SEMICONDUCTOR CORPORATION

Data Sheet ATM/SONET/SDH 622 Mb/s Transceiver Mux/Demux
VSC8113 with Integrated Clock Generation and Clock Recovery
Features

* Operatesat Either STS-3/STM-1(156.52Mb/s)  Loss of $gnal (LOS) Input & LOS Detecton
or STS-12/STM-4 (622.08MM/s) Data Rates

» Compatible with Industy ATM UNI Devices

« +3.3V/5V programmabé PECL Serial Interface

] ) * ProvidesEquipment, Facilities ad Slit Loop-
* OnChip Clock Genestion ofthe 15552MHz back Modes asvell as Loop Timing Mode

or 622.08VIHz High Speed Cock (Mux)

* OnChip Clock Recwery of the 15552MHz or » Provide TTL & PECL reference dock inpuss

622.8BMHz High S$eedClock (Demux) * Mees Bellcore, ITU andANSI Spedficaions for
- 8 Bit Paralldl TTL Interface Jitter Ferformance
« SONET/SDH Frame Recwery * Low Pawer - 1.0 Wetts Typicd
 Lock Detect for both CRU andCMU » 100PQFP Package

General Description

The VSC8113is an ATM/SONET/SDH compatible transceiver integrating an on-chip Clock Multi plication
Unit (PLL) for the high speed clock as well as a dock and data recovery unit (CRU) with 8 bit seial-to-paral el
and paallel-to-seiia dataconwersion. ThePLL clock is used ér serializationin the tansnit direcion (Mux).
Therewvered clock is usedfor deseridization in the recave direction (Demux). The demultiplexer contains
SONET/SDH frame detecton and every. The deice povidesboth facility and equipment loopbackades
ard two looptiming modesThe pat is packajedin a 100PQR° with integrated hed spreaderfor optimum ther-
mal performanceandreduced mst The VSC8113provides anintegrated solution for ATM physical layers and
SONET/SDH systems ggicdions.

Functional Description

TheVSC8113 isdesigred toprovide a SONET/SDHcompliant interfacebetween the high spead optical
networks and thedwer speed Usr Network Interface deicessuch as the PM5355/UNI-622. The VSC8113
converts 8 bit parallel dab at 77.76Mb/'s a 19Mb/s to a seral bit steam at622.@BMb/s or 15%5.52Mb/s respec-
tively. The deicealso povides a fciity Loopbackfunction which bopsthe receved high speediata and
clock (optionaly recovered onchip) directy to the high speed tansmt outputs. A Aock Multiplier Unit
(CMU) is integrated into the &nsmit circuit to geneste the high speedclock for the seiial output datatseam
from inputreference frequenes of 19.44, 38.88, 518or 77./%6 MHz. The QMU can be ppas®d with the
received/recvered dock in loop timing mode thus syrchronizing the entire part to a singe dock. The block
diagam on @ge 2shavs the maor functional blocksassocated wih the VSGB113

Therecave fdion providesthe wrial-to-parallel conwversion, conwerting the 15%5.52Mb/s or 622Mb/s kit
stream © an 8 bit parallel outputat 19.44Mb/sor 7776MHz respecively. A Clock Reavery Unit (CRU) is inte-
gratd nto the receve circuit to recover the high speedalock from the received serid dak stream. Te recave
secton provides an Equipmert Loopbak funcion which will loop te low speedransmitdat and cbck back
through the receave section tothe 8 hit parallel daa bus andclock outpus. The VSC8113also providesthe
option d sekcing beween dther itsinternal CRU’s reovered clock ard data signals or gtics cataining a
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functions ae supported.

CRU clock and dataignals.(In this modethe VSC8113 opeates just like the VSC8111) The eceive section
also contansa SONET/SDH frame deedor circuit which is wsed to provide frame pluses during the A1, A2
boundxry in the saial to paralel conwerter. This only occurs when OOFis high. Both internal and external LOS

VSC8113 Block Diagram
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Transmit Section

Byte-wide datais presented to TXIN[7:0] and is clocked intothe part onthe risingedge of TXLSCKIN.
See Fgure 1.The datais then seralized (MSB kading) andpresengéd atthe TXDATAOUT+/- pins.
TXDATAOUT is clocked ou onthe falling edgeof TXCLKOUT+. The seral output stream $ synchionized b
the CMU generated clodk which is aphase locked and frequerncy scded \ersion of the input reference clock.
External cortrol inputs BO-B2 and STB-12 seéctthe mutiply ratio of the MU for either STS-3 (159vbS) or
STS-12 (622Mb/s) transmission (see Table 12). A divide-by-8 version of the QMU clock (TXLSCKOUT)
shoud be ugdto synchronize the tramsmit interfaceof the UNI device tothe trarsmit input registers on te
VSC8113 (see Aplication Notes,p. 20.

Figure 1: Data and Clock Transmit Block Diagram

VSC8113 . . PM5355
TXDATAOUT+ '
<o —JHe
TXDATAOUT- X
TXCLKOUT+ —
1 4 1
TXCLKOUT- X . '
REFCLK —I} CcMU Divide-by-8 —I> : I ’|>

Receive Section

High sped Non-Retun to Zero (NR2Z) seral data at 155Mb/s or 622Mb/s are receied by the RXDATAIN
inputs. The ®U recovers the hgh speed ack from the seral dat input. The seifal data is coverted tobyte-
wide paallel data and pesentedbn RXOUT[7:0] pins. A divide-y-8 version of the high-peed clock
(RXLSCKOUT) shout beused b synchionize e byte-serialRXOUT[7:0] data with the receve portion of he
UNI device. The an-chip CRU is by-passed ¥y seting the DBLCRU inpu high. In this modg, the seral input
dataand @rresponthg clock are receied by the RXDATAIN and RXCLKIN inputs respedively. RXDATAIN
is clocked in onthe rising edgeof RXCLKIN+. See Figure 2

