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Features

®  Space Saving MicroPak™ (1.6 x 2.1mm)
®  USB 1.1 Signal Switching Compliant
®  3db Bandwidth: >350MHz

" Maximum 1.15Q Ron at 4.5V Ve and 4Q for
2.7V Supply

" 0.3Q Maximum Ron Flatness for +5V Supply
" Broad Vcc Operating Range: 1.65V to 5.5V
®  Fast Turn-On and Turn-Off Time

" Break-Before-Make Enable Circuitry

" Over-Voltage Tolerant, TTL-Compatible
Control Input

Applications

®  Cell Phones, PDAs, Digital Cameras, Notebook
Computers

November 2009

FSUSB11 — Low-Power, Full-Speed (12Mbps) Switch

Description

The FSUSB11 is a high-performance, dual Single-Pole
Double-Throw (SPDT) switch designed for switching
USB 1.1 signals. The device features ultra-low on
resistance (Ron) of 1.156Q maximum at 4.5V Vcc and
4.3Q at 2.7V supply. High bandwidth and ultra low (Ron)
make this switch able to pass both USB low- and full-
speed signal with minimum signal distortion. The device
is fabricated with sub-micron CMOS technology to
achieve fast switching speeds and designed for break-
before-make operation. The select input is TTL-level
compatible.

Ordering Information

Operating
Part Number | Temperature (S@ Eco
Range tatus

Packing

Package Method

FSUSB11L10X | -40to +85°C RoHS

10-Lead, MicroPak™, JEDEC M0255,1.6 X 2.1mm | Tape and Reel

FSUSB11MTCX | -40to +85°C RoHS

14-Lead Thin Shrink Small Outline Package
(TSSOP), JEDEC MO-153, 4.4mm Wide

Tape and Reel

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.
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MicroPak™ is a trademark of Fairchild Semiconductor Corporation.
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Pin Configuration
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Figure 2. TSSOP Pin Assignment (Top View)

Analog Symbol
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Figure 3. Micropak™ Pin Assignment (Top View)
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Pin Descriptions

Figure 4. Analog Symbol
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TSSOP Pin # MicroPak™ Pin # Pin Names Description
1,3,4,6,9,12 1,3,4,6,7,9 D+, D1+, D-, D4-, D2, Do+ Data Ports
2,5 10 GND Ground
7,8 NC No Connect
10, 13 2,8 S1, S Control Input
11, 14 5 Vece Supply Voltage
Truth Table

Control Inputs

Function

Low Logic Level

D4 Connected to D+/D-

High Logic Level

D, Connected to D+/D-
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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
Vce Supply Voltage -0.5 6.0 \Y,
Vs Switch Voltage -0.5 Vee + 0.5 \%
Vi Input Voltage" -0.5 6.0 Y,
lik Input Diode Current -50 mA
Isw Switch Current 200 mA
lswpEAK Peak Switch Current . 400 mA
(Pulsed at 1ms Duration, <10% Duty Cycle)
Tste Storage Temperature Range -65 +150 °C
Ty Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, 10 Seconds) +260 °C
ESD Human Body Model, JESD22-A114 8 kv
Note:
1. IE:eipvpelg and output negative voltage ratings may be exceeded if the input and output diode current ratings are

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
Vce Power Supply 1.65 5.50 \Y,
ViN Control Input Voltage(z) 0 Vce Vce
Vsw Switch Input Voltage 0 Vee Vce
Ta Operating Temperature -40 +85 °C
Note:

