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Features

» 2488Gbs 2:1 Mux with Clock Gererator 32TTL Pardlel Data Inputs with OddEven

Parity Check
* SONET STS-48/SDH STM-16

128 Hn, 14X20x2 mm EntancedPQFP
Single 3.3V Suppy
2.15W Max Power Disspation

* LVPECL Differental High Speed ®rial Data
and dock Oufputs

General Description

The VSC8131 multiplexes 32 TTL compatible 77.76Mb/s Parallel Data Inputs (D0-D31) into asingle
LVPEQL 2.488 Gb's seial output (DO+) for use in SONET STS-48/SDH STM-16 systens. An integrated
Clock Multiplier Unit (CMU) geneatesa LVPEQ. 2.488 (Hz clock dgnd (CO+) from an eternally suppled
LVPECL comgiart 77.76MHz refererce clock (REFCLK+) which is used to retime the transmitted seiali zed data.
A Divide-by-32 TTL clock ouput (CK780UT) is used as clock input (CK78IN) for timing of the paralél data
inputs. Rarity Checking (PARBIT) is performed on the incaning data with aselectake evenor odd TTL parity mode
input (FARMODE) ard aTTL Parity Error (PARERR) output. A TTL Loss Of Lock (LOL) output indicatoris usedto
report the lassof the REFCLK+ or for corditions resulting in the GMU losing lock to incoming clock.

VSC8131 Block Dlagram
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Functional Description

Low Speed Interface

The iming for he low speed pall el interface & based upa the GK780UT output sigral. The intent is
have the device upgreamfrom the VSC8131lusethe CK780UT clock signal & the timing source for its find
output stage latch. CK78l is to bedriven ky CK780UT, refer to Figue 1. This reducesthe setup tine of the
VSC8131. Themaximum popagation delay permitted from CK780UT to CK78IN is specfied by tckprop in
the AC Charateristics. The setyp andhold time of the datinpus arespecfied wih respetto the rising edg of
CK78IN. DO-D31,CK780UT, and &X78IN are TTL compaitble inputs.

Figure 1: Low Speed System Interface
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Parity

A paiity checkis pefformed ketweenthe paiity bit input (PARBIT) andthe 32 paallel data inpus (DO-
D31). Even \ersus ad paity checkingis selectedvith PARMODE. Set RRMODE low to test for odd perity.
SetPARMODE high to testfor even parity. The parity erra output (PARERR) is setto alogic highwhena par-
ity error has occurredThe FARERR signal can be chaged from an adte high to adive low signal by compk-
mentng the RRMODE input. ARERR is re-calcubted eachime nev paralkl data is clockd in. The naly
calculated PARERR result is clocked outon the lising edge ofCK78IN 2 gy/cles after the datis loaded PAR-
BIT, ARMODE, and RARERR conform to TTL oufput levels.
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High Speed Data Output

The high speed data will be multi plexed in the sequence DO, D1 up to D31 with DO being transmitted first.
The high speed datoutput driver consist of a diferential pair desgned b drive a 5@ transmsgsion Ine. The
transmissionihe should be teminated wih a 10M resisor atthe load betweerthe true ad compkement out-
puts, refer to Figure 2. No onnection to a temination wltageis required The ouputdriveris back erminated
to 50Q on-chip, providing snubbing d ary reflecions. f used sigle-ended, he high speed atput driver must
still be terminated diferentally at the load wth a100Q resistorbeween the ine and conplement output sig-
nds.

High Speed Clock Output

The high speed ¢tock output driver corsists of a differental par designedto drive a 3Q transmission line.
The transnisgon line shouldbe erminated with a 100Q regstor atthe load betveenthetrue andcomplement
output, refer to FHgure 2. No conrection to a termination voltageis required. The output driver is badk temi-
natedto 50Q on-chip, providing a snubbingof any refledions. If usedsingleended,the high speedoutpu
driver mustgtill be teminated diferentally atthe bad with a 10@ resktor betveen tle true and coplement
output signals.

