Descriptions
Freq "
| Nam I Description
Symbol ame /0 Type escriptio
TXIN[31:0] Transmit Parallel Data In 621'_5_Pf_b/5 32-bit parallel datainput for the transmit side.
625Mb/s If BYPASSisLOW, these gjnals designate the transnit
TXTY P 1:0] Trarsmit Word Type TTL word type If BYPASSis HIGH, these signals drectly
control the overheal bits senton the seral chanr.
When TXEN is HIGH, TXIN[31:0], TXTYP[1:0] are
. 625Mb/s | loade in to the ranseiver on the rext WCLK. When
TXEN Transmit Encble TTL TXEN is LOW, thetransceiver ignores TXIN[31:0] and
TXTYP[1:0] ard semis IDLE words at the serial aput.
When RTR is HIGH, the receiving sice memory system is
realy to receive data. If LOW, it send a bak pressue
. 625Mb/s | (flow control) sigrel to the souce part card telling it to
RTR Ready To Receve TTL stopsending data. In Cdl Mode, s& RTR LOW to cell
synchronize D the exernd cdl clock. If RTR is HIGH,
cdl clock is recavered from the bit stream.
In Packet Mode, when BYPASSis LOW, RTM/TCLK is
. sda HIGH atthe beginning o eachdat trarsmission and
RTM/TCLK T?;;argirg;?ﬂgﬁoeék o 62+51I§f_b/s sd LOW whenthe data packet hasbeen successfuly sent
to al outputs. InCdl M ode, aHIGH pulse represents the
transmit cell clock.
625MbJs When BYPASSIis LOW, RFM is sé& HIGH whenever a
RFM Read Fom Mark (@) retransmissionof data is required due to contention for
TTL L
destination ports.
This signal is LOW if MODE[1] is HIGHand the
—— L <1IMHz transaeiver isword aigned onthe transmit side After
TXOK Transmit sigral OK 0 TTL initialization it will go HIGH for one word clock if there
isa cel clock error
625MbJs When REN is HIGH, the trarscever is reaq to read daa
REN Real Enable (0] TTL at TXIN[3L:0] and TXTYP[1:0]. This signd can be
forced low by the received flow contrd signal.
. <1IMHz These mde catrol pins are usd to corfigure link
MODE[L:0] Mode Cantrol ' TTL | synchronizaion. See @cion 1.5.
TXSA+ Iy 2.15Gis | . o . .
TXSA- Transmit Serial Output A @) LVDS High speed seral differertia trarsmit channé A
TXSB+ . . 2.15Ch/s . A . .
TXSB- Transmit Serial Output B @) LVDS High speed seral differential trarsmit channé B
<1MHz When LOOPBACK is HIGH, the CRUand signal
LOOPBACK Loop Back ! TTL detecor sdect the seral dat output channé as annput.
RXSA+/ . . 2.15Gb/s . - . .
RXSA- Receive Serial Input A I LVDS High speed seral differertial receive cramel A
RXSB+/ . . 2.15Ch/s . A . .
RXSB- Receive Serial Input B I LVDS High speed seral differertial receive clamel B
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Symbol Name /0 _'I:_;Sg Description

When RXSEL is LOW and LOOPBACK is LOW, RXSA
is sdected as the input to the CRU and RXSBis sédected
<1MHz asthe inpu to the Sgnal Detecor. WhenRXSEL is

RXSEL Receve Input Scled TTL | HIGH ard LOOPBACK isLOW, RXSB issebcedasthe
input to the CRU and RX$A is sdected as theinput to the
Signal Detecbr.
<IMHz This ouputis highiif at least one edge transition is
ALIVE Redundant Input Alive 0] TTL detected every word clock period onthe reduncant input
serial line.
<IMHz This signal goes LOW if the VSC870is word aigned on
RXOK Receive Signal OK (@) therecdve side. After initiali zation, it goes HIGH if there
TTL . .
is erra in the IDLE words.
. 625Mb/s | When RXEN is LOW, the RXOUT[31:0] and
RXEN Receve Enable l TTL RXTYP[1:0] ouputsbecome high impedance.
RXOUT[3L) | Re&8ve gita”e' Data | 62T5T'\ﬁb/5 32-bit parallel data autput for the receive side.

625MbJs If BYPASSIis LOW, these sigrels tdl the received word
RXTYP[1:0] Receve Word Type (0] type.If BYPASSis HIGH, these gjnals reflectthe

T overheadbitsreceived onthe seral chanel.
RXWA Reaive Word Available o 625Mb/s When RXWA is LOW, RXTYP[1:0] andRXOUTI[31:0]
TTL is anIDLE word.
Acknowledge/ 625Mbls In Pad<e_t Mode, the ACK signal WI|| _besﬁ highif a
ACK/RCLK Reaive Cell Clock o TTL Comedion Request on the transmit sideis granted. In
Cell made,a hgh puserepresants the receve cdl clock.
Connedion Request 625Mbls WhenBYPASS|s LOW and ABORT_ls HIGH, th_e
ABORT conredion reguest and data transmissian process is
Abort TTL
aborted.
62.5MHz TheWSIN signal provides the word clock input and must
WSIN Word Synch In 'i'TL be driven byasignal frequencylockedto the WSOUT
signa ether from itself or ancther trarsceiver.
62.9VMHz | TheWSOUT sigad istheinterndly generated wordclock
WSoUT Word Synch Out © TTL andis synchronized to the transmit word clock.
<IMHz | If RESYNEN is HIGH andthe transceiver deect a Ink
RESYNEN Resync Enable l TTL error, it will stat the Link Initialization process.
<IMHz | If OOSis HIGH, tte transceiver is in the link
00S Out OF Sync © TTL initialization process. Itis LOW during namal operation.
SCRAM Seramble Enable | <IMHz If SCRAM is HIGH, daa wordswill be sacambled and
TTL descrambled.
BYPASSis setHIGH for directcontrol andmoritoring o
<1IMHz theoverhead hits in the serial data streams asin cell mode
BYPASS Bypass Male TTL and dred mode This also dsalles he transeiver Packet
Mode fundtions.
CELLSYN Cdl Synchronization <1MHz CELLSYN is sda HIGH to dlow cell synchronization
Enable TTL during link initiali zation.
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Freg _
| Nam I Description
Symbol ame /0 Type escriptiol
If BYPASSis LOW, this sigral can besda HIGH to enable
%"CYE':I/ Delay Eml‘z'efe” Cloc <#'¥LHZ REN dday mock. In Cell Mode, DLYEN/CCKIN can be
P used asan input for cell clock alignment.
. <1MHz When this signa is HIGH, the seial input is looped bad
FACLPBK Fadlity Looptadk ! TTL totheseial ouput. It should be normally set LOW.
WCLK Word Clock (@) 62.'|_E.i|_v||_HZ Theword clock is a debyed version of the WSIN signal.
A 62.5 MHz local refererceclock that is used b keepthe
REFCLK Loca Refererce Clak | 62.9VIHz C_RU closeto the incoming kit clock frequencybefore he
TTL alignment process bgins Is also wsed asareference
clock for theCMU.
REET Reset <%_'§|A_LHZ Global chip reset (activédIGH).
<IMHz When TESTENIs HIGH, the RB-CLK is usal in place
TESTEN Saan Test Enable | TTL of thehit clock for low speed testing. Used for ATE
testing only. Set to logic LOW during namal operation.
LTIME Loop TimeMode | 625Mb/s | LTIME is st HIGH to use the recovered bit dock for the
TTL transmit side
. <1MHz Used for ATE testing of the parametric NOR cain in the
VSCTE NOR Chan Test Enalte ! TTL 1/0 frame Setto logic LOW during namal operation.
VDDA CMU Power Supdy P 3.3v Clean pawer supply for CMU
VSSA CMU Ground P ov Clean groundfor CMU
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Functional Description

The VSC870transeiver can be sl in one of the three ggration mods; PacketMode, Gl Mode andDirect
Mode. In Pacletmode, the VSC870 s intended to work in conjunction with the VSC880 switch chip to provide aself
routing switching system ard to supat variade lemgth data packets. In Cell Mode, the transceiver works in
conjunction with the VS@80 switch chip to provide a cell syichronized switching system In this mode, it can
support only fixed kength dat packes (cels), ard rouing decsions are caried ou in a uer defned contoller chip
ard synchrorized toa cell clock In Direct moek, the VSC870 canconrect to aher trarsceivers to provide a Hgh
bandwidth serial backpare data link

The following sectiors give a detailed de<ription of gereric featureswhich ae provided in all three rodes
followed by the geratin of the trasceiverin eachmode. Mog of the digsussions in thisdata seet inclde me d
the switch chip functions (see tle VSC880 data steet)

1.0 Common Features

1.1 Synchronization

1.1.1 Link Characteristic
The serial link is usedto conrectthe trarsceivers to the switch chip o to other trasceivers. The< links operate

at 2125Gb/s ard are initializedsimultaneasly at power up, or segrately whena link eror occurs. A link is first bit

synchronized, thenword synchronized ad, if CELLSYN is HIGH, cell ynchionized.In Packet orCell moc, the
switch acts as the maser, gererating tre bit clock along with the word ard cell bouwndary information The
trarsceivers actasdawves recowering thebit clock, word clock and célclock. In Directmock, the ranseiverscan be
configured as eithermagers or davesusng theMODE[1:0] signals, with the masers generatingthe bt ard word

clocks. The tramsceiveralo containsredundant grial inputsand aitputs which can be sed with a redundan switch

chip orredwndart transeiver.

1.1.2 Data Scrambling
A 15% edje transtion dendty must be giararieed o the srial data links for the CRU to woark properly. All

commandwords andcomecion reques words cantain this requred desity. In order to get this dersity on dag
words, scambling is employed If SCRAM is set HIGH, the 2-hit data words are scembled in the transmitter ard
de-scrambledin the receier with a (#X*+X") pattem to guarartee high trarsition density. This is the sane pattem
usedin SONET scramHing. In all operatingmades data wods are recgnizedby TXTYP[1:0] = 01 or 10. Words
such asthe comectionrequed andheademword in Packet Mde or cell clockin Cell Mode a the IDLE wod in
Direct Made areused toinitiate the srambling pattern.f the uer canguarantee ege censtiesgreaer thanor equal
to 15%, sciambling canbe turned off by setthg SCRAM = LOW.

