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FSUSB42 — Low-Power, Two-Port, Hi-Speed,

USB2.0 (480Mbps) Switch

Features

® Low On Capacitance: 3.7pF Typical
®  Low On Resistance: 3.9Q Typical
®  Low Power Consumption: 1yA Maximum
— 15uA Maximum Icct over an Expanded Voltage
Range (Vin=1.8V, Vcc=4.3V)
"  Wide -3db Bandwidth: > 720MHz
®  Packaged in:
— 10-Lead UMLP (1.4 x 1.8mm)
— 10-Lead MSOP
®  8kV ESD Rating, >16kV Power/GND ESD Rating

®  Qver-Voltage Tolerance (OVT) on all USB Ports
Up to 5.25V without External Components

Applications
®  Cell phone, PDA, Digital Camera, and Notebook
®  LCD Monitor, TV, and Set-Top Box

IMPORTANT NOTE:

For additional performance information, please contact
analogswitch@fairchildsemi.com.

Description

The FSUSB42 is a bi-directional, low-power, two-port,
Hi-Speed, USB2.0 switch. Configured as a double-pole,
double-throw switch (DPDT) switch, it is optimized for
switching between two Hi-Speed (480Mbps) sources or
a Hi-Speed and Full-Speed (12Mbps) source.

The FSUSB42 is compatible with the requirements of
USB2.0 and features an extremely low on capacitance
(Con) of 3.7pF. The wide bandwidth of this device
(720MHz) exceeds the bandwidth needed to pass the
third harmonic, resulting in signals with minimum edge
and phase distortion. Superior channel-to-channel
crosstalk also minimizes interference.

The FSUSB42 contains special circuitry on the switch
I/O pins for applications where the Vcc supply is
powered-off (Vcc=0), which allows the device to
withstand an over-voltage condition. This device is
designed to minimize current consumption even when
the control voltage applied to the SEL pin is lower than
the supply voltage (Vcc). This feature is especially
valuable to ultra-portable applications, such as cell
phones, allowing for direct interface with the general-
purpose 1/Os of the baseband processor. Other
applications include switching and connector sharing in
portable cell phones, PDAs, digital cameras, printers,
and notebook computers.

Ordering Information

Part Number Top Operating @Eco Package
Mark Temperature Range Status
o 10-Lead, Quad, Ultrathin Molded Leadless
FSUSB42UMX HE -40 to +85°C Green Package (UMLP), 1.4 x 1.8mm
o 10-Lead, Molded Small Outline Package
FSUSB42MUX | FSUSB42 -40 to +85°C Green (MSOP) JEDEC MO-187, 3.0mm Wide

@ For Fairchild’s definition of “green” Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.

MicroPak™ is a trademark of Fairchild Semiconductor Corporation.
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Figure 1. Analog Symbol

© 2007 Fairchild Semiconductor Corporation
FSUSB42 + Rev. 1.1.1

www.fairchildsemi.com

UouMs (sdaiNosy) 0'zdsNn ‘Paads-IH ‘10d-0M| ‘JI8mod-moT — ZydSNSH


http://www.fairchildsemi.com/ms/FS/FSUSB42SC.pdf
http://www.fairchildsemi.com/company/green/rohs_green.html

Pin Assignments

GND| 3] L2 U [10 | sel
HSD1-| 4] [9 | Ve
HsD1+| 5] [6] [ 8]/0E

Figure 2. Pin Assignment 10L UMLP
(Top Through View)

Pin Definitions

Vee —1 10 — /OE
Sel —{2 9 —HSD2+
D+—3 8 — HSD2-
D- —{4 7 — HSD1+

GND —{5 6 — HSD1-

Figure 3. Pin Assignment 10L MSOP
(Top Through View)
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UMLP Pin# MSOP Pin# Name Description
1 3 D+ USB Data Bus
2 4 D- USB Data Bus
3 5 GND Ground
4 6 HSD1- Multiplexed Source Inputs
5 7 HSD1+ Multiplexed Source Inputs
6 8 HSD2- Multiplexed Source Inputs
7 9 HSD2+ Multiplexed Source Inputs
8 10 /OE Switch Enable
9 1 Vee Supply Voltage
10 2 Sel Switch Select
Truth Table
Sel /OE Function
X HIGH Disconnect

