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SEMICONDUCTOR CORPORATION

reliminary Datasheet 2.488 Ghit/sec to 2.7Gbit/sec
SC8164 1:16 SONET/SDH Demux
Features
» 2.488Gbé 116 Demultiplexer « Differenta LVPECL Low Speel Interface
* Targetedfor SONET OC-48 /SDHSTM-16 . Single +3.3V Sipply
Applicaions

» Supmrts FEC rates upto 2.7Gb/s * 128 Pn 14x20mm PQFFPackage

General Description

TheVSC8164 s a 1:16demultiplexer for use in SONET/SDH sydems opesting at a stanagrd 2.4885b/s
daarate a forward eror correcion (FEC) data rate up to 2.7Gh/s. The device erates using asingle 3.3V
power suppl, and ispackaged in a tharally enhancegladic packageThe thermal peformane of the
128PQRP alows the useof the VS(B164 without a heasink under mostthermal condiions.

VSC8164 Block Dlagram
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Functional Description

Low Speed Interface

The demutiplexed seril steam § madeavailable by a 16 bit differental LVPECL interface D[15:0] with
acompalying differertial LVPEQL divide by 16 clodk CLK160+ and dvide ky 32 cbck Q_K320+. The low
speed LVPECL outputdrivers ae desgned b drive a Q transmgson line. The rarsmission line can be ©
terminated wih a spit endtermination scheme geeFigure 1), or DC terminated by 50Q to V-2V on ech Ine
(see Fgure 2) At ary time, the equivalent sdit-end temination tedinique can be subistted for the tradtional
50Q to V-2V on eahline. AC cauplingcan be ehieved ty a rumberof mehods. Fgure illustrates anAC
couping mehod for the occasin when he downstream deice povides tte biaspoint for AC couping. If the
downstream device were to have internal termination, the lineto line 100Q resisior maynot be recessar. The
divide by 32 autput canbe usd to provide a eference cbck for the clock muttiplicaion unit onthe VS@163

G52239-0, Rev. 3.3 O VITESSE SEMICONDUCTOR CORPORATION Page 1
5/17/00 741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6122994/vsc8164.html

B \/| TESSE s

SEMICONDUCTOR CORPORATION

2.488 Gbit/sec to 2.7Ghit/sec Pre“mmary Datasheet
1:16 SONET/SDH Demux VSC8164

Figure 1: Split-end DC Termination of Low Speed LVPECL CLK160, CLK320, D[15:0] Outputs
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Figure 2: Traditional DC Termination of Low Speed LVPECL CLK160, CLK320, D[15:0] Outputs
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Figure 3: AC Termination of Low Speed LVPECL CLK160, CLK320, D[15:0] Outputs
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High Speed Interface

The incoming 2.488GHh's dda (up to 2.7Gbk for FEC applicaions) and input clock are recaved by high
spedl inputs DI andHSCLKI. The dda andclockinputs are internally terminated by a center-tappedresistor
network. For differential input DC coupling, the network is terminated to theappropride termination voltage
Vierm (PINS HSDREF, HSCLKREF) providing a50Q to Vom temination for both trueandcomgement inpus.
For differential inpu AC couging, the ngwork is terminated to V., Via a thocking apactor.

In most situations these inputs will have high trransition dendty and little DC offset. However, in cases
wherethis does na hold, directDC connectonis possble. All saial data and ¢ock inpus have the samecircuit
topdogy, as shavn in Figure 4. Thereference \oltageis aeaed by a resistar divideras shan. If the inpu sig-
nal isdrivendifferentially andDC-coupledto thepatt, the mid-point of theinput ggnal swing should be cen-
tered abart this reference wltage and noexceed he maxmum alowable amgitude @AV cy;, AV wspeo)- For
singleendeal, DC-coupling operations, itis recommendel that he user provides an gtemal reference \oltage
which has better temperature and power suppy noise rejection than the onchip resistor divider. The extemal
reference slould have a rominal value equvalent to the common modswitch point of the DC coupkd sgnal
ard canbe cmnecedto either sde of the dfferertial gate.