1.1.3 Bit Synchronization
In Packetand Cell Mode, the svitch ads asthe source d the bit dock. It multiplies the local625MHz word

clock by 34to geneate a 2125GHz clock, andusesthis clock to serialize e -bit dat word and2 overhead lits.
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The trangeiver receivesand feed this serial data sream to a digital RU to recaer the bit abck anddeserialize the
data stream to a 32 b word plus 2 ovehead bitsat 625MHz. The transdver al® uses this recorered clock to
serialize its trangnit data wods that ae ent to the switch. In this way, the switch and all the trasceivers are
frequency-locked to me clock ®urce which isprovided bythe word clock on the witch card. The transeiver
providesits avn CMU which multiplies a leal REFCLK by 34. The autput of the CMU helps the CRJ obtain lock
ard providesthe clocksourcefor the trasceiver in loopback node.This local REFCLK must be within 100ppm o
the switch chip refererce clockfrequency In Direct Made, the maser trarsceiver usesthe QMU to provide a clak
for thetransnit data. The dave receiersrecowr theclock fromthe srial bit greams

1.1.4 Word Synchronization
During power up or atreset, the transceiver caninitiate the word synchronization process. Fist, the trarscever

serds reset @ttems to the switch (or the master transceiver in Direct node) to request that the switch starts the
initialization process. The swich, upon receivng this requed, will send out special ALIGN words. The transcever
receives this serial data seam fron the svitch, ard usesthe RXCLK Generato to adjus the receive wordclock
boundary one kit at a time until the Word/Cell Aligner detects proper alignmert. Upon detecting the carect word
alignment, the RXOK signal is set LOW an the wad alignmert process is staed on the tramrsmit side. In this
process the trarsceiver continuouwsly serds ALI GN words to the switch using the Alignment Word Gererator. The
switch uses itsown word clock to detect ths ALIGN word. If the transmitters word is not aligned to the switch chip
word clock whenit arivesat the witch, the svitch chip contines to send out ALIGN words. After receivimg evey
32 ALIGN words from the switch chip, the transcever charges its trarsmit word boundary by one kit position using
the TXQLK Generatorand then epeatstheproces (this limits the dstance fom the trasceiverto the switch to les
then 180rS one way). If the switchdetects tlis ALIGN word carectly, it sends IDLE words tothe trarsceiver to
signal that the trasmitter has now word synchronized with the witch. When the transeiver dtect theg IDLE
words, the signal TXOK goes LOW ard the parallel data sgnals TXIN[31:0], TXTYP[1:0], RXOUT[31:0] ard
RXTYP[1:0] are thenpha aligned tothe wordclock (WSOUT).

The trangnit word clock is output onthe pin WSOUT. If a dndle transceiver is used ona pat card, WSOUT
must be tied directly to WSIN. The sgnal WSN is the clack input for all of the trarsceiver parallel logic ard
providesthe word clock output (WCLK). Retiming blocks are u®d in the transeiver o spanthe ptasebounday
betweenWSIN and the transnit word clock and tte receive wat clock. If two or more trarsceivers are u®d in
parallel on a port card in order to increa® bandwidth, eachwill have its avn trarsmit word clock. Since treseword
clocks are derived from the sare source an the switch card, they will have the sane frequencybut a phasedifferernce
of up to 8r8. This phase dfference (kew) dendsonthe I/O delayof the svitch andtranseiver andhe serial data
line delaybetween the® chps. To properly phase alignall trangeiver rallel interfaces one transeiver actasthe
mager, providing its WSOUT signal nat only to its own WSN, but the W3N on all othertranseivers on the port
cad (see Application Note 322 Dedgn Guide for a Cell Based Switchwith Certral Control). This mears that the
parallel logic blocks on all transceivers are clocked by the sme surce drived from the traemit word clock d the
mager trarsceiver In this way, skew baweenthe parallel interfacgon all trarsceivers is minimized Other logic on
theport cad can be clockedusng WSOUT o the maser transeiver or the WCLK output of ary transeiver which
is a debyed vesion of WSOUT. A phase skted word clock can ado be ugdto drive WSIN provided that it is
frequency lockedto the WSOUT signal. In this way, bath the receie andtrarsmit parallel irterfacescanbe phag
aligned to this word clock.
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1.1.5 Cell Synchronization

If the CELLSYN signal is set HIGH, after the word synchionization proces, the trarsceiver starts the cell
synchronization proess. In this proces, the tanseiver detectsthe receied cell clack sent from the svitch. The cell
clockis embeded in the coomandwordswith overhead bits 00" asdexribedin section3.2. The receved cell clock
is output on ACK/RCLK. The switch chip comectseachport to itself after link initialization. By sending a gecial
ALIGN ward to itself, the transceiver canadust the transmit cell clock (RTM/TCLK) until it is properly phase
shifted relativeto thereceivedcell clock If cellsaresent from the transeiveralignedto this transnit cell clock, they
will arrive at the switch aligned to the mastecell clock which is originated atthe switch. The receied cell clock on
the serial link is therefoe difted by N word clocks to create a plie shifted cell clockwhich is output on RTM/
TCLK. An on-chip counter provides ths phase skit, with the frequency and phase shift determined during the cell
synchronization proces. For ths alignment poces to work, theminimumcell size is13words (52 bytes$.

1.1.6 Cell Synchronization for Multiple Transceivers

If two o mare trarsceivers are sed in parallel ona pat cardin order to increag bandvidth, skew between
signals cauld catse the transmit cell clock (RTM/TCLK) in one or more trarsceivers to be shifted in phase by one
word clock relative to the otherarsceivers. To adust ou this offset a maker cell clock can be ent to both
trarsceivers. Thisisdore by sending thesignal RTM/TCLK from themager trarsceiver to the DLYEN/CCKIN input
on the davetrangeivers At the em of the cell synchionizationproces, thepipeline ofset isadusted out using this
maiker cell clock. See Appcation Note 2 for more cktails.

1.1.7 Link Error Detection

Receie erras are declared if the trasteiverdetectsa bit patterrerror in an IDLE wordin the receivederial
data by gererating a HGH pulse on RXOK. In cell mode, if anIDLE word is receivedat the ed of the cell peod
ard it doesna cortain the embkedded cel clock, or it receivesan embeded cellclock at the wrog time, it genestes
a HIGH pulseon TXOK. This error is sbredintemally ard if the RESYNEN goes HIGH, the VSC870 will start the
link initialization process. Tk RXOK ard TXOK signals cantherefore ke tied to the RESYEN signd to stat the
link initialization processimmediately, or the wser logic canmonitor the RXOK ard TXOK signals when OOSis
LOW andasert RESYNEN only afteranerra threshold has beenreacled. It is up to theuserto make sure erouch
IDLE words ae wsed to detect errors during system operation. The switch caninitiate the initialization processhy
forcing zeraes on the serial link. If the transeiverreceives4 congcutive words of all zeoes it will immediately sart
the initialization proces.

1.2 Data Encoding Format

To provide sef routing and signalling functions, the trarscever and switch require dfferent data types to
differeniate betveendat words, connection reques$ words or command words. Dependng on the male that the
trarsceiver is in, different data tpesare recgnized at the trasceive pasllel inteface. Tlee wad types are
ercodedusng theRXTYP[1:0] or TXTYH1:0] bits At thetrarsceiver to switch erial interface, hese datatypes are
ercodedin the two overheadbits (B[1:0]). Secions 2.2 3.2 ard 4.2 describe thee dat typesin more dedil.

The format for data word andconmandwords the transeiver parliel interfacesard on the erial datalines
betweenthe tramsceiver and switch chip are desribed in the Pllowing sectiors. The fomat fa the conrection
reques word is desciibedlater in the Packet Mode ®cion.
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1.2.1 Data Word Format at Transceiver Parallel Interface

Data wordscontain a32 bit user defned paylad which is sent between the transtting and receivig port cards
asshown bebw. The RXTYP[1:0] and TXTYP[1:0] data word encaling formatfor differentmadesare desciibed in

later sectians.
31302928 27262524 23222120 191817 16 15141312 11100908 07060504 03020100
DDDD DDDD DDDD DDDD DDDD DDDD DDDD DDDD
31302928 27262524 23222120 191817 16 15141312 11100908 07060504 03020100
——————————————— Data Payload ----------------
Where:

D[31:0]32 bit data payload

1.2.2 Data Word Format on the Serial Data Lines

The dataword format asseen athe serial output of the transeiver @ switch chip isshown below Two overtead

bits are addd by the trasceiver or switch chip to deggnate a data wortb the receivingswitch
The srial data is transmitted with tHd SB first (B1, B0, D31, D3J0... D00).

chip o transeiver

3332 31302928 27262524 23222120 19181716 15141312 111009 08 0706 05 04 03020100

B B DDDD DDDD DDDD DDDD DDDD DDDD DDDD DDDD

10 31302928 27262524 23222120 19181716 15141312 111009 08 0706 05 04 03020100
——————————————— Data Payload ----------------

Where:

B[1:0]If BYPASS=0,01=Flow control channel,
10=Flow control channel,
11=Acknowledge from switch chip or data header to switch chip

If BYPASS = 1, RXTYP[1:0]=B[1:0]=TXTYP[1:0]
D[31:0]32 bit data payload

1.2.3 Command Word Format at Transceiver Parallel Interface

There ae sveral ®mmard words thatare wsed for sending information to the switch chip a areceivirg port
cad. The conmard wordformat at the trasceiver parallel interice & shown kelow. IDLE wordsare disussed in the
next sectiors. A delay enalbe value can als be pogrammedinto the trasceiver for Paclet Mode udng this

commandword.
313029 (2827262524 23222120 19181716 15141312 11100908 07060504 03020100
X X X |ccccc DDDD DDDD DDDD DDDD X X X X X X X X
0403020100 15141312 11100908 07060504 03020100
-- Command -- -- Data --
Where:

C[4:0]Command type:
00XXX=Link Control (00111=IDLE word)
01XX0=Command word for transceiver (01000=set DLYEN/CCKIN value)

10XX0=Command word for switch
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11XX0=Command word for receiving port card
D[15:0]Optional data payload:
Default=1010101010101010
IDLE Word from switch=Output(s) this port is connected to;
D[15] is equal to port 0, and D[0] is equal to port 15.
If C[4:0]=01000, D[3:0]=DLYEN/CCKIN value

1.2.4 Command Word Format on the Serial Data Lines
The commandword format as seenat the serial output of the transeiver or switch chipis shown below. Two

overhead lits areaddedby the tanseiver or switchto designate a caxmandword (00)to thereceivingswitch chip a
trarsceiver. The seral datais trarsmitted with the MSBfirst. In Paclet Made, the IDLE word from the switch always
returnsthe arrert output comecions for the pat.

3332 313029 2827262524 23222120 191817 16 1514 1312 111009 08 07 06 05 04 03020100
00 1BB ccccc DDDD DDDD DDDD DDDD 1010 1010
10 04 03020100 15141312 111009 08 07 06 05 04 03020100
-- Command -- -- Data--
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)
D[15:0]Optional data payload:
Default=1010101010101010
IDLE Word from switch=Output(s) this port is connected to;
D[15] is equal to port 0, and D[0] is equal to port 15.
If C[4:0]=01000, D[3:0]=DLYEN/CCKIN value

1.2.5 IDLE Words

IDLE words ae the default word usedon the serral channd when none d the otherword types ae present. In
most cases, theg woids areautomatically gneratedby the trasceiver or switch chip. In Packet Moce, IDLE words
areinserted béween packets ard the IDLE word from the switch always returns tie aurrent outputconnedions for
the pat that isreceivingthe IDLESs If the user deesnot hawe data tosend, IDLE words canbe loadednto the pardel
interface, or the TXENignal can be & LOW which farcesthe transceiver to send IDLES to the switch chip. Incell
mode, IDLEs will be trarsmitted from the switch chip if the Force IDLE hit is set in the switch chip (see tle VSG380
data sheet). Seeexctions2.0 ard 3.0 for more details IDLE words are al® usdto detect likk error condtions If the
trarsceiver detectsandIDLE word, it usesa it magk to verify the pioperbit patternwithin theword.
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1.3 Loopback Mode

The VSC870 supportstwo loopbackfunctions at the serial interface. f the LOOPB\CK signal is set HIGH, the
serial tarsmit data is looped back to the CRU on the srial receivng side. The trarsmitted serialdata is generated
using the CMU clock. This mode canbe used to test the high peedcircuitry (except for the ®rial input/ouput
bufferg using the low peedpardlel inteface. Tle rial data can ale be looped kack thraugh the YO o theswitch
chip or othercomected tanseiver if the otter device isin FACLPBK mode(see the take below).If FACLPBK is set
HIGH, the receiveserial data isrecoveed wsing the (RU ard logpedback tothe grial output.