The re@ive section dso includes frame detedion and recovery circuitry which deteds theSONET/H
frame, algns the recekid serial dat on lbyte bourmaries, andnitiates a fame puse on FP caoicidentwith the
byte aligned dat. The frame receery is initiated when OOF $ held high which mustoccur atleast 4 byte clock
cycles before th& 1A2 bowndary The OOF inpticontrol is a level-sensitve signal, andhe VSC8113will con-
tinualy perform frame dedionand recgery as bngas ths pinis held high evenif 1 or more frames haselen
deteced. Frame dettion andrecovery occurswhen a sedsof three Al lytes followed by three A2 lytes has
been deéced Thepamllel ouputdaton RKOUT[7:0] will be tyte aligned sarting on te third A2 byte. When
a frame is deected, asinde byte clock period long pulse is generated on FP which is synchronized with the
byte-aligned third A2 lyte onRXOUT[7:0]. The frame detector sda a P puse only if OOF is high.
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Loss of Signal

The VSC8L13 features Loss d Signal (LOS) detecton. Loss d Signal is dedared if the incoming seral
data sreamhasno transtion continuouby for more than 128bits. During an LOS condtion, theVSC8113
forces the receve dat low which is an ndication for any dowvnstreamequipmentthat anopticd interface failure
has occured. The recéve setion coninues tobe cbcked by the CRJ as t is now lockedto the “CRUREF-
CLK” unless “DSBLCRU" is acive in whichcase i will be cbcked by the CMU. Ths LOS condiion will be
removed whenthe pat deted¢s more than 16trarsitionsin a 128bit time window. This LOS deection feature
canbe disabkd by applying a hgh level to LOSDETEN_ input The VS@113 a$o has & TL input LOSTTL
ard aPECL inpu LOSPECL to force te patt into aLoss ofSignal state. Most opticshave a FECL oufput usu-
ally called “SD” or “FLAG” indicating a lack of or presence obptical power. Dependig on the optcs manu-
factued this signal is eithe adive high oradive low. TheLOSTTL andLOSPECL inpts are XNOR'd to
gererate an irternal LOS contol signal. See Figure 2. he optics “SD” output shold be conmected b
LOSPECL. The LOSTTL inputshoul betiedlow if the optics “SD” outputis adive high. If it's acive low tie
LOSTTL high. Theinverse istrueif the optics use “EAG” for loss ofsignal

Figure 2: Data and Clock Receive Block Diagram
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Facility Loopback

The Fadlity Loopbad function is cortrolled by the FACLOOP signd. When the RCLOOP sgnal is set
high, the Faciity Loopbackmodeis adivated ard the high speedseral receve data (RXDATAIN) is presenid
atthe high speedransmi output (TXDATAOUT). SeeFigure 3. In addion, the high speedeceivedrecovered
clock is sedected ard presented at the high speed transmit clock output (TXCLKOUT). In Fadlity Loophkack
moce the high sped receve dat (RXDATAIN) is dso cawerted to paralel dataand presesed atthe low speed
receve data oyput pins RXOUT[7:0]). The receve clock (RXCLKIN) is alsodivided davn andpreseted at
the low speed tock output (RXLSCKOUT).
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Figure 3: Facility Loopback Data Path
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Equipment Loopback

The EquipmentLoopback @inction is contolled ly the EQULOOP gynal Whenthe EQJLOORP signalis
sethigh, the EquipmentLoopbackmode is adivatedand the high speedransmi dat gererated from the paal-
lel to seral conversim of the low speed dat (TXIN[7:0]) is sebcied andcorverted backto paal el data in the
receiver section andpresental at thelow speed paallel ouputs (RXOUT[7:(). See Fgure4. The interrally
generaed 155/622MIHz clockis usedto generae the low spee receve clodk output (RXL SCKOUT). In Equip-
men Loopbad& mode he transmt data(TXIN[7:0]) is serialized and pesened at the high sped output
(TXDATAOQUT) alorg with the hgh speedransmitclock (TXCLKOUT) which is generagd by the on-chp
clock multiplier unit.

CRU Equipment Loopback

Exacly thesame as egpimert looplack, he point where the ransmitdatis loopedback is mwed al the
way back to be high speed 1/0. WhendlCRUEQLP sigral is set hgh, transmitdata § looped back tohe
CRU, redacing RXDATAIN+

Figure 4: Equipment Loopback Data Path
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Split Loopback

Equipmernt and faility loopback modes can mabled simutaneasly. In this case high-speedseral dat
received (RXDATAIN) and eceived/recovered clockare mw’d through to the highspesd seial outputs
(TXDATAOUT) and (TXCLKOUT). The low-speed tansmit byte wide hus(TXIN[7:0]) and (TXL SCKIN) are
muxd into the low-speed lyte wide recere ouput bus (RXOUT[7:0]) and (RXLSCKOUT). SeeFigure 5

Figure 5: Split Loopback Datapath
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Loop Timing

LOOPTIMO modebypasses lte VMU when the LOOPTIMO inputis asseted hgh. In this mode the MU
is bypassedy using the recave dock (RXCLKIN), ard the erire pat is syrchronausly clocked from a sngle
external source

LOOPTIM1 modebypasseshe REFCLK input anduses he divide-ty-8 version of the receve clock as he
referenceinput to the CMUThis modeis selected p as®rting the LOOPTIM1 input high. Thepatt is forced
out of thismade i it isin the Loss d Signalstak or in Equipment Looplackto preventthe CMU from feeding
its own clock bad.

Clock Synthesis

The VSC8113uses an integrated phasedocked loop (PLL) for clock synthess of the 622MHz high speed
clock usedor serilization in the tansmitter section.The PLLis conprisedof a phasefrequercy detector
(PFD), an ntegrating operabn anyplifier and a wltage conlled osdiator (VCO) confgured in classic feed-
backsystem The PFD comparesthe slecteddivided down version of the 62MHz VCO (seled pins BO-B2
sekctdivide-by ratios 0f8, 12 16 and 32 see &ble 12)andthe reference ¢ock. The integrator provides atans-
fer function bewveen npu phase gor and aitput voltage corirol. The VCO potion d thePLL is a woltagecon-
trolled ring-oscill ator with a center frequeng of 622MHz.

