B /| TESSE

SEMICONDUCTOR CORPORATION

Preliminary Datsheet 10 Gbits/sec 16-Bit Mux/Demux Chipset

VSC8071/\VSC8072 for STS-192 and STM-64 Applications

Features

* Performs 16:1, 1:16 Mux/Demux Between
10Gb/s High Speed Signal and 16 622Mb/s Low
Speed Signals.

» Industry Standard -2.0V and -5.2V Power Suppl ~ * VSC8071is a 16:1 10Gb/s Multiplexer with
an Integrated Phase-frequency Detector

Internal Input Terminations

» High Performance Module

» 50Q Output Drive Capability and Impedance
Matched Outputs

VSC8072 is a 1:16 10Gb/s Demultiplexer

Typical System Block Diagram
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General Description

The Vitesse 10Gb/s multiplexer/demultiplexer chipset isintended to perform serialization and de-seridiza-
tion between 622Mb/s and 10Gb/s rate bit streams. The devices are packaged in a custom multilayer connector-
ized module to provide an environment compatible with 10GHz clock rates. The VSC8071/72 are first
generation 10Gb/s devices. Please contact Vitesse regarding development plans for 10Gb/s products.

VSC8071 Functional Description

The VSC8071 10Gh/s multiplexer integrates a 16:1 multiplexer with synchronous timing control together
with a phase detector. The phase detector can be used with an external loop filter and VCO to generate the bit
rate clock.

The ECL compatible parallel datainputs (DO...D15) and parallel datarate clocks (CLK 161/CLK 16IN) are
provided with on chip 50 ohm terminations to V1. The bit rate clock (CLK 1) input isinternally terminated with
a 50 ohm termination to V. The serial data outputs (DO, DON) are back terminated with on-chip 100 ohm
resistors. ECL compatible divided clock (CLK 160/CLK 160N) is provided and should be externally termi-
nated with 50 ohm resistors to V-

VSC8072 Functional Description
The VSC8072 10Gh/s demultiplexer integrates a 1:16 demultiplexer with synchronous timing control.
Seria datainputs (DI/DIN) and bit rate clock input (CLK) areinternally terminated with 50 ohm termina-
tion to V. The deserialized data outputs (QO...Q15) and divided clock (CLK 160/CLK160N) are ECL com-
patible outputs and should be terminated in 50 ohmsto V1.
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Figure 1: VSC8071 Functional Block Diagram
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Figure 2: VSC8072 Functional Block Diagram
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VSC8071 AC Characteristics (Over recommended operating conditions)

Parameters Description Min Typ Max Units Conditions
tbor: tbor Serial datarise and fal time 50 pS Seefigure 7.
teLk1eR CLK 160 rise and fall times - 200 350 pS Seefigure 7.
tcLKa6F
s Data setup to CLK160 TBD pS —
ton Data hold from CLK160 TBD pS —
Single ended CLK16l,
tpe CLK16l to CLK160 delay 50 pS PU/PD = zero on-chip
phase error
teLk CLKI period 100 pS See figure 4.
toLk1el CLK16I period 16 nsS See figure 4.
Vim Threshold Margin 180 mv
tom Phase Margin 180 Deg.
Kep Phase Detector Gain 140 mv/rad | 1radian ~ 16 ps

Figure 3: VSC8071 AC Timing Waveforms
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Figure 4: VSC8071 Output Data Eye
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VSC8072 AC Characteristics (Over recommended operating conditions)
Parameters Description Min. | Typ. | Max. | Units Conditions
lCLK16R: | CLK 16 rise and fall times. 200 | 350 | pS | Seefigure?.
teLkaer
tor, tor ;’?:jlel data out rise and fall 300 0S Seefigure 7.
teom Phase Margin 90 | 180 deg | a (22-1) PRBS
Output data valid time before
tos CLK16. TBD pS | —
Output data valid time after
foH CLK16. TBD S | —
toLk CLK period. 100 pS | —
Vim Threshold Margin 80 180 mVv
Figure 5: VSC8072 AC Timing Waveforms
oI
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Figure 6: VSC8072 Input Data Eye
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Figure 7: Parametric Measurement Information
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DC Characteristics (over recommended operating conditions)
Table 1: ECL Inputs/Outputs.
Parameters Description Min Typ Max | Units Conditions
Vo Output HIGH voltage -1100 — -700 mV 5@ to V7 Load
Voo Output LOW voltage T — -1620 mV | 5® to Vit Load
\m Input HIGH voltage -1165 — -700 mV
VL Input LOW voltage M — -1475 mV
hH Input HIGH current — — 32 mA W =-700mV, {1+ =-2.1V
I Input LOW current 9 mA W =-1750mV, VIt =-2.1V
Table 2: High-Speed Outputs (VSC8071)
Parameters Description Min Typ Max | Units Conditions
Vou Output HIGH voltage -200 -100 0 mVv External®@ V¢
VoL Output LOW voltage -1100 -900 -750 mvV Externakb® V¢
loL Output Low Current 23 mA —
loH Output High Current 3 mA —
Note: 1) DC Characteristics of high speed outputs apply at effective output rates of 100 MHz or less.
Table 3: High-Speed Data Inputs (VSC8072)
Parameters Description Min Typ Max | Units Conditions
YVIN Amplitude 1.0 2.0 \Y
ViNn Input Voltage -2.0 -0.5 0.5 \Y
Rrerm Termination Resistor 40 50 60 Ohms
Table 4: High-Speed Clock Inputs
Parameters Description Min Typ Max | Units Conditions
AV N Input Swing - single ended 0.6 0.7 2.0 \Y —
V|NDC DC Value of CLKI -1.8 +1.8 v
Rrerm Termination Resistor 40 50 60 Ohms
Table 5: Power Dissipation
Parameters Description Min Typ Max | Units Conditions
lee Supply Current - VSC8071 — 850 MA| Ve = Ve min, apply only to
lee Supply Current - VSC8072 — 650 mA| |EE max
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Parameters Description Min Typ Max | Units Conditions
I Termination Current - VSC8071 — 570 mA V1t = Vo min, ECL Inputs
- Termination Current - VSC8072 — 50 mA| High apply only to ITT max
Pp Power Dissipation - VSC8071 — 5 W | g¢=Vgemin, Vq1 =Vt
o min, ECL Inputs High apply
Pp Power Dissipation - VSC8072 — 4 w only to PD max