1.4 Redundancy

Thereare twoserial output buffers andtwo <erial input bufferson thetranseiver These can ke ussdto comect
to reduindant switch chips or redurdart transeivers The serial inputs arealso comected toa sgnal detectorcircuit
which is used todetermineif there is anaverage @& ore trarsition for every 34 bits of data. f thee is the sgnal
ALIVE remainsHIGH. Which everinpu is not comectedto theCRU is connectedo the sgnal detecta An example
systemwould have the rechdarn serial output comected to aedundant svitch chip. Ths switch chip haghe LPEK
bits in the gatus ard control registers set HGH such that the trarsceiver output signal (which is looped throughthe
switch inpu/output buffer) comes back to itself at the redundant serial input buffer (see Application Note ). If the
primary switch chip fails, and the ALIVE gnal is HIGH on all trarsceivers, the redindant switch chip can be
activatedin its place afteit goes throughthe link initialization process The sighal RXSEL o the trarsceiver is used
to sekctthe redundart inpu buffer.

1.5 Operating Modes

The Pllowing table simmaizes the orating malesfor the trasceiverthat have beerdiscussed in the pevious
sections The pin TIME selectsthe source of the bit abck for the transmit side. LTIME is normally set HIGH. In this
ca®, thereceivedit clock isuse for the tansnit bit clock.If LTIME is set LOW, the transceivers CMU is used ashe
source d thetrangnit bit clock. This sgnalmug be st LOW to teg thetranseiverin loopback nodeor whenused
asa mager trarsceiver in Dired Mode Gee £ction4.0).

Control Signal Name
LOOP BY CELL Description of Operation
BACK | LT'ME | MODE[1] MODE[0] e e
0 1 1 1 0 0 Normal Packet Mode operation
0 1 1 1 1 1 Normal Cdl Mode operation
0 0 0 1 1 0 Master tansceiver in Direct Mode (figure 13)
0 1 0 1 1 0 Slave trarsceiver in Direat Mode (figure 13)
0 0 0 0 1 0 Master tansceiver in Direct Mode (figure 14)
0 1 1 1 1 0 Slave trarsceiwer in Dired Mode (figure 14)
1 0 1 0 1 0 Looplkack maleinternal to the transcever
0 1 1 0 1 0 Loopkack malethrough a VSC880
0 0 1 0 1 0 Loophkack malethrough anexternal cable
0 X 0 0 0 1 Mux/Demux Mode -No word alignment
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2.0 Packet Mode

2.1 Overview

In Paclet Mode the BYPASS s$gnal is set LOWto allow the transceiver to utilize the huilt-in retransmisson,
campon, virtual ouput quete anddelayed readerable logc. In addtion, the signal CELLSYN is held LOW to
disable the cell gnchronization pracess. A special commard word can be ent thraughthe transeiver tothe switch
chip requeging connection to one a multi ple output ports. Acknowledge (ACK) information will be returnedto the
trarsceiver from the switch allowing the port cad to stat trarsmitting data (see Application Note 31: Desgn Guide
for a Packet Bsed Swich with Distributed Gntrol). This special conmard word, a Conrection Rques (CRQ)
Commard, canbe put on the front of the data packetto make the packetself routing. In this mode of opeation, no
controller chip need to be connectedto the switch chip as tle switchchip handes dl amitration for connection
requess (see the VSB80 chta eet). Ifthe system designer wantsto bypas the featureslegribedin thissection the
signal BYPASScan Ie set HIGH. The usr will then hae direct contrd of the data seam betweethe transeiver
ard the svitch. A picture of a Packet Mod system is shown belav. The minmum paket $ze in thismode of
operation is 4 words or 16 bytes.

Figure 1. Packet Mode System

Pat Card
TXFIFO |
Trans -
RXFIFO  |mum Switch Cad
VSC870 ~a .
Py Switch
[ ] Chip
o =
VSC880
Pat Card
TXFIFO |
Trans
RXFIFO  |mum
VSC870

2.2 Data Encoding Format

The dat ard canmandwords ae desribedin secion 10. In this secion the Canecton Requed (CRQ) word
format at4 interfaces(trarsceiverpail el transnit port, serial line to switch, serial line from switch ard transeiver
parallel receive prt) is described. In this mode the XTYP[L0] ard RXTYP[1:0] bits are encoedd dfferently than
the overhead bits(B[1:0]) to effectively support a varety of featuesin the Packet Moal The encdingfor thee data
types are desciibed in the following secton.
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2.2.1 Packet Format

At both the transit and receive gles, a dart of paketis identified usng aheader waod with TXTYP[1:0] ard
RXTYP[1:0] set to “10". Following this headerword are he rest of the data wrds with TXTYP[1:0] ard
RXTYP[1:0] set to“01". This is shown in the tabbe below.

&Riﬁg} Tg?’;?g]“t F;e[clf'c‘)’]e Word Type SCRAM =1 | SCRAM =0 | Error Check
00 00 00 Command Word No Scramite No Scramibe IDLE words
01 01 o 10 01,10,11 | Data Word Scrambe No Scramlite No
10 11 00 Heacer Word No Scrambe No Scrambe No
11 00 00 Conredion Request No Saamble No Saamble No

Two general waysof transnitting a data paakts are siown in the figue belav. In the first example, wien the
trarsceiver readd a CRQ word (which sgnals the statt of a new packet)it waits for the ACK signal befae
trarsmitting the header word. In the £cand exanple, he CRQ ward is sert D words before the erd of the packet in
order to utilize eaty arbitration and optimize the throughpu. If there isnoavailable packet for the rext trarsmisson,
a rull CRQ word ard a nul header wad are wed as erd of packet. @mmard words such as IDLEs can be
emledded ingdethe paclet. Onthe eceve sde, tte pacletsare delireaedby theheademword at the begnning anda
CRQ wor at the end Theword sequencel oadedinto the VSC870paidl el interface isalso shownin thefigure belav.
More details canbe foundin Application Note 3L.

Figure 2: Packet Transmission Format

Example 1 Example 2
10 Header Start of Packet 10 Header Start of Packet
01 DO 01 DO
01 D1 .
: 11 CRQ
o 01 D(N-D) D words before EOP
01 DN .
11 CRQ End of Packe 01 DN End of Packet
10 Header Start of Padket 10 Header Start of Packet
01 DO 01 DO
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The IDLE word actsasa null word The transeivers ignore theg words at the tranmit side. Ifthere is no valid
word at the transit side, tre sgnal TXEN shoud be set LOW. Whenthe transeiveris loadedwith IDLE words at
the perallel trarsmit side, the trarsceiver will formulate itsown IDLE word and serd it throughthe serial output. At
thereceivingside, the tansdver sets the RXWA signal LOW if it receivesan DLE word from theserial line. IDLE
words cortain switch conrection information that nay be used ty external logc. Thisinformationis also used fa
auomatic packet retramisson asdiscussed in sction 2.36. The conrction inbrmationis in the ame fomat as
shown in section 2.24 belav. The nex CRQ word will also be forwarded thraighthe switch to the currert receivng
port cad. Thes can begnaed.

2.2.2 Header Word Format at the Transceiver Parallel Interface

The header wordormat atthe transeiver parliel interface isshown below A maximum of 20 bitscan be usd
to send data tothe eceivingport cad. Thes bitscancortain thefirst bytesof the data paclet or othe informatian.
Fora NULL heaér wod, thes btsare allX’s.

31302928 27262524 |23222120 19181716 15141312 11100908 07060504 [03020100
X X X X X X X X DDDD DDDD DDDD DDDD DDDD X X X X
19181716 15141312 11100908 07060504 03020100
--------------- Data Payload ---------------
Where:
D[19:0]20 bit data payload

2.2.3 Header word Format on the Serial Data Lines
The heademword format as seen at the esial output of the ranseiver @ switch chp is shown below Two
overhead bitsare addd todesgnate a heagl word to thereceivingchip. The grial data istransnittedwith the MSB

first.
3332 31302928 27262524 23222120 191817 16 15141312 111009 08 07 06 05 04 03020100
A A 0BB1 0110 DDDD DDDD DDDD DDDD DDDD 1010
10 10 19181716 15141312 111009 08 07 06 05 04 03020100
--------------- Data Payload ----------------
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
D[19:0]20 bit data payload
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2.2.4 CRQ Format at the Transceiver TXIN[31:0] Interface
The conrection requed commard word format atthe TXIN[31:0] interface & shownbelow. The sgnals CT[2:0]

ard MD[1:0] are ued bythe transeiverto cortrol modesof operation thatre described later in this section.For a
NULL CRQ word, set all tle connedion bits LOW.

313029 2827 26 2524 23222120 191817 16 1514 1312 11 1009 08 07 06 05 04 0302 01 00
X X X ccCccC MM [CCCC cccc cccc cccc DDDD X X X X
TTT DD (00010203 04 05 06 07 0809 10 11 12131415 03 02 01 00
210 10 | e Connection Bits ------ -- Data--
Where:

CTJ[2:0]Control bits
MDI[1:0] Mode;  00=Camp-on with Priority Mode, CT[2:0]=camp-on frequency
01=Camp-on with Recast Mode, CT[2:0]=number of CRQ commands to send
10=Multi Queue Mode, CT[2:0]=camp-on frequency
C[0:15]] Connection request bit map. Set bit high for each output requested.
C[0] is for port 0 and C[15] is for port 15.
D[3:0] User defined data sent by transmitting port card

2.2.5 CRQ Word Format on the Serial Data Lines to the Switch
The CRQ comnmandword format asseenat the aitput of the trarsceiveris shown kelow. Two overheadbits are

added bythe trarsceiver to designatea CRQ word to the receivig switch chip.The signals AOA andBRK are ugd
to control modes of operation in the swith chip which are dscussedin the VS(B880 data deet. The serial data is
trarsmittedwith the MSBfirst.

3332 3130292827 262524 23222120 191817 16 15141312 11100908 07 06 05 04 03020100
00 0BB10O AAB cccc cccc cccc cccc DDDD 1010
10 ROR 00010203 04 0506 07 080910 11 12131415 03 02 01 00

BAK | e Connection Bits ------ --Data--
Where:

B[1:0]00=Undefined,

01=Flow control channel,

10=Flow control channel,

11=Undefined
ARB 1=Multi Queue arbitration, 0=Normal operation
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, C[0] for output port 0 etc
D[3:0] User defined data sent by transmitting port card

2.2.6 CRQ Word Format on the Serial Data Lines from the Switch
The CRQ comnand wad format asseen at tk outpit of the svitch chip isshownbelow Two owerheadbits are

added ty the svitch chipto desgnate a commahword (00) to the transeiver This commail word containsthe
currert acive comectionsfor thetransnitting pat card The srial data istrangnitted with the MSBfirst.
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3332 313029282726 25 24 123222120 191817 16 1514 1312 11 1009 08 07 06 05 04 03020100
00 oBB1010O B MMMM MMMM MMMM MMMM DDDD 1010
10 R |00010203 04 05 06 07 0809 10 11 12131415 03 02 01 00
K1 e Active Connections ------ --Data--
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, 0=End of packet
M[0:15]Current outputs the transmit side is connected to
D[3:0] User defined data sent by transmitting port card

2.2.7 CRQ Word Format at the Transceiver RXOUT[31:0] Interface
This is the CRQ commad word format onthe parallel intedice RXOUT[31:0] of the tramsceiver The two

overhead bitsare removed. Thisword arrives at thetrarsceiver D words befae the endf pacletard al attheerd
of paclet. The BRK bit is usedto desgnate tle endof packet (ge AppicationNote 3). The data kis D[3:0] canbe
used by the trarsmitting port cardto send information to the receivng port cardswch asport ID number.