The reactive elements ofthe intgyrator are locatedoff-chip ard are canneded to the tedbak loop ofthe
amplifier through the CP1, CP2 CN1 ard CN2 pns. Theconfiguration of these extena surface mpunted
cgoactorsis shavn in Figure 6.Table 1 shavs the recommeded eternal cgpactor values for the configurabke
refererce freqiencies.
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Goad anabg desgn pracices shald be aplied to the board deign for these &terral comporents. Tightly
contolled analog goundandpower planes should beprovided for the PLL portion of the circuitry. The dedi-
cated PL power (VDDANA) and ground / SSANA) pins should hee quietsuppy planes taninimize jitter
generation within the dock synhess urit. Thisis acomplished by either using a errite kead @ a C-L-C choke
(ttfilter) on he (VDDANA) power pins.Note: Vitesse recommats a ftfilter) C-L-C choke over using aferrite
bead. Al grourd planesshould be tiedtogether usihg multtiple vias.

The VSC8113 featuves a lockdetectfunction for the MU, called “CMULOCKDET". It generags low
going puseswhen he CMU is lockedto the incoming REFCLK. Thisis acomplished by comparing the phase
of the synthsized clockto thereference clock.If the“CMULOCKDET” output emainshigh for > 10us, the
CMU is locked.

Reference Clocks

To improve jitter perfformance and to provide flexibility, an additiond differential PECL reference dock
input s provided. Ths reference clock $ intemally XNOR’d with a TTL reference clock mput © gererate the
reference for the CMU. Vitesse ecanmends dng the differenial PECL inputard tieing the urusedTTL refer-
erce dock low. If the TTL refaence clock is usal the positive side d the differenial PECL refererce cbck
“REFCLKP+" shoud be tedto ground “REFCLKP+/-" are internally biased wih on-chip resstas o 1.65
volts, see iigure X4 for sclematt of interral biasirg of differental 1/0’s.

The CRU has the qption of either using the CMU’s reference cbck orits ovn indegendert referenceclock
“CRUREFCLK". If the CMU reference abck is used, i mustbe 781Hz. Thisis acomplished wih the corirol
signd “CRUREFSH.". The"CRUREFCLK” shoud beusedif the sysem & being gperaedin eithera regener-
ation orlooptiming mode. h either of thesemodes the qudi of the “CRJREFCLK” is notaconcen, thus it
can be divenby a simpe 77.768VIHz crys#l, the key isits’ independentof the CMU'’s referencelock.

Table 1: Recommended External Capacitor Values

Reference
Freguency Divide Ratio CP CN Type Size Tol.
[MHZ
19.44 32 0.1 0.1 X7R 06030803 +/-10%
38.88 16 0.1 0.1 X7R 06030803 +/-10%
51.84 12 0.1 0.1 X7R 06030803 +/-10%
77.76 8 0.1 0.1 X7R 06030803 +-10%
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Figure 6: External Integrator Capacitor

Clock Recovery

The fully monolthic Clock Recorery Unit (CRU) conssts d a Fhase Detcbor, a Freqency Detedor, a
Loop Hlter ard a \WbltageControlled Oscillator (VCO). The plase dedcta campaes thephase ifiormation of
the incomhg dat with the recovered clock. The frequency detctorcompaesthe frequery componenbf the
data input with theecovered clock to povide the pull in enegy duing lock aquisition. TheLoopFiter inte-
grakes he phase ifiormation from he phasend frequeoy deedors am provides the cantrol voltage b the
VCO.

The CRU provides a tck deectfunction. If the freqencies of theserialdat stream andhe CRJ's recor-
eredclock are diferent a data bit in the seral data stream wil occasbnaly be drgped.If the Frequercy Detec-
tor doesnot detect thigondiionin amoving 1.5us window, the CRULOCKDET output isas®rtedto sgnd
that the CRU is frequency locked to the seial data stream This output is forced low if it detects thet a daa bit is
droppedor if the recovered clock frequeng drifts mae than 5%from the GMU’s autput frequency.
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Jitter Tolerance

Jitter Toleranceis the ablity of the Clodk Recovery Unit to tradk timing variation in thereceived data
stream. Thebdlcore and ITU spedfications allov the reeived optical data to cantain jitter. The anount tha
mustbe blerated is afunction of the frequercy of the jitter. At high frequencies he spedicaions do notrequire
the CRU to tolerate large amourts, whereasat low frequerties mary unit intervals (bit times) of jitter have to be
tolerated. The CRU is designed to tolerate this jitter with margin over the spedfication limits, see Figure 7. The
CRU obtains and maintains lock based on the daa transition information. When there is no transition on the
data stream, the recovered clock frequency can drift. The VSC8.13 can maintain lock over 1@ hits of no
switching ondat stream.

Figure 7: Jitter Tolerance

JITTER(UI P-P)