Absolute Maximum Ratings @

ECL Power SUPPIY VOIBGE, (VEE) -+ eeerrerrereerirreererieestisseesie st esteseeesseseesesbesseseesessesessessenesseneas -70V to+0.7V
Vo - Termination Voltage (ECL INPULS) ...veveeeeiieiieeeeeee st see et seeneas -25V to+0.5V
Vor - Termination VOItage (CLKI) .ottt e s -25V to+05V
DC Input Voltage (LOW-SPEE INPULS) ......cvurvireeerierieisesiseie sttt sesse sttt ssssssenes Vir-25Vt0+0.5V
DC INPUL VOILBGE, (CLKI) oottt sttt ss st Ve-20Vtove+20V
(D TR T gl o1 Y (o] =T T= (I ) S -25V to+0.5V
Case TEMPErAUrE UNUET BiBS.........ceveveeeeeeeee e teseeseessesesassesassssesassesesssse s sssssssssesssnsesassnens -55° to +125 °C
SHOrAgE TEMPETAIUIE..........oeeieieiaeretetessiseseee sttt se e s s s s s s s ss e s st bbb es s s s s e e s e st esenas -65°C to +150 °C

Recommended Operating Conditions

POWEr SUPPIY VOITAGE, (VEE) «-erververerreeeertirieistesee sttt sb ettt st ebe st e b nne e -5.2V to-5.5Vv
Termination SUPPIY VOITBGE, (V1T) . eereereerererrrreresiesiesseeeesaeseessessessessessssseessensessessessessessesseessessessensens -2.0V £ 5%
Operating Temperature Range, B)..........ccocoievoieeeeeeeeeeeeeeceeeeeeeeeeeeeeeeeeeeneeeeneseneenenn. 0C. 10 + 70°C
Notes:

(1) CAUTION: Stresses listed under “Absolute Maximum Ratings” may be applied to devices one at a time without causjng
permanent damage. Functionality at or above the values listed is not implied. Exposure to these values for extended peri-
ods may affect device reliability.

(2) Lower limit is ambient temperature and upper limit is case temperature.

(3) CAUTION: Do not apply ¥4 prior to Vg
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Figure 8: 10 Structures
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Figure 9: IO Structures Cont.
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Package Pin Descriptions
Table 6: VSC8071 Pin Description

Name Description
INPUT -ECL

D00:15 Parallel data presented to this port is clocked into the device. The timing of this dataisrelative
to the CLK 160 outpui.

CLKI INPUT - HIGH SPEED CLOCK
Bit rate input clock. This clock is terminated in 50 Ohmsto V¢, and is AC coupled on-chip.
POWER SUPPLY

Ve

Common mode termination voltage for CLKI inputs. (Typically grounded)

CLK16l, CLK16IN

INPUT- DIFFERENTIAL ECL
Parallel datarate clock.

DO, DON,

OUTPUT - DIFFERENTIAL HIGH SPEED
Serial data output stream. DO and DON should be terminated with 50 Ohms to ground at the
load.

CLK160, CLK160N

OUTPUT - DIFFERENTIAL ECL
Thisisthe bit rate clock divided by 16.