31302928 272625 24 (23222120 19181716 15141312 111009 08 07 06 0504 03 02 01 00
0000 000 B MMMM MMMM MMMM MMMM DDDD 0000
R [00010203 04 0506 07 08091011 12131415 03020100
S Active Connections ------ --Data--
Where:

BRK1=This is the CRQ word for the next packet, 0=End of packet
M[0:15]Current outputs the transmit side is connected to
D[3:0] User defined data sent by transmitting port card

2.3 Transmitter Operation

In Paclet Mode, the trarsmitter is loadedwith a canection requeg (CRQ) word followed by data wads at the
parallel interface. The perationof the transeiver issuch that asingle QRQ wordloaded intoT XIN[31:(J may caus
the transceiver to send mutiple CRQ wordsto the switch chip. Whenthis hapgens data may be bbckedfor several
word clocks until the svitch grarts the request. In order to improve bandwidth utilization, a systemwide mode of
operation (called ‘early arlitration'’) canbe ugd where thevgitch matrix recorfiguration time s delayedD word
clocks from the time arbitrationesults are detenined. Ths allowsthe user logic to receive arliration reallts just as
the first word of the rext data packet isready for transmission, thus improving bandwidth utilization.

The CRQ word hassevera cortrol bits that areshown in the dfinitionsabowe. Fve of these kits control the
operation of the transeiver The node bits MD[1:0] determine the trarsceiver operating mode for a particular
connection request. The cantrol bits CT[2:0] determine priority levels or time-out valuesdepending on the node of
operation A summay of these operting modesis shown below. All of thee males will operate withearly
arbitration as ascribed in the rext sections.
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MDJ[1:0] CRQ Mode CT[2:0] Definition
00 Camp-on with Priority Mode Number of IDLE words betveen eah CRQ word
01 Multi castwith Recas Mode Number of CRQwordsto sendin a row
10 Multi Queue Mode Number of IDLE words between each CRQ wad

Camp-on with Prioiity mears the tanseiver sends a repeatedsequerce of connectionreques words to the
switch ata vaiable feqency urtil the reques is granted.Multicag with Recas meansthe trarsceiver sends a fixed
numbe of connetion reque$ wordsto the swtch. If some butnotall outputsare ganed, the packets sen. After the
packet is trasmittedsuccesfully, the processs repeatedor the rest of the ungrarted outputs. In this mode, the FIFO
or memory systemis required to provide retransmit capahli ty. Multi Queue node allows multiple unicad requedsto
be sent to the switch in the ssme CRQ word. The switch returns dbta tothe transceiver describing which connection
was granted This made al® supports priority camp-m as described aboe. In all of these males to releag its
connecton, the pat sendsa newCRQ to the switch. If the CRQ does nd have anyoutput port bit set, the switch
interpretsthis asa conmction releas commad. If a deination is released the switch keepssending IDLE wordsto
the destination port until a new connection is made.

2.3.1 ABORT Signal
If the QRQ cannd be grated bythe svitch (for exampleatime aut expresin the ugr logic) the ugr can st the

ABORT signal HIGH to abat the transcion. Upondetecting that the ABRT signal isHIGH, the transeiver £nds
out one nore CRQ canmand with the connection request bit map cleaed This will force the switch to release an
connections it has accunulatedand all data words p to the next CRQ at the user interfacewill be readard ignored
The ABORT sgnal hasto be held HIGH longer thanthe rownd tiip delay letween the trasceiver andswitch chip (>
9 clock cycles) This guararteesthat ary ACK generated during that time will be discarded. If ABORT is held HIGH
for only a sngle cycle, thenit can not be followedy amtherCRQ within 9 cycles If the ABORT is set HIGH in the
middle of a packet, the transceiver will also send a CRQ to the swich to breakthe curernt connections.

2.3.2 Early Arbitration

In order to optimize throughpu, eaty amitration canbe performed by sending the CRQ words tothe switchD
words befae the endf the curent mcket. When arbitratiorreailts are known the arliter reservesthe switch ouput
for the garnted input until the airrert data tramsmission is completed for that autput. The erd of the curert
trarsmisson is identified by the header wad of the next packt When the witch receiveshe headeword, the
switch matrix will be recanfigured for the autputs that wee reserved from the lag aritration. The meximum value
for D isba®d on theroundirip delayfrom the time tle pat submitsa CRQ urtil an ACK is receivedandthe FIFOis
ready to send a data word. In a typical system, the roundtrip delay is 9 cyclesplus the FIFO response tine. If the
tramsmisson line celay on the seral data line is significart, this time will increase. Th value o D canbe set higher
thanthe raundtrip delay aily if the minimum delay enalte value (e ®ction 2.33) is equal to the differerce between
D ard the ourd trip delay (i.e.maximum D = 9 + dtlay enalbe value). Fa exampk, if the rownd tip dely is9 ard D
is set to 10, the mininnm delay eablevalue is2. The number Dis a gystem wide value thatmust be used by all port
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cads. During Eaty Arbitration, the ealy CRQ is canped on in the swith ard is amitratedevery cycle until another
IDLE or CRQ ward arives. This mears it is at tle highestpriority level regardlessof CT counter. If the connection
has not been gantedat thispant, CRQ squencesedn bagd onthe MD ar CT bitsin the CRQ word asdescribed
bdow.

2.3.3 Delay Enable Signal

If the signal DLYEN/CCKIN is sat HIGH, a preprogramned delay willoccu between the time an ACis
received from the switch chip, andthe sgnal REN (readerable) g@s HIGH to dart readingdata at the pardel
intefface. Usrscan st thisnumberto any value between 0 & 1By usng the 4 bitsdegribedin the conmandword
in section 12.3. The defalt valueis 6 wordclock cycles If the sgnal DLYEN/CCKIN is set LOW, the value i€ no
matterwhat valee wasprogramme in. If the inpu buffer system isa snge queue FIFO, dér receivng ACK, the
FIFO cansend data out at onceln this ca®, the DIYEN/CCKIN signal can beet LOW to force REN HIGH right
after receivng ACK signal. If the input buffer systemis designed with multiple data queues,users caruse the Muti
Quete nodeto improve throughpu. In this mode, afterthe ACK signal is sent backto the FIFO, tre trarsceiver takes
4 mare cyclesto send 4 bits of information contairing thegrarted queuelD. The FIFO mght take some extra timeto
proces this information befae it can &nd ait data to the new demation. To accaunt for this extra latencyThe
DLY EN/CCKIN signal canbeset HIGH to forcethe trangeiver to wait for 6 more cydesafter leceivingACK befae
it can endsthe dita for the rext paclet This 6 cyclesof delay isset by defadt in the transeiver afer rest. If the
default value of 6 cyclesis used,the valie forearly amitration should be €t to +6=14.

2.3.4 Out of Synch Conditions

There ae two out of synch conditions that canoccur during packet node operation. The ria link from the
transmitting port card cango out of synch, or the seriallink to the receivng port cardcango out of synch. If the serial
link on the trarsmitting side goes out of synch, the switch will serd alignmert pattems to the trarsceiver, ard the
trarsmitting port cad is signaled on the OCS @n of the transceiver. When this happers, tere isa chance that the
receiving port card will receiwe only a partial packet. In this case, tk CRQ word with BRK set HIGH will not be
received; therefae, he receivingport cad knaws it did nat recaeve theendof packet prperly. If the serial link on the
receiving sde gasout of synch, the eceiving trasceiver will set the RXOK andTXOK pins high, and the OOS pin
will also go high to indicatethat the trarsceiver is in the link initialization process The transmitting port cad is not
signaled for this candition throughthe switch chip. The user must meke this candition known to the transmitting port
card through sane other meansif one of he output ports onthe switch chip isin the out of synch state, ary reqiest
for connection to this output will always be grarted In addition, no flow control back pressire will be applied from
this output. This is to make sure multicas connectians will not get permanertly lockedup, but packets caild be lost
in this ca®.

2.3.5 Unicast / Multicast Camp-on with Priority Mode (MD[1:0] = 00)

In this made, after the trarsceiwer is loadedwith a sirgle CRQ at the parallel interface,it will send one CRQ
word to the swich and wait for the ACK. During eaty arbitration, the swich will store ths CRQ ard arbitrate until
all the autputs requeged are ganted.Duringthistime,the transeiver carsend mare data wedsfor the endof the lag
packet (the amber of data words sent mug be les than or egal to D).The vale for D canal be &t to zero. f the
trarsceiver detectshe hader wordfor the rext packet at the parallel interfaceftre receving anACK (see figue

Page 18 © VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano * Camarillo, CA 93012 G52190-0, Rev 4.1
Tel: (800) VITESSE « FAX: (805) 987-5896 * Email: prodinfo@vitesse.com 01/05/01
Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6123030/vsc870.html

B \/ I TESSE e

SEMICONDUCTOR CORPORATION

Data Sheet High Performance Serial

VSC870 Backplane Transceiver

2), it stops readhg from the perallel interface ly setting REN LOW, setsRTM/TCLK HIGH and starts serding a
repeated equence of CRQ words to the switch whichare arliirated oty on the ccle that they arive. Duing this
operatia, the CRQ words arenot stored at the switch. If all connecions are garnted the trarnscever will receive an
ACK from the svitch. If DLYEN/CCKIN is LOW, it sets the REN signal HIGH whenit receives the ACK, and &nds
the header word and data tothe switch. If DLY EN/CCKIN is HIGH, it waits for N more cyclesbefore it setsREN
HIGH ard thensendsheaer wod ard ddato the svitch.

During the repeatedseqience d CRQs described atove, different priorities for connections canbe estaltished by
the numberof the DLE words sent betweeneachCRQ words (determinedby the CT[2:0]). The numberof IDLEs
after eachCRQ word can rang from 0-7 asshown in thetale belon. Generallythe more often a ®RQ is receivedcby
the switch, the higher the probahility thatthis connection will be grarted

Number of Number of

CT20 | |pLE words CT20 | \pLE words
000 0 100 4
001 1 101 5
010 2 110 6
011 3 111 7

The functional timing diagram for canp-on mode with DLYEN/CCKIN set LOWis shownin figure 3. There ae
a minimumof 9 word clock cycledetween loadinghe CRQ into the transceiverandthe sgnal REN gang HIGH (to
stat sending the data packet DQ D1, D2 etc.) This time will be longer if the requeged output is busy or the port card
is locatedfurther from the switch card For multicag, the switch will reserve ary awailable autputs ard accumulate
themasmore CRQ commands ae processedThis continues until all connections are eserved At this point an ACK
signal is sert backto the trarsceiver.

Figure 3: Camp-on with Priority Transmitter Functional Timing (no early arbitration)

eI Qe YO I Y N I Y Y Y Y Y T Y Y Y I N A O O

!< Minimum of 9 clock cycles -
TXIN[31:0] _ CRQ XHDRX Do X D1X D2) D3Y D4X15
TXTYP[1:0] 3 X 2 X1
ACK/RCLK 1
REN ~— | |
RTM/TCLK
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If eaty arhbitration isused, he first CRQ wordis sent to the svitch D cyclesbefore the end othe curentpacket.
If the ACK is not receivedefore the end ofhe curent packet, theanseiver then oprateshe sme asshownin the
figure alove. If the ACK isreceiwed before the erd of the current packet, the transceiver will set te signal REN low
for one cycle at th endof the currert paclet after the DIYEN/CCKIN counter hasexpired. The transeiver tken
sends an IDLE to the witch to gve it time to recofigure before the next data packieariives The furctional iming
diagamsareshown below.

