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Quad Port Bypass Circuit

FEATURES

e ANSI X3T11 Fibre Channel-compliant at
1.0625 Gbps

IEEE 802.3z GbE-compliant at 1.25 Gbps
Five-port bypass circuits (PBCs)

On-chip transmit termination

3.3V, 0.25 W typical power

0.35 micron CMOS, a velocity family member
44-Pin, 10 mm PQFP package

GENERAL DESCRIPTION

The VSC7124 contains five cascaded Port Bypass Circuits (PBCs) used to steer serial signals. This part is typically
used in distributing Fibre Channel signals to an array of disk drives in an FC-AL loop as illustrated in Figure 1. The
VSC7124 can be used with any of the Vitesse JBOD circuits to implement FC-AL JBODs of virtually any size. In
Figure 2, page 2, the first VSC7127 CRU is configured as a repeater to attenuate jitter. The VSC7124 does not
contain a CRU to reduce power and cost. The second VSC7127 CRU is configured as a retimer so that the output of
the device is a jitter compliance point.

Each PBC is a multiplexer that is controlled by the corresponding SELx line, which if high, selects the external input
or if low, selects the output of the previous PBC.

Figure 1. Block Diagram
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Application Example

A 12-port JBOD is shown in the following figure. This dual loop application uses one VSC7127R, one VSC7127T
and one VSC7124 on each loop in order to configure the FC-AL disk array. Functional drives are included in the

FC-AL loop while nonfunctional or missing drives (numbers 2, 7, 9) are excluded.

Figure 2. 12-Drive FC-AL JBOD Application
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Figure 3. Timing Waveforms
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ELECTRICAL SPECIFICATIONS

DC Characteristics

Figure 4.

Symbol Parameter Minimum | Typical Maximum Unit Condition

Vou Output high voltage (TTL) 24 \% Iog =-1.0mA

VoL Output low voltage (TTL) 0.5 v Ior, = 1.0mA

Via Input high voltage (TTL) 2.0 5.5 v

Vi Input low voltage (TTL) 0 0.8 v

Iig Input high current (TTL) 50 500 HA ViN =24V

I Input low current (TTL) -500 HA Vi =05V

AVourrs) 3§tzlgj;p:‘;$2ferentlal peak-to-peak |5 2200 | mVp-p | 75Qto Vpp — 2.0V

AVourse” 3§tz;;psu‘;$gferenual peak-to-peak |, 2200 | mVp-p | 50Qto Vpp —2.0V

AVIN(I) i;(z;ns/;rl ng,?:;li{n;l peak-to-peak 400 2600 mVp-p I\?;;I;a;ly biased to

Vpp Supply voltage 3.14 347 v 33V 5%
Outputs open,

Pp Power dissipation 250 555 mW Vpp = Vpp maximum
+2%

Ipp Power supply current 76 160 mA Outputs open, .
Vpp = Vpp maximum

1. For more information about differntial voltage measurement, see Application Note AN-37.

AC Characteristics

Table 1. AC Characteristics

Symbol Parameter Maximum Units Condition
T, Propagation Delay 7.0 ns Delay with all circuits bypassed.
Tr, T Serial Data Rise and Fall Time 300 ps At AV minimum levels
TieBC) Data Jitter Accummulation 120 ps Peak-to-peak on Ox+/Ox—
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Operating Conditions

The functional and parametric operations of the device are guaranteed under the recommended operating conditions
except where noted in “DC Characteristics,” page 4 and “AC Characteristics,” page 4.

Table 2. Recommended Operating Conditions

Symbol Parameter Minimum | Maximum Unit
Vbp Power supply voltage 3.14 3.47 \
T Operating temperature“) 0 95 °C

1. Lower limit of specification is ambient temperature, and upper limit is case temperature.

Maximum Ratings

Stresses listed under Absolute Maximum Ratings may be applied to devices one at a time without causing permanent
damage. Functionality at or above the values listed is not implied. Exposure to these values for extended periods may
affect device reliability.