Figure 4: High Speed Serial Clock and Data Inputs

Chip Boundary
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Supplies

This device s speciied as a YPECL device with a sngle posiive 3.3V suypply. Shoud the use desire to
usethe devicein a ECL ervironment with a n@ative 3.3V supply then VCC will be gromd and VEE will be-
3.3V.
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Decouling ofthe pawer suppiesis a citical eementin mantaining the piope operation ofthe pat. It is
recommended thathe V¢ power supply bedemupled usg a0.1uF and0.01uF capactor placed n parmall el
on eachV ¢ power suppy pin as cbse b thepackag aspossble. If room pemits, a0.001uF cgpacior stould
also ke placed n parallel with the Q1uF and0.0uF capadiors menionedabore. Reconmendedcapadiors are
low inductance eramic SMT X7R devices.For the 0.1uF cgpactor, a 0603 packae shaild be sed. The
0.01uF ard 0.0M1uF caactors can ke either 06 or 0402 @ckags.

For low frequency demupling, 47uF tantalum low inductance SMT caps should be sprinkled over the
board’'s mah +3.3V pawer suppy and paced cbseto the GL-C pi filter.

If thedeviceis being usel in an ECL environment with a -3.3V supgy, then al references to decouging
V¢ must ke changedto Vg, ard al references o decowling 3.3V must ke changedto -3.3V.

AC Characteristics
Figure 5: AC Timing Waveforms
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Figure 6: High Speed Input Timing
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Figure 7: Differential and Single Ended Input and Output Voltage Measurement
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* Differential swing(a) is specified & | b -a | (orja- b |), & isthe single end&swing.
Differential swing is spdfied a equal in magnitude torgyle ended swing.

Table 1: AC Characteristics

Parameters Description Min Max | Units Conditions
Data \dlid from falling
tpd edee of CLK160+ 0 | &0 | m
i CLK320 trarsition from 0 10 s
pd32 falingedge & CLK160+ ' '
N D[15:0]+/- rise ard fall . 400 20% to 80% into 50 Ohm Iaad.
DR 'DF times P | See Fgure7
i CLK160+/- rise ard fall . 250 20% to 80% into 50 Ohm Iaad.
CLKR: [CLKF | {imes P | see Fyure7
% of
CLK16G C.LK1§O+/' dity cycle 45 55 clock | Highspeed cbckinpu at2.488GHz
distortion
cycle
DI+ sety time withrespect
tasu to falling edge of 100 — ps
HSCLKI+
t DI+ hold time with respect
dh to falling ecge of 75 — ps
HSCLKI+
% of
HSCLKIp g'ig_t!f)l;/_ duty cycle 40 60 clock
: ! cycle
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Table 2: DC Characteristics (Over recommended operating conditions).
Parameters Description Min Typ Max Units Conditions
PECL output high 50Q Termination to V¢ -
Von voltage Vecl02 VecO.70 1 V15 0v, Se Figure 7
Vv PECL ouput low Veo — lveuie2| v 50Q Termination to V¢ -
oL voltage 2.00 cc 2.0V, See Figure 7
Low speedoutput
AVoypea. | Voltage diferertial peak- 400 — 1300 mV | AC Couded
to-peakswing.
AV Serial irput dfferertial 200 i . "y AC Couged, intemally
IHSAC | voltage AC coupled biad to(VectVep)/2
Serial irput dfferertial
AVIHSDC VOItage oC Couﬂed 200 — — mV DC deed
Seial input common
AVewn mode \oltage Veel5 V0.5 \Y
Vee Supply voltage 3.14 — 3.47 \Y, 3.3V 5%
o Outputs open,
Po Pawer disdpation .75 11 w Vee=3.45/
Outputs open,
Iop Supply Current 220 320 mA Ve = 3.45V
Figure 8: Parametric Measurement Information
PECL Rise and Fall Time Parametric Test Load Circuit
\ / % PECL Output Load
20% O0—)
F Zy=50Q
Tr Tf
V2.0V
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Absolute Maximum Ratings (1)

