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Features
* 2.48Gbk 161 Multiplexer » On-Chip PLL-Based Qock Generator
. Targgtleor SONET OC-48/ SDH STM16 . 128Pin, 14x20mm PQFPPaclage
Applications
« Differential LVPECL Low-Speedinterface * Single +3.3V Suppy

General Description

The VSC8163 is a 16:1 muliplexer with integrated clock generator for usein SONETSDH systens oper
ating ata 2.48832Gl¥/ dat rate. The ntemal clock geneator uses a PhasleeckedLoop PLL) to multiply
eithera 77.76MHz o01155.52MHz eference cbck in oderto provide the 2.4832GHz clock for intemal logic
and output retiming. The 16-bit parallel interface incorporates an on-board FIFO, eliminating loop timing
designissues by mviding a flexible paral el timing architecture. The device opeates usirg a+3.3V powersup-
ply, andis packajedin a hermdly-entencedplasic padkage.The thermalpeaformanceof the 128RQFP dlows
the wse ofthe VSC8163 wihouta heatsink under mostthermal corditions.

VSC8163 Block Diagram
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L
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Functional Description

Low -Speed Interface

The Upstean Device shold use he OLK160 asthe iming soucefor its final ouput latch (see Fgure 1)
The Upsteam Dewvte shoudl then geneate a A_K161 phase agned wth the dat. The VSC8163 will latch
D[150]% onthe iising edge of CLK161+. The data must met setip and hdd times wih respectto CLK16I (see
Table 2) In addtion tothe QLK160 clock output, there also exgts autility REFCLKO ouput signal, which is a
clock with the same ate as hat preseited atthe REFCLK input

A FIFO exigs within the VSC8163to eliminae difficult systemloop timing issues Once the PLL has
locked b the reference cbck, RESET mustbe held low for aminimum offive CLK16 cycles (> 32ns)to ini-
tialize the FIFO, then RESET slould be sethigh and held corstant for cortinuous RFO operation. For the
transpaent mode & operaiton (noFIFO), simply hold RESET ata corstant low state (see Fure 2).

The use ofa FIFO pemits the sygeem designerto tolerate an arbitrary amountof delay beveen QK160
andCLK16l. Once RESET isas®rtedandthe FIFO initialized,the déay betweenCLK160andCLK 16l can
decrease pincrease p to one period of the low-speedclock (64ns). $ioud thisdelay drift exceedone period,
the write pointer ard the read pinter codd point to the same woréh the HFO, resulting in a loss of tarsmitted
data (aFIFO overflow). In the eventof a FIFO overfbw, an acive low FIFO_WARN signal is as®rted for a
minimum of5 CLK16I cycles) which canbe usd to initiate a resd signal froman exemal controller.

The CLK160t output driveris a LVPECL output driver designed to drive a 5@ transmissionline The
transmssion linecan beDC terminated with a spit-end ermination scheme (seei§ure 3), or DC érminated by
50Q to V-2V oneachline (seeFigure4). At ary time, the equivalent sgit-endtermination techniquecanbe
substtuted for the traditional 50Q to V-2V oneachline. AC-cowling can le acheved by a number of meit-
ods. Figure 5 illu straes an example AC-couping method for the occasion when the downstream device pro-
videsthe biaspoint for AC-coupling. If the davnsreamdevice were to have intenal temination, theline+o-
line 100Q resisbr maynotbenecessy.

Figure 1: Low-Speed Systems Interface

CLK16l PTTTTTTTTA i
1
' : 16 x 5 FIFO

x16 Vall :

\ ; '

\ : '

Upstream , :

Device LA\  [Read ] © yscaies
* CLK160 (AU U
REFCLK > > Divide by 16
2.488GHz
PLL

Page 2 © VITESSE SEMICONDUCTOR CORPORATION ¢ 741 Calle Plano ¢ Camarillo, CA 93012 G52216-0, Rev 3.3
Tel: (800) VITESSE « FAX: (805) 987-5896 + Email: prodinfo@vitesse.com 01/05/00

Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6122997/vsc8163.html

B \/ [ TESSE W

SEMICONDUCTOR CORPORATION

Preliminary Data Sheet 0C-48 161 SONET/SDH
VSC8163 MUX with Clock Generator

Figur e 2: Enabling FIFO Operation
PLL locked b reference cbck

ion]
Minimum 5 CLK® cycles (32rs) —1 FIFO ModeOpaation] >

| Trarsparert Mode Operation |

RESET

Holding RESET“low” for aminimum of five CLK16 cycles then settirg “high” enabled=IFO opeation.
Holding RESET castartly “low” bypasestheFIFO for trarsparent modeopeation.

Figur e 3: Split- End DC Termination of CLK1 60+/-, REFCLKO+/-
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Figur e 5: AC Termination of CLK1 60+/-, REFCLKO+/-

VSC8163 2, L00nE downstream
<) ) L ~— bias mwint
) & ) R | : e/ %Te?nﬁle)?
_______________ 50Q s0q 100nF
Vo2V

High-S peed Data and Clock Output

The high-sped datand clock ouput drivers consit of a diferenia pair desgned to dive a 5@ transmis-
sionline.The ransmssia line should be terminated with a100Q resisor atthe loadbetween tueandcompke-
mert outputs geeFigure 6). Connedion to a temination voltage isnot required. The outputdriver is back
terminated to 50Q on-chip, providing asnubbing of any eflecions. If used sigle-ended the high-speed ouput
driver must gill be terminated diff erentially at the load with a 100Q resisr betveen tue and compmert out-
puts. The high-speedclock ouput can be powed downfor additional powersavings. © power down the high-
speed clock, tiethe assocated pnsto V¢ (seeTable 3, Rackag Pn Desciptions, pns 5,6,7).

Figur e 6: High-S peed Output Termination
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Clock Generator

An onchip PLL generates the 2.48832GHztransmit clock from the externdly provided REFCLK input.
The onchip PLL uses a bw phasenoise reacincebased ‘dltageControlled Osdiator (VCO) with an a1-chip
loopfilter. The loop andwidth of the PLL is within the SONETspedfied limit of 2MHz.

The custoner can selet to provide eithera 77.76 MHz reference ¢ecommerded), or the 2x ofthat refer-
ernce, 15552MHz. REF_FREQSEL is used b select the desired reference frequency REF_FREQSEL =*“0”
designates REFCLK input as 77.8BMHz, RB-_FREQSH. ="1" desgnaes REFCLK inputas 55.22MHz.

The REFCLK shoud be d high quality since mise on he REFCLK below the loop band width of the PLL
will pas throughthe PLL and appearas jiter on the output. Pecondiioning ofthe REFCLK signal with a
VCXO may berequired to avoid passing REFCLK noisewith greaer than s of RMS jitter to the autput. The
VSC8163will output the REFCLK noise in addition to the intrinsic jitter from the VSC8163itsdf during sud

conditions.
Figur e 7: AC Termination of Low- Speed LVPECL REFCLK, D[15:0] Inputs
Split-end equivalent termination isZy to Vygry
Chp Bourdary R1=83Q R2=125Q, Z;=50Q, V1grm = Vcc-2V
: Vee =33V R1R2=2,
' VeeR2 + VgeR1
Vee : : — =Vgias
. . R1+R2
o cn [ |
SO S '
R2
VEE !

C|N typ =100nF
for AC opestion

Low-Speed Inputs

The incomng low-speed dad and reference cbck inputare receved by LVPECL inpus D[15:0] and REF-
CLK. Off-chip temination ofthese inpus is required. For AC-coupling, a biasvoltage suitable for AC-cou-
pling reeds o be provided &ee Fgure 7 for external biasing resisior scheme)

In most stuationsthese inputs vill have high transiion dengy andlittle DC offset. However, in cags
whetre this does na hold, drectDC comecion is possble. All sefal data inputs have the sameeircuit topdogy,
as showrnin Figure 7. f the inputsignal is driven diferertially and DG-coupled tothe pat, the midpaint of the
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input signal swing should be @ntered @ou this common-mode reference vdtage (V) and not exceed the
maxmum alowable ampitude. Forsingle-ended DC-coupling opestions, itis recommeneédthat the use pro-
vides an external reference vibage. The external reference shald have a ominal value equvalent to the com-
monmodeswitch pdnt of the DG-coupled sgnal, and @n beconrecied b either side d the differenial gae.