150 | Beéllcore Requirement VSC8113 Guaranteed
60 / Jitter Tolerance
15 +
15 +
0.15 + |
|
} >
10 30 300 25K 250k 2.5M JITTER FREQ(HZ)
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AC Timing Characteristics
Figure 8: Receive High Speed Data Input Timing Diagram
| TrxcLk |
RXCLKIN+ * *
RXCLKIN-
| Trxsu TrRxH |
- -~ >
RXDATAIN+
RXDATAIN-
Table 2: Receive High Speed Data Input Timing Table (STS-12 Operation)
Parameter Description Min Typ Max Units
TRxCLK Receve clock period - 1.608 - ns
Trxsu Serial daa saup time with resped to RXCLKIN 250 - - ps
TRxH Serial daa hdd time with resped to RXCLKIN 250 - - ps
Table 3: Receive High Speed Data Input Timing Table (STS-3 Operation)
Parameter Description Min Typ Max Units
TRXCLK Receve clock period - 6.43 - ns
Trxsu Serial daa saup time with resped to RXCLKIN 1.5 - - ns
TRxH Serial daa hdd time with resped to RXCLKIN 15 - - ns
Figure 9: Transmit Data Input Timing Diagram
TproP
TXLSCKOUT \ l \
| TeLkin
TXLSCKIN \L \L;
| Tinsu TinH |
TXIN [7:0] >k *
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Table 4: Transmit Data Input Timing Table (STS-12 Operation)
Parameter Description Min Typ Max Units
TeoLKIN Transnit data inpu byte clock period - 12.86 - ns
TiNSU Transmit daa seup time with resped to TXLSCKIN 1.0 - - ns
TiNH Transmit deta hdd time with resped to TXLSCKIN 1.0 - - ns
T Maximumallowable piopagdion dday for connecing ) ) 35 ns
PROP TXLSCKOUT to TXLSCKIN '
Table 5: Transmit Data Input Timing Table (STS-3 Operation)
Parameter Description Min Typ Max Units
TeLKIN Transmit datainpu byte clock petiod - 51.44 - ns
Tinsu Transmit data setup time with respect to TXL SCKIN 1.0 - - ns
TiNH Transmit data hdd time with respeet to TXLSCKIN 10 - - ns
T Maximum alowable propagation delay for conreding i i 30 s
PROP TXLSCKOUT to TXLSCKIN
Note: Dutycycle for TXLSCKOUT is 50% +/- 10% worstcase
Figure 10: Receive Data Output Timing Diagram
> TrxcLKIN
RXCLKIN+
eoxcucns- - LALLUUALLELUAALE R CAAAAALKCAREEK ALK AALERCALLE ALK AALLLKAAALL
TrxLsck
RXLSCKOUT \ / \ \ / \
RXOUT [7:0] XXXX Al XXXX A2 XXXX A2 XXXX A2 A2 XXXX
Table 6: Receive Data Output Timing Table (STS-12 Operation)
Parameter Description Min Typ Max Units
TRXCLKIN Receve clock period - 1.608 - ns
TrxLsCK Receve daa ouput byte clock peiod - 12.86 - ns
T Time ddaon RXOUT [7:0] ard FP is valid before ard 4.0 ) ) ns
RXVALID afterthe rising edge of RXLSCKOUT :
Tew Puse width of frame deedion puse FP - 12.86 - ns
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Table 7: Receive Data Output Timing Table (STS-3 Operation)
Parameter Description Min Typ Max Units
TRXCLKIN Receve clock period - 6.43 - ns
TRXLSCKT Receve daa ouput byte clock peiod - 51.44 - ns
T Time dda on RXOUT [7:0] ard FP is valid before ard 29 . . ns
RXVALID afterthe rising edge of RXLSCKOUT
Tew Puse width of frame deedion puse FP - 51.44 - ns
Figure 11: Transmit High Speed Data Timing Diagram
L TrxcLk N
TXCLKOUT-
TXCLKOUT+
Tskew | Tskew
s
TXDATAOUT+ AAFARNAARARAAA AR AR
AAAUAAULARUEAR
TXDATAOUT- VVVVVVVVVVVVVVVVVVY
Table 8: Transmit High Speed Data Timing Table (STS-12 Operation)
Parameter Description Min Typ Max Units
TrxcLk Transmit clock period - 1.608 - ns
T Skew between thefalling edge of TXCLKOUT+ and ) ) 250
SKEW valid data on TXDATAOUT PS
Table 9: Transmit High Speed Data Timing Table (STS-3 Operation)
Parameter Description Min Typ Max Units
TrxcLK Transmit clock peiod - 6.43 - ns
T Skew between thefalling edge of TXCLKOUT+ and ) ) 250
SKEW valid data on TXDATAOUT s
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Data Sheet ATM/SONET/SDH 622 Mb/s Transceiver Mux/Demux
VSC8113 with Integrated Clock Generation and Clock Recovery
Data Latency
The VSC813 containseveral operating modas, each ofwhich exercisedifferert logic pathshroughthe
pat. Table 10 bounds he dat latency througheachpah with an assaated clock sgnd.
Table 10: Data Latency
Circuit Mode Description Clezx REMGEE CIEES
Reference cycles
Transrmit Data TXIN [7:0] to MSB a& TXDATAOUT TXCLKOUT 4-13
Receve MSB at RXDATAIN to data onRXOUT [7:0] RXCLKIN 2535
Equipment . .
Loopback Byte data TXIN [7:0] to byte data onRXOUT [7:0] TXCLKOUT 27-35
Fadiities MSB at RXDATAIN to MSB at TXDATAOUT RXCLKIN 24
Loopback
Clock Recovery Unit
Table 11: Reference Frequency for the CRU
CRUREFCLK Output
CrURNEEeEl STS12 B2 Bl BO Frequency Frequency
[MHZ [MHZ
1 X X X 77.7 + 5Mppm 622.08
X X X 77.76x 500ppn 155.52
UsesCMU’s Referene Clak (SeeTable 12 below)
Clock Multiplier Unit
Table 12: Reference Frequency Selection and Output Frequency Control
Reference Output
STS12 B2 B1 BO Frequency Frequency
[MHZ [MHZ
1 1 1 0 ©.44 622.08
1 0 1 0 3.88 622.08
1 0 0 1 5.84 622.08
1 0 0 0 .76 622.08
0 1 1 0 044 15552
0 0 1 0 3.88 155.52
0 0 0 1 5.84 155.52
0 0 0 0 .76 155.52
G52154-0, Rev 4.2 O VITESSE SEMICONDUCTOR CORPORATION Page 13

3/19/99 741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6122988/vsc8113.html

P\ EFSSEF

SEMICONDUCTOR CORPORATION

ATM/SONET/SDH 622 Mb/s Transceiver Mux/Demux Data Sheet
with Integrated Clock Generation and Clock Recovery VSC8113
Table 13: Clock Multiplier Unit Performance
Name Description Min Typ Max Units
RCd Referere clak duty cycle 40 60 %
RCj Reference dock jitter (RMS) @ 77.76 MHz ref (D 13 s
RCj Reference dock jitter (RMS) @ 51.84MHz ref (D) 12 s
RCj Reference dock jitter (RMS) @ 38.88MHz ref (D 9 ps
RCj Reference dock jitter (RMS) @ 19.44MHz ref (D 5 ps
RG Refereme clak frequercy tolerance @ -20 +20 pm
oCj Output dock jitter (RMS) @77.76MHz ref ® 8 ps
oCj Output dock jitter (RMS) @51.84MHz ref ® 10 s
oCj Output dock jitter (RMS) @38.88MHz ref ) 13 s
oCj Output dock jitter (RMS) @19.44MHz ref @ 15 s
OCfiange Output frequency 620 624 MHz
ocd Output clock duty cycle 40 60 %

AC Characteristics
Table 14: PECL and TTL Outputs

Noate: Jitter spedfication is defined utilizing a 12ZKHz - 5MHz LR-HP sirgle pde filter.