POWer SUPPIY VOITAGE (V G0) - wrrmrrrreerrmrrrrieeeiiieii s ettt e e st e s eenre e e ene e e e e -0.5V to +3.8V
DC InputVoltage(Differental iNPUB).......coooiiiiiiiicr e eaeees -0.5Vto V0.5V
Output Current (Diferential OULPUS).......ivveiiiie i meetee e e ettt e e e e et e eeeeeee s esnrreeae e e s sanbeem e eans +/-50mA
Case EMPEratur@UNAEr BiBS..........c.ciuuiiieiuiiiuieissmmmneeeeesteesteesteesteesseeste e snsms s seesseenseesrean -55° to +125°C
S (0l 'o (= 12101 0 =) 2= (04 =S -65°C to +150°C
Maximum INputESD (HUManBody MOEN ........c.oeiiiiieiiiiiiie it eesi e 1500V

Recommended Operating Conditions

Power SUPLY VOILAGE (V 0 vurrrrriiiiiiiiiii i smrm s s e +3.3V+5%
Operating EMperatre RANGE .........ccccovvveveeveeeveeommremveeereesseen) 0°C Ambient to+85°C Case &mperatue
Notes:

(1) CAUTION: Stessslisted urder “Absolute Maximum Ratings” may be apgied to devices ore at a time without causing per-
manent damage. Functionality at or abovethe values listed is nat implied. Exposure to these values for exended periods
may affect devicereliahility.

ESD Ratings

Proper ESD proceduses slould beused wien hadling this product. The VSG164is rated to the following ESD
voltagesbased a the human ody malel:
1. All pins aerated ator alove 15@V.
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Package Pin Descriptions

Table 3: Pin Identification

Pin Name /0 Level Description
1 NC - - No comed, leave unconnecied
2 NC - - No comed, leave unconnecied
3 NC - - No comeda, leare unconnected
4 NC - - No comed, leave unconnecied
5 NC - - No comed, leave unconnecied
6 NC - - No comed, leave unconnecied
7 NC - - No comed, leave unconnecied
8 NC - - No comed, leave unconnecied
9 NC - - No comea, leare unconnecied
10 HSDREF voltage High sped daa input termination vdtage reference
11 NC - - No comed, leave unconnecied
12 VEE - GND typ Negative power spply pins
13 D+ | HS Highjspeed daainpu, true
14 D- I HS High sped data input, complement
15 VCC - +3.3Vtyp Postive powver supgy pins
16 VEE - GND typ Negative power sipply pins

17 VEE - GND typ Negative power swply pins
18 VCC - +3.3Vtyp Postive pover supdy pins
19 HSCLK- | HS High speedclock input, conplement
20 HSCLK+ | HS High sped clock input, true
21 VCC - +3.3V typ Postive pover supgy pins
22 HSCLKREF | voltage High spee clodk input termination vdtage reference
23 NC - - No comea, leare unconnecied
24 NC - - No comed, leave unconnecied
25 NC - - No comea, leave unconnecied
26 NC - - No comed, leave unconnecied
27 NC - - No comea, leare unconnecied
28 NC - - No comed, leave unconnecied
29 NC - - No comea, leare unconnecied
30 NC - - No comed, leave unconnecied
31 NC - - No comea, leare unconnecied
32 NC - - No comed, leave unconnecied
33 NC - - No comed, leare unconnecied
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Pin Name /0 Level Description
34 NC - - No comed, leave unconnecied

35 NC - - No comea, leare unconnected

36 NC - - No comed, leare unconnecied

37 NC - - No comea, leare unconnected

38 NC - - No comed, leare unconnecied

39 NC - - No comea, leare unconnected

40 NC - - No comed, leave unconnecied

41 NC - - No comea, leare unconnected

42 NC - - No comed, leave unconnecied

43 NC - - No comea, leare unconnected

44 NC - - No comed, leave unconnecied

45 NC - - No comea, leare unconnecied

46 NC - - No comed, leave unconnecied

47 NC - - No comea, leare unconnected

48 NC - - No comed, leave unconnecied

49 NC - - No comea, leare unconnecied

50 NC - - No comed, leare unconnecied

51 NC - - No comed, leave unconnecied

52 NC - - No comea, leare unconnecied

53 NC - - No comed, leave unconnecied

54 VCC - +3.3Vtyp Postive powver supgy pins

55 NC - - No comed, leave unconnecied

56 NC - - No comed, leare unconnecied

57 VEE - GND typ Negative power spply pins

58 D15+ (0] LVPECL Low speel differential parllel daa
59 D15 (0] LVPECL Low spedl dfferential parallel data
60 VCC - +3.3Vtyp Postive pover supgy pins