Power Supplies

This devieis specfied as & VPECL device wih a sngle pasitive 3.3V sipdy. Shoutl the usedesre to
usethe devicein an EQ environmen with anegatve 3.3V supply thenV ¢ will be gound andvgg will be
-3.3V. If usedwith Vg tiedto -3.3V, the TTL contol signak are sill referened b Vg

Decouwpling of the paver sumplies & a crtical elementin mantaining the proper operabn of the part. It is
recommended that the V ¢ power supplybe deoupled sing a0.1uF and 001uF capaitor placedin parllel
oneach \&¢ power suply pin as close o the packag as possie. If room permis, a 0001uF camcitor should
also ke placedin paralel with the 0.1uF and Q01uF capaciors menionedabowe. Recommedted @pactors are
low inductance ceamic SMT X7R devices.For te 0.1uF capaitor, a06 pakage shald be used The
0.01pF ard 0.M1pF cagactors can ke either 06 or 0402 mckags.

Extra cae neds b be tken when @couping the anabg powersupgy pins ¢/ ccana)- In order to maintain
the optimal jitter ard loop bandwidth charaderistics of the PLL containedin the VSC8163,the aralog power
swpply pinsshauld be fltered from the man power suppy with a 1QuH C-L-C pi filter. If preferred, aferrite
beadmay be usedto providetheisolation. The0.1uF ard 001uF decouping capaitors are still requiredand
mustbeconrecied b the sipply pinsbetveen the cevice am the C-L-C pifilter (or ferrie bead).

For low frequency decopling, 47uF tanalum low inducence SMTcapsare spinkled overthe board’s
main +3.3V power suply andplacedclose © the C-L-C pifilter.

If the devie is being ugd in an EC environment with a 3.3V suppy, thenall references to deoupling
Ve must ke changedto Vg, ard al references o decowling 3.3V must ke changedto -3.3V.

Figur e 8: PLL Power Supply Decoupling Sc heme

10pH
Vee © _L _L _L _L O VCC_ANA
10pF I 0.1pFI IO.luF I0.01uF
Vee VEE_ANA
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AC Characteristics

CLK16l+
Parallel Data Clock Input

DI[O...15]+
Parallel Data Inputs

CLK160+
Parallel Data Clock Output

CLKO+
Differential Clock Output

Figure 9: Parallel Input Da ta and Clock Timing W aveforms

Valid Data 1 ( Valid Data 2 X

S/

[] =don't care

Figur e 10: Serial Data and Clock Output Phase Timing Waveforms

CLKOpgr
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Differential Serial Data Output >< D15 < D14 < D13 >< >< b1 >< DO
)
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Time >
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NOTE: Bit 15 (MSB) is received first, Bit 0 (LSB) is received last.
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Table 1: AC Characteristics
Parameters Description Min Typ | Max | Units Conditions
Data seup time to therising
Tosy edgeof CLK16l+ 075 | — - ns
T Data hdd time after the 10 o o ns
DH rising edge of CLK16+ '
. . 20% to 80% into 1002 load
Toor TDOF DOz rise am fall time — — 120 93 See Figure 6
tcLkr TcLKF CLK160+ riseandfall times — — 250 03] SeeFigures 3and 4
CLK160p CLK160+ duty cycle 40 — 60 %
CLKIp CLK16l+ duty cyde 30 — 70 % Asauming 1®b digortion of CLKO
RCKp Refaence clock duty cycle 40 — 60 %
CLKOp CLKO duty cyde 40 — 60 %
. SONET based 77.6MHz or
CLKOpggr CLKO peiod — 401.9 — ps 155, 5MHz reference clock
. SONET based 77.6MHz or
CLK160pm CLK160 period — 6.4 — ns 155.5MHz reference clock
¢ DO seup time with resped L 9 . s Inverting CLKO will switch(approx)
SEr to rising CLKO edge P tsgr amd tyoL p values.
¢ DO hdd time with resped to . 310 - s Inverting CLKO will switch(approx)
HOLD rising CLKO edge P tser and tyo p Values.
Clock Multiplier Performance
rms, tested b SONET specfficaion
Tpy Output data jitter — — 4 ps (12kHz to 20MHz) with 2ps rirs jitter
on REFCLK.
rms, tested b SONET specfficaion
Tey Output clock jitter — — 4 ps (12kHz to 20MHz) with 2ps rirs jitter
on REFCLK.
Jitteryy Jitter tolerance — — — — Exceeds ®NET/SDH mask
Tuning Range -100 +100 ppn
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b — — _