Figure 4: Camp-on with Priority Transmitter Functional Timing (with early arbitration)

wek 4 LELEPLALE F1LFLPLFLE AL LALFLEL

Last D datwords from cument packet ‘|

TXIN[31:0] _ XCRQX DX X DX X DX X_ _X DXX DXXHDR* Do X D1 X D2X D3X D4X_ D5

TXTYP[1:0] _ X 3 X 1 X2 X1
Min 9 clock g/cles
IDL E sent to switch for reconfigure time
ACK/RCLK ’//
REN
RTM/TCLK |

In the first CRQ the transceiwver sends  the switch, the BRK bit is set. h subsequent CRQ wards, this hit is
cleared The AOA bt is always set in this made. The user logic canmonitor the RTM/TCLK signal, which goes
HIGH after the transeiver receivesa new heagr word andset LOW whenthe transeiver £esa rew CRQ. In the
case 6 multi cast-withrecas, the RTM/TCLK signal will nat golow until it seesa rew CRQ during the last reest. If
the RTM/TCLK signal gays HIGH too long, the wser logic canalort the CRQ by setting ABORT HIGH.

Because theseare carp-on requests when sewveral multicast CRQs of this type arereceiwed by the switch there
is apotential br a lockup condition. The charesfor lock-up canberedwced ty minimizing the rumber o multicast
requess. Lock-up can be brken by abaing the CRQ after a ime-out perioddetermined by the RTM/TCLK signal.
If eachport cardusesa rardom time-out period before alorting, there is ehigher probability that ane o the multicagt
requestswill be grarted. A more efficiert multi cast nethod is stown in the next sectian.

2.3.6 Multicast with Recast Mode (MD[1:0] = 01)
In this made, after the trarsceiwer is loadedwith a sirgle CRQ at the parallel interface,it will send one CRQ

word to the swich ard wait for the ACK. During eaty arbitraton, the swich will store ths CRQ ard aritrate wntil
all the ouputsreqegedare grated. Durng thistime it cansend a maxmum o D (D can be geater tharor equal to
zeo ard isdesciibed in section 1.2.3) more data wads wntil the packet heackr. If the transceiver detects tke header
word for the next packet athe parallelinterface (sefigure 2), it stopsreadirg from the parallel interface by stting
REN LOW It alo sets RTM/TCLK HIGH ard stats nding more CRQ words o the switch depending on the value
of CT[2:0]. During this campon period, the svitch chip will accunulate he available otputsthat were reqieged. If
all comectionsare ganted at eme poir during this period, the transeiver will receive an AK from the svitch. If
DLYEN/CCKIN is LOW, at this time it setsthe REN signal HIGH ard serds the header word and data to the switch
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asshown in Figure 3. If DLYEN/CCKIN is HIGH, it waitsfor N more cycles l&fore it sets REN HIGH. If the caunter
set by the CI'[2:0] bits hasexpiredand the transeiver tas nat receved the A signal, it sends out a CRQ word with
AOA hit set LOWs0 that anACK is returnedif ary output is grarted The trarsceiver keeps snding this CRQ word
urtil it receives the ACK sgnal. Whenthe ACK is received, thetrangeiver setsthe REN signal HIGH ard sendsthe
header wad ard data to tke switch for anyouput that wagrarted. This occus right ater receivingACK if DLYEN/
CCKIN is LOW or N cycles later if DIYEN/CCKIN is HIGH. The talde below shows the rumber of CRQ words sen

for eachvalueof CT[2:0].

Number of Number of

e CRQ Words e CRQ Words
000 1 100 64
001 8 101 128
010 16 110 256
011 32 111 512

Recast Operation

If anACK is na receivedbefore the CT[2:0] counterexgres, the trarsceiver convetts to recas made. h this
mode, the memory systemor FIFO stould syppart retrarsmit capability . Whenthe trarsceiver first reads the Header
word from the user interface,it sets the sgnal RTM/TCLK HIGH (Figure 5. This sgnal canbe usedto markthe
FIFO location of the first data wad in this packet and not allow the wser logic to ovemwrite this data packet in the
FIFO (e Application Nae 31). The sgnal RTM/TCLK goes LOW when dita hasbeen ent to all requesed
destinations or if ABORT signal is asseted HIGH. If during a multicad, the CT[2:0] counter expires ard some
connections were not grarted, an IDLE word or CRQ word will be returnedto the transceiver from the switch chip
describing thecurrert comection s$atus of theport. Upan detecting the CRQ word for the next pacét atthe pardel
trarsmit interface,the trarsceiver will use this information from the switch to automatically form a new CRQ ward
requesing the ouputsthat were ot granted.This CRQ wordwill replace theCRQ word atthe pasllel interface ad
is sert to the switch followed by remaining data if eaty aritration is used The processis repeatedas f thisis a rew
multicag CRQ for the current PacketAlso in early arkitration mode,the CRQ for the nex packet emainsin the
external FIFO o menory system ard it is used afterthe last recast fathe curent packet. The ACK will togdle ewery
time the transeiver @rformsrecas.

When tte transeiverreadsthe keaderf the next @acket, tle RFM signal istogded to &t the FIFO pinter back
to the ealier locaion marked by RTM/TCLK in order to recag this packetto the rew locations (Figure 6). Note that
the RTM/TCLK signal is set after he transeiver loadsthe Header wordfor the curent packet. Thegfor the heagr
word is lost and not retrarsmitted During recast, tis word will not be sert to the new locaions if RTM/TCLK is
usedto mak the retransnit locaion. Users can exterally adust the RFrM/TCLK to accaunt for this latency or ue an
extra headr wod whichwill be logt duiing recas (see Application Nate 31).

If the erd of packet isreaded before the canection information is returnedfrom the switch, IDLE words will be
sert to the switch while waiting for this response wad. The retramsmission processwill continue until the data hes
beensent to all the requeged destinations or ABORT is setHIGH. If ABORT is setHIGH (transmissia is aborted),
all of the following data words will not be retrarsmitted ard will be ignared The transceiver will thenlook for the
next CRQ wordat the prallel interface.
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Figure 5: Multicast Recast Functional Timing (Beginning of Multicast)

wek 4 LELEPLALE F1LFPLE FLPLFLPLILFLEL

TXIN[31:0] _ XCRQXHDRY DO X D1 X D2 X D3
TXTYP[1:0] X 3 X 2 X 1
Min 9word clocks 6 word clocks
ACK/RCLK = " : ’
REN |
RTM/TCLK
RFM

Figure 6: Multicast Recast Functional Timing (At the End of Packet then Recast)

wek & LELELALE FLFLE FLPLALELALFLEL

TXIN[31:0] _ YcrQ-NXHDR-NY Do-N Y D00 ¥ D1-0 X D2-0XD3-0 {D4-0
TXTYP[1.0] 1X 3 X 2 X 1
ACK/RCLK [ ]
REN |
RTM/TCLK
RFM [

NOTE: CRQ-N, HDR-N, DO-N: CRQ, header and first data word of the next padet;
these bytes ae ignared by the transceiver duling recast.
D0-0,D1-0,D2-0....  Datawordsof the recated packe.

2.3.7 Unicast Multi Queue Mode (MDJ[1:0] = 10)
Muti Quewe mode asumesthele are several unicad data qeueson each pd cad such asvirtual outpt queues

or priority queues, ard allows the port cad to make multiple cannection requestsat tre sane time. The swich chip
performs two levels of arbitration in two word clock cycles. Tl first level determineswhich of the requesed outputs
are available ath hdds the® ouputs Thesecand level chocses one winnerfrom theavailable otputsthenreleags
the rest. Becawse outputscan be bloked duing the first level ofamitration,all Muti Queue GRQ commaads are held
at the svitch chipand continte to request outputs urtil one is grarted. Asin sedion 2.35, if an ACK is nat received
before a headeword is detected at # parallel interfacea repeatedequence & CRQs are ®nt to the svitch chip
until an output is grarted This segience degpends on the value of CT[2:0]. The port number of the grarted output
(P[3:0]) is returned to the port cad following the ACK pulse an the ACK/RCLK output. The functional timing
diagam for this mode 5 shown in Figure 7.
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Similar to the Uricad/Multicast Canp-on request, n this mode, after the CRQ word is loadedin the transceiver
parallel interface, itwill trarsmit the CRQ word to the switch ard wait for the ACK signal to be returned During this
time, the uer logic shodd send a maximum of D data words from the pasllel interface tothe svitch. If the
trarsceiver detectsthe headr wad for the rext packet athe perallel interface,it stopsreadingfrom the FIFQ sets
RTM/TCLK HIGH and gartssending a sequernce of CRQ wordsto the switch.

If userwartsto operate in a mode whethe CRQ is modfied after bhe early QRQ is subnittedto the transeiver
then the header wad should not be loadedinto the parallel interface until an ACK is received. After the last data
word of the curert packet,a new RQ canbe loaedd intothe paalel interface ¢ the tramsceiver. This new (RQ
replacesthe curentone and issent to the svitch. Since the headewrord is not ®enat the paralleinterface, the
repeated equence ofCRQ wordsis not adomatically sent to the witch. Prioiity can insead e supparted by sending
higher piiority quele CRQsfirst and moe often tien lower prioity queue (RQs (see Application Note 31). When
ACK and P[30] hits are receivedthe feademword andthen ditawords canthenbe ®nt tothe transeiverasbefore.

Figure 7: Multi Queue Transmitter Functional Timing (no early arbitration)

wek & LELEL LELALFLELFLE AL LALFLEL

L Minimum of9 clockcycles
=
TXIN[31:0] _ CRQ XHDRY DO X_D1 X D2
TXTYP[1:0] 3 X 2¥ 1
ACK/RCLK /& POX PLX P2y P3\
REN — ] LSB MSB Pl
/
RTM/TCLK

Time to select data queue

When ugng eaty amitration,the CRQ wordis sent to the witch chipD cyclesbefore the erd of the curent data
packet. If the P[3:0] bits are returnedwith-in time D,very high bandwidth utilization of the switch canbe achieved as
shown in the Figue 8.If the sgnal RTM/TCLK remainshigh for too Iang, the curent (RQ can le cancelled
setting the ABORT signal HIGH. At the switch, the curent CRQ will continue to requesed a caanection urtil it is
grantedor anew CRQ conmandarrives(this canalso be aNULL CRQ to cancel tle curent reged).

After the transeiverreceives ACK signal, if DLY EN/CCKIN is LOW, it immediately ststhe REN signal HIGH
ard serds the header word and data tothe switch. If DLYEN/CCKIN is HIGH, it waits for N mare cycles lefore it
sets REN HIGH and endsthe headeword anddata to the switch. Duringthis time, the transeiver sends 4 reponse
bits (P[3:0) to the queue slection logc and waitsfor the ®lection to take pace lgfore sending data to the new
destination Thedefaut value br N is 6 which allowstime to eceive the P[B] bits plus quete procesing.
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Figure 8: Multi Queue Transmitter Functional Timing (with early arbitration)

wek b LF LFLE
- Last13 wads of curentdat packet _
TXIN[31:0] _ CRQ X DX X DX X_ _X DX X DX X_ DX ¥ DX X DX X DX XHDR Do X D1 X D2
TXTYP[1:0] 3 1

Time to slect data queue

Minimum of9 dockcycles
and econfgure switch

-

ACK/RCLK |/ X Po X P1X P2{ P3

REN /
RTM/TCLK

2.4 Receiver Operation

In Packet Modg, the receier examinesincoming words andgenerateshedata type sgnalsaccordngly. Refer to
secion 22 “Data Encoding Format’ for thecodingof these sgnals. If the receie wordis anIDLE word, the RXWA
signal isset LOW so the HFO canuse this signal tofilter out thes ndl data word. If the receier detectsan ACK for
thecomectionrequed onthe trarsmit side,the ACK/RCLK signd is asserted for oneword clock The RXOUT data
bus ard RXTYP outputs canbe tristated by aseting RXEN. CRQ wards, header words, IDLE words and data words
are ent to the receivingport card. A functioral timing diagram for a tydcal receier operationis shown in the
following figure. See Aplication Note 3L for more detailed information.