Table 3. Absolute Maximum Ratings

Symbol Parameter Minimum | Maximum Unit
Vbp TTL power supply voltage 5 4 \%
VinP PECL DC input voltage -5 Vpp +5 \
VINT TTL DC input voltage -5 5.5 Vv
VIN TTL DC voltage applied to outputs for high -5 Vpp +5 \
output state
lout_TtTL | TTL output current (DC, output high) 50 mA
lout pecL | PECL output current (DC, output high) -50 mA
Ts Storage temperature —65 150 °C

ELECTROSTATIC DISCHARGE

This device can be damaged by ESD. Vitesse recommends that all integrated circuits
be handled with appropriate precautions. Failure to observe proper handling and
installation procedures may adversely affect reliability of the device.
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PACKAGE INFORMATION

The VSC7124 device is available in the following package types, including lead-free packages:

e VSC7124QM is a 44-pin, thermally enhanced, plastic quad flat package (QFP) with a 10 mm x 10 mm body size,
2 mm body thickness, and 0.8 mm pitch. VSC7124XQM is the lead-free package.

e VSC7124RY is a 44-pin, thermally enhanced, plastic thin quad flat package (TQFP) with an exposed pad,
10 mm x 10 mm body size, 1 mm body thickness, and 0.8 mm pitch. VSC7124XRY is the lead-free package.

Lead-free products from Vitesse comply with the temperatures and profiles defined in the joint IPC and JEDEC
standard IPC/JEDEC J-STD-020. For more information, see the IPC and JEDEC standard.

This section provides the thermal specifications and characteristics, moisture sensitivity rating, and package drawings
for the VSC7124 device.

Thermal Specifications

Thermal specifications for this device are based on the JEDEC standard EIA/JESD51-2 and are modeled using a
four-layer test board with two signal layers, a power plane, and a ground plane (2s2p PCB). For more information,
see the JEDEC standard.

Table 4. Thermal Resistances

0,4 (°C/W) vs. Airflow (ft/min)
Part Number 0,c 0 100 200
VSC7124RY 6.3 75 68 66
VSC7124XRY 6.3 75 68 66

To achieve results similar to the modeled thermal resistance measurements, the guidelines for board design described
in the JEDEC standard EIA/JESDS51 series must be applied. For information about specific applications, see the
following:

EIA/JESD51-5, Extension of Thermal Test Board Standards for Packages with Direct Thermal Attachment
Mechanisms

EIA/JESDS51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
EIA/JESDS51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements
EIA/JESD51-10, Test Boards for Through-Hole Perimeter Leaded Package Thermal Measurements
EIA/JESDS51-11, Test Boards for Through-Hole Area Array Leaded Package Thermal Measurements
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Package Thermal Characteristics

The VSC7124QM package construction is shown in the following illustration. For more information about the
thermal properties, see Table 4, page 6.

Figure 5. VSC7124QM Package Cross Section

Plastic Molding Compound

W
A

Lead Bond Wire Die

Moisture Sensitivity

This device is rated moisture sensitivity level 3 or better as specified in the joint IPC and JEDEC standard
IPC/JEDEC J-STD-020. For more information, see the IPC and JEDEC standard.

Package Drawings

The following illustrations show the package drawings for the VSC7124 device.
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Figure 6. Package Drawing for VSC7124QM and VSC7124XQM
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1. All dimensions in millimeters. A 2.45
2. Dimensions shown are nominal with tolerances indicated. Al 0.25 0.50
3. Foot length L is measured at gauge plane 0.25 mm above A2 1.95 2.00 2.10
seating plane. D 12.95 | 13.20 13.45
4. N is the total number of leads. D1 9.90 10.00 10.10
5. This outline conforms to JEDEC MS-022, variation BC-1. E 12.95 13.20 13.45
El 9.90 10.00 10.10
L 0.78 0.88 1.03
N 44
e 0.80
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Figure 7. Package Drawing for VSC7124RY and VSC7124XRY
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plastic body at datum plane H. Al 0.05 0.15 3
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12. Exposed die pad is coplanar with bottom of package within 0.05 minimum.
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PIN DESCRIPTIONS