Figur e 11: Diffe rential and Single -Ended Input/ Output Voltage Measurement

Single
Ended
a _Y_Swing

=a

b

M

Differential
Swing =

)

X

Table 2: DC Characteristics (Over recommended operating conditions)

* Differertial swing (o) isspecifiedas| b-a| (or|a- b |)as sthe shgle ended swing.
Differential swing is specified as equd in magnitude to sinde ended swing.

Parameters Description Min Typ Max Units Conditions
VOH(DO) Output HIGH vdtage (DO) Vee- 0.825 — Vee \% SeeFigure 12
VoL(po) Output LOW voltage (DO) Vee-1.30 — Vce-0.50 \Y SeeFigure 12
Data output differential voltage 100Q termination
AVop(po) (DO) 550 - 900 MV | heween DO atload
CLK output differential voltage 100Q termination
AVocik(eLko) | (cLko) 500 - 900 MV | beween DO atload
Vemo Output common-mode vdtage 2.10 — 3.00 \Y,
Rpo Back termination impedane@ 40 — 60 Q Guaranteed na tested
Output HIGH vdtage .
Von (CLK160, REFCLKO) Vee-1.0200 —  [Ve-0.700 V| SeeFigure 12
Output LOW voltage .
VoL (CLK160, REFCLKO) Vee 2.000 — Vee 1.620, \% SeeFigure 12
Viy Input HIGH votage (LVPECL) Vee-1.1000 —  |Vge-0.700[  V
Vi Input LOW voltage (LVPECL) Vee- 2.0 —  |Vge-15400 V
i1 Input HIGH current (LVPECL) — — 200 KA |V NV R(Mmax)
I Input LOW curert (LVPECL) -50 — — MA | V=V L (min)
R Input resistace (LVPECL) 10k — — Q
Input differential voltage
AV, (LVPECL) 200 — — 11\%
Input conmon-mode vdtage
Vewn (LVPECL) Vee- 15 — Vee- 05 Y
Vou Output HIGH vdtage (TTL) 2.4 — — V. |lgy =-10mA
VoL Output LOW voltage(TTL) — — 05 \Y loL = +10mA
Vig Input HIGH voltage (TTL) 2.0 — 5.5 \Y
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Parameters Description Min Typ Max Units Conditions
VL Input LOW voltage (TTL) 0.0 — 0.8 \%
M Input HIGH current (TTL) — — 500 A |V =24V
I Input LOW currert (TTL) — — -500 MA |V |y=04V
Vee Suppy voltage 3.14 — 3.47 \% 3.3v+ 5%
. Outputsopen,
Pp Power disspation — 1.2 17 W Ve = Voo Mmax
Outputsopen,
lcc Supply current — 350 490 mA Ve = Ve max

Figure 12: Parametric Measurement Infor mation

PECL Riseand Fall Time Parametric Test Load Circuit
Serial Output Load

O0—)

20%
Zo= 500

Vee-2V

Parametric Test Load Circuit
High-Speed Data Output

00—

Zo= 500
50Q
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Absolute Maximum Ratings @