OUTPUT - ANALOG

PU, PD Phase detector outputs.
Vee GROUND
Ve POWER SUPPLY (-5.2V NOM.)
v POWER _SU PPLY (-20V NQM )
T Termination supply for ECL inputs.
Vbb ECL Reference Voltage (typ. -1.32V)

Table 7: VSC8072 Pin Description

Name Description
INPUT - HIGH SPEED DIFFERENTIAL (HS)

DI, DIN Seria datainput stream. These inputs areinternally terminated. If asingle ended signal is used the
other input should be capacitively de-coupled to Vc.

CLKI INPUT - HIGH SPEED CLOCK (HS)
Bit rate clock input.

v POWER SUPPLY
c Common mode termination voltage for CLKI input. (Typically grounded)
Q00:15 OUTPUT - ECL

De-serialized data outputs. The outputs are updated at 1/16 of the bit rate.

CLK16, CLK16N

OUTPUT - DIFFERENTIAL ECL
Thisisthe bit rate clock divided by 16.

Vee GROUND

Ver POWER SUPPLY (-52 V NOM.)
POWER SUPPLY

Vp

Common mode termination voltage for DI,DIN inputs. (Typically grounded)
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Table 8: Package Pin Table
PIN # VSC8071 VSC8072 PIN# | VSC8071 | VSC8072 | PIN# VSC8071 | VSC8072

1 Gnd Gnd 17 D10 Q05 33 D00 Q15
2 Ve Ve 18 D09 Q06 34 Vee Vee
3 vd vd 19 D08 Qo7 35 Clk16i NC
4 Gnd Gnd 20 Gnd Gnd 36 Vit Vcca
5 Vbb NC 21 Vit Vcca 37 Clk16in NC
6 Clk160 Clk160n 22 Vee Vee 38 Pd Pd
7 Vit Vcea 23 Gnd Gnd 39 Pu Pu
8 Clk16on Clk16 24 D07 Q08 40 Vc01* Vc01*
9 Vee Vee 25 D06 Q09 11 Vc02* Vc02*
10 D15 Q00 26 D05 Q10 42 Gnd Gnd
11 D14 Q01 27 D04 Q11
12 D13 Q02 28 Gnd Gnd
13 D12 Q03 29 Vee Vee RF1 NC NC
14 Vee Vee 30 D03 Q12 RF2 CLKI CLKI
15 Gnd Gnd 31 D02 Q13 RF3 DO DIN
16 D11 Q04 32 Do1 Q14 RF4 DON DI

Notes:

(1) *Not Currently Implemented
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Package Information (BAL Lead Formed Version)
2.340£0010
1800
1573
PIN 42
r=—1—0.400 1000 \\0.400
O O ?
0.400 :_ 0330
D O -
— — 0380
1660 100D HEATSINK SIDE L 0380 1675 2130:0.020
- W e
e u 0380
O /D B
TAPPED 0-80 X 100 DEEP (4PLCS) __ RF4
1400 TAPPED 0-80 THROUGH (4 PLCS) ] 0330
9) - l
gy b
—] = 0100£0.010 —J—'
NOTE: RECOMMENDED PCB uﬂoﬂg \—PIN 1
016540010 LAND MOUNTING PATTERN o aeo
0.060£0.005 ~~ ‘
10.010
10 %
JT/—
7l
1550
0.014£0.010
Notes: 1) BA straight lead version has leads 0.015 in diameter 0.32 long with a center line 0.191 from
the heat sink side.
2) Dimensions are in inches.
Page 14 O VITESSE SEMICONDUCTOR CORPORATION G52147-0, Rev. 3.0

741 Calle Plano, Camarillo, CA 93012 » 805/388-3700 « FAX: 805/987-5896 3/23/98



Preliminary Datsheet

VSC8071/VSC8072

SEMICONDUCTOR CORPORATION

N V/TESSE s

10 Gbits/sec 16-Bit Mux/Demux Chipset
for STS-192 and STM-64 Applications

Pattern
Generator

DREF [ >

Figure 10: Setup #1 Typical Test Configuration

Setup #1
SYNTHESIZER
RF OUTPUT @
1 @ |
: _______________________________ : Error Detector
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INPUT CLOCK 1| _}—— ! e 16 DON[——
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T . T
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- ground environment.
VTT (-2V)
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DIRECT TRIGGER HIGH SPEED SCOPE
I L TIT
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TYPICAL TEST CONFIGURATION
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Ordering Information
The order number for this product is formed by a combination of the device number, and package type.

VSC80XX XX

Device Type
VSC8071 16:1 Mux
VSC8072 1:16 Demux

Package

BA straight leads
BAL lead formed leads

Notice

This document contains preliminary information about a new product in the preproduction phase of devel-
opment. The information in this document is based on initial product characterization. Vitesse reserves the right
to alter specifications, features, capabilities, functions, manufacturing release dates, and even general availabil-
ity of the product at any time. The reader is cautioned to confirm this datasheet is current prior to using it for

design.

Warning

Vitesse Semiconductor Corporation’s product are not intended for use in life support appliances, devi
systems. Use of a Vitesse product in such applications without the written consent is prohibited.

ces or
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