2. Unused inputs must be held HIGH or LOW. They may not float.
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T
. .. )]
DC Electrical Characteristics %
Unless otherwise specified, typical values are at +25°C. E
Ta=-40t e
- Tp=+25C ese | |
Symbol Parameter Conditions Vee (V) +85 Units -
Min. |Typ. [Max. |Min. Max. %
v Inout Volt High 2.7t0 3.6 2.0 v ;)U
nput Voltage Hi
" P 98 T 451055 4.0 =
v Inout Volt L 2.7t03.6 y -
nput Voltage Low
Lo ? 451055 d
| Control Input Leak Vin=0V to V =Y 103.5 A &
ontrol Input Leakage =0V to
" P 9 " « 451055 H 3
D
InoorF), | Off-Leakage Current of Port | A=1V, 4.5V, B or ) ) o
Ivoorr) | D1 and Dz B.=1V, 4.5V 5.5 50 50 100 | 100 nA
~
A=1V, 4.5V, B or =
oy | gri-eakage Current of B1=1V, 4.5V or 55 | 50 50 |-100| 100 | nA =
Floating o
lour= 100mA 8
ouT—= ) ~—
. D1 or D,=1.5V 2.7 2.60 | 4.00 4.30 o
Micropak I 100mA s
ouT= mA, =.
s i O D1 or D,=3.5V 4.5 095 | 1.15 1.30 5:;
ON | Resistance® lour= 100mA, =
D1 or Dy=1.5V 2.7 2.80 4.50
TSSOP I p—
ouT= mA,
D1 or D,=3.5V 4.5 1.50 3.00
On Resistance Micropak L 0.06 | 0.12 0.15
ARon | Matching Between lour= 10(_)mA, 45 Q
Channel® TSSOP | D1 orD2=3.5V 0.07 0.30
|0UT=100mA, D1 or
i 5) D,=0V, 0.75V, 1.5V 27 14
RrLaTon) | On Resistance Flatness Q
|0UT=100mA, Bo or 45 0.2 0.3 0.4
B1=0V, 1V, 2V ) ) ) )
. Vin=0V or Vce 3.6 0.1 0.5 1.0
| Quiescent Supply Current ’ A
R e lour=0 5.5 01 | 05 10| "
Notes:

3. On resistance is determined by the voltage drop between D and Dn pins at the indicated current through the
switch.
4.  ARon = Ronmax - Ronmin measured at identical Ve, temperature, and voltage.
5. Flatness is defined as the difference between the maximum and minimum value of on resistance over the
specified range of conditions.
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AC Electrical Characteristics
Unless otherwise specified, typical values are at +25°C.

_ Ta=-40 to
- Ta=+25C . .
Symbol Parameter Conditions Vv cc(V) +85TC Units | Figure
Min. | Typ. | Max. | Min. |[Max.
D1 or D2=1.5V,
R.=500, CL=35pF 2.7t03.6 50 60
t Turn-on Time ns Fiqure 5
ON | S-to-Bus B 9
D1 or D2=3.0V,
R.=500, CL=35pF 45t05.5 35 30
D1 or D2=1.5V,
R.=500, CL=35pF 27t03.6 20 20
t Turn-off Time ns Fiqure 5
OFF  |'s-to-Bus B 9
D1 or D2=3.0V,
R.=500, CL=35pF 45t05.5 15
D1 or D2=1.5V,
R.=500, CL=35pF 27t03.6 1
t Break-Before-Make ns Fiqure 6
BBM | Time 9
D1 or D2=3.0V,
R.=500, CL=35pF 45t05.5 20 1
27t03.6 20
. C.=1.0nF :
Q Charge Injection g _ pC Figure 8
Veen=0V, Reen=0Q | 4 545 5 5 10
. 2.7t03.6 -70 )
ORr Off Isolation f=1MHz, R.=50Q dB Figure 7
45t055 -70
. 27t03.6 -75
Non-Adjacent )
XraLk f=1MHz, R.=50Q dB Figure 7
Channel Crosstalk 451055 75
2.7t03.6 350
BW -3dB Bandwidth R.=50Q MHz | Figure 10
45t055 350
USB Related AC Electrical Characteristics
Unless otherwise specified, typical values are at 25°C.
o Ta=+25TC ) )
Symbol Parameter Conditions VvV cc (V) - Units | Figure
Min. Typ. | Max.
Rs=39, C.=50pF, tr=tr=12ns 2.7t03.6 0.15 .
tsko) | Skew at 12Mbps AT e ns Figure 11
Rising/Fall Time eno 2.7t03.6 30 .
tsk®) | Mismatch (Duty Cycle=50%) 15055 5 ps | Figure 12
27t03.6 1.7
. Rs=39, C|_=50pF, tR=tF=12ns at .
T, Total Jitter 15 ps Figure 12
12Mbps (PRBS=2" 1) 451055 16
Capacitance
Ta=+25T
Symbol Parameter Conditions V. cc (V) - Units | Figure
Min. Typ. | Max.
CiN Control Pin Input Capacitance |f=1MHz 0.0 3.5 pF Figure 9
Corr | Dn Port Off Capacitance f=1MHz 4.5 12.0 pF Figure 9
Con D Port On Capacitance f=1MHz 4.5 40.0 pF Figure 9
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AC Loadings and Waveforms