Power SUPAY VOIAGE (W GE) -+ imrrrrrerrreeieiireiee st smer et m e -0.5V to +3.8/
DC InputVoltage(differental iNPULS)...........uuvuuiimiiimmeee e cersree e -0.5V to Vi +0.5v
DC INpUtVOItAGE(TTL INPULS) ..ottt s et e e e e e e e e e e e seerssmeeeaeeeaeaaeaaanne -0.5Vto +5.%
DC Output MItage (TTL OULPUS) ..evueeeieeiiiiittbimmr e e e e e e s e ssasssessbbbbeeessenenssmesseeem e eas -0.5V to Ve + 0.5V
(O 1111018 QO [ (=T o1 A (I S0 101 o 10 ) OO +/-50mA
Outpu Current (diferertial OUEPULS)..........coioiiieiiiimmeeeeee e e e e e e e es e e e s e s sssssimmme e e rraeeam s e e meeeeeas +/-50mA
Case EMPEratur@UNAEr BIBS...........couuiiieiuiiiuiessmmneeeeesteesteesteesteesteeste e inems s beesseesseesseen -55°C to +125°C

Recommended Operating Conditions

Power SUPAY VOIAGE, (VG- rmerrrrerrrrreeiirmiie it e smems e setee st se e emme e s n e nene e e e e s +3.3V+5%
Operating BMperatire RANGE ..........cccoveeveeueeeeeneesmmmeeeeeeeeeeseennns 0°C Ambient to +85°C Case Temperature

NOTE: (1) CAUTION: Stesss Isted urder “ Absolute MaximumRatings” maybe apgied to devicesore a a time withou caus-
ing permanent damage Functionality at or above the values listed is nat implied. Exposure to these values for extended
periods my affect devicereliahility.