LOW LOW D+, D-=HSD1+, HSD1-

HIGH LOW D+, D-=HSD2+, HSD2-
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.5 5.6 \%
Ventre | DC Input Voltage (S, /OE)™ 0.5 Vee \Y,
Vsw DC Switch I/0 Voltage' -0.50 5.25 Y,
lik DC Input Diode Current -50 mA
lout DC Output Current 100 mA
Tstc Storage Temperature -65 +150 °C
MSL Moisture Sensitivity Level (JEDEC J-STD-020A) 1 Level
All Pins 7
el Human Body Model, JEDEC: JESD22-A114 | I/O to GND 8 KV
Power to GND 16
Charged Device Model, JEDEC: JESD22-C101 2
Note:
1. Igseipvpelg.and output negative ratings may be exceeded if the input and output diode current ratings are
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Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage 3.0 4.3 \Y
Ventrl® Control Input Voltage (S, /OE) 0 Vee \%
Vsw Switch 1/0 Voltage -0.5 4.5 \Y
Ta Operating Temperature -40 85 °C
Note:

2. The control input must be held HIGH or LOW and it must not float.
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DC Electrical Characteristics

All typical value are at 25°C unless otherwise specified.

Ta=- 40°C to +85°C

Symbol Parameter Conditions Vee (V) : Units
Min. | Typ. | Max.

Vik Clamp Diode Voltage In=-18mA 3.0 -1.2 \%
30to36 | 1.3 \%

Vin Input Voltage High
4.3 1.7 \%
3.0t0 3.6 0.5 Y

Vi Input Voltage Low
4.3 0.7 \%
I Control Input Leakage Vsw=0 to Vcc 0to4.3 -1 1 MA
loz Off State Leakage 0<Dn, HSD1n, HSD2n 4.3 -2 2 A

<3.6V
Power-Off Leakage Current Vsw=0V to 4.3V, Vcc=0V
lore | (Al /O Ports) Figure 5 0 - 2 WA
. ; 3) Vsw=0.4V, lon=-8mA
Ron HS Switch On Resistance Figure 4, 3.0 3.9 6.5 Q
ARon | HS Delta Ron® Vsw=0.4V, lon=-8mA 3.0 0.65 Q
lcc Quiescent Supply Current Ventre=0 or Vee, lout=0 4.3 1.0 MA
Increase in Icc Current per Ventri=2.6V, Vec=4.3V 4.3 10.0 HA
leet | Gontrol Voltage and V

9 cc VCNTRL=1 .8V, Vcc=4.3V 4.3 15.0 lJA

Notes:

4. Guaranteed by characterization.

3. Measured by the voltage drop between HSDn and Dn pins at the indicated current through the switch.
On resistance is determined by the lower of the voltage on the two (HSDn or Dn ports).
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AC Electrical Characteristics

All typical value are for Vcc=3.3V at 25°C unless otherwise specified.

