SEMICONDUCTOR CORPORATION

Data Sheet ATM/SONET/SDH 622/155 Mb/s Transceiver Mux/Demux
VSC8117 with Integrated Clock Generation and Clock Recovery
Features

* Operatesat Either STS-3/STM-1(156.52Mb/s) * +3.3V/5V programmabé PECL Serial Interface
or STS-12/STM-4 (€22 08Mb/s) Data Rates « ProvidesEquipment, Faciities aad Slit Loop-
» Compatible with Industy ATM UNI Devices back Modes asvell as Loop Timing Made

* On Chp Clock Geneation of the 15552MHz * ProvidesTTL ard PECL refereme cbckinputs
or 622.08VIHz High Speed Cock (Mux)

* OnChip Clock Recwery of the 15552MHz or
622.BMHz High $eedClock (Demux)

« 8 Bit Parallel TTL Interface * Low Pawer - 1.0 Wetts Typicd

* SONET/SDH Frame Recweery * 64 PQFP Packag
* Loss d Signal (LOS) Input& LOS Detcton

* Mees Bellcore, ITU andANSI Spedficaions for
Jitter Rerformance

General Description

The VSC8117is 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 frane detection ard remvery. The device provides fdlity loo pbad, equipmert loopback, and
loop timing nodes The pat is packaged irm 64pin PQFP wih integrated heat sgeder for opimum themmal
performana and educed cos. The VSC8117 provides an intgyrated stution for ATM physcal layers and
SONET/SDH systems ggicdions.

Functional Description

TheVSC8117 isdesigred toprovide a SONET/SDHcompliant interfacebetween the high spead optical
networks and thedwer speed Usr Network Interface deicessuch as the PM5355/UNI-622. The VSC8117
converts 8 bit paallel dataat 77.76Mb/sor 19.44Mb/s to a srial bit steam at 622.08Mb/sor 155.52Mb/s
respedively. The deice also providesa Facility Loopbad function which loops the recaved high pead data
andclock (optionally recovered on-chip) diredly to the high speead transnit outpus. A Clock Multiplier Unit
(CMU) is integrated into the &nsmit circuit to geneste the high speedclock for the seiial output datatseam
from inpu reference frequencies 0f1944 or77.76 MHz. The CMU can bebypassed wih the recovered clock in
loop timing mode ths synchonizing the entre patt to a singé clock. Tte block diagram on page 2 sk the
major functional blocks assciatedwith the VSC8117.

The recave secton provides he seiid-to-pardl el corversion canverting the 155.2Mb/s or 62208Mb/s kit
stream © an 8 bit parallel outputat19.44Mb/sor 7776MU/s resgcively. A Clock Remvery Unit (CRU) is inte-
gratd nto the receve circuit to recover the high speealock from the received serid dak stream. Te recave
secton piovides an Equipmert Loopbak funcion which will loop te low speedransmitdat and cbck back
through the receve sedion to the 8 bitparalkl data lis andclock outputs The VS@117 also providesthe
option d sekcing beween dther itsinternal CRU’s reovered clock ard data signals or gtics cataining a
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CRU clock and datasignds. (In this mode the VSC8117o0perates just like theVSC8111 andVSC8116). The
recave sedion ako condins a SONE/SDH frame déedor circuit which is used o provide frame pluses dumg
the Al, A2 bounday in the ®rial to patllel corverter. This only occus when QOF is high. Both internal and
external LOS funcions ae supjprted. Thehighspeed seal signak can be madBECL compatible or LVPECL

compaible by setting the propewoltageonthe Vppp suppy pins

VSC8117 Block Diagram
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Transmit Section

Byte-wide ddais presented to TXIN[7:0] ard is clocked into the pait onthe rising edge of TXL SCKOUT.
TXL SCKOUT dsolatches TXIN[7:0] into the part as shown in Figure 1. The datais thenseialized (MSB lead-
ing) ard preserad atthe TXDATAOUT+/- pins. The serihouput steam & synchrorized b the CMU generaed
clock which is a phase bckedandfrequency scakdversion o the inputreferenceclock. External control inputs
CMUFREQSEL and ST5-12 slect he multiply ratio of the QMU for either STS-3 (155MbS)or STS-12
(622Mb/s) transmssia (see Bble 10. A divide-by-8 version of the GMU clock (TXLSCKOUT) shoud be
usal to syrchronize he trarsmitinterface ofthe UNI device b the ransmi input registers onthe VSG117.