(1) TheseRderence Clodk Jitter limits are required for the outputs to mest SONETsystem levd jitter requirements
(< 10mUIrms)

(2)  Needed to mest SONEToutput frequency stahility requirements

(3) Measued

Parameters Description Min Typ Max | Units Conditions
TrTTL TTL Outpu Rise Time — 2 — ns 10-90%
TeTTL TTL Outpu Fall Time — 15 — ns 10-90%
TrpECL PEQ. Outpu Rise Time — 350 — ps 20-80%
TepecL PECL Ouput Fall Time — 350 — ps 20-80%
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DC Characteristics
Table 15: PECL and TTL Inputs and Outputs
Parameters Description Min Typ M ax Units Conditions
Output HIGH
Von voltage (PECL) - - Vopp— 09V Vo=
Output LOW
Vou voltage (PECL) 0.7 o _ A
O/P Common
VOCM Mode Rangﬁ 1.1 —_ VDDP_ 13V Vv —_
(PEQL)
Differertial
AVOUT75 OUtpUt VOIta.ge 600 — 1300 mV 75Q to VDDP -2.0V
(PEQL)
Differertial
AVOUTSO OUtpUt Voltage 600 — 1300 mV 50Q to VDDP -2.0V
(PEQL)
Input HIGH .
Vi voltage (PECL) Vppp— 0.9/ — Vppp— 03V \Y For single ended
Input LOW .
VL voltage (PECL) 0 — Vppp—1.72/ \% For single ended
Differertial Input
AV|N Voltage PECL) 400 —_— 1600 mVv —
I/P Comman
Viem Mode Range 1.5-Aviy2 | — | Vppp—10-Avy/2| Vv —
(PEQL)
Outpu HIGH =
Vo voltage (TTL) 24 o o Vo | lon=-10mA
Outpu LOW _
VOL Voltage (TTL) — — 0.5 Vv IOL =+10 mA
Input HIGH
Vi voltage (TTL) 20 o 35 Vol —
Input LOW
Vi voltage (TTL) 0 - 08 Vol —
Input HIGH B 2.0V< V) <55V,
i curent (TTL) 50 500 HA Typicd@2.4V
Input LOW
|||_ current (]_TL) — — -500 HA -0.5v < V|N <0.8
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Power Dissipation
Table 16: Power Supply Currents
Parameter Description (Max) Units
oD Power sypply currert from Vpp 480 mA
Po Power dissigtion (worst case) 1.6 W
Absolute Maximum Ratings®
Power Supply Voltage(Vpp) Potential ® GND ..........oooeiiiiiieee e e e e e e e -0.5V to +4V
PECL 1/0 Sipply Voltage(Vppp) Potential t0 GND........ccooi i e e e -0.5V to +6V
DC InputVoltage(PECL INPUS)....cccieeiieiiiiieeccieeteeee s et eer e e e e e e ae e e s emmmre e e e e e e e e e -0.5V to Vppp +0.5V
DC INpUtVOILAGE(TTL INPUS) ... ieieeeeiiiiieeeeeeeeeeee s e e ettt e eeeeeee e e s smnnsssmeeeeeeaaeeeeeeennnns .-0.5V to 5.5V
DC Output MlItage (TTL OULPULS)...ueeeeeieeeeeeeeeeeiimmreee e e e e e s esssessseeneeeneeeeeamnnsmesseeen s -05V toVpp + 0.5V
(O 1011018 QO [ (=T o] A (IO 111011 €= +/-50mA
Outpu Current (PECLOULPUS)......cieeeeaeieeiiiiieiiiitmmmreeeeeeeee e et e e e e e e e e e e s e s ssssmmmee e s es s enennnssmmssenem e S -DOMA
Case EMPEratUr@INOET BIBS..........ccvceeiueeeeeeeeeee et mmmneeeeeteeteeseeeteeteeeessessssmensaemsssensesesseenneeas -55° to +125°C
SHOTAgE TEMPEIALUIE........c.eeveeeeeeeeeeeeeeeeeeeeteeeeeteeteemnssamesseeeteeteesseseeeseeseensemnnssameseessmereneem e -65°C to +150°C
Maximum INpUtESD (HUManBody MOUED) ........oeecieiiiiiiieieeeeee e 1500 V

Note: Caution: Stessesikted urder “A bsdute MaximumRatings” may beapdied to devices o ata time withou causing
permarent damage. Functionality at or excealing the values listed is not implied. Exposure to these values for extended
periods my affect device reliability.