Figure 2: Termination for High Speed Clock and Data Output Drivers
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Clock Generator

An on-chip Ptase Laked Loop PLL) geneates the 2.888 GHz tansmit clock from the externally provided
REFCLK input The onchip PLL uses a bw phase nase eatarnce basd Voltage Gntrolled Oscllator (VCO)
with an on-chip loop filter. The loop bandwidth of the FLL is within the SONET spedfied limit of 2MHz. The
REFCLK is 77.8MHz andshould be ofhigh quaity. Noise on he RB-FCLK bdow the loop bad width of the
PLL will passhrough tre PLL and apperas jtter on the output Precorditioning of the REFCLK signal with a
VCXO may be equired b avoid passirg REFCLK noise wih greaer than 43 RMS ofjitter to the autput Sich
a coritionwould creae an otput from the VSC8131 whth has he RB-CLK noise n addtion to the intrinsic
jitter from the VSC813l itself. REFCLK is a LVPECL level and is equired to beadifferenia signal in orderto
meetthe 4pS RMSijter spec. he true ad compementinputs of the differental PECL receiver are irterndly
biasal to VCC/2 sothat theREFQ.K signal can be AC coupledwithout usingexternal biasresistors, refer to
Figure 3. REECLK canbe DC copled by simply over-driving the internd biasvoltage.

Figure 3: REFCLK Internal Bias Configuration
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Loss of Lock

The Loss OfLock (LOL) output is usedto indicate if the CMU is locked. A loss d lock condtion is
reportedwhen the CMU doesnot lok to theREFCLK frequency or whenthe REFCLK input signdis not
present. LOL is high whenthe GMU islocked. LOL s low when he REFCLK inputsigral is notpreseit (input
floating due tocutline or input guck high or low). The LOL signal will appearas a pulsetrain of 1'sandQ’s
when the REFCLK is presert, but the CMU is nd locked to the REFCLK' s frequency. The frequency of the
LOL pulsetrain can bearywhere from 50Hz o 50MHz.
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Supplies

This device is spedfied as a MPECL device with a singe +3.3V supply. Normal opeation is to hae
Vc=+3.3V ard Vge=grourd. Shaild the user dese touse the device n anECL ervironmentwith a regative
3.3V suppy, then Vc will begroundand Vg will be -3.3V. If usedwith Vgg tiedto -3.3V, the TTL I/O sgnak
are still referenced to Vg

Decowling of he paver supplesis a criical eementin mantaining the prope operation of the part. Itis
recanmendedhatthe V- pover suppy be cecouped usnga 0.JuF and 0.01uF camcitor placed in pardél on
eachVc pover spply pin as ¢ose o the package a possble. If room permits, a 0.001uF cgpadtor shaild
also ke placed n parallel with the Q1uF and0.0uF capadiors menionedabore. Reconmendedcapadiors are
low inductance eramic SMT X7R devices.For the 0.1uF cgactor, a0603 packae shald be wsed. The
0.01uF ard 0.0M1uF caactors can e either 06 or 0403 @ackags.

Extra care needs to beaken when deoupling the analog paver supgy pins (abeled Vccana)- |0 order to
maintain the opimal jitter and loop bandwidth characerisics d the ALL contained in the VSC8131,the aralog
power suppy pins should befiltered from the man power supply with a 10uH C-L-C q filter. If preferred, a
ferrite beadnay be used tprovide the isolation. The 0.1uF ard 0.01uF decougding cgpadtors are still required
ard mustbeconneted to the suply pins tetween the device aml the GL-C pi filter (or ferrite bead)

For low frequenyg decouping, 47uF tantalum lonv inductnce SMT caps ae spinkled over the boards
main +3.3/ power sypply ard placedclose b the C-L-C pifilter.