Figure 9: Receive Channel Functional Timing

eI Qe YO I Y N I Y Y Y Y I Y T Y Y I Y O O

RXIN[31:0) _ XHDRX D0 X D1 X _D2X D3X _D4X__X_DNXCRQX idleX ideXHDRX DO X D1 X
RXTYP[L:0] _X 2 X 1 X 3 X0 X2 X1
RXWA __| [

2.5 Flow Control Channel

The trarsceiver can support a back pressure meclanian by providing a flow cortrol channel. This chamel
suppats two logic staes that are sen from the receivng port cad back to the trarsmitting port card The flow
control chamel istime sared with the iginaling between the svitch chipand the transeiverfor acknowledgnent
ard response hits for Multi Queue canection requeds. Therefore, it canonly guarantee topassthe date irformation
from the RTR pin at the receiving port card throughthe swith ard to the REN pn atthe trarsmitting port cad. The
REN pin is also sharedbetweenthe flow contrd chamel and the tramgivers conrection reqed retrarsmission
logic. To epply backoressire to the transmitting port cad, the RTR signal stould be set LOW. An agplication for this
flow cortrol chanm@ is to prevent the F-O on the receivingside fran overflowing. In this ca®, the
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ALMOST _FULL signal from the receivig FIFO is conneciedto the R'R pin, arl the REN signd is conrected to the
trarsmitting FIFOREAD_ENABLE signal. In this way whenthe receive FIFO is almat ful, the trarsmit FIFO will
be disabled from sending data. Fa multicag, all incoming flow control data is ORedto the transmitting port.

The laterty from the time the backoresure is applied at the RTR pin until the REN output at the trarsmitting
port card isasserted is9 clockcycles This number carbe 5 cycleslonger if the flow coirol chamel is tempoarily
interupted by the ACK or Multi Quete reporse hits. When wsing early arlitration, during the time between éearly
CRQ and the headethe transeiver ignoesthe flow cortrol bits. This time isD word clockcycles The maxinum
latencyis therefae D+14 cyclesnat including the ®rial transnission line delays. This meanghatthe receive FFO
must signal analmog full condtion atleas D+14words before the ful condition is reachedThis canbelarger if the
trarsceivers are mae thanl6énS away fomthe switch chip.

Back pessure is not supported in trarsceiver loopbackmoce.

2.6 Packet Mode with BYPASS set HIGH

When te sgnal BYPASSis HIGH, most of the logic functionsde<ribed in this secion ae disabled. In this
mode, the trasceiver actsasa 34:1 MUX using TXTYP[1:0] as the two M®Bs, and a 134 DEMUX usdng
RXTYP[1:0] asthe two MSBs. The data premntedat the prallel inteface wil get srialized on tle transnit sde
without any madificationto the owerheadbits, ard the rewerse istruefor thereceive ge.In thismodk, it is up to the
userto male surethe datarangnitting fromthe trarsceivercorformsto theformat ofthe 31-bit commarnl wordsthat
are recgnizable by the VS80. The farmatof the 34-bit commard wordsto ard from the switch chip canbe fourd
in the VS@80 data keet. Thismock allowsthe ugr to defire logic to implemenspecialized packt mode functions
that ae nd implemerted in thetrangeiver Igic. See sction 4.0 for more information.
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3.0 Cell Mode

3.1 Overview

In Cell Mode,a moe sghisticaied arlitration schene can te supported by usng the VSC870ard the VSC880in
conjunction with a ugr defned queung logic onthe port cardsand a scéduling devce onthe switch cad. To
activate ths mode, the sgnal BYPASSis set HIGH ard the sighal CELLSYN is set HIGH. In this mode, only fixed
lengh data paclets (cells) canbe supparted. The cettral schedding chip cancortrol the switch usng the parédel
configuration irterface & the svitch chip. Mesages containirg port card quewe information ae ®nt to the
schediling chp using an outof-band corirol bus The sheduer performs arbitration and rouing bagd onthese
mesages Results of the arlitration andflow cortrol are thersent back asmessagesto the peot cardsusng the ait-of-
band control bus (see the VS(80 data skeetfor more information). Multiple trarsceivers ard switch chips canbe
usedin pallel to aclieve hghea bandwidth (see Applicaion Note 32: Design Guide for a Cell Basd Switch with
Central Contral).

If multiple trarsceivers are wsed on a port cad, RTR should be set LOW. In this case, th switchard the
transceiver provide a cell gnchronous switching fakric for data transer betweenport cards and tle sheduler chp.
Transction between ports, switch and scheduler are gnchronizedto amager cel clock. Thiscell clock, which s
also used by the scheduler chip, is connectedto the switch chip or to multiple switch chips. The swith chip
distributes the cell clock to all comected tanseivers duiing link initidization The tanseivers at the pat cards
adust their trarsmit cell clocksso that al transceivers send the first word of a cell atsuch time that it arrives at the
switch chip alignedto the svitch chip cdl clock.Onthe recéving sde, all trarsceivess adjust their receivingpipeline
in order to matchthe delay from their trarsmitting cell clock to their receiving cell clock by a predetermired number
of word clocks In thisway, parallel trangeiverscan align receivirg data toa comma cell clockbounday. The wod
clock delay nunber apend on the distancefrom the trasceives to the svitch ard can be adgied by usng
commandwords asdegribedin 1.23. In this mock, the BY PASSsignalard CELLSYN sgnalin the ranseiver ard
the CMODE dgnal on the swich chip must be set HGH. By setting the BYPASS sgnal HIGH, all logic in the
trarsceiver used for the selfrouting capahlity in Paclet Maode is disabled A picture d a cel based systemis shown
bdow.

If a sngle transceiver is used o, a port cad, set RTR HIGH. In this ca®, themader cell clocksent from the
switch chip to the transeiversis emteddedin the srial data. Tis cell clockis recoveed by thetranseiverduring
initialization. The transmit cell clock is generated from this recovered cell clock and phase slifted so that the
trarsmitted cell boundaw is aligned with the cell clockat the svitch.This recoveed cell clockcanbe wsedto clack
other dave transeives asin the ca® RTR=LOW. In this ca®, the transeiver d@&s not perbrm pipeline stage
adustmert asin the cae d RTR=LOW.

Page 26 © VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano * Camarillo, CA 93012 G52190-0, Rev 4.1
Tel: (800) VITESSE « FAX: (805) 987-5896 * Email: prodinfo@vitesse.com 01/05/01
Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6123030/vsc870.html

B \/ I TESSE e

SEMICONDUCTOR CORPORATION

Data Sheet
VSC870

High Performance Serial
Backplane Transceiver

Figure 10: Cell Based System
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3.2 Data Encoding Format

The data word ashcommand wad format isde<ribed in sction 1.0 The® word formatsare $milar for bath the
trarsceivers at the pat cards and the trasceives at the conller chip. The BYPASS sgnal isset HIGH o the
RXTYP[1:0] andTXTYP[1:0] are the direct repeertation of the ovelneadbits (B[1:0]) in the ®rial channels For
data words, the ser canuse these bits for signaling to the receivng port card.Information such asstart o frame ad
erd of frame canbe pased through the svitch in this mamer. At the ®rial interface, the data words must be
scrambled to increa® the sgnal edye trarsition density by setting the SCRAM input HIGH. The srambling pattem is
reset at cell cbck. The transceiwer checks the bt pattem on IDLE words to detect a Ink eror condition. The ertoding
for these dhta types is desciibed in the following tale.

&Kgﬁ% B[1:0] Datatypes SCRAM = 1 SCRAM =0 Szregrk
00 00 Command Word No Scramble No Scrambe IDLE word
01 01 Data Word Scranble No Scrambe No
10 10 Data Word Scranble No Scrambe No
11 11 Data Word Scranble No Scrambe No

3.3 Transmitter Operation

When BYPASSis st HIGH, all of the réransnit ard slf-routing functionsin Packet Mode areishbled The
CELLSYN input is set HIGH to allow te cel synchronization praces. All words either data word or commau
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words, are pased thoudh the svitch matrix. In this ca®, canmard words such asIDLEs must be used perodically
for checking the link integrity. At the last word of acell clock period, if the user serds anIDLE word, bits B[1:0] of
theIDLE word are st to ‘11’ to embed the cel clock information. Theswitchwill flag a cel sync error if this IDLE
word does not contain a cellclock. The tramrsmitter canforce anIDLE word at the erd of ary given cell period by
setting thesignal TXEN LOW.

Figure 11: Cell Mode Transmitter Functional Timing at Port Card

week _FLELALELELA ALY SIS

Use ddined cell peiod

.

[ o

TXIN[31:0) _ X DO X D1X D2)X D3X D4X DX D6X X X DN X Do X D1YX D2 X D3XD4
TXTYP[1:0] _ X Tor2or3

RTM/TCLK |

3.4 Receiver Operation

At the receivig side, the transeiver exainesincomingwords andoverhead bits Figure 12showsthe ecever
timing diagam. If the eceivedwords are dita, theoverheadbits RXTY P[1:0] will be &t to 01, 10 or 11. If the
received word is a canmand word, RXTYP[1:0] will be set to 00. If the receved word is anIDLE word, the sigal
RXWA will dso go LOW. If the trasceiverreceivesan DLE word duiing the las word of the @l clock peiiod
without B[1:0] = 11, a cell syic eror conditi on will be flagged, ard the sighal TXOK will pulse HIGH.

Figure 12: Cell Mode Receiver Functional Timing at Port Card

LSS T I T U Y T Y O Y O Y Y U Y O O O T O Y O

Use ddined cell peiod

.|
n -
RXIN[31:0] ¥ Do X D1 X D2)X D3X D4X D% D6X X X DN X D0 X D1¥ D2 X D3XD4

RCLK
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4.0 Direct Mode

4.1 Overview

The transeives candirecty comect toeach ¢her without a svitch chipto form a Smple pat to port link. In this
mode, the signal MODE[1] is set LOWand MODE[Q] is set HIGH sothat the CMU isselectedasthe trarsmit clock
ard the trarsceiwer word aligns only on the receivng side. The signal LTIME must be setlow sothe trarsmitter wil
use the MU asthe surce d the bit clock. The sgnal BY PASSshoud also be &t HIGH in DirectMode to disble
the retransnit and slf-routing featiresused n PacketMode. The $gnal CELLSYN is setLOW to disable the cel
synchronization featue. Inthis corfiguration, the ranseiverswill bit and word synchronize to each ther Secton
1.5 summarizesthe® corigurations Also, only data wods andcomnmandwords are ugd (data wad andcommaual
word formats are $iown in section 1.2). An exanple o athreeport cad system withno switch chipis shown below.
See Aplication Note 33 for more information.