Recommended Operating Conditions

POWEr SUDPIY VOILAGE(VDD) «+rrvmrrrrrrrreereeeaeaiitisisssiimmee et ssssasseesseteeeeeeeeeeeessmnnsssmeeeeeeeaaeaeeeesssssmmmnes +3.3V+5%
PECL 1/O SIPPIY VOIAGE(VDDP) - +rrrrmreeeieeiaaaiaasnnrmummreremeeeeeeesssssssasssnssssssssnmmssanssssssnsens +3.3V or +5.0/ 5%
Commercal Operaing Temperaiire RaN@............ocuuuiiiiiiiiiiaieee e eeieeee e 0° ambient to 7¢°C case
Extende Operating €mperature Raje.................. 0° to 85°C ambént ecuivalent to 0° ambient to 115°C case
Industrial Operating EMPEraturdRaNGE ............cveeeeereeeeereeeeeeeeeeeeeeeeesenseemeeas -40° ambient to 85°C case
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Package Pin Description
Table 17: Pin Definitions
Signal Pin /O Level Pin Description
FACLOOP 1 | TTL zlarcel(l:lttlz lgﬁficrﬁtlc;czﬁsgish speedreceive data and clock
VDD 2 +3.3V +3.3V Power Suppy
CRUEQLP 3 | TTL Loops TXDATAOUT to the CRJ replaéng RXDATAIN+/-
RESET 4 I TTL Resds frame detection, dividers, controls; active high
LOOPTIMO 5 | TTL Enable loop timing operation; active HIGH
BO 6 I TTL Refererme clak selet, refer totale 12
B1 7 I TTL Referere clak selec, refer totalle 12
B2 8 I TTL Referere clak selet, refer totalle 12
VDDP 9 +3.3/+5V | +3.3V or +5V Power Suppy for PECL 1/Os
TXDATAOUT+ 10 (0] PECL Transmit output, high speeddifferertial data +
TXDATAOUT- 11 (0] PECL Transmit output, high speeddifferential daa -
VSS 12 GND Ground
TXCLKOUT+ 13 (0] PECL Trarsmit high speedclock differertial output+
TXCLKOUT- 14 (0] PECL Trarsmit high speedclock differertial output-
VDDP 15 +3.3/+5V | +3.3V or +5V Power Suppy for PECL 1/Os
N/C 16 No cannecion
LOSDETHEN_ 17 TTL Enables internal LOS detection (ective low).
VSS 18 GND Ground
RXCLKIN+ 19 | PECL Receve high speel differentia clockinpu+
RX CLKIN- 20 | PECL Receve high spee differential clockinpu-
VDDP 21 +3.3/+5V | +3.3V or +5V Power Suppy for PECL 1/Os
OOF 22 | TTL Out Of Frame; Frame detection initiated with high level
DSBLCRU 23 | TTL Disable on-chip clock recovery unit; active high
RXDATAIN+ 24 I PECL Receve high sped differetial datinpu+
RXDATAIN- 25 I PECL Receve high spee differatial datinpu-
NC 26 No cannection
NC 27 No cannection
VDD 28 +3.3V +3.3V Power Suppy
REFCLKP+ 29 I PECL PECL reference clock input+
REFCLKP- 30 I PECL PECL reference clock input-
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Table 17: Pin Definitions
Signal Pin /O Level Pin Description
VDD 31 +3.3V +3.3V Power Suppy
N/C 32 No cannecion
RX50MCK 33 (0] TTL Congant 51.84MHz ref clock output, derived from the CMU
VSS 34 GND Growund
RXOUTO 35 (0] TTL Receve ouput daa hit0
RXOUT1 36 (0] TTL Receve ouput daa bitl
VSS 37 GND Grownd
RXOUT2 38 (0] TTL Receve ouput daa hit2
RXOUT3 39 (0] TTL Receve ouput daa hit3
VSS 40 GND Growund
RXOUT4 41 (0] TTL Receve ouput daa hit4
RXOUT5 42 (0] TTL Receve ouput daa hits
VSS 43 GND Grownd
RXOUT6 44 (0] TTL Receve ouput daa hité
RXOUT7 45 (0] TTL Receve ouput daa hit7
VSS 46 GND Grownd
RXLSCKOUT 47 (0] TTL Receve byte clock output
FP 48 (0] TTL Frame detedion puse
VDD 49 +3.3V +3.3V Power Suppy
LOSOUT 50 (0] TTL Loss d Signal darm indicaor
CRUREFCLK 51 | TTL Optional external CRU refererceclock @77.76MHz
LOSTTL 52 | TTL Loss d Signal Cortrol - TTL input
LOSPECL 53 | PECL Loss ofSignd Control- Single endedPECL inpu
VDD 54 +3.3V +3.3V Power Suppy
VSS 55 GND Grownd
REFCLK 56 I TTL Reference clock input, refer to teble 12
LOOPTIML 57 | TTL Enable loop timing operation; active HIGH
VDD 58 +3.3V +3.3V Power Suppy
VSSA 59 GND Anaog Ground (CMU)
VSSA 60 GND Anaog Ground (CMU)
N/C 61 No cannecion
VDDA 62 +3.3V Analog Power Supdy (CMU)
CP1 63 Analog CMU external capacitor (seeFigure 6,andTable 1)
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Table 17: Pin Definitions
Signal Pin /O Level Pin Description
CN1 64 Analog CMU external capacitor (seeFigure 6,andTable 1)
CN2 65 Analog CMU external capacitor (seeFigure 6,andTable 1)
CP2 66 Analog CMU external capacitor (seeFigure 6,andTable 1)
VDDA 67 +3.3V Analog Power Supdy (CMU)
VDDA 68 +3.3V Analog Power Supdy (CRU)
VDDA 69 +3.3V Analog Power Supdy (CRU)
VSSA 70 GND Anaog Ground (CRU)
VSSA 71 GND Anaog Ground (CRU)
VSS 72 GND Ground
N/C 73 No cannecion
CRULOCKDET 74 (0] TTL L ock Detectindicator for clock recosery wnit
VSS 75 GND Ground
VDD 76 +3.3V +3.3V Power Suppy
N/C 77 No cannecion
N/C 78 No cannecion
N/C 79 No cannecion
CMULOCKDET 80 (0] TTL L ock Detectindicator for clock syrthesis urit
VDD 81 +3.3V +3.3V Power Suppy
TXLSCKOUT 82 (0] TTL Trarsmit byte clock out
TXLSCKIN 83 I TTL Transmit byte clock in
VSS 84 GND Ground
TXIN7 85 | TTL Transmit input data bit7
TXING 86 | TTL Transmit input data bité
VSS 87 GND Ground
TXINS 88 | TTL Transmit input data bit5
TXIN4 89 | TTL Transmit input data bit4
N/C 90 No cannecion
TXIN3 91 | TTL Transmit input data bit3
TXIN2 92 | TTL Transmit input data hit2
VSS 93 GND Ground
TXIN1 94 | TTL Transmit input data bitl
TXINO 95 | TTL Transmit input data bitO
N/C 96 No cannecion
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with Integrated Clock Generation and Clock Recovery