ESD Ratings

Proper ESD proceduesshout be tsed whe hardling this product The VS(163 is rated to the following ESD
voltages basean the humanbody model
1. All pins aerated ator alove 5500V,
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Package Pin Descriptions
Figure 13: Pin Diagram—128-Pin PQFP
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+ +
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ne 1] 0O | 102 ] vce
Ne [ 2] | 101 ] D13+
Ne [ 3] [ 100 ] D13-
vee [ 4 99 ] vce
VEEP CLK [ 5 | 98 ] D12+
VEEP_CLK 6 VSC8163 97 D12—
VEEP_CLK 7 96 VEE
vec [_8] 95 ] D11+
CLKO+ 9 94 D11-
CLKO- 10 93 VCC
vee [ a1 92 ] pio+
VCC 12 91 D10-
Ne [ag] 90 ] vce
NC [ 14 89 ] Do+
VEE [_15] 88 ] Do-
VEE [ 16| | 87 1 veE
Vee [ 17| | 86 ] Ds+
VCC 18 85 D8-
po+ [ 19] 84 ] vce
po- [ 20| 83 | D7+
VCC 21 82 D7-
NC [ 22 81 ] vce
vee [ 23] [ 80| D6+
VCC 24 79 D6—
vee [ 25 | | 78] veE
VEE [ 26| [ 77 ] D5+
VEE [ 27 | 76 ] D5-
VEE [ 28] | 75 ] vce
VEE [ 29] [ 74 ] Da+
VEE [ 30] [ 73] Da-
NC [ 31 [ 72 ] vce
NC [32] [ 71 ] D3+
NC [ 33 [ 70 ] p3-
NC [ 34 [ 69 | VEE
NC [ 35 68 | D2+
NC [36 [ 67 | D2-
NC [ 37 [ 66 ] vce
REF_FREQSEL 38 65 NC
885‘#?é’#ﬁ’é%%’%%%%ﬁ%%B%%%Sﬂ%%
2 o g¥ 00
| [
8 O O
[T
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Package Pin Descriptions
Table 3: Package Pin Identification
Pin # Name /O Level Description
1 NC — — No comea, leawe urcomeced™®)
2 NC — — No comed, leawe urcomedced™®
3 NC — — No comed, leawe urcomeded®)
4 VCC — +3.3V typ. | Pasitive power suply
5 VEEP_CLK — GNDtyp. | High-speedclock Vgg power sipply (tie to Ve for power cown)
6 VEEP_CLK — GND typ. | High-speedclock Vg power sipply (tie to Ve for power cown)
7 VEEP_CLK — GND typ. | High-speedclock Vg power sipply (tie toV ¢ for power down)
8 VCC — +3.3V typ. | Pasitive power sumply
9 CLKO+ (0] HS High-speed clock ouput, true
10 CLKO- (0] HS High-sped clock output, complement
11 VCC — +3.3V typ. | Pasitive power sumply
12 VCC — +3.3V typ. | Pasitive power supply
13 NC — — No comea, leawe urcomedced™®
14 NC — — No comed, leawe urcomeced™®
15 VEE — GND typ. | Negativepower supply
16 VEE — GNDtyp. | Negativepower supply
17 VEE — GND typ. | Negativepower supply
18 VCC — +3.3V typ. | Pasitive power supply
19 DO+ (0] HS High-speeddata output, true
20 DO- (0] HS High-speed daa output, complement
21 VCC — +3.3V typ. | Pasitive power supply
22 NC — — No comed, leawe urcomedced™®
23 VCC — +3.3V typ. | Pasitive power sumply
24 VCC — +3.3V typ. | Pasitive power supply
25 VCC — +3.3V typ. | Pasitive power supply
26 VEE — GND typ. | Negativepower supply
27 VEE — GND typ. | Negativepower supply
28 VEE — GND typ. | Negativepower supply
29 VEE — GNDtyp. | Negativepower supply
30 VEE — GND typ. | Negativepower supply
31 NC — — No comea, leawe urcomedced™®
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Pin # Name /0 Level Description
32 NC — — No comed, leawe urcomeded®)
33 NC — — No comea, leawe urcomeced™®)
34 NC — — No comed, leawe urcomeded®)
35 NC — — No comed, leawe urcomeded®)
36 NC — — No comea, leawe urcomeced™®)
37 NC — — No comed, leawe urcomeded®)
38 REF_FREQSH. | TTL Reference clock input sdect
39 VCC — +3.3V typ. | Pasitive power sumply
40 VEE — GND typ. | Negativepower supply
41 FIFO_WARN (0] TTL FIFO overflow warning
42 VEE — GNDtyp. | Negativepower supply
43 VCC — +3.3V typ. | Pasitive power supply
44 RESET | TTL Reset to align FIFO Write and Read painters
45 NC — — No comed, leawe urcomedced™®)
46 NC — — No comed, leawe urcomeded®)
47 NC — — No comed, leawe urcomeded®)
48 NC — — No comed, leawe urcomeced™®
49 NC — — No comed, leawe urcomeded®)
50 VCC — +3.3V typ. | Pasitive power supply
51 VEE — GNDtyp. | Negativepower supply
52 CLK160+ o LVPECL Iézv;és;%ﬂglﬁ?uput true. A divide-by-16 version d the
53 CLK160- o LVPECL Iézlv;;gzﬂglﬁ.ouput complement. A divide-by-16 version of the
54 VCC — +3.3V typ. | Pasitive power supply
55 CLKI+ | LVPECL | Low-spedal clock inpu for latching low-speed data, true
56 CLKI- | LVPECL | Low-sped clock inpu for latching low-speed data, complemert