Figure 13: Switch System using VSC870 Transceiver Only

Port Card
Memory [™==Trans I
SYSEM el Trans "y Pat Card
N
VSC870 LS Memory
- Trans Sysem
Pat Card
— T 4 VSC870
Memory rans
System — Trans |4
VSC870

The transeiver camalso be used asa highspeal baclplane interonrectlink. The alility of the trasceiver to
perform wordand cell synchronization onboth trasmit andreceive &es to a maser clock source carhelp provide a
synchronows system up to the wad or cell level. In this mode, the signal BY PASS should be set HIGH to disabe
retrangnit and self-routing featues used in Packet Moe. The sgnal CELLSYN is set LOW to dsable the cell
synchronization featue. In this corfiguration, tre MODEJ[1:0] sgnalsfor transeiverson the witch card ag %t
LOW to allow the® transeivers to be aligned to a commowordboundary and act ashe mater clock surce. The
MODE([1:0] signals for trangeiverson theport cards are & HIGH to allow the® trarsceivers to be word aligned at
both the trangnit and receive sidesto the wordboundary set by transeivers ontheswitch cad. Multiple transeivers
on agiven pat cardcanbe word synchionizedto ead ather asdesciibed in Applicaion Note 32. An exampke o
using these tarsceiwers as tkackplane interconrect lirks in a parallel switching fabric is sfown below.
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Figure 14: Back Plane Interconnect Using VSC870 Transceivers

Parallel

Switch
Falric

4.2 Data Encoding Format

When tre BYPASSdgnal is HIGH, the XTYP[L:0] ard TXTYP[1:0] dgnalsare the direct repeentation 6 the
overhead bits(B[1:0]) in the ®rial chamels For datawords the ugr can usthes bitsfor signaling to the receiwg
port card. Inbrmation such asstart of frame aneénd of frame can be pasd withthe data in his manrer. Scramlting
must be ugd in allcaes At the srial interface, he datawords are srambled to increas the ggnal edye trandion
density by setthgthe S(RAM input HIGH. When sciambling is enalted, acommand word must ke usedto initialize
the scambling seqience. The trarsceiver checks for bit pattems an IDLE words todetect a lirk eror condition. The
ercodirng for the data at thegpallel interface andhe two oerheadbits at the srial interface are desibed in the
following table. Theformat for data words andcommail wordsis desribedin secion 1.2.

Pat Card
|
Memory Trans| <@—— P Trans
SYStem —
VSC870 VSC870
® °
o °
® °
Pat Card
Memory ™=
i Trans——— P Trans
SyStem |
VSC870 VSC870

Txgﬁﬁi 8} RX B[L1:0] CDE'[‘IB_C;\';"NO‘ieo SCRAM=1 | SCRAM=0 | Error Check
00 00 Command Word No Scranble No Scramite IDLE words
01 01 Data Word Scramle No Scramie No
10 10 Data Word Scramlite No Scramie No
11 11 Data Word Scramle No Scramie No

4.3 Loop Timing

Loop timing depends on the saurce d the trarsmitters bit clock. For the case 6 using the transceiver in asimple
port to port switching system one transeiver can actasthe nasterandore asthedawe. The mesterwill haveL.TIME
set LOWso thatits CMU will generate the bit timing. The slawe will have LTIME set HGH sothat its tansmitter
usesthe hit clock recoveed from itsclock recowery unit, thaefore the whee systemis in a sngle clockdamain.

Forthe cag d udng the transeives asa bacllane inteconrect ink, all trangeiverson the svitch card tave
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theirreferenceclock inputsfrom the same ®urce anl use their internal CMU asthe tranmit bit clock. In thiscase the
LTIME signal is set LOW. The trarsceivers on the port carduse therecaseredbit clock asthe source d the trarsmit
bit clock, 0 LTIME mus besetHIGH. The table in secton 1.5 summaizes hese nodesof operaton.

4.4 Link Initialization

Link initialization is completed at power up or at user request. Word alignmert is done auomatically on both
trarsmit ard receie data links Eitherthe traismit or receive &le canbe wad aligred indepencently d each ther
Eithersde @n create a tramit clock from itslocal QMU source orfrom the clockrecowered fom the received evial
data stream The MODET[L] signal enaltes tarsmitter word alignment wheniit is setHIGH. The MODE[] signal
erablesreceiver word alignnentwhen itis set HIGH. For anygiven srial comection only one of these sgnalson
eachendof the link shoud be &t HIGH.

For the cas of using the traneeiver ina smple pat to poit switching system, orty the receiveword aligne is
enaled. The intialization seqience is agdescribed in section 1.1 except that both transceivers stat serding ALIGN
words at power up. In this configuration, without the switch to act asthe mester in the initialization process, the
receiver has to align to boththe ALIGN wadsandthe DLE words for its word boundary.

For the cae d using the tangeivers in the baclplaneintercomect link all trangeivess on the switch cardare
used in mager clack made wtere theygererate loth the transnit and receive word boundary which theport cards
align to. In this cag, MODE[1:0] are & LOW for trangeives on the switch card. The® trarsceivers are
synchronized toa maser REFCLK. Since each trasteiver is word alignedto the REFCLK, they are all gnchronized
to thesameword bourdary ard the ssme clak freqency at the switch fakric intefface.Transeiversatthe portcards
perform word alignmert on both the transmit and receive side so MODE[1:0] are st HIGH. The link initialization
procesis samilar to the cag of traneiver to the swvitch synchionizationasdesribedearlier in gction1.14.

4.5 Transmitter Operation

The functional timing diagam for the trarsmit side is shown below. Synch words ke inserted into the data by
settng TXTYP[1:0] = 00. This initiates tke dcata scambling seaqience inthe trarsceiver. Normal data words shoud be
loadedinto the transceiver with these bits set to 01, 10, or 11. If no data is read/ to be transmitted at the pardlel
interface, TXEN shuld be setLOW ard the trarsceiver will send out IDLE words.

Figure 15: Direct Mode Transmitter Functional Timing

welk L F LA LA 1L PPy 1Ly
TXIN[31:0] :XSYI\\IX D0 X D1X_D2X D3X D4 D5X. X DN X_D0X D1 X D2XD3
TXTYP[1.0] _ X 0 1203

TXEN v
Set low if no datais ready

Neededto initiate the scambling pattem

G52190-0, Rev 4.1 © VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano « Camarillo, CA 93012 Page 31
01/05/01 Tel: (800) VITESSE « FAX: (805) 987-5896 ¢ Email: prodinfo@vitesse.com
Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6123030/vsc870.html

P \/| TESSE e

SEMICONDUCTOR CORPORATION

_ _ Data Sheet
High Performance Serial

Backplane Transceiver VSC870

4.6 Receiver Operation

The furctional timing dagam fa the receie side isshown below. If a gynch wod is receved, the signals
RXTYP[1:0] will be set to 00. If data isreceiwed, these lits will be setto 01, 10, or 11. If IDLE words are receied,
the signal RXWA will go LOW.

Figure 16: Direct Mode Receiver Functional Timing

welk L L L S

RXIN[31:0] _}MSG{ Do X_DLX_D2Y_D3YX_ DA _D5X_ _X DN X DO D1A D24D3
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RXWA —t

Recaving IDLEs
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AC Characteristics
Table 1: LVDS and TTL Outputs

Parameters Description Min Typ Max | Units Conditions
TrTTL TTL Output RiseTime 2.5 s 10-90% @ 50pF
TerTL TTL Output Fall Time 25 s | 1090% @ 50pF
TrLVDS LVDS Output Rise Tme 100 03 20-80%

TrLvDS LVDS Output Fall Time 100 93 20-80%

TXIN[31:0], TXTYP[1:0],
DLYEN/CCKIN, TXEN, ABORT RTR

Figure 17: Transmit Data Input Timing Diagram

Twerk

WCLK

ToeL

Tinsu1 /‘/ TiNHL

.

-]

TleuzJ/ TiNH2

WSIN 1
- Twsout -
Table 2: Transmit Data Input Timing Table
Parameter Description Min Typ Max Units
TweLk Word clock period 16.0 rs
Tinsu TXIN[31:0] setup time with respect to WCLK 55 s
TiNnsuL TXTYP[1:0] setup time with respect to WCLK 6.0 s
TiNnsuL TXEN seup time with resped to WCLK 7.0 s
Tinsul ABORT, RTR séup time with resped to WCLK 8.5 s
TINHL Data hdd time with resped to WCLK 0.0 s
TwsouT Word Synch Ouput clock peiiod 16.0 s
Tinsu2 TXIN[31:0] setup time with respect to WSIN 2.0 s
Tinsu2 TXTYP[1:0] setup time with respect to WSIN 2.0 s
TinaUz DLYEN/CCKIN, TXEN seup time with resped to 25 s
WSIN

Tinsu2 ABORT, RTR sdup time with resped to WSIN 4.5 s
TiNH2 Data hdd time with resped to WSIN 2.0 s
TpEL Delay time from WSIN to WCLK 1.6 5.5 ns

NOTE: Duty cycle for WCLK andWSQJT is 50% +/- 10% worst case.
During initialization, the WSOUT mirimumpulse width can bereduced by an addtional 1nS.
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Figure 18: Receive Data Output Timing Diagram
WCLK \ \
ToeLr
RXOUT[31:0], RXTYP[1:0],
RXWA, RXOK, TXOK, ACK/RCLK <>
RFM, REN,RTM/TCLK
— | ™ Tskew
l< ToeL2 .
WSIN \ J/ \
Table 3: Receive Data Output Timing Table
Parameter Description Min Typ Max Units
T WCLK to RXOUT[3L0], RXTYP[1:0], RXWA, ACK/ 0.0 45 ns
DEL1 RCLK, RXOK, TXOK, OOSdelay ' '
ToELL WCLK to RAM, REN, RTM/TCLK delay 0.7 7.0 )
WSIN to RXOUT[321:0], RXTYP[1:0], RXOK, TXOK,
TDEL2 OOSdeIay 2.0 9.0 ns
ToeL2 WSIN to RAV, REN, RTM dday 25 115 ns
TpoeL2 WSIN to RXWA, ACK/RCLK 1.5 7.5 s
Tskew Output daa skew with resped to WCLK 15 s
ToeL WCLK to TCLK dday 0.5 55 s
Tskew WCLK to WCLK skew usig pasll el transceiers 3.0 s
Table 4: Misc. Timing Parameters
Parameter Description Min Typ Max Units
T CMU ard CRU lock time 100 s
Tws Word synchronization time 30 s
Tcs Cdl syrchronization time per transaeiver Eﬁv(\:g:()j; WCLKs
Tem Data latency in padket mode with zero seial tracedelay 8 WCLKs
Tem Data latency in cell mode with zero seial trace delay 12 WCLKs
Tom Data latency in direct mode with zero seial tracedelay 6 WCLKs
Tcro CRQto REN delay time with zero seial tracedday 8 WCLKs
TREFCLK Reference (word) clock peiod 16 ns
FrercLk Referere cbck frequercy salility 50 pm
JREFCLK Reference clock input jitter 7 ps RMS
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DC Characteristics
Table 5: LVDS and TTL Inputs and Outputs

Table 6: Hot Swap LVDS I/O Parameters

Parameters Description Min Typ Max Units Conditions
Vou Output HIGH vditage (TTL) 2.4 — — V. [log=-60mA
VoL Output LOW voltage (TTL) — — 0.4 \Y, loL = +6.0 MA

Vocum O/P Comman Mode Range (LVDS) 1.2 — 21 \Y At Min AVout
AVour Differertial Output Voltage (LVDS) 400 — 1000 mV 100Q acrossinput
Viem I/P Commaon ModeRange (LVDS) 0.8 — 25 \Y At Min AV |y
AV N Differertial Input Voltage (LVDS) 200 — 1600 mV —
Vig Input HIGH vdtage (TTL) 2.0 — | VpptlO0 | V | —
Vi Input LOW voltage (TTL) 0 — 0.8 \% —
IiH Input HIGH curert (TTL) — — 500 pA VN =2.4V
m Input LOW currert (TTL) - 50 — — HA VN =04V
Hot Swap

The LVDS input andoutput kuffersaresubject to ho swap everts while being cannectedanddisconrected from
the msdve baclplane.If the inpu is powered davn bu gill receiing a sgnal from an odput, the iput must tolerate
extra input currert ard power. If the input is powered up but has mo inpu connection, it will go to a walid logic state.
The talde below liststhe LVDS /O parameters that relate tohot swap condition.