Figure 1: Data and Clock Transmit Block Diagram

VSC8117 I ' PM5355

TXDATAOUT+ ' TXIN[7:0 '
<o [eop<prm oo
TXDATAOUT- \ :

. TXLSCKIN

: B . TXLSCKOUT LN
REFCLK T CcMU Divide-by-8 . 0 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 seiial 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 he byte-serialRXOUT[7:0] data with the receie portion of the
UNI device. The an-chip CRU is by-passed ¥y seting the DBLCRU inpu high. In this modg, the seral input
dataand orresponthg clock are receied by the RXDATAIN and RXCLKIN inputs respedively. RXDATAIN
is clocked in onthe rising edgeof RXCLKIN+. See Figure 2

The reive section dso ircludes frame detedion and recovery circuitry which deteds theSONET/DH
frame, algns the recekid serial dat on lbyte bourmaries, andritiates a fame puse on FP caoicidentwith the
byte aligned dat. The frame receery isinitiated when OOF $ held high which mustoccur atleast 4 byte clock
cycles before th& 1A2 bowndary The OOF inpticontrol is a level-sensitve signal, andhe VSC811#will con-
tinualy perform frame dedionand recwery as bngas ths pin is held high evenif 1 or more frames hasglen
deteced. Frame dettion andrecovery occurswhen a sedsof three Al lytes followed by three A2 lytes has
been deéced Theparld ouputdat on RKOUT[7:0] will be tyte aligned sarting on te tird 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 VSC8L17 features Loss d Signal (LOS) detecton. Loss d Signal is dedaredif the incoming seral
data sreamhasno transtion continuouby for more than 128bits. During an LOS condtion, theVSC8117
forces the receve dat low which is an ndicaion for any dowvnstreamequipmentthat anopticd interface failure
has ocarrred. The receive secton coninuesto beclocked by the CRU as t is now lockedto the CRUREFCLK
unless DBLCRU is active or CRUREFSEL isinadive in which case it will be clocked by the OMU. This LOS
condiion will be emoved when the pat deeds more than 16transitonsin a 128 bit tme window. This LOS
detecton featire can be idabkd ty appling a hgh level to the LOSDETEN _ input The VSC8117 ako has a
PECL input LOSPECL to force the pat into a Lossof Signal stae. Most optics hae aPECL output usudly
cdled “D” or “FLAG” indicaing a lak of or presencef opticd power. Depending onthe optcs manuécurer
this signalis either acive high or adive low. The LOSFECL inputonthe VS@117 is acive low.

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 Facility Loopgbackmodeis adivated ard the high speedseral receve data (RXDATAIN) is presenid
to the hgh eedtramsmit output (TXDATAOUT). See Figure 3niFacility Loopbackmode he high speed
receve dat (RXDATAIN) is ako cowertedto padlel data and preserdd to the low speed recee dag oufput
pins (RXOUT(7:0]). Therecewe clock (RXCLKIN) or the reovered dock is also dvided down and presented
to the low speectlock output (RXL SCKOUT).
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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 ard presented to the low spead parallel outputs (RXOUT[7:0]). SeeFigure 4. The interndly
generaed 155/622MIHz clockis usedto generae the low spee receve clodk output (RXL SCKOUT). In Equip-
mert Loopbak mode tle transmi data (TXIN[7:0]) is seralizedby theon-chip CMU andpreseated at the high
speed ouput (TXDATAOUT).

CRU Equipment Loopback

Exactly thesame as egpmert looplack, he point where the ransmitdatiis loopedback is maed 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
recaved RXDATAIN) is muxd through b the high-speed saal output (TXDATAOUT). The low-speedrans-
mit byte wide bus(TXIN[7:0]) and (TXLSCKIN) ae mux'd into the low-speed byte wide receive output bus
(RXOUT[7:0]) and(RXLSCKOUT). See Fgure 5.

