FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

Please note: As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (_). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
i products, includi pli with all laws, and safety requil or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
ical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.



http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

I
FAIRCHILD
I

SEMICONDUCTOR®

October 2010

FSAV331 — Dual-Channel, 4:1 Video Switch

Features

"  Wide Bandwidth: 300MHz

®  -73dB Non-Adjacent Channel Crosstalk at 10MHz
" -56dB Off Isolation at 10MHz

®  On Resistance: 3Q (Typical)

®  Low Power Consumption: 3pA (Maximum)

®  Control Inputs Compatible with TTL Level

Applications

® Y/C Video or CVBS Video Switch in LCD, Plasma,
and Projector Displays

Description

The Fairchild video switch FSAV331 is a dual 4:1 high
speed video switch which can be configured as either
multiplexer or demultiplexer. Low on-resistance allows
inputs to be connected to outputs without adding
propagation delay or generating additional ground
bounce noise.

When the OE Pin is LOW, Sg and S; connect the A Port
to the selected B Port output. When the OE Pin is
HIGH, the switch is OPEN and a HIGH-Impedance state
exists between the two ports.

Ordering Information

Operating

Part Number Temperature Range

Packing

Package Method

FSAV331MTCX -40 to +85°C

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

Tape and Reel
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Figure 1. Logic Diagram Figure 2. Pin Assignments
Pin Descriptions
Pin # Name Description
1,15 /OE,, /OE;> Port Enable
2,14 S1, So Select Input
3,4,5,6 1B4, 1B3, 1B>, 1B1 B-Ports (Channel 1)
7,9 1A, 2A A-Ports
8 GND Ground
10, 11, 12, 13 2B1, 2B>, 2B3, 2B4 B-Ports (Channel 2)
16 Vce Supply Voltage
Truth Table
S; So /OE]_ /OE2 Function
Don't Care Don’t Care HIGH Don’t Care Disconnect 1A
Don’'t Care Don’'t Care Don’t Care HIGH Disconnect 2A
LOW LOW LOW LOW A=B;
LOW HIGH LOW LOW A=B;
HIGH LOW LOW LOW A=Bg3
HIGH HIGH LOW LOW A=By4
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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 +7.0 \%
Vs DC Switch Voltage -0.5 Vce+0.5 \%
Vin DC Input Voltage™ -0.5 +7.0 Y,

lik DC Input Diode Current -50 mA

lout DC Output Current 128 mA
Tste Storage Temperature Range -65 +150 °C
ESD Human Body Model, JESD22-A114 2000 \%

Note:

1. The input and output negative voltage ratings may be exceeded if the input and output diode current ratings are

observed.

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.

2. Unused control inputs must be held HIGH or LOW; they may not float.

Symbol Parameter Min. Max. Unit
Vce Power Supply 4.75 5.25 \%
ViN Control Input Voltage 0 Vce \%
Vsw Switch Input Voltage 0 Vce \%
Ta Operating Temperature, Free Air -40 +85 °C
(OFN Thermal Resistance 100 °C/IW
Note:

DC Electrical Characteristics
Typical values are at Vcc=5.0V and Ta= +25°C.

Symbol Parameter Conditions Vee (V) Tf\_ ELUNORETE4C Units
Min. |Typ.| Max.
Vanatoc | Analog Signal Range 4.75105.25 0 2 \%
Vik Clamp Diode Voltage IIN=-18mA 4.75 -1.2 \%
A\ High-Level Input Voltage 4.75105.25 2.0 \%
Vi Low-Level Input Voltage 47510 5.25 0.8 \%
Iin Control Input Leakage Vin=0V to Vcc 5.25 +1.0 HA
loz Off-State Leakage Current |0 <A, B <Vcc 5.25 +1.0 HA
Ron | Switch On Resistance® x::;;gx :22;2222 2;? 2 170 Q
Icc Quiescent Supply Current ViN=0V or Vcc, lout=0 5.25 3 HA
Note:

3. Measured by the voltage drop between the A and B pins at the indicated current through the switch. On
resistance is determined by the lower of the voltages on the A or B pins.
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AC Electrical Characteristics
Typical values are at Ta=+25°C and V¢c=5.0V
e Ta=-40t0 +85°C ) .
Symbol Parameter Conditions Vee (V) —A Units | Figure
Min. Typ. Max.
Turn On Time; Sto B 1.0 5.3 .
¢ 5 I V=7V for tpzL 4.75 10 5.25 ns Figure 3,
ON TOutput Enable Time | V/=Open for tezn | ' 10 53 Figure 4
OEtoAorB ’ ’
Turn Off Time; Sto B 1.0 5.8
V=7V for tp1z Figure 3,
t 4.75t05.25 ns ;
°F | output Disable Time | V/i=Open for tenz 10 - Figure 4
OEtoAorB ’ ’
Propagation Delay® 0.1
teLH, tPHL V|=Open 47510 5.25 ns
Select to A Delay 5.0
. . . (5) R =150Q, 0
D¢ Differential Gain f=3 58MHz 47510 5.25 0.26 )
. . (5) R =150Q, o
Dp Differential Phase f=3 58MHz 47510 5.25 0.23
Non Adjacent R =150Q, - i
Orr Off Isolation f=10MHz 4.75t05.25 56.0 dB | Figure 5
Non Adjacent R.=150Q, ) L
XTALK el Crosstalk(s) f=10MHz 4.751t05.25 73.0 dB Figure 6
Bw |-3dB Bandwidth® RL=50Q 4.75105.25 300 MHz | Figure 7
Note:
4. This parameter is guaranteed by design.
5. This parameter is guaranteed by device characterization, not production tested.
Capacitance
Typical values are at Ta=+25°C.
Symbol Parameter Conditions Typ. Units
CiN Control Pin Input Capacitance Vee=5.0V 2 pF
Con A/B On Capacitance Vce=5.0V, /OE=0V 39 pF
C A Port off C it Ve, IOE=5.0V 13 F
apacitance , =5.
°FF 1 B Port > ce 5 P
© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Loadings and Waveforms