If the device s being usel in an ECL ervironmen with a ngjaive 3.3V suply, then al references b decou-
pling Vcc mustbechangd to Vg, andall references b decouding +3.3V mustbe ctangel to -3.3V.
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AC Characteristics
Table 1: VSC8131 Multiplexer AC Characteristics (Over recommended operating conditions)

Parameter Description Min Typ Max | Units

tDRCLK REFCLK period 12.8 - ns

tpcLk32 | CK78IN period 12.8 - ns

tpc32 CK780UT (CLK/32) duty cycle 40 - 60 %

tbcLoL LOL Duty Cycle (When CMU is na locked) 40 - 60 %

tpsu D(0-31) ard PARBIT se-up time (wrtCK78IN rising edge) 1.0 - - ns

tbH D(0-31) ard PARBIT hadd time (wrt GK78IN rising ecge) 1.0 - - ns

tPEO Parity erra output timing; rising edye of CK78IN to PARERR 1.9 6.0 s

tckPrOp | Allowable piopagation dday for conneding CK780UT to CK78IN 0 3.0 s

- FRRTECR—T "

teMD :lgxr;%ezigﬁ;kmoé%nigco_) timing; falling edge of CO+to 100 270 ps

tp, tf REFCILK rise anl fall times (10%-90%) - - 15 s

tp, tf D(0.31) rise aml fall times (10%-90%) - - 2.0 s

ty, tf CK780UT, LOL and PARERRriseand fall times (1%-90%) - - 4.0 s

ty, DO+ riseand fall times @0%-80%) - 150 170 ps

tp b COtrise anl fall times @0%-80%) - 150 170 ps

Figure 4: VSC8131 Multiplexer Waveforms
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DC Characteristics
Table 2: VSC8131 Multiplexer DC Characteristics (Over recommended operating conditions)

Parameters Description Min Typ Max Units Conditions
50 Ohm Terminaton
VoHpo) Output HIGH voltage (DO) Vcc0.050 | — Vee \Y, 10 Vee
50 Ohm Terminaton
VoL(po) Output LOW voltage (DO) Vee1.20 — Vcc0.60 \Y 10 Vee
. . 100 Otm
Mooy (OD“(;F)’“ differential voltage 550 850 1200 mV | Termination beween
DO+ atLoad
100 Ohm
Vempo) Output commaon made \oltage 2.10 - 3.00 \ Termination beween
DO+ atLoad
50 Ohm Terminaton
VOH(CO) Output HIGH voltage (CO) VCCFOOSO — VCC \% to VCC
50 Ohm Termination
VOL(CO) Output LOW voltage (CO) VCC'120 — VCC-OGO \% to Ve
. . 100 Otm
AVop(co) E)Cu(t)p)ut differential voltage 500 850 1200 mvV Termination baween
CO+t atLoad
100 Otm
Vemco) Output common made \oltage 2.10 - 3.00 \Y, Termination baween
CO+t atLoad
Back Termination Impedance Guararteed, not
Ro (DO, CO) 40 60 Ohm | ested
Input HIGH voltage
V|H (LVPECL) 1.5 - Vcc—l.OV Vv
VL Input LOW voltage (LVPECL) 0 - - \%
Differential Input voltage
Input Comman Mode Range VCC-1.0-
Viem (LVPECL) L5ViNr2 AV N2 v
VoH Output HIGH voltage (TTL) 24 \Y loy=-4.0 mA
VoL Output LOW voltage (TTL) 0.5 \Y loL.=t4.0 mA
ViH Input HIGH voltage (TTL) 2.0 5.5 \
VL Input LOW voltage (TTL) 0.0 0.8 \%
L Input HIGH Current (TTL) 500 W | V=24V
I Input LOW Current (TTL) -500 uA Vn=0.5V
Vee Swply voltage 3.14 — 3.47 \% 3.3v+ 5%
L Outputs oen,
Po Power disspation — 1.7 2.15 w Vee=Vee ma
Outputs oen,
lce Swply Curent — 495 620 mA Vo= Ve ma
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Clock Multiplier Unit
Table 3: VSC8131 CMU Performance