Parameters Description Value Units Conditions
lco LVDS maximum curent ddivered per oufput pin 10 mA Norma Operation
Ici LVDS maximum curent allowed perinput pin 40 mA Vpp =0V
Pci LVDS maximum addedpower per output pin 60 mwW | Vpp =0V
VepL LVDS input default logic state LOW — Inpu Open
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Figure 19: LVDS Input and Output Buffer Designs

Transmitter Backplane Receiver

]

Power Dissipation
Table 7: Power Supply Currents

Parameter Description (Max) Units
Ibp Power sipply currert from Vpp andVppa (Vpp, Vppa = +33V + 5%) 1587 mA
IbpA Power sypply curert from Vppa (Vppa = 33V +5%) 200 mA

Po Power disspaion (Vpp, Vppa = +33V + 5%) 55 w

Absolute Maximum Ratings(?)

Powver Supply Voltage (Vpp) Potential ® GND ..........oovoiiiiiiiiiie e e e e e -0.5V to +4V
DC InputVoltage(LVDS INPLES) ....cconiiiiiiiiiitiett et e e e eea bbb eee e s enenamesseeem s -05V to Vpp + 1.0V
DC INpUtVOILAGE(TTL INPULS) ..ttt et s e st b e e e e e e e eaenssbmeeeeeeeeaaeaaaannnns .-0.5V t0 5.5V
DC Output MItage (TTL OULPUS) «.vvueeeieeieeeieeeiiimmreee e e e e e e e sssssssnnnseenneeeesennnsmesseeensens -05V toVpp + 1.0V
(O 1111018 Q@0 [ =T o] A (I o 101 o 10 ) +/-50mA
Outpu Current (VDS OULPUES)....eeiieeeeeeeee i ciiiemmii i seeeeeeee e e e e e e e e e e e e s e e s smmme e e e esnnsssnmm e e e TH-DOMA
Case EMPEratur@UNAEr BIBS..........c.couiiieiuiiiuieissmmneeeeesteesteesteesteesteesteesimeme s sseessaesseesseas -55°C to +125°C
SLOTAGETEMPEIALUIE. ......c.veeeveeeeeeeeeeeeeeteeteeeeeteeteemeeeeemeseeteeseeseeeseesesssessssmmmessmseesteessresames -65°C to +150°C

NOTE: (1) Caution: Sressesikted urder “ Absdute MaximumRatings” may beapdied to devices me ata time without causing
permanert damage. Functionality at or exceedng the vdues Isted is nat implied. Exposure to these véues fo exterded
periods may affect devicereliahility.

Recommended Operating Conditions

Power SuUpply Voltage (Vpp, VDDA) «reeeerrrrreeiimreeimmi ettt s e s +3.3V5%
Extended Commerail Operatng Temperatire RANGE) (T) ........cvvveveiuieeeeeeeeeee e 0°C to 85°C

NOTE: (1) Lower limit of spesification is amkent temperature and upgr limit is casetemperature.
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Package Pin Description
Signal Pin Signal Pin Signal Pin Signal Pin
VSS AO1 VSS C06 VSS FO3 RXOUT[5] | K16
REFCLK A02 ACK/RCLK | C07 NC Fo4 TXIN[4] LO1
TXIN[3] A03 RXOUT[31]| cos8 RXOUT[20]| F13 TXIN[5] LO2
TXIN[1] A04 RXOUT[28]| €09 RXOUT[19]| F14 RXOK LO3
WSIN A05 RXOUT[25]| C10 RXOUT[18]| F15 TXOK LO4
WSOUT A06 VSS cu RXOUT[17]| F16 RXOUT[1] | L13
VDD AO7 VSS C12 VSS GO1 RXOUT[2] | L14
RXOUT[30] A08 NC C13 VSS G02 RXOUT[3] | L15
RXOUT[29] A09 NC C14 SCRAM GO03 RXOUT[4] | L16
VDD A10 RESYNEN | C15 VDD G04 00S MO1
RXOUT[24] All VDD C16 VDD G13 ALIVE MO02
RTR Al12 VSS DO1 RXOUT[14 | G14 VSS MO03
ABORT A13 VDD D02 RXOUT[15]| G15 VDD MO04
MODE[0] Al4 VSS D03 RXOUT[16] | G16 VDD M13
BYPASS Al5 VDD D04 TXSA- HO1 VSS M14
VSS A16 VSS D05 TXSA+ HO2 RXOUT[0] | M15
VDD BO1 VDD D06 VSS HO3 WCLK M16
VSCTE B02 RXTYP[1] | DO7 VDDA HO4 VSS NO1
LOOPBACK BO3 VDD D08 VSS H13 VDD NO2
TXIN[2] B04 VSS D09 RXOUT[13]| H14 VSS NO3
TXIN[O] BO5 RXOUT[26]| D10 RXOUT[12]| H15 VDD NO4
RXWA B06 VDD D11 RXOUT[11] | H16 VSS NO5
VSS BO7 VSS D12 TXSB+ J01 VDD NO6
RXTYP[0] B08 VDD D13 TXSB- J TXIN[18] NO7
RXOUT[27] B09 VSS D14 LTIME J3 VDD NO8
VSS B10 VDD D15 VSA J04 VDD NO09
RXOUT[23] B11 VSS D16 VDD J13 RTM/TCLK | N10
RXEN B12 RXSB- EO1 RXOUT[8] | J14 VDD N11
RESET B13 RXSB+ E02 RXOUT[9] | J15 VSS N12
MODE[1] B14 VDD E03 RXOUT[10] | J16 VDD N13
DLYEN/CCKIN B15 VDD E04 FACLPBK | KO1 VSS N14
VDD B16 VDD E13 CELLSYN | K02 VDD N15
VDD col VSS E14 TESTEN K03 VSS N16
RXSEL co02 RXOUT[22]| E15 VDD K04 VDD PO1
NC Co3 RXOUT[21]| E16 VSS K13 TXIN[6] P02
NC Co4 RX SA- Fo1 RXOUT[7] | K14 NC PO3
VSS C05 RXSA+ FO2 RXOUT[6] | K15 NC P04
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Signal Pin Signal Pin Signal Pin Signal Pin
VSS FO5 VDD P16 TXIN22] | RIL TXIN[16] | T06
VDD P06 VDD RO1 TXIN[24] | R12 VDD TO7
TXIN[17] PO7 TXIN[7] RO2 TXIN[26] | R13 TXIN[21] | To8
TXIN[20] P08 TXIN[9] RO3 TXIN[28] | R14 TXEN T09
TXTYP[O] P09 TXIN[11] RO4 TXIN[30] | R15 VDD T10
RFM P10 TXIN[13] RO6 VDD R16 REN T11
VSS PL1 TXIN[15] RO6 VSS To1 TXIN[23] | T12
VSS PL2 VSS RO7 TXIN[8] T02 TXIN[25] | T13
NC P13 TXIN[19] RO8 TXIN[10] | TO3 TXINR7] | Ti4
NC P14 TXTYP[1] | RO9 TXIN[12] | To4 TXIN[29] | Ti15
TXIN[31] P15 VSS R10 TXIN[14] | TO5 VSS T16
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VSC870 Backplane Transceiver

192 BGA Package
0.19
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CORNER\ 1513109 75 3 1
(4 FLS, 40 DEGREE D.6MM CHAMFER) . 16141210 8 6 4 2
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DETAIL B
D1
TOP VIEW BOTTOM VIEW
g B,
g
DETAIL A
| e 1
| Y 4
) | D130 ®lc 4@ O]
: N i |elw ®lc]
SIDE VIEW DETAIL B
Al
C A
L T
| =
). 0.0 i
‘ ﬂ f =c4 DIMENSIONAL, REFHRENCES
REF MIN NOM. MAX
1.65 1.80 .95
L et
D . .
/a\ Bl b e
DETAIL A 20.80 | 21.00 | 21.20
EL 19.06 (BSC.)
b 0.65 [ 075 [ 085
c 106 [ 115 [ 1.25
M 16
N 192
aaa [ [ 0.25
cce [ [ 0.25
e 127 TYP,
g 0.40 | ]
P 0.16 |
NOTES: F [ [ 050
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. "¢" REPRESENTS THE BASIC SOLDER BALL GRID PITCH.
3. "N" REPRESENTS THE BASIC SOLDER BALL MATRIX SIZE,
AND SYMBOL "N” IS THE MAXIMUM ALLOWABLE NUMBER OF
BALLS APTER DEPOBULATING
"b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER
PARALLEL TO PRIMARY DATUM .
DIMENSION “aaa” [3 MEASURED PARALLEL TO PRIMARY DATUM v
PRIMARY DATUM AND SEATING PLANE ARE DEFINED BY THE
SPHERICAL CROWNS OF THE SOLDER BALLS.
7 PACKAGE SURFACE SHALL BE BLACK OXIDE
8. CAVITY DEPTH VARIOUS WITH DIE THICKNESS.
9. SUBSTRATE MATERIAL BASE IS COPPER.
[\ BLIATERAL TOLERANCE ZONE 1S APPLIED TO EACH SIDE OF PACKAGE HODY
45 DEG. Q.5MM CHAMFER CORNER AND WHITE DOT FOR PIN 1 IDENTIFICATION.
1. DIMENSION F IS THE NAX. ENCAP. HEIGHT
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Package Thermal Characteristics

The VS@B70is packagd ina trermally-etanced Zmm 192TBGA with anembedled heatsink. The heatsink
surface configuratiors are $iown in the packge drawigs. With natual convection the junctionto-cag thermal
resistarce isegimatedto be 149°C/W. The appoximat air flow versus themmal resistarce ielationship is shown in
Table 8. Refer tothe aplication note AN-36for thermal managment an slection of heat #nks.

Table 8: Theta Junction-to-Ambient versus Air Velocity

Junction-to-Ambient Thermal Resistance (°C/W)

Air Velocity (LFPM) Low Conductivity High Conductivity
Two Layer Board Four Layer Board

0 35.0 25.0

100 30.0 22.0

200 26.0 20.0

400 22.0 17.5

600 20.0 16.5

Ordering Information
The ader numter for this produd is formedby acombnation ofthe device umberard packagetype.

VSC870 xx
Device Type L
High Performance Serial Package
Backplane Transceiver TX:192 BGA
Extended Commerical Temperature: 0°C ambient to +85°C case
Notice

VitesseSamiconductor Comporaion (“Vitess€) provides his doaument for informationd purposes othy. All information in this document, includ-
ing descriptions of features, fundions,peformanc, technicd spedficatons aml awailability, is sujed to change without notice atary time.Noth-
ing containedin this document shall be coxstued as extending any warranty or promise, expressor implied, that any Vitesse product will be
available as dsciibed orwill be suiable for or will accomplish ay paticular tesk.

Vitesseproducts are not intended for use in life suppart appliances,devices or sysemns. Use of a Vitesseproduct in sud apgications without writ-
ten cansert is prohibited.
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