Figure 8. Pin Diagram
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Table 5. Pin Identifications

vss C I 1%
N/c T
vDpp CIIT =
N/ I

Pin # Name Description
4,3,41, 40 M+, 11-, 12+, 12- INPUT - Differential, internally biased to Vpp/ 2.
35, 34, 28, 27 13+, 13-, 14+, 14- Ix+/1x— is the serial input to PBCx.
10,9 10+, 1 O-
15, 16, SEL1, SEL2 INPUT - TTL.
17,18 SEL3, SEL4 Port bypass mux select lines. High selects Ix. Low selects the output of
14 SELO the previous internal device.
7,6, 44,43 014, O1-, 02+, O2- OUTPUT - Differential.
38, 37, 31, 30 03+, 03-, 04+, O4- Ox+/Ox— is the serial output from PBCx.
24,25 00+, O0-
2,21, 32 VDD Digital logic power supply.
5 VDDPA1 Power supply (3.3 V) for O1+/O1—. If unused, connect to VSS.
42 VDDP2 Power supply (3.3 V) for O2+/0O2—. If unused, connect to VSS.
36 VDDP3 Power supply (3.3 V) for O3+/O3-. If unused, connect to VSS.
29 VDDP4 Power supply (3.3 V) for O4+/O4-. If unused, connect to VSS.
26 VDDPO Power supply (3.3 V) for O0+/O0-. If unused, connect to VSS.
12,13, 20, 22, 23 N/C Not connected.
1,8,11, 19,33, 39 VSS Ground.
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ORDERING INFORMATION

The VSC7124 device is available in the following package types, including lead-free packages:

e VSC7124QM is a 44-pin, thermally enhanced, plastic quad flat package (QFP) with a 10 mm x 10 mm body size,
2 mm body thickness, and 0.8 mm pitch. VSC7124XQM is the lead-free package.

e VSC7124RY is a 44-pin, thermally enhanced, plastic thin quad flat package (TQFP) with an exposed pad,
10 mm x 10 mm body size, 1 mm body thickness, and 0.8 mm pitch. VSC7124XRY is the lead-free package.

Lead-free products from Vitesse comply with the temperatures and profiles defined in the joint IPC and JEDEC
standard IPC/JEDEC J-STD-020. For more information, see the IPC and JEDEC standard.

The following table lists the ordering information for the VSC7124 device.

Table 6. Ordering Information

Part Order Number | Description

VSC7124QM 44-pin, thermally enhanced, plastic QFP with a 10 mm x 10 mm body size, 2 mm body thickness, and
0.8 mm pitch
VSC7124XQM Lead-free, 44-pin, thermally enhanced, plastic QFP with a 10 mm x 10 mm body size, 2 mm body

thickness, and 0.8 mm pitch

VSC7124RY 44-pin, thermally enhanced, plastic TQFP with an exposed pad, 10 mm x 10 mm body size, 1 mm body
thickness, and 0.8 mm pitch

VSC7124XRY Lead-free, 44-pin, thermally enhanced, plastic TQFP with an exposed pad, 10 mm x 10 mm body size,
1 mm body thickness, and 0.8 mm pitch
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CORPORATE HEADQUARTERS
Vitesse Semiconductor Corporation
741 Calle Plano
Camarillo, CA 93012
Tel: 1-800-VITESSE * FAX:1-(805) 987-5896

For application support, latest technical literature, and locations of sales offices,
please visit our web site at
www.vitesse.com

Copyright © 2001, 2005 by Vitesse Semiconductor Corporation
PRINTED IN THE U.S.A.

Vitesse Semiconductor Corporation (“Vitesse”) retains the right to make changes to its products or specifications to improve performance, reliability or manufactura-
bility. All information in this document, including descriptions of features, functions, performance, technical specifications and availability, is subject to change without
notice at any time. While the information furnished herein is held to be accurate and reliable, no responsibility will be assumed by Vitesse for its use. Furthermore,
the information contained herein does not convey to the purchaser of microelectronic devices any license under the patent right of any manufacturer.

Vitesse products are not intended for use in life support products where failure of a Vitesse product could reasonably be expected to result in death or personal
injury. Anyone using a Vitesse product in such an application without express written consent of an officer of Vitesse does so at their own risk, and agrees to fully
indemnify Vitesse for any damages that may result from such use or sale.

Vitesse Semiconductor Corporation is a registered trademark. All other products or service names used in this publication are for identification purposes only, and
may be trademarks or registered trademarks of their respective companies. All other trademarks or registered trademarks mentioned herein are the property of their
respective holders.
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