Parameters Description Min Max Units Conditions
RMS, tesed toSONET
T; Output Clock and Daa Jtter — 4 ps. specificaion with 2ps RMS jitter
on REFAK
LBW PLL Loop Bardwidth 2.0 MHz | -3dB point of jitter tran$er cuve
Pealq Jitter Pealng 0.1 B REFCLK to DO
Tuning Rarge -100 +100 pm

Absolute Maximum Ratings @

Power SUPlY VOILAGE (V@) rurreririiiiii i -0.5V to +3.8V
DC InputVoltage(Differental iNputS)......c....ccociveimmeriicviiiieneie e semesseee e, 20.5V 10 Vo o 0.5V
DC INPUtVOILAGE(TTL INPUS) ... cieeeeeiiiiieeeeeeeee e e s ettt eaeeeeeeeeesesemmmssemeeneenaeeeeeeneesd -0.5V to +5.5V
DC Output Mltage (TTL OULPULS)...ceeeeeeiiieee it eeeeeeeeessaeesssennsnneeeseneenssnseeenenss -0.5V to Vo + 0.5V
L@ 1111018 QO [ =T ol A (I SO 111011 €= +/-50mA
Outpu Current (Diferential OULPUS)......uueeeeeeeereeeeomm e eeeeeeetiieeeeeeeeeereeeeeeesssmareeeeeeeeessasseanssnne s +/-50mA
Case EMPEratUr@INOET BIBS..........ccvcveiveireeeeeeeeetmmneeeeeeeeteeseeeteeteeeeesesssemesseimsssensenessseannsd -55° to +125°C

Recommended Operating Conditions

Power SUPPLY VOILAGE (V0 . -vurreriiiiiiii i e +3.3V+5%
Operating EmEratire RaNQE ........ccccvvvvvriiiiiiieeeeesveereieeereeeaeeeee 0°C Ambient to +85°C Case Emperatire
Notes:

(1) CAUTION: Stessslisted urde “Absolute Maximum Ratings” may be apgdied to devices ore at a time without causing per-
marent damage Functionality at or abovethevaueslistedis not implied. Exposure to these \alues for extended periods may
affect devicerdiability.

ESD Ratings

ProperESD procedues shoulde used when hanitig this prodwct. The VS@131 is atedto 1500V based on
the human ody model
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Figure 5: Parametric Measurement Information
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Package Pin Description
Table 4: Package Pin Identification
Signal Pin /0 Level Pin Description
NC 1 - - Leare Uncaneceed
TEST 2 | GND
TEST 3 I GND
VCC 4 PWR +3.3V
VEE 5 PWR GND
VEE 6 PWR GND
VEE 7 PWR GND
VCC 8 PWR +3.3V
CO+ 9 ] LVPECL 2.488GHz dock, rue
CO- 10 o LVPECL 2.488GHz dock, canpliment
VCC 11 PWR +3.3v
VCC 12 PWR +3.3V
NC 13 - - Leare Uncanecied
NC 14 - - Leare Uncanecied
VEE 15 PWR GND
VEE 16 PWR GND
VEE 17 PWR GND
VCC 18 PWR +3.3V
DO+ 19 0] LVPECL SerializedData true
DO- 20 (0] LVPECL Serialized Daa, compliment
VCC 21 PWR +3.3v
NC 22 - - Leare Uncanecied
VCC 23 PWR +3.3V
VCC 24 PWR +3.3V
VCC 25 PWR +3.3V
VEE 26 PWR GND
VEE 27 PWR GND
VEE 28 PWR GND
VEE 29 PWR GND
VEE 30 PWR GND
NC 31 - - Leare Uncanecied
NC 32 - - Leare Uncanecied
NC 33 - - Leare Uncanecied
NC 34 - - Leare Uncanecied
NC 35 - - Leare Uncanecied
NC 36 - - Leare Uncanecied
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Table 4: Package Pin Identification