57 VEE — GND typ. | Negativepower supply
58 DO- | LVPECL | Low-spedl dfferential paralel daa (MSB)
59 DO+ | LVPECL | Low-sped dfferential paralel data (MSB)
60 VCC — +3.3V typ. | Pasitive power supply
61 D1- | LVPECL | Low-sped dfferential paralel daa
62 D1+ | LVPECL | Low-spedl dfferential paralel daa
63 NC — — No comed, leawe urcomeded®)
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Pin # Name /0 Level Description
64 VCC — +3.3V typ. | Pasitive power supply
65 NC — — No comea, leawe urcomeced™®
66 VCC — +3.3V typ. | Pasitive power supply
67 D2- | LVPECL | Low-sped dfferential paralel daa
68 D2+ | LVPECL | Low-spedl dfferential paralel daa
69 VEE — GND typ. | Negativepower supply
70 D3- | LVPECL | Low-sped dfferential paralel daa
71 D3+ | LVPECL | Low-sped dfferential paralel daa
72 VCC — +3.3V typ. | Pasitive power supply
73 D4- | LVPECL | Low-sped dfferential paralel daa
74 D4+ | LVPECL | Low-sped dfferential paralel daa
75 VCC — +3.3V typ. | Pasitive power supply
76 D5 | LVPECL | Low-sped dfferential paralel daa
77 D5+ | LVPECL | Low-spedl dfferential paralel daa
78 VEE — GND typ. | Negativepower supply
79 D6- | LVPECL | Low-sped dfferential paralel daa
80 D6+ | LVPECL | Low-sped dfferential paralel daa
81 VCC — +3.3V typ. | Pasitive power supply
82 D7- | LVPECL | Low-sped dfferential paralel daa
83 D7+ | LVPECL | Low-spedl dfferential paralel daa
84 VCC — +3.3V typ. | Pasitive power supply
85 D8- | LVPECL | Low-sped dfferential paralel daa
86 D8+ | LVPECL | Low-spedl dfferential paralel daa
87 VEE — GND typ. | Negativepower supply
88 D9- | LVPECL | Low-sped dfferential paralel daa
89 D9+ | LVPECL | Low-sped dfferential paralel daa
90 VCC — +3.3V typ. | Pasitive power sumply
91 D10 | LVPECL | Low-sped dfferential paralel daa
92 D10+ | LVPECL | Low-sped dfferential paralel daa
93 VCC — +3.3V typ. | Pasitive power supply
94 D11- | LVPECL | Low-sped dfferential paralel daa
95 D11+ | LVPECL | Low-sped dfferential paralel daa
96 VEE — GND typ. | Negativepower supply
97 D12- | LVPECL | Low-sped dfferential paralel daa
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Pin # Name /0 Level Description
98 D12+ | LVPECL | Low-sped dfferential paralel daa
99 VCC — +3.3V typ. | Pasitive power sumply
100 D13- | LVPECL | Low-sped differenia paalel data
101 D13+ | LVPECL | Low-sped differenia paalel data
102 VCC — +3.3V typ. | Pasitive power supply
103 VCC — +3.3V typ. | Pasitive power supply
104 NC — — No comed, leawe urcomeded®)
105 D14- | LVPECL | Low-sped differenia paadlel data
106 D14+ | LVPECL | Low-sped differenia paalel data
107 VCC — +3.3V typ. | Pasitive power supply
108 D15- | LVPECL | Low-sped differenia padlel data (LSB)
109 D15+ | LVPECL | Low-sped differenia paadlel data (LSB)
110 VEE — GNDtyp. | Negativepower supply
111 NC — — No comea, leawe urcomedced™®)
112 NC — — No comed, leawe urcomeded®)
113 NC — — No comed, leawe urcomeded®)
114 NC — — No comea, leawe urcomedced™®)
115 NC — — No comed, leawe urcomeded®)
116 REFCLK+ | LVPECL | Referenceclock inpu, true
117 REFCLK- | LVPECL | Referenceclock input, complement
118 VCC — +3.3V typ. | Pasitive power supply
119 VEE — GND typ. | Negativepower supply
120 REFCLKO+ (0] LVPECL | Reference clock output, true
121 REFCLKO- (0] LVPECL | Reference clock output, complemert
122 VEE_ANA — GND typ. | Negativepower suypply pinsfor analog pats of CMU
123 VCC_ANA — +3.3V typ. | Positive power suypply pins for analog parts of CMU
124 NC — — No comed, leawe urcomeded®)
125 NC — — No comed, leawe urcomeded®)
126 VEE — GNDtyp. | Negativepower supply
127 VEE — GND typ. | Negativepower supply
128 VCC — +3.3V typ. | Pasitive power supply
NOTE: (1) No conred (NC) pinsmustbe left unconnected, or floating. Conreding any of these pins to either the positive or negative power supdy
rails may cause improper operation or failure of the device or in exreme cases, cause permanert damage to the device.
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PIN 128