Figure 3. AC Test Circuit
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Figure 4. AC Waveforms
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Figure 5. Off Isolation
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Figure 7. Bandwidth
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Figure 6. Crosstalk
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Physical Dimensions

~——5.00+0.10—~
455 |

W

:

4.4+0.1

SUTUU T =peemm

J 1 8 ALL LEAD TIPS
PIN #1 IDENT.

0.11——

ALL LEAD TIPS

1.1 MAX] [ {1k ((0.90)
[ A\

-C-
0.10+£0.05
0.65 0.19 - 0.30

[@ ]o.100 [A[BO) [c® ]

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AB,
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, 1994

E. DRAWING FILE NAME: MTC16REV4

F. LAND PATTERN RECOMMENDATION PER IPC7351 - ID#
TSOP65P640X110-16N

MTC16rev4

the warranty therein, which covers Fairchild products.

http:/Aww.fairchildsemi.com/packaging/

Figure 8. 16-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

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
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ACCUPoweEr™ F-PFS™ Power-SPM™ SYSTEM **
Alto-SPM™ FRFET® PowerTrench® GENERAL
Build it Mow™ Global Power Resaurce™ Powers™ 'I;::e Power Franchise
CorePLUS™ Green FPS™ Programmable Active Droop™ p
CarePOWWER™ Green FPS™ e-Serigs™ QFET® franchisa
CROSSVOLT™ Grmgx™ Q™ TinyBoost™
CTL™ GTO™ Cuiet Serigs™ TinyBuck™
Current Transfer Logicm™ IntellipAxT™ RapidConfigure™ TinyCalcm™
DEUXPEEC® ISOPLANARTH *3.“" TinyLogic®
Del CDD‘T'\L Megabuck™ Saving ourwarld, TmWAAAMA at 3 time™ T!NYOPTOT“
EcoSPARK MICROCOUPLER™ SignalWise™ TinyPower™
Efficienthaxm™ WicroFET™ e e TinyPim
EsBC™ MicroPakmm SMART START™ TinyWirgm™

® MicroPakZm™ =pp® TriFault Detect™
e MillerDrivem e TSUECURRENTTM*

f T

Fairchild Serriconductor® mui!unr\gﬁ;‘tm SuperFET® Hisells
FACT Cuiet Serigs™ i SupersCT™3
FACT® pLoH| o SuperSCT™.B Des
bty OPTOLOGIC® SuperS0T™ A UHC®
FastvCore™ OPT%PLANAR SupreMos® Ultra FREET™
FETSenchm SyncFET™ nEETTH
Flashiriter™ Sync-Lock™ L

L FDP SPM™ Visualblaxm
FPS o

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

DISCLAIMER

FAIRCHILD SEMICCHNDUCTOR RESERVES THE RIGHT TO MAKE CHANGESWITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROWE
RELIABILITY, FUNCTICN, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE AFPLUCATION OR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES [T CCNYEY ANY LICENSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECQFICATIONS DO MOT EXPAND THE TERMS OF FAIRCHILD'S WORLOWIDE TERMS AND COMDITIONS, SPECIFICALLY THEWARRANTY THEREIN,
WWHICH CCWERS THESE PRCDOUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WATHCUT THE
EXPRESS WRITTEM APPROWAL OF FAIRCHILD SEMICCNDUCTOR CORPCRATICN.
Az used herein:
1. Life support devices or systems are devices or systems which, (a) are 2. A critical component in any component of a life support, device, or

intended for surgical implant into the body or (h) 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, aor to affect its
with instructions for use provided in the labeling, can he reasonahbly safety or effectiveness

expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductar Comporation's Anti-Counterfieiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal wehsite, i fairchildsermi.com,
under Sales Support.

Counterfeiting of semicondudor partsis a growing proklemin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Customers who inadvertently purchase counterfelt parts experence many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custormers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distributors who are
listed by courntry on ourweh page dted above. Products customers buy either from Fairchild directhy or from Authorized Fairchild Distributors are genuing parts, have
full traceahility, meet Fairchild's quality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical and product infanmation.
Fairchild and our Authorized Distributors will stand behind all warranties and wil appropriately address any warranty issues that may arise. Fairchild il not provide
ary warranty coverage or other assistance far parts bought from Unauthorized Sources. Fairchild is committed ta cambat this global problem and encaurage our
customers to do their partin stopping this practice by buying direct or from autharized 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; supplementary 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 Semiconductar.
The datasheet is for reference information only.

Advance Information Formative / In Design

Preliminary First Production

Mo ldentification Needed | Full Production

Ohsolete Mat In Production

Rev. 150
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