Signal Pin /0 Level Pin Description
NC 37 - - Leare Uncanecied
NC 38 - - Leare Uncanecied
VCC 39 PWR +3.3V
VEE 40 PWR GND
NC 41 - - Leare Uncanecied
VEE 42 PWR GND
VCC 43 PWR +3.3V
NC 44 - - Leare Uncanecied
NC 45 - - Leare Uncanecied
NC 46 - - Leare Uncanecied
NC a7 - - Leare Uncanecied
NC 48 - - Leare Uncanecied
LOL 49 (@) TTL CMU loss d lock
VCC 50 PWR +3.3V
VEE 51 PWR GND
PARERR 52 @) TTL parity erra
CK780UT 53 ] TTL divide-by-32 clock out
VCC 54 PWR +3.3V
CK78IN 55 I TTL divide-by-32 clock in
NC 56 - - Leare Uncanecied
VEE 57 PWR GND
D31 58 | TTL pardlel data (LSB)
D30 59 | TTL pardlel data
VCC 60 PWR +3.3V
D29 61 | TTL pardlel data
D28 62 | TTL pardlel data
NC 63 - - Leare Uncanecied
VCC 64 PWR +3.3V
NC 65 - - Leare Uncanecied
VCC 66 PWR +3.3V
D27 67 | TTL pardlel data
D26 68 | TTL pardlel data
VEE 69 PWR GND
D25 70 | TTL pardlel data
D24 71 | TTL pardlel data
VCC 72 PWR +3.3V
D23 73 | TTL pardlel data
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Table 4: Package Pin Identification
Signal Pin /0 Level Pin Description
D22 74 | TTL pardlel data
VCC 75 PWR +3.3V
D21 76 I TTL pardlel data
D20 77 I TTL pardlel data
VEE 78 PWR GND
D19 79 I TTL pardlel data
D18 80 I TTL pardlel data
VCC 81 PWR +3.3V
D17 82 I TTL pardlel data
D16 83 | TTL pardlel data
VCC 84 PWR +3.3V
D15 85 I TTL pardlel data
D14 86 | TTL pardlel data
VEE 87 PWR GND
D13 88 I TTL pardlel data
D12 89 | TTL pardlel data
VCC 90 PWR +3.3V
D11 91 I TTL pardlel data
D10 92 | TTL pardlel data
VCC 93 PWR +3.3V
D9 94 I TTL paalel data
D8 95 | TTL padlel data
VEE 96 PWR GND
D7 97 I TTL paalel data
D6 98 | TTL padlel data
VCC 99 PWR +3.3V
D5 100 I TTL pardlel data
D4 101 | TTL pardlel data
VCC 102 PWR +3.3v
VCC 103 PWR +3.3V
NC 104 - - Leare Uncanecied
D3 105 | TTL pardlel data
D2 106 I TTL pardlel data
VCC 107 PWR +3.3V
D1 108 | TTL pardlel data
DO 109 I TTL pardlel data (MSB)
VEE 110 PWR GND
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Table 4: Package Pin Identification

Signal Pin /0 Level Pin Description
PARBIT 111 [ TTL parity bit
PARMODE 112 I TTL parity mode select (even vs. odd)
VCC 113 PWR +3.3V
TEST 114 | GND
NC 115 - - Leare Uncanecied
REFCLK+ 116 I LVPECL CMU refererce clak, true
REFCLK- 117 I LVPECL CMU refererte cbck, conpliment
VCC 118 PWR +3.3V
VEE 119 PWR GND
TEST 120 (@) - Leare Uncanecied
TEST 121 (@) - Leare Uncanecied
VEE_ANA 122 PWR GND Analog Power for CMU
VCC_ANA 123 PWR +3.3V Analog Power for CMU
NC 124 - - Leare Uncanecied
NC 125 - - Leare Uncanecied
VEE 126 PWR GND
VEE 127 PWR GND
VCC 128 PWR +3.3V