o Ta=- 40°C to +85°C _
Symbol Parameter Conditions Vee (V) : Units
Min. | Typ. | Max.
. R|_=5OQ, C|_=5pF
Turn-On Time ~
ton S, /OE to Output Vsw=0.8V_ 3.0t03.6 13 30 ns
Figure 6, Figure 7
. R.=50Q, C =5pF
Turn-Off Time _
torr S, /OE to Output V§W—0.8V . 3.0t0 3.6 12 25 ns
Figure 6, Figure 7
. (5) C|_=5 pF, RL=5OQ
trp Propagation Delay Figure 6, Figure 8 3.3 0.25 ns
R|_=5OQ, C|_=5pF
teeMm Break-Before-Make Vsw1=Vsw2=0.8V 3.0t0 3.6 20 6.5 ns
Figure 10
Ore | Off Isolation R.=50Q), f=240MHz 3.0t03.6 -30 4B
Figure 12
Non-Adjacent Channel R.=50Q, f=240MHz
Xtalk Crosstalk Figure 13 3.0t0 3.6 -45 dB
R.=500Q, C,=0pF 720 MHz
| Figure 11
BW -3db Bandwidth — - 3.0t0 3.6
R.=500Q, C,=5pF 550 MHz
Figure 11
Note:
5. Guaranteed by characterization.
USB Hi-Speed-Related AC Electrical Characteristics
o Ta=- 40°C to +85°C _
Symbol Parameter Conditions Vcee (V) : Units
Min. | Typ. | Max.
Skew of Opposite Transitions | C =5pF, R.=50Q
P | of the Same Output® Figure 9 301036 A ps
R.=50Q, C_=5pf,
e (6) tr=tr=500ps (10-90%) at
ty Total Jitter 480Mbps 3.0t0 3.6 200 ps
(PRBS=2"° - 1)
Note:
6. Guaranteed by characterization.
Capacitance
. Ta=- 40°C to +85°C .
Symbol Parameter Conditions : Units
Min. | Typ. | Max.
CiN Control Pin Input Capacitance | Vcc=0V 1.5
. Vcc=3.3V, /OE=0V, f=240MHz
Con D+/D- On Capacitance Figure 15 3.7 pF
. Vccand /OE=3.3V
Corr D1n, D2n Off Capacitance Figure 14 2.0
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Test Diagrams
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R, , Rg, and C, are functions of the application
environment (see AC Tables for specific values)
C, includes test fixture and stray capacitance.

Figure 6. AC Test Circuit Load
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Figure 5. Off Leakage
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Figure 7. Turn-On / Turn-Off Waveforms
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Figure 9. Intra-Pair Skew Test tskp)
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Test Diagrams (Continued)

trise= 2.5ns
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Vel R, , Rg, and C, are functions of the application
GND environment (see AC Tables for specific values)

C, includes test fixture and stray capacitance.
Figure 10. Break-Before-Make Interval Timing
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Rgand Ry are functions of the application
GND environment (see AC Tables for specific values).

Rgand R; are functions of the application
environment (see AC Tables for specific values).

Crosstalk = 20 Log (Vout/ ViN)
Figure 13. Non-Adjacent Channel-to-Channel Crosstalk

Off isolation = 20 Log (Vout/ Vin)

Figure 11. Bandwidth Figure 12. Channel Off Isolation
Network Analyzer
NC Rs
\%
it =T
J__Vse| GND
GND Ry
GND |
\
GND RT ouT
Rgand Ry are functions of the application environment
(see AC Tables for specific values). D)

HSD, Capacitance| HSD,
v, ]
_ .\ Meter S
Capacitance 4
Meter i VSe' =0or VCC
Al lHsp, HSD, |
Figure 14. Channel Off Capacitance Figure 15. Channel On Capacitance

Vse|= Oor Vcc
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Physical Dimensions
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NOTES:

A. DIMENSIONS ARE IN MILLIMETERS.

B. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994

C. DRAWING FILENAME: UMLP10Arev2

Figure 16. 10-Lead, Ultrathin Molded Leadless Package (UMLP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

http://www.fairchildsemi.com/packaging/.
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DETAIL A
PIN #1 TERMINAL
SCALE: 2X
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NOTES:
A. CONFORMS TO JEDEC REGISTRATION MO-187, VARIATION BA,
REF NOTE 6, DATE 11/00
B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
AND TIE BAR EXTRUSIONS.
D. DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 1994.
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Figure 17. 10-Lead, Molded Small Outline Package (MSOP)

specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/packaging/.
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Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
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]
SEMICONDUCTOR®

TRADEMARKS

The folowing indudes registered and unregistered tradermank s and service mark s, owned by Fairchild Semiconductor and/ar its global subsidiaries, and is nat

intended to be an exhaustve list of all such trademarks.