Note:
8.

Vee
Vee
DqorD
Vg —H—=—4 ! > Vout
i RL CL
s : 500 I 35 pF
GND B a
L
Note:
6. CL includes fixture and stray capacitance.

tr=tg=25ns

Control 3V
Input oV il 50%
Switch 0
Output
Note:
7.

the opposite logic sense.

Figure 5. Turn On/ Turn Off Timing

Vce
|
D4 Vee
Ve ) 4 D Vout
02 4 i
i R CL
SI: i 50 Q 35pF
Control GHND = =
ONLrol
Input J_—

C. includes fixture and stray capacitance.

v
Control

Input ov

Vout —_

Figure 6. Break-Before-Make Timing
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Figure 7. Off Isolation and Crosstalk

Logic input waveforms inverted for switches that have

0.9xVout
-1

OFF-ISOLATION = 20 log ViN
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AC Loadings and Waveforms  (Continued)
Vee AVout #
| Vout
Vce
RGEN
—— D s Vour N
+ 10752 cL OFF oN OFF
VGEN_—_ s I
T GND p—
L -4 ] ON
- - Control IN OFF OFF
Input
— Note:
- 9. Q=(AVour) (Cy).
Figure 8. Charge Injection
Vee
| | | } 10nH7
D Signal =
Genera1or; TN!__{OC A Anal
0dBm [ !
S ov l 50Q
capaciTancel ' ] N\oe- < |—— or — s :
METER Vee Logic Input ——} -D—J =
_—L D; or D, OVorVee ihlli
f=1MHz — —
- GND
£
Figure 9. On/Off Capacitance Measurement Setup Figure 10. Bandwidth
Rs D44+ or Do+ |FsbusB11
D+
DiN+ AN s 2o -—— OUT+
Rg Dq.or Do —? :ECL
D-
DIN- AN 4 o -——— OUT-
g
S2
Y tO VIH
Figure 11. Skew Test
Rise Time Fall Time
D+ —
10% 10%
D _ tr-tF
M~ min (tg, tr)
Figure 12. Rise/Fall Time Mismatch Test
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Physical Dimensions
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BOTTOM VIEW E. DRAWING FILENAME: MKT-MAC10Arev5.
Figure 13. 10-Lead, MicroPak™, JEDEC M0255,1.6 X 2.1mm

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:/Awww.fairchildsemi.com/packaging/.

Tape and Reel Specification

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:

http:/mww.fairchildsemi.com/products/logic/pdf/micropak_tr.pdf.

Package Designator Tape Section

Cavity Number

Cavity Status Co

ver Type Status

L10X

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed

© 2005 Fairchild Semiconductor Corporation
FSUSB11

* Rev.1.04

www.fairchildsemi.com



Physical Dimensions
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NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153,
VARIATION AB, REF NOTE 6

B. DIMENSIONS ARE IN MILLIMETERS

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
AND TIE BAR EXTRUSIONS

D. DIMENSIONING AND TOLERANCES PER ANSI
Y14.5M, 1982

E. LANDPATTERN STANDARD: SOP65P640X110-14M
F. DRAWING FILE NAME: MTC14REV6

the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/

—1.00——

DET

SEATING PLANE
0.09min

AlLA

Figure 14. 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

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

YouMs (sdqiNzT) paads-|Ind ‘4emod-mo1— TTISNSH

© 2005 Fairchild Semiconductor Corporation
FSUSB11 * Rev. 1.0.4 9

www.fairchildsemi.com



e ————|
FAIRCHILD
e |
SEMICONDUCTOR®

TRADEMARKS

The fallowing includes registered and unregistered tradermarks and senvice marks, owned by Fairchild Sericonductor andfor its glabal subsidianes, and is not
intended to be an exhaustve list of all such rademarks.