61 D14+ (0] LVPECL L ow speel differential paillel daa
62 D14 (0] LVPECL Low spedl dfferential paralel data
63 NC - - No comed, leave unconnecied

64 VCC - +3.3Vtyp Postive pover supgy pins

65 NC - - No comed, leave unconnecied

66 VCC - +3.3Vtyp Postive pover supgy pins

67 D13+ (0] LVPECL L ow speel differential paillel daa
68 D13 (0] LVPECL Low spedal dfferential paralel data
69 VEE - GND typ Negative power spply pins
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Pin Name /0 Level Description
70 D12+ (0] LVPECL Low speel differential paillel daa
71 D12- (0] LVPECL Low sped dfferential paralel data
72 VCC - +3.3Vtyp Postive pover supdy pins
73 D11+ (0] LVPECL Low speel differential parllel daa
74 D11- (0] LVPECL Low spedl dfferential paralel data
75 VCC - +3.3Vtyp Postive powver supgy pins
76 D10+ (0] LVPECL Low speel differential paillel daa
77 D10 (0] LVPECL Low sped dfferential paralel data
78 VEE - GND typ Negative power sipply pins
79 D9+ (0] LVPECL Low sped dfferential paralel data
80 D9- ¢} LVPECL Low speel dfferential parallel data
81 VCC - +3.3Vtyp Postive powver supgy pins
82 D8+ ¢} LVPECL Low speeal dfferential paralel data
83 D8- (0] LVPECL Low sped dfferential paralel data
84 VCC - +3.3Vtyp Postive pover supdy pins
85 D7+ (0] LVPECL Low sped dfferential paralel data
86 D7- (0] LVPECL Low spedl dfferential paralel data
87 VEE - GND typ Negative power spply pins
88 D6+ (0] LVPECL Low spedl dfferential parallel data
89 D6- (0] LVPECL Low spedl dfferential paralel data
90 VCC - +3.3Vtyp Postive pover supgy pins
91 D5+ (0] LVPECL Low sped dfferential paralel data
92 D5- (0] LVPECL Low spedl dfferential paralel data
93 VCC - +3.3Vtyp Postive pover supdy pins
94 D4+ (0] LVPECL Low spedl dfferential parallel data
95 D4- (0] LVPECL Low sped dfferential paralel data
96 VEE - GND typ Negative power swply pins
97 D3+ (0] LVPECL Low sped dfferential parallel data
98 D3- (0] LVPECL Low spedl dfferential paralel data
99 VCC - +3.3Vtyp Postive pover supdy pins
100 D2+ (0] LVPECL Low spedl dfferential parallel data
101 D2- (0] LVPECL Low sped dfferential paralel data
102 VCC - +3.3Vtyp Postive pover supgy pins
103 VCC - +3.3V typ Postive pover supgy pins
104 NC - - No comea, leave unconnecied
105 D1+ (0] LVPECL Low spedl dfferential paralel data
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Pin Name /0 Level Description
106 D1- (¢} LVPECL Low speel dfferential parallel data
107 VCC - +3.3Vtyp Postive pover supgy pins
108 DO+ o] LVPECL Low speal dfferential paralel data
109 DO- (0] LVPECL Low speel dfferential paralel data
110 VEE - GND typ Negative power sipply pins
111 CLK160- (0] LVPECL Pasrllel clock output, conplement
112 CLK160+ (0] LVPECL Pasll e clock output, true
113 VCC - +3.3Vtyp Postive pover supgy pins
114 CLK320- (0] LVPECL Dividedpallel clock output, complement
115 CLK320+ (0] LVPECL Dividedpall el clock output, true
116 NC - - No comed, leave unconnecied
117 NC - - No comeda, leare unconnected
118 NC - - No comed, leave unconnecied
119 NC - - No comeda, leare unconnected
120 NC - - No comed, leave unconnecied
121 NC - - No comea, leare unconnected
122 NC - - No comeda, leare unconnected
123 NC - - No comed, leave unconnecied
124 NC - - No comea, leare unconnected
125 NC - - No comed, leave unconnecied
126 NC - - No comea, leare unconnected
127 NC - - No comed, leave unconnecied
128 NC - - No comea, leare unconnected
Note: No conrea (NC) pins must ke left unconreaed, a floating. Cormeding ary of these pins b ether the pasitive or nggar
tive power supply rails may cause improper operation or failure of the device or in extreme cases, cause permarent
damage b the device
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Package Information
128 PQFP Package Drawings
PIN 128 ﬁ\ PIN 102
PIN 1 I\
~_ Hﬂﬂﬂﬂﬂﬂmf P el I s
—_  ——|
== RAD. 292+ 50 O = A 2.35 MAX
== % l = Al 0.25 MAX
| m—— — — |
= == A2 2.00 +.10
| m—— —— |
== + El E D 17.20 +.20
| m—— —— |
= == D1 14.00 +.10
—_ —— |
EXPOSED = — E 23.20 +.20
INTRUSION ]
0127 MAX. 254: 50 |23 E1 20.00 +.10
| m—— —— |
==l = e [ e
HHHHHHHHHHHHHHHH‘ \ e 50 | BASC
PIN 38 \ PIN 64 b .22 +.05
~——D——» e | oo
- D—— R 30 TYP
TOPVIEW R1 .20 TYP
Notes: 1) Dravyingis_notFoscale
3 iy -t
also used for the 64, 0.17 wax LEAD COPLANARITY
P ot dhown o NOTES:
:ot refle(; the 128 Package. — L —— :Daclege;: 101-3225
SSe #
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Package Thermal Considerations