VSC8113

Table 17: Pin Definitions

Signal Pin /0 Level Pin Description
STS12 97 | TTL 155Mb/s or622Mb/s made séect, refer to table 12
CRUREFSH 98 I TTL Selectsbetween CMU’s or CRU's REFCLK
VDD 99 +3.3V +3.3V Power Suppy
Equipment loopback, loops low speed byte wide transmit
EQULOCP 100 ! T input data to receive output bus
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Package Information

100PQFP PackageDrawings
TOP VIEW
00
PN 'F H H H H T Key mm Tolerance
PIN1 A 3.40 MAX
N | © NOTE 2 11— *
I:EI: AEZ)292 +)50 o e | Al 0.25 MIN.
 — — (ZX) I — A2 2 7 + 10
E)E(iTSINK e — D 17.20 +.40
otED e {/ == D1 | 1400 | +10
I —
S l == E 23.20 +.40
0 ‘ s R R E1l 20.00 +.10
 E— — ‘ I — v
00X 00 R == L 0.80 2
(NOTE 2) T —rr— e 0.65 NOM
| I I — + N —
 E— — I —
o o 0 Q°-7°
 E— — I —
— (NOTE2) | |15 R 30 +0/-.1
—— O 2.54+.50 — —]
PIN 30 1] (2X) —Ir— v R1 2 NOM
PIN 50 v 03 15°

iAl
NOTES:

(1) Drawings not to sale. 0.17 MAX 1 T 03
(2) Two stylesof exposed heat preaders —

maybe wsed; square oroval.

Package #: 101-D2-4

(3) All unitsin millimeters unlessotherwise noted b Issue #: 1
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The VC8113 is marufacured n a 100PQFPpackaye which is supplied by two differentvendas. Thecrit-
ical dimensionsin the drawing repreent theswperset d dimensonsfor both padkages The significantdiffer-
erce betveen he two pakageis in the shape andsize of he heaspreaerwhich needs ¢ be conglered when
ataching aheasink.
Package Thermal Characteristics
TheVSC8113is packagedin athemadly erhaned 100PQP with an embeddedheat snk. The heatsink
surfaceconfiguratons are shwn in the packagedravings. Wth naural convecion, the @ase b air thermalresis-
tanceis estimated b be 275°C/W. The ar flow versus thermalresistancerelaionshp is sfown in Table 18.
Jurction to case ermd resistance § 1.2 °C/W
Table 18: Theta Case to Ambient versus Air Velocity
Air Velocity Caseto air thermal resistance
(LFPM) o°c/w
0 275
100 231
200 19.8
400 17.6
600 16
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Ordering Information
The ader numter for this produd are:

Part Number Device Type

VSC8113QB 155/622Mb/s MuxDmux with CMU andCRU in 100 Rn PQFP
Commercal Temperatire, 0C ambent to 70°C case

VSC8113QBL 15%/622Mb/s MuxDmux with CMU andCRU in 100 Rn PQFP
ExtendedTemperatre, OC to 85°C ambent (equivalent to 0°C ambient to
115°C case)

VSC8113QRBR2 15%Mb/s-622Mb/s Mux/Dmux with CMU ard CRU in 100Pin PQMP

Industrial Temperatire, -0°C ambent to 85°C case

Notice

This doaumert contains mformation on productsthat ae inthe peproduction phasef development. The
informaton cantained in this doaumentis basecdn st results and nitial productchaactrization. Characetris-
tic dakand ohe speificaions are sulgctto chang withou ndice. Therefore, he reaer is cationed tocon-
firm that this dasheetis aurrent prior to placing aders.

Warning

Vitesse Sentionducior Corporation’s product are rot intended for use h life sugoont applances, @vices or
sysems. Use ba Mtesse prodat in suchapplicaions withou the written cansentis prohbited.
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Application Notes

Interconnecting the Byte Clocks (TXLSCKOUT and TXLSCKIN)

The byte clock (TXL SCKOUT and TXLSCKIN) on the VSC8113 has beenbrought off-chip to allow as
mucdh flexibility in sysem-lerel clocking schemes as psibk. Snce he hyte clock (TXL SCKOUT) clocks both
the VSC8113 and the UNdevices,it is important b pay closeattenion to the outing of this signal The UN
device ingenera is a QM OS pat which can have very wide spreads intiming (1-11ns cbck in to paslel dat
out for thePM5355),which utilizes most of the12.86nsperiod (at BMH2z), leaving little for the traceddays
and setup imes equired to interconnectthe 2 deices.

The VS(8113 and he UNI device shoull beplacel as clae to eah otheraspossble to provide maxmum
seup andhdd time mamgin atthe inputs d the VSC8113. Figure 12 suggeststwo diff erentways of routing the
TXLSCKOUT-to-TXL SCKIN clock trace when useith a 622MHz mode, whth ever method is usedhe trans-
missian line trace mpedance shald beno lower than75 dims.

Figure 12: Interconnecting the Byte Clocks

VSC8113 PM5355

TXIN[7:0] <} <] POUT[7:0]
TXLSCKIN<]——: ---------- D
TXLSCKOUT D ' — ' {> TCLK

Ttrace

(1) TXLSCKOUT and TXLSCKIN are tied bgether atthe pins of the VSC81B. This provides aseup and
hdd time magin for the TXIN input of
* Tsumamgin = Teik - TreLk-PouT,max(PM5355) - Tgy min(VSC8113) - 2XTirace= 0.86NS -2XTrace

* Thoid,margin = TTCLK-POUT,min(PM5355) - Thoig min(V SC8L13) + 2XTrace = 2XTirace

(2) TXLSCKOUT is daby chained to the UNI device andthen routed ba& to theVVSC8113 abng with the
byte data. This interface provides a seup and hold time margin for the TXIN input of
* Tsumargin = Telk - TrcLK-PoUT max(PM5355) - Tgy min(VSCB8113) = 0.8hs

* Thoidmargin = TTcLK-POUT,min(PM5355) - Thig min(V SC8113) = Ors

Option (2) does notprovide ary hold time magin, while opton (1) requires tie oneway trace deby (Tiacd
to be less tlan 043ns (3 inches)

The genesl recommenddion is b apdy option () and place he VSC8113 and PM535 as closeto each
other as mssible. f the oneway trace delaycannot bekept lessthan0.43nswith a50 pfload,daisy-chaining
(option 2) should beappied - close atention must bepaid to signal outing in this case becase ofthe ladk of
hdd time magin.
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Importantnote: The 11 nsmax Tpdon thePM5355asunes a 50g load @ &ps/pf therefore 3 nsof the
maxdeby is due b loading. The VSC81B inpu (TXL SCKIN) plus pakageis ebout6pf. Assumirg alout 1 f/
inch of 750hm tace m FR4 pusthe VSC811%pf load the use would in mostcases lsooseoption 1.