age  the device

NC= No Connedion. These pins must be l&ft floating - do na conred to a sypply patential. Conneding any of these pins toa
power sipply rail may cause improper operation a fail ure of the device or in extreme ases, maycause permanert dam-
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Package Information
Figure 6: 128 PQFP Package Drawing
PIN 128 ﬁ\ PIN 102
Pva~ AR A Key | mm | Tolerance
=[° ==
= RAD. 292]+ 50 O — A 2.35 MAX
= @ == Al 0.25 MAX
= N\ E
= —— A2 2.00 +.10
—] —— |
== + == £, E D 17.20 +.20
== == D1 14.00 +.10
B = E | 2320 +.20
EXPOSED % % . -
oI AR e = E1l 20.00 +.10
exvosen £ (O = L 88 +15/-10
HEATSINK —] —— | . . .
HHHHHHHHHHHHHHHH‘ v e 5 | BASC
b 22 +.05
PIN 38 \ PIN 64 —
———D ) ———» 8 0°-7
R 30 TYP
- D—————————p
TOPVIEW R1 .20 TYP
R1
f i
- .. STAI\X)OFF
A )
Notes: 1) Drawingisnot to scale — 4—\_ = +
2) All dimensionsin mm * fe e | *
¥ :ﬁk:sg:drgrt&:;n;fjls 0.17 [MAX b LiADCOPLANARITY
P count o does NOTES:
not reflect the 128 Package. — L —— Paclace # 101-3225
Issue#% 2 ’
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Package Thermal Considerations

This package &s beerenhaced wth a cper leatslug to provide a bw thermd resistance pth from the
die b the exposed suface of the heatspreade The thermal resistanceis stown in the followingtade

Table 5: Thermal Resistance

Symbol Description °CIW

Thermal resistace from
Bic o 2.2
J junction to @se

Thermal resistace from

o; junction to anbient with no
a airflow, including conduction

through the leads.

25.6

Thermal Resistance with Airflow

Shown in the table bebw isthe thermalresistance wih arflow. Thisthermalresistancevalue refleds al the
thermal pats including through he leals in an erironmentwhele theleads a& exposed.The temprature dif-
ferencebeween the ambent airflow tenperature and the cse tenperature shaild be he worst case power of
the device mutipliedby the thermalresisarce.

Table 6: Thermal Resistance with Airflow

Airflow B4 (°C/IW)
100 Ifpm 19.8
200 Ifpm 16.7
400 Ifpm 14.6
600 Ifpm 13.0

Maximum Ambient Temperature without Heatsink
The worst case mbient temperatire without use @ a heasink is given by the equaton:
Tamaxy = Temaxy) — P(MAX)GCA

where:
Ta(MAX) Ambiert Air temperatire
Tcmax) Case tempratue (85°C for VSC8131)

Pimax) Power (2.15W for VSC8131)
B Thetacase ® ambent a goproprate airflow

The reslts of his calkulation arelisted bebw:
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Table 7: Maximum Ambient Air Temperature without Heatsink

Airflow Max Ambient Temp °C
none 33.2

100 Ifpm 42.4

200 Ifpm 49.1

400 Ifpm 53.6

600 Ifpm 57.1

Note that ambent air temperature veries tiroughoutthe sysém baed on he positioning and magitude of
heatsources ad the drecion d air flow.

Notice

This documern cortains preiminary informaion abait a nev prodict in the preprodction phase bdevel-
opment The hformaion inthis document is based onitial productchaaderizaion. itess resewves tleright
to alter speciicaions, atres,capabiiti es, functions, marufacturing releasedates, and gen geneal availabil-
ity of the podud at ary time. The reader is cauioned toconfirm this dataheet is current prior to usng it for
design.

Warning

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