Figure 5: Split Loopback Datapath
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Loop Timing

LOOPTIMO modebypassestie MU when the LOOPTIMO inputis asseted high. In this mode the CMU
is bypassedy using the receve dock (RXCLKIN), ard the erire pat is syrchronausly clocked from a sngle
external source

Clock Synthesis

The VSC8117uses an integrated phasediocked 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 conblled osdiator (VCO) confgured in classic feed-
back sysem. The P compareslte seécied dvided down version d the 22MHz VCO pin CMUFREQSH.
sekct the dvideby ratios of8 or 32, see dble 10)and he reference cbck. The integratar provides a tanser
function betweeninput phaeermor and ouput voltagecontrol. The VCO partion of the PLL is a voltagecon-
trolled ring-oscill ator with a center frequenyg of 622MHz.

The eactive 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.

Page 6 0 VITESSE SEMICONDUCTOR CORPORATION G52221-0, Rev 4.1
741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896 1/8/00

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786517/VSC8117.html

T——— \/777E;E;£;£E’IIIIIIIIIII

SEMICONDUCTOR CORPORATION

Data Sheet ATM/SONET/SDH 622/155 Mb/s Transceiver Mux/Demux
VSC8117 with Integrated Clock Generation and Clock Recovery

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-
caedPLL power (VDDA) andground (VSSA) pins shoud have quiet suply planesto minimize jtter genera-
tion within the clock synthesis wit. This is acomplished by either using aferrite bead or a C-L-C choke (1t
filter) onthe (VDDA) power pins. N¢e: Vitesse recmimendsa (tfilter) C-L-C chole over wsing aferrite bead.
All groundplanes sbuld betiedtogether usng muliple vias.

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+" shauld be ted to ground.“REFCLKP+/-" are internally biasedwith on-chip resistors o 1.65(for
3.3V case) wvlts, sedigure B for sclemaitc of internal biasirg of differertial I/O’s.

The CRU has the gption of either using the CMU’s reference cbck orits ovn indegendert referenceclock
“CRUREFCLK?". This isaccom{lishedwith the corrol signal“CRUREFSEL". The “CRUREFCLK” shauld be
usd if the systemis bang gperatedin either a regeneration or looptiming mode. In either of these modesthe
quality of the “CRUREFCLK” is nat a cancern, hus t can bedriven ty a smple 77.68MHz crys#l, the key is
its' indeperdentof the CMU’s referenceclock.

Table 1: Recommended External Capacitor Values

Reference
Freguency Divide Ratio CP CN Type Size Tol.
[MHZ
19.44 32 0.1 0.1 X7R 06030805 +/-10%
77.76 8 0.1 0.1 X7R 06030805 +-10%
Figure 6: External Integrator Capacitor
CP=0.1pF
_________ cﬂﬂtka———————-
h\yi
I _”“_”“iE _E_ ________
CN=0.1pF
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Clock Recovery

The fully monolthic Clock Recorery Unit (CRU) conssts d a Phase Detcbor, a Freqency Detedor, a
Loop Hiter ard a \WbltageControlled Oscillator (VCO). The plase dedcta campaes thephase ifiormation of
the incomhg data with the recovered clock. The frequency deectorcompaesthe frequery componenbf the
data inputwith the recovered clock to provide the pul in enegy duing lock acqusition. The loop Fiter inte-
grakes he phase ifiormation from he phasend frequery deedors am provides the cotrol voltage D the
VCO.

Jitter Tolerance

Jitter Toleranceis the ablity of the Clodk Recovery Unit to tradk timing variation in thereceived data
stream. The BellcoreandITU spetifications dlow thereceived optical data to containjitter. The amount tha
mustbe blerated is afunction of the frequercy of the jitter. At high frequencies he spedicaions do notrequire
the CRU to tolerate large amourts, whereasatlow frequercties mary unt 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 VSC8.17 can maintain lock over 1@ hits of no
switching onthe dat stream.