This package &s beerenhaced wih a cper leatslug to provide a bw thermd resstance pth from the
die o the exposed suface of the heatspreade The thermal resstanceis shown in the foll owing table

Table 4: Thermal Resistance

Symbol Description °CIW
Thermal resistace from
Oic junction to @se 1.34

Thermal resistanefrom case b
9 ambiernt with noairfl ow,

ca including conduction through
the leads.

25.0

Thermal Resistance with Airflow

Shown in the table bebw isthe thermalresistance wih airfl ow. Thisthermalresistancevalue refleds all the
themmal pats including through he lealsin an erironmentwhele theleads a& exposed.The temprature dif-
ferencebeween the ambent airflow temperature and he case emperature shaild be he worst case power of
the device mutiplied by the thermalresstarce.

Table 5: Thermal Resistance with Airflow

Airflow B4 (°CIW)
100 Ifpm 21
200 I[fpm 18
400 Ifpm 16
600 Ifpm 145

Maximum Ambient Temperature without Heatsink
The worst case mbient temperatire wihou use ¢ a heasink is given by the equaton:

Tamax)y = TC(MAX)_P(MAX)GCA

where:

B¢ Thetacase ® ambert a gpproprate airflow
Ta(max) Ambiert Air temperatire

Tc(vax) Case temperature (85°C for VSC8164)
Pivax) Pover (1.1 Wfor VSC8164
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The reslts of his calkulation arelisted bebw:

Table 6: Maximum Ambient Air Temperature without Heatsink

Airflow Max Ambient Temp °C
none 58

100 Ifpm 62

200 Ifpm 65

400 Ifpm 67

600 Ifpm 69

Note that ambintair temperature varies troughoutthe sysem baed on te positioning and magitude of
heatsources ad the drecion d air flow.
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Ordering Information
The ader numter for this produd is formedby a combnation of the device numler, and packagetype.

VSC8ied QR

Device Type
VSC8164:
2.48Gh's b 27Gh's

1:16 SONET/SDH Demux Package
QR: 128PQFP 14X20mmBody

Notice

This docunert contansinformation about a ng productin the peproduction phase of development The
informafon corained in this documentis based on hitial prodict characerization. Vitesse resems e right to
alter specfications, feaures capaditi es, functons manufaatring releasedatkes, and @en generabvailability
of the poductat ary time. The eaderis cautoned to corifm that this datsheet is curert prior to usig it for

design.

Warning
VitesseSemiconductor Corporation’s product are rot intended for use h life sugoont applances, @vices or
sysems. Use ba Mtesse prodat in suchappicaions withou written corsentis prohibited.
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