AccuPower™ FRSm™ PowerTrench® The Power Franchizse™
Autn-SPi™ F-PFS™ Power<5™ tha
Build it Mo FRFET® Programmahble Active Droop™ phnwgr
CorePLUS™ Glohal Power Resource™ GFET® TinyBoost™
CorePOyWERT™ Green FRS™ Q5™ TinyBu ckm
CROSSYOLT™ Green FPS™ e-Series™ Ciet Serigs™ TinyCalcm
CTL™ Griax™ RapidConfigure™ TiryLogic®
Current Transfer Logic™ GTCm™ “)a TINYOPTOm™
EcoSPARK® Intellibasxm ) . T -
Efficientiasx™ ISOPLAMART™ S_avmg aur wiorld, Ty &t & time™ !WF'UWBV
™ TiryPWhT™

EZSWITCH ™™ MegaBuckT"“ Slgﬂa|WISE !

e MICROCOUPLER™ el ey Timyhirer
MicroFET™ SMART START™ TriFault Detect™

& MicrBa Kk SPM® TRUECURRENT™

-F tillerDrive ™ SAMEALITR Ese Des™
Fairchild® Motionhlax™ SuperFET™
Fairchild Semiconductar®™ M otian-SPw T SupersOT™.3 liDes
FACT Quiet Series™ CPTOLOG|C® SupersSOT™ B UHC
FACT® OPTOPLANAR® Supers0OT™8 Ultra FRFET™
FAST® = SupreMos™ UniFET™
FastvCore™ SyncFET™ WK™
FETEench™ POP SPM™ a{ncsl\_rg'cr:m o Wisualhdaxm
Flastiriter™ PowerSPM™ GENERAL Xsm

* Trademarks of Systern General Corporation, used under license by Fairchild Semiconductor

DISCLAIMER

FAIRCHILD SEMICONCUCTCR RESERVES THE RIGHT TO MAKE CHANGES WWITHOUT FURTHER NOTCE TOANY PRCOUCTS HEREIN TO IMPRCWVE
REUABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING GUT OF THE APPLICATION OR USE OF ANY PRODOUCT OR
CIRCUIT CESCREBED HEREM; NEITHER DOES IT COWYEY ANY UCENSE UNDER T3 PATENT RIGHTS, MOR THE RIGHTS GF OTHERS. THESE
SPECIFICATIONS DO NGT EXPAND THE TERMS OF FAIRCHILD'SWORLDWIDE TERM S AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,

WWHICH COWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRIMCAL COMPONENTS IN LIFE SUPPCORT DEVICES OR SYSTEMS WITHOUT THE

EXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.

As used herein:

1. Life support devices or systerms are devices or systerns which, (a) are
intended far surgical implant inta the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be reasonahly

expected to result in a significant injury of the user

safety or effectiveness.

2. A rritical component in any component of a life support, device, or
system whoaose failure to perform can he reasaonably expected to
cause the failure of the life support device ar system, or to affect its

ANTI-COUNTERFEITING POLICY
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Fairchild Semiconductor Comoaration's Ant-Counterfeiing Palicy. Fairchild's Anti-Counterfeiing Policy is also stated on our external website, wisw fairchildsemi.com,
under Sales Support

Counterfeiting of semicondudtar partsis a growing problemin the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their parts
Customers who inadvertently purchase counterfeit parts experience mary problems such asloss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custorners from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either diretly from Fairchild or from A uthorzed Fairchild Digributors who are
listed by country on ourweh page cited abhove . Products customers buy either from Fairchild directty or from Authorized Fairchild Distributors are genuine parts, have
full traceahility, meet Fairchild's guality standards for handling and storage and pravide access ta Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all waranties andwill appropriately address any warranty issuesthat may arse. Fairchild will not provide
arty warranty coverage or otherassistance for parts hought from Unauthorized Sources. Fairchild is committed to combat this global problern and encourage our
customers to da their part in stopping this practice by buying direct or fram authaorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

Datasheet contains preliminary data; supplermentary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information anly

Advance Information Formative / In Design

Prelirminary First Production

Mo [dentification Needed | Full Production

Chsolete Mot In Production
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