Figure 7: Jitter Tolerance
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AC Timing Characteristics

Figure 8: Receive High Speed Data Input Timing Diagram

| TrxcLk |
RXCLKIN+ * *
RXCLKIN-
| Trxsu >f TrxH |
RXDATAIN+ l
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 400 - - ps
TRxH Serial daa hdd time with resped to RXCLKIN 100 - - 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

| TeLkout |

TXLSCKOUT \L \
TiNH
-

| Tinsu |

TXIN [7:0] * J(
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Table 4: Transmit Data Input Timing Table (STS-12 Operation)
Parameter Description Min Typ Max Units
TeLkouT Transmit daa output byte clock period - 12.86 - ns
TiNSU Transmit daa seup time with resped to TXLSCKOUT 1.0 - - ns
TiNH Transmit deta hdd time with resped to TXLSCKOUT 1.0 - - ns
Table 5: Transmit Data Input Timing Table (STS-3 Operation)
Parameter Description Min Typ Max Units
TeLkouT Transmit data output byte clock period - 51.44 - ns
TiNSU Transmit data setup time with respect to TXLSCKOUT 1.0 - - ns
TiNH Transmit data hdd time with respeet to TXLSCKOUT 1.0 - - ns
Note: Dutycycle for TKLSCKOUT is 5% +/- 10% worstcase
Figure 10: Receive Data Output Timing Diagram
TRXCLKIN
RXCLKIN+
eoxcusane- LU KA KL KRCACLKCRAAEE KA KCAAAEEKKCAALELLS
TrxLsck
RXLSCKOUT \ / \ \ / \
TrRxvALID —3»] -——
RXOUT [7:0] XXXX Al XXXX A2 XXXX A2 A2 A2 XXXX
—> —— TrxvaLID
FP //N \\\\
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 dda on 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 dat ouput byte clock peiod - 51.44 - ns

T Time dda on RXOUT [7:0] ard FP is valid before ard
RXVALID afterthe rising edge of RXLSCKOUT

Tew Puse width of frame deedion puse FP - 51.44 - ns

Data Latency

The VSC817 containseveral operating modas, each ofwhich exercisedifferert logic pathsghroughthe
pat. Table 10 bounds he dat latency througheachpah with an assaated clock sgnd.

Table 8: Data Latency

Circuit Mode Description Closx REmeEer Elees
Reference cycles
Receve MSB at RXDATAIN to data onRXOUT [7:0] RXCLKIN 2535
Fadiities MSB at RXDATAIN to MSB at TXDATAOUT RXCLKIN 24
Loopback
Clock Recovery Unit
Table 9: Reference Frequency for the CRU
CRUREFCLK Output
CRUREFSEL STS12 Frequency Frequency
[MHZ [MHZ
1 77.7 £ 5@ppm 622.08
0 77.% + 50ppm 155.52
UsesCMU'’s Referene Clak (SeeTable 10 below)

Clock Multiplier Unit

Table 10: Reference Frequency Selection and Output Frequency Control

Reference Output
STS12 CMUFREQSEL Frequency Frequency
[MHZ [MHZ
1 1 19.44 622.08
1 0 77.76 622.08
0 1 19.44 155.52
0 0 771.76 155.52
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Table 11: 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) @ 19.44MHz ref (D) 5 ps

RG Refereme clak frequercy tolerance @ -20 +20 pm

AC Characteristics
Table 12: PECL and TTL Outputs

Noate: Jitter spedfication is defined utilizing a 12KHz - 5MHz LP-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