AccuPovwer™ Flashivyriter™ Power-SPy SYSTEM =
ALD-SPM™ FF?STM - PowerTrench GENERAL
Build it Now™ F-PFg™ Powen(S™ 4o Foven Frariise
CorePLUS™ FRFET® o Pragrammahle Active Droop™ p wer‘
CorePOWER™ Global Power Resource QFET® franchisa
CROSSVOLT™ Green FPS™ Qg™ TinyBoost™
cTL™ Green FPS™ g-Serigs™ Quiet Series™ TinyBuck™
Current Transfer Logic™ Gmay™ RapidConfigure™ TirtyCalc™
EcoSPARK® GTO™ »:jm TinyLogic®
Efficientiax™ Intellit A : . TINYCOPTO™
EZ ST L Thax ISOPLANAR™ Saving our world, TmyWAANKW at a time™ TirvPowerm™
M* MegaBuck™ gignalkfﬂ\-"\s;e_;"" TinyPiha
rmarthl zx X

=% MICROCOUFLER™ Tirire™

DEUXPEED™ MicroFE T kT TriF ault Detect™
MicroPak™ TRUECURRENT™*
Fairchild® Milerrive ngE,ilﬁE#: pSerDesm™
Fairchild Sermiconductor® Motionhax™ SupersCT™3
FACT Cuiet Series™ Motion-SPM TV " Des
i OPTOLOGIC® SuperSOT™-6 g
FAC & SupersdT™-8
FAST® OF'T%F'LANAR SupreMOS™ Ultra FRFET™
FETHenchm i Vo
ench™ Sunc-Lack™
POP SPM™ HESSRG Visualhaxm
XSTM

* Trademarks of System General Corporation, used underlicense by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICCHDUCT OR RESERVES THE RIGHT TG MAKE CHANGES YW THOUT FURTHER NOTICE TQ ANY PRODUCTS HEREIN TO IMPRCWVE
RELIABILITY, FUNCTION, OR DESIGN. FARCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLUCATICN CRUSE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES [T CONYEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'SWCRLDWIDE TERMS AND CCHDOITIONS, SPECIFICALLY THEWARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMNENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROWAL OF FAIRCHILD SEMICONDUCT OR CORPORATICIN.

As used herein:

1. Life support devices or systemns are devices or systermswhich, (a) are 2. A critical component in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systemn whose failure to perform can be reasonably expected to
and (c) whose failure to perform when properly used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the labeling, can he reasonahly safety or effectiveness.
expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductor Comoration's Ant-Counterfeiting Policy . Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, vy fairchild semi.cam,
under Sales Support.

Courterfeiing of semicondudtor parts is a grawing problem inthe industry. All manufacturers of semiconductor products are experiencng counterfeiting of their parts.
Customers who inadvertently purchase counterfeit parts experence many problems such as loss of brand reputation, substandard performance, falled applications,
and increased cost of produdion and manufactuing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild paits either directly from Fairchild or from Authorized Fairchild Distributors who are
listed by country on our web page dted above. Products custormers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may anise. Fairchild will nat provide
any warranty coverage or ather assistance for parts bought from Unauthonzed Sources. Fairchild is cormmitted to cormbat this global problem and encourage our
customers to do their partin stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet |dentification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Information . )
any manner without notice.

Formative [ In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

Prelirminary First Praduction Semiconductor reserves the right to make changes at any time without natice to improve design.

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

No ldentification Needed | Full Production at any time without notice to improve the design

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor

Obsolete Mot In Praduction The datasheet is for reference information only.

Rev. 143
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