DC Coupling and Terminating High-speed PECL 1/Os

The hgh speedsignalson the VSC8113 RXDATAIN, RXCLKIN, TXDATAOUT, TXCLKOUT, REF-
CLKP, LOSPECL) use 33/5V programmal# PECL I/Os which can be drectcougedto ether +3.3V PEL or
+5V PECL signals from the optics. These PECL levels are essantially ECL levels shft ed positive by 3.3 volts o
5volts. These [ECL I/Os are refererex b the Vppp suply (VDDP) and ae erminated b ground. To program
thesel/Os for either 3.3/ or 5V interface,the 3Vppp pins(pin 9, 15,21) are requiredto connectto 3.3V or 5V
supplies accordigly.

AC Coupling and Terminating High-speed PECL 1/Os

If the optics madules provide ECL level interface the high speed signals can be AC coupled to the
VSC8113aswell. ThePEQL recaver inputs oftheVSC8113are internally biased atvDD/2. Theefore, AC-
coupling to the VSC8113inputs is accomplshedby providing the pdl-down resistar for the opensource PECL
output andan AC-coupling capacior used to elinmate the DC component othe outputsignal. This capeitor
allows the FECL receivers of the VS@113 to sef-bias via its internal resisor divider nework (seeFigure 13).

The PEQ@ output drvers arecapabé of souréng aurrent but not sinking it. To edablish aLOW output
level, apull-down resisbr, traditionally connectdto VDD-2.0V, is needed Wenthe ouput FET is tuned of.
Since VWDD-2.0V is usualy not preentin the system, the resistor could berhinated to ground forcorve-
nience. he VSCA&13 ouput drivers should be eiber AC-coupled to he 5.0V PECL inputs of the optcs mod-
ule, ortranslated (DC level shift). Appropriate biasing techiques br setting the DC-level of these iputs should
be empbyed

The dc biagng and 50 ohntermination requiremens can easil beintegrated togelier using a thevenin
equivalent circuit as slown in Figure 14. The figure shows the appropriate termination values when interfadng
3.3V PECL to 50V PECL. Thisnetwork provides the equivalent 50o0hm temination for the high speed 1/0Os
ard ako prwides herequired dcbiasirg for the re@ivers d the optics modue. Table 18 catains recommened
values for eak of the mmporent.

TTL Input Structure
The TTL input ofthe VSC8113are 3.3V TTL which can acept5.0V TTL levels within a gven sé of tol-
erances(seeTable 5) The input structure, shown in Figure 14, usesa curent limiter to avoid overdriving the

inpu FETs.
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Layout of the High Speed Signals

The routing ofthe High Seed sjnds shauld be dor ushg gad high speed degjn practices. This would
include wing controlled impedane lines and keepng the dstarce beween canporents to an absolute mini-
mum.In addtion, stibs shoudl be kept ata miimum as wel as ary routing dscatinuities. This will help min-
imize refledionsandringing on thehigh speedlinesandinsure the maximum eye opening. In addition the
outputpull down regstor should beplacedascloseto the VSC8113 pin & possible while the AC-coupling
cgpactor and he biasirg resstas shoutl be placedas cbse agpossble b the ogics npu pin. The sames true
on thereceive circuit side. Ushg small outline commnens and miimum pad sies aso heps in reducing ds-
continuities.

Ground Planes

The goundplane for the conponents ued in the Hgh Speed inérface should be&onthuousandnot sec-
tionedin an atemp to provide isolation to various components. Sectoning of the giound pkanes énds b inter-
fere with thegroundreturn aurrents onthe dgnal lines.In adlition, the smaller the grond ganes the less
effedive they are in reducing grourd bource nose andhe more difficult to de@uple. Scioning of the postive
suppliescan povide sane solation beneits.

Figure 13: AC Coupled High Speed I/O

VSC8113

3.3V PECL I/0
DRIVER +5.0V  RECEIVER
(Optics Module) (Optics Module)

PC BoardTrace {> : PC Boardlrace C2
R2
GND — GND GND
GND

Note: Only one side of a digrential signal is shen.

Table 19: AC Coupling Component Values

Component Value Tolerance

R1 270 ohms 5%

R2 75 ohms 5%

R3 68 ohms 1%

R4 190 ohms 1%

C1 C2,C3C4 .01u High Frequency
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Figure 14: Input Structures
Vpp +33V VDpP +33/45V

+33V
INPUT []
Current
INPUT [] et
§ R / f
INPUT [ All Resistors
. 3.3
s GND
High Speed Differential Input
REFCLK and TTL Inputs (RXDATAIN+RXDATAIN-)
(RXCLKIN+/RXCLKIN-)
G52154-0, Rev 4.2 0 VITESSE SEMICONDUCTOR CORPORATION Page 27
3/19/99 741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6122988/vsc8113.html

N /| 1 ESSE .

SEMICONDUCTOR CORPORATION

. Data Sheet

ATM/SONET/SDH 622 Mb/s Transceiver Mux/Demux
with Integrated Clock Generation and Clock Recovery VSC8113
Page 28 0 VITESSE SEMICONDUCTOR CORPORATION G52154-0, Rev 4.2
741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896 3/19/99

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6122988/vsc8113.html