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%
TF,PECL PECL Ouput Fal Time — 350 — ps 20-80%
DC Characteristics
Table 13: PECL and TTL Inputs and Outputs
Parameters Description Min Typ M ax Units Conditions
Outpu HIGH
Von voltage (PECL) - o Vopp — 09V Vol —
Outpu LOW
Vou voltage (PECL) 0.7 - - Vo=
O/P Common
Vocm Mode Range 1.1 — Vppp— 13V \Y —
(PEQL)
Differertial
AVOUT75 OUtpUt VOIta.ge 600 — 1300 mV 75Q to VDDP -2.0V
(PEQL)
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Table 13: PECL and TTL Inputs and Outputs
Parameters Description Min Typ M ax Units Conditions
Differertial
AVOUTSO OUtpUt VOItage 600 — 1300 mV 50Q to VDDP -2.0V
(PEQL)
Input HIGH .
A\ voltage (PECL) Vppp— 0.9 — Vppp — 03V \% For single ended
Input LOW .
Vi voltage (PECL) 0 — Vppp— 1.7%/ \Y For single ended
Differertial Input
AV|N Voltage PECL) 400 —_— 1600 mV —_—
I/P Comman
V|C|V| Mode Ranm 1.5 —AV|N/2 —_ VDDP_ 1.0 —AV|N/2 \Y —_
(PEQL)
Outpu HIGH —
Vo voltage (TTL) 24 o o Vo |lon=-10mA
Output LOW _
VOL Voltage (TTL) — — 0.5 \Y IOL =+10 mA
Input HIGH
Vi voltage (TTL) 20 — 35 A
Input LOW
Vi voltage (TTL) 0 o 08 Vol
Input HIGH . 2.0V<Vy <55V,
i curent (TTL) 50 500 HA Typicd@2.4V
Input LOW
|||_ curent (TTL) — — -500 HA -0.5v < VIN <0.8/
Power Dissipation
Table 14: Power Supply Currents
Parameter Description (Max) Units
oD Power sypply currert from Vpp 480 mA
Po Power dissigtion (worstcase) 1.6 W
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Absolute Maximum Ratings@
Power Supply Voltage(Vpp) Potential ©® GND ..........ooooiiiiiiiiiiieeiee e -0.5V to +4V
PECL 1/0 Sipply Voltage(Vppp) Potential t0 GND........ccooi oo e e e e -0.5V to +6V
DC InputVoltage(PECL INPUS)....ccceeiiieiiiiiccccieiteees s sttt eeee e s e e e e ae e e s emmmreem e e eeeeen e -0.5V to Vppp +0.5V
DC INpUtVOILAGE(TTL INPUS) ... ieiiiceeiiitiieeeeeeeeee e s s e ettt e eeeeeee s e s smnnsssmeeeeeeaeeaeeeeennnns .-0.5V to 5.5V
DC Output Mltage (TTL OULPULS)...ueeeeeieeeeeeeeeeiimmreee e e e e e s essssssseeneeeneeeesennnsmeeseeen s -05V toVpp + 0.5V
OUutpu CUIENT (TTL OULPULS) . coe e ettt eeem et st e e e ettt e e e e e e e e e s s e s st e e e e e e e e e e s e e e m e e e e s +/-50mA
Outpu Current (PECLOULPUS)......cceeeeeeieeiiis ittt mmmreeeeeeeeeeaeee s e e e e e e s s e s ssssmmmee e e e s snennnssmmssenem e S -DOMA
Case EMPEratUr@INOET BIBS..........ccvceeeueeeeeeeeeeeesmmmeeeeeeteeteeseeeteeteeeesseesssmnsseemsssensesessesnneeas -55° to +125°C
SHOTAgE TEMPEIALUIE.........eeveeeeeeeeeeeeeeeeeeeeteeeeeteeteemmssamesseesteeteesseseesssessensemnnssamereessmereneem e -65°C to +150°C
Maximum INputESD (HUManBody MOUED) ........eeeceiiiiiiieee e 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 devicereliahbility.

Recommended Operating Conditions

POWET SUDPIY VOILAGE(VDD) «+vtemeerrreetiaiaaaaiaaie et e et e ettt e et e et e e s eeeessb e et e eeaeaaaaaeesssesmnes +3.3V#5%
PECL 1/O SIPPIY VOIAGE(VDDE) -++ttemeeereeaaaaatutttimmreeem e eeeeeeaaaeaassieasissssssnanssamesssseneens +3.3V or +5.0/+5%
Commercal Operaing Temperatire RaN@......c....cocuvveieiiiiieieeeeeee e eeeeeeeen e e 0° ambient to 7¢°C case
Extendel Operating @mperature RaB............cccccvriiiiaiiieiee e (° ambient to 115°C case
Industrial Operating EMpPEraturdRanQge .........ccuuvvrmerrrieeeieeee e eeeeeee e -40° ambient to 85°C case
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Package Pin Descriptions
Table 15: Pin Identification
Signal Pin /O Level Pin Description