PIN 1
N

EXPOSED
INTRUSION
0.127 MAX.
EXPOSED
HEATSINK

PIN 38

Package Information

128-Pin PQFP Package Drawing

AR AR ARARARARAAAR

Notes: 1) Drawingisnot to scale
2) All dimensionsin mm
3) Packagerepresented is
also used for the 64,
80, & 100 PQFP packages.
Pin count drawn does
not reflect the 128 Package.

PIN 102
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Thermal Considerations
This pakagehas leen eharced wih acopper heatslug to provide alow thermalresistance péah from the
die b the expesed surfacef the hat spreaderThe thermalresstance $ shavn in the following table

Table 4: Thermal Resistance

Symbol Description °CIwW

0;c Thermal resistance from junction-to-case. 1.34

o Thermal resisncefrom caseto-amhkent with no 250
CA airflow, including conduction through the leads. '

Thermal Resistance with Airflow

Shown n the Table 5 is the thermalresstarce with airflow. This thermalresstance vale refleds all the
thermalpats including through the leads in an ewironmentwhere he leads are gosed The empeature dif-
ferene betweenthe ambent airflow temperature andthe casdemperaure shold be te worst-case powe of
the cevice mutiplied by the thermd resktance.

Table 5: Thermal Resistance with Airflow

Airflow Bc4 (°C/W)
100 Ifpm 21
200 I[fpm 18
400 Ifpm 16
600 Ifpm 145

Maximum Ambie nt Temperature with out He atsink
The worstcaseambenttemperatire wihout use & a hegsink is given bythe equation:

Tamax) = Tevax) ~Pmax)®ca

where:

Bca Theta case-t-ambent at appopriate airflow
Tamax) — AmbientAir temperatire

Tcax) Case emperatire (8%C for VSC8163)
Pvax) Power(1.7W for VSC8163)

Page 18 © VITESSE SEMICONDUCTOR CORPORATION « 741 Calle Plano « Camarillo, CA 93012 G52216-0, Rev 3.3
Tel: (800) VITESSE « FAX: (805) 987-5896 + Email: prodinfo@vitesse.com 01/05/00
Internet: www.vitesse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6122997/vsc8163.html

e \/ | TESSE

SEMICONDUCTOR CORPORATION

Preliminary Data Sheet 0C-48 161 SONET/SDH
VSC8163 MUX with Clock Generator

The resits of his cakulation arelisted n Table 6:

Table 6: Maximum Ambie nt Air Temperature without He atsink

Airflow Max Ambient Temp( °C)
None 43

100 Ifpm 49

200 lfpm 54

400 Ifpm 58

600 Ifpm 60

Note that ambent ar tempeiture varies throughout the sysém baed onthe pasitioning and magpitude of
heatsources ad the drecion d air flow.

Ordering Information
The ader numter for this produd is formedby acombnation ofthe device umber andpaclage ype

VSC8163 XX

Device Type
VSC8163: OC-48 16:1 SONET/SDH

MUX with Clock Generator
Package Style

QR: 128-pin PQFP

Notice

Vitese Smiconduwctor Corporation (“Vitessé) provides ths documert for informational purposes aily. This documert contains pre-production
information éout Vitesse produds in their concept, development ard/or testing phase All information in this document, including descriptions of
feaures functions, performance,technicd spedficaions and availability, is subjed to changewithout noticeat any time.Nothing catained in this
doaument shall be construed as extending any warrarnty or promise, expressor implied, that any Vitesseproduct will be available asdescribed or
will besuiable for or will acomplish ary particular task.

Vitesseproducts arenot intended for use in life suppat appliances,devices or sysens. Use of a Vitesseprodict in suc apdications without writ-
ten cansant is prohibited.
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