RESET 1 I TTL Resds frane detection, dividers, controls; active high

LOOPTIMO 2 | TTL Enable loop timing operation; active HIGH

CMUFREQSEL 3 | TTL Referere clak frequercy selet, refer totade 10

VDDP 4 +3.3/+5V | +3.3V or +5V Power Suppy for PECL 1/Os

TXDATAOUT+ 5 (0] PECL Trangmit output, high speed differential data +

TXDATAOUT- 6 (0] PECL Trangmit output, high speed differential data -

LOSDETEN_ 7 | TTL Enables internal LOS detection (active low).

RXCLKIN+ 8 | PECL Receve high speel differatial clockinpu+

RXCLKIN- 9 | PECL Receve high speel differential clockinpu-

VDDP 10 +3.3/+5V | +3.3V or +5V Power Suppy for PECL 1/Os

OOF 11 | TTL Out Of Frame; Frame detection initiated with high level

DSBLCRU 12 | TTL Disable on-chip clock recovery unit; active high

RXDATAIN+ 13 I PECL Receve high sped differetial datinpu+

RXDATAIN- 14 I PECL Receve high spee differatial daainpu-

VDD 15 +3.3V +3.3V Power Suppy

REFCLKP+ 16 I PECL PECL reference clock input+

REFCLKP- 17 I PECL PECL rdference clock input-

VDD 18 +3.3V +3.3V Power Suppy

RXOUTO 19 (0] TTL Receve ouput daa hit0

RXOUT1 20 (0] TTL Receve ouput data bit1

VSS 21 GND Ground

RXOUT2 22 (0] TTL Receve ouput daa hit2

RXOUT3 23 (0] TTL Receve ouput daa bit3

RXOUT4 24 (0] TTL Receve ouput daa hit4

RXOUT5 25 (0] TTL Receve ouput daa hits

RXOUT6 26 (0] TTL Receve ouput daa bité

RXOUT7 27 (0] TTL Receve ouput daa hit7

VSS 28 GND Ground

RXLSCKOUT 29 (0] TTL Receve byte clock output

FP 30 (0] TTL Frame detedion puse

VDD 31 +3.3V +3.3V Power Suppy

CRUREFCLK 32 | TTL Optional exterral CRU refererce clock @77.76MHz
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Table 15: Pin Identification
Signal Pin /O Level Pin Description
LOSPECL 33 I PECL Loss ofSignd Control- Single endedPECL inpu; acive low
VDD 34 +3.3V +3.3V Power Suppy
VSS 35 GND Ground
REFCLK 36 TTL Reference clock input, refer to teble 10
VSSA 37 GND Analog Ground (CMU)
VDDA 38 +3.3V Analog Power Supdy (CMU)
CP1 39 Analog CMU external capacitor (seeFigure 6,andTable 1)
CN1 40 Analog CMU external capacitor (seeFigure 6,andTable 1)
CN2 41 Analog CMU external capacitor (seeFigure 6,andTable 1)
CP2 42 Analog CMU external capactitor (seeFigure 6,andTable 1)
VDDA 43 +3.3V Analog Power Supdy (CRU)
VSSA 44 GND Anaog Ground (CRU)
VSS 45 GND Grownd
VSS 46 GND Ground
VDD 47 +3.3V +3.3V Power Suppy
VDD 48 +3.3V +3.3V Power Suppy
TXLSCKOUT 49 (0] TTL Trarsmit byte clock out
TXIN7 50 | TTL Transmit input data hit7
TXING 51 | TTL Transmit input data bité
VSS 52 GND Ground
TXINS 53 | TTL Transmit input data bit5
TXIN4 54 | TTL Transmit input data bit4
TXIN3 55 | TTL Transmit input data bit3
TXIN2 56 | TTL Transmit input data hit2
TXIN1 57 | TTL Transmit input data bitl
TXINO 58 | TTL Transmit input data bitO
STS12 59 I TTL 155Mb/s or622Mb/s male séect, refer to table 10
CRUREFSH 60 I TTL Selectsbetwasn CMU’s or CRU's REFCLK
VDD 61 +3.3V +3.3V Power Suppy
EQULOOP 62 | TTL Ec;ﬂtpg:gtt (I)oroe;;l;a\(/:(le(blagﬁst :;)Lv;/ speead byte wide transmit
FACLOOP 63 | TTL zlarcel(l;[tl))// lgczficnlztlzﬁ)sgigh speedreceive data ard clock
CRUEQLP 64 I TTL Loops TXDATAOUT to the CRJ replaéng RXDATAIN+/-
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Package Information

64 Pin PQFP Rckage Drawings

- D =
Item mm Tol.
-t D1 -
‘ A 2.45 MAX
A
oA A AR i w2 | 200 | wa0-08
as| 4 D | 13.20 +.25
1 o3 (¢] —IT
 ——
[——— == D1 10.00 +.10
e —— E | 1320 | +25
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| —— ——
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T I e 050 BASIC
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il alabblil I .
/
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17 32

gy R

\ STANDOFF
,

[0.25 MAX.
- ] bt
e N .
0.17 MAX. ‘-‘ }" COPLANARITY
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L
NOTES:

All drawings not to scale

All units in mm unless otherwise noted.
10 x 10 mm Package # 101-266-1

14 x 14 mm Package # 101-262-1
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Package Thermal Characteristics

The VSC8117 is packaged iota themmaly-enhanced plastiquad fatpack PQFP). This packageadhees
to the indwstry-standad EIAJ footprint for a10x10mm body but has been eman@d b improve themal dsspa-
tionwith theinclusion d anexposedCopperHeatSpreader The package onstuctonis as shavn in Figure 10.

Figure 11: Package Cross Section

Coppe Hed Spreade

Insuator Lead

T

Wire Band

Die Plasic Molding Compourd

The thermd resistancefor the VSC8117 packaye is improved through low themal resistancepaths from
the die 1o the exposedsurfaceof the heatspreaer ard from the die o the leadframe hrough the heatspreader
overlap of the lead frame.

Table 16: 64-Pin PQFP Thermal Resistance

Symbol Description Value Units
Bic Thermd regstance from junctionto cas 25 °C/w
Oca Thermal resistancefrom case to ambient in still air including conduction through 37 oc/W

the leads for anonthermally sdurated beerd.

Bca100 Thermal resistance from case to anbient in 100 LPRM air 31 °Cc/w

Bca200 Thermal resistance from case to ambient in 200 LPAM air 28 °CIW

Bca400 Thermal resistance from case to anbient in 400 LPRM air 24 °c/w

82600 Thermal resistance from case to ambient in 600 LPAM air 22 °CIW

The VSC8117QBl is desgned to opeate ata maximum casdemperature of up to 115°C. The user musguar-
arteethat the maxmum caselemperatue spedication is notviolated. Given the thermalresstanceof the pack-
ace in stll air, the wser canopeiate the VSC8117QBL in still air if theambent tempeature does nd exceal
55°C (55°C =115°C - 1.6W* 37°C/W). If operaton abase this ambent temperatre is required,then an apro-
priate heatsnk mustbe usd with the patt or adequat airflow mustbe govided
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Ordering Information
The ader numter for this produd are:

Part Number Device Type
VSC8117QP: 622Mb/s Mux/Dmux with CMU and CRU in 64 Pin PQRP
Commercal Temperatire, C ambent to 70°C case

VSC8117QP1 622Mb/s Mux/Dmux with CMU and CRU in 64 Pin PQRP
ExtendedTemperatre, ®C ambent to 115C case

VSC8117QP2 622Mb/s Mux/Dmux with CMU and CRU in 64 Pin PQRP
Industrial Temperatire, -H°C ambient to 85°C case

Notice

Vitese Semiconductor @pordion reseves he rightto makechanges n its products spediations or
otherinformation at aty time without prior notice. Therefore the eaderis cautoned to confm thatthis
datasteetis cumrent prior to placing orders. The compry assumes no esporsihbility for ary circuitry desciibed
other than crcuitry enirely embodedin a itesse poduct.

Warning

Vitesse Sentonducir Corporation’s product ae rot intended for use n life sugort applances, @vices or
sysems. Use ba Mtesse prodat in suchapplicaions withou the written cansentis prohbited.
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Application Notes

DC Coupling and Terminating High-speed PECL 1/Os

The high speedignak on he VSC8117 RXDATAIN, RXCLKIN, TXDATAOUT, REFCLKP, LOSPECL)
use3.35V programmale PECL 1/0s whth can k& direct coupledto either +3.3V PECL or +5V PECL signak
from the optics. These PECL levels areessentially ECL levels shfted positive by 33 volts or5 wlts. These
PECL 1/Os arereferercedto the Vppp suppy (VDDP) ard ae terminated to ground To programthese IOs for
either 33V or 5V interface,the Vppp pin (pins 4 aml 10 is required to conned to 3.3V a 5V suppies &cord-
ingly.

AC Coupling and Terminating High-speed PECL 1/Os

If the optics madules provide ECL level interface the high speed signals can be AC couped to the
VSC8l17aswell. ThePEQL recaver inputs oftheVSC8117are internally biased atvDD/2. Theefore, AC-
coupling to the VSC8117inputs is accomplshedby providing the pul-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@117 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. e VSC&17 ouputdrivers sould be eiher AC-coupled to he 5.0V PEL inputs of the optcs mod-
ule, ortranslated (DC level shift). Appropriate biasing techiques br setting the DC-level of these iputs should
beempbyed

The dc biagng and 50 ohntermination requiremens can easil beintegrated togelier using a thevenin
equivalent circuit as slown in Figure 12. 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
amd ako prwides herequired dcbiasirg for the re@ivers d the optics modue. Table 17 cantains recommened
values for eak of the mmporent.

TTL Input Structure

The TTL inputs ofthe VSC8117are 3.3V TTL which can acept5.0V TTL levels within a gven sé of tol-
erances ¢ee TBble 13) The inputstructure, shevn in Figure 13, ugs a curentlimiter to avoid overdriving the
inpu FETs.

Layout of the High Speed Signals

The routing ofthe High Seed sjnds shaild be dom ushg gad high speed degjn practices. This would
include wsing controlled impedane lines and keepng the dstarce beween canporents to an absolute mini-
mum. FECL signals reed 560hm traces, and'TL signak neel 75-ohm tracesln addiion, stibs shold be lept
ata mhimum as vell as al routing discontnuities. This will help minimize refecions and ringing a the high
speed lines and insure the maxmum eye opeing. In addtion the ouput pul down resisior shoud beplaced as
close to the VSC8117 pin as posdble while the AC-coupling cgpacitor and the biadng resistors should be
placel as abse as pssble tothe optcs input pin. The samds true onthe receve circuit side. Using small out-
line canponeris aaxd minimum padsizes abo hepsin reducing discontinuities.
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DRIVER

Ground Planes
The goundplane for the conponents usd in the Hgh Speed inerface should beonthuousandnot 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 gdanes the less
effedive they are in reducing grourd bource nose andhe more difficult to de@uple. Scioning of the postive
sumpliescan povide sane solation beneits.

(Optics Module)

PC BoardTrace

GND

Figure 12: AC Coupled High Speed I/O

VSC8117
== PECL I/O

PC Boardlrace C2

R2

GND

GND

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

Table 17: AC Coupling Component Values

+5.0V  RECEIVER
(Optics Module)

GND

Component Value Tolerance
R1 270 ohms 5%
R2 75 ohms 5%
R3 68 ohms 1%
R4 190 olms 1%
C1,C2,C3C4 .01u High Frequency
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Figure 13: Input Structures
Vpp +33V VooP +3.3/45V

+33V
INPUT []
INPUT [] Cﬁi'rﬁ??tﬂ
% R / f
INPUT [] All Resistors
R 3.
oND GND

REFCLK and TTL Inputs

High Speed Differential Input
(RXDATAIN+/RXDATAIN-)
(RXCLKIN+/RXCLKIN-)
(REFCLKP+/REFCLKP-)
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