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Features
Accessory Plug-In
Detection 3-Pole or 4-Pole Audio Jack
Send/End Key Pressed
Moisture
Switch Type MIC
Vop 25 Vto45V
Vio 1.6to Vbb
THD (MIC) 0.01% Typical
ESD (Air Gap) 15 kV
Operating -40°C to 85°C
Temperature
Package 10-Lead UMLP, 1.4 mm x
9 1.8 mm x 0.5 mm, 0.4 mm Pitch
Top Mark FSA8058 NC
Ordering Information FSA8058UMX

Applications

" MP3and PMP

= 3.5mm and 2.5 mm Audio Jacks

®  Cellular Phones, Smart Phones

GPIO Interface

FSAB8058

Baseband

CODEC

Figure 1.
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Audio Jack Detection and Configuration Switch with
Moisture Sensing

Description

The FSA8058 is an audio jack detection switch for
3-pole and 4-pole accessories. The FSA8058 features
moisture sensing, which prevents false positive
detection of accessories in the audio jack. The FSA8058
also features an integrated MIC switch that allows a
processor to configure attached accessories. The
architecture is designed to allow common third-party
headphones to be used for listening to music from
mobile handsets, personal media players, and portable
peripheral devices.

= Prevents False Detection of Accessories in the Audio
Jack when Moisture is Present

= Removes Audio Jack Pop and Click Caused by
MIC Bias

= Detects Audio Jack Accessories:

- Standard Headphones
- Send / End Button Presses

= Integrates a MIC Switch for 4-Pole Configuration

Related Resources
= FSA8058 Evaluation Board

= For samples and questions, please contact:
Analog.Switch@fairchildsemi.com

Jack Detect

Key Detection

Insert and
Moisture
Detection

System Diagram

]

Audio Jack

MIC- Send/End Key
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Pin Configuration

Pin Definitions

DET VIO
2111
EN| 3 10 |J_DET
J POLE| 4 9 |GND
VDD | 5 8 |J_MIC
6 || 7
S/E MIC

Figure 2. Pin Assignment (Through View)

Name | Pin # | Type Description
i i ioi i i DET = LOW, Plugged
DET 2 Output Indlcates_ if audio jack is plugged in as detected on 99
J_DET pin DET = HIGH, Unplugged
_ ) . ) ) JPOLE = LOW, 4-Pole Jack
JPOLE 4 Output | Indicates if audio jack is a 3-pole jack or a 4-pole jack
JPOLE = HIGH, 3-Pole Jack
Indicates state of SEND/END for a 4-pole accessory S/E = LOW, No Key Press
SIE 6 Output
when a key has been pressed S/E = HIGH, Key Press
Controls internal microphone switch between the J_MIC |EN = LOW, Switch Open
EN 3 Input . -
and MIC pins EN = HIGH, Switch Closed
Input from a pin of the audio jack socket tied to a J_DET = HIGH, Unplugged
J_DET 10 Input | mechanical switch that typically closes whenever an
audio jack is inserted into that socket J_DET = LOW, Plugged
. Microphone switch path that goes to the CODEC EN = LOW, Switch Open
MIC 7 Switch . e _
microphone amplifier input EN = HIGH, Switch Closed
I mcih g Switch | Microphone switch path that connects to the microphone EN = LOW, Switch Open
- and SEND/END key audio jack pole EN = HIGH, Switch Closed
VDD Power | Core supply voltage
VIO Power |Baseband I/O supply voltage
GND Ground | Ground for both the audio jack and the PCB
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Operation and Application Description

Moisture Issue

Mobile device manufacturers today face a customer
experience issue when liquid/moisture enters the audio
jack connector housing and causes electrical shorts
between metal connectors. The mobile device
recognizes it as an accessory insert, resulting in the
mobile device rerouting all the audio signals though the
audio jack path, where the end user loses all audio
function on the device.

Moisture Detection

The FSA8058 automatically detects moisture on the
J_DET pin. If there is moisture, the device enters
Moisture Mode and monitors for a real accessory insert.
It remains in Moisture Mode until the device no longer
detects moisture on the J_DET pin.

Baseband
Processor
25t04.5V 1.6t0 Vpp
VDD VIO Audio Jack
FSAB058 Jack Detection

GPIO1}« «DET . l«>»| (Moisture) > J_DET B

GPIO2 »|EN N Oicnlgtor

GPIO3l« SE oge |

L JPOLE
GPIO4}« < MIC
¢ Detection
Key Press
Detection
Audio i
CODEC B p Y v . §
MIC Bias MIC J_MIC
% GND
MIC H
1 2 3 4
L SPKR A T
R SPKR
Figure 3. Typical Application Diagram
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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
Vop, Vio | Supply Voltage from Battery -0.5 6.0 \%
Vsw Switch 1/0 Voltage for “S” Switch, All Input Voltages Except J_DET -0.5 Vpp+0.5 \%
Vip Input Voltage for J_DET Input -15 Vpp+0.5 \%
lik Input Clamp Diode Current -50 mA
lsw Switch 1/0O Current (Continuous) 50 mA
Tste Storage Temperature Range -65 +150 °C
T, Maximum Junction Temperature +150 °C
TL Lead Temperature (Soldering, 10 Seconds) +260 °C
Air Gap 15.0
IEC 61000-4-2 System ESD
Contact 8.0
ESD All Pins 7.5 kv
JEDEC JESD22-A114, Human Body Model
J_DET, J_MIC, Vpp, Vio 12.0
JEDEC JESD22-C101, Charged Device Model | All Pins 2.0

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
Vbb Battery Supply Voltage 25 45 \%
Vio Parallel I/O Supply Voltage 1.6 Vop \%
Ta Operating Temperature -40 +85 °C
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DC Electrical Characteristics
All typical values are at Ta=25°C unless otherwise specified.
o Ta=-40to +85°C )
Symbol Parameter Vpp (V) Condition - Unit
Min. | Typ. | Max.
MIC Switch
2.8 0.85 2.00
) ) 3.0 lout = 30 MA 0.70 2.00
R Ml honR ouT '
ON C Switch On Resistance o Vi =22V 0.50 200
3.8 0.40 2.00 o
2.8 0.45 1.50
. 3.0 lout = 30 MA, 0.40 1.50
Rriaton)y | On Resistance Flatness e Vin=1.610 2.8V e 150
3.8 0.30 1.50
ViN Switch Input Voltage Range 25t04.5 0 Vob \%
Con MIC ar_wd J_MIC Switch ON 38 f=1MHz 60 bF
Capacitance
MIC and J_MIC Switch OFF _
Corr Capacitance 3.8 f=1MHz 35 pF
J_MIC
J_MICaugiov ﬁi”nd'o Voltage Range on J_MIC | 5 54 4 5 | pET = LOw 0 3 Vv
J_MIChaudiot | Audio Frequency on J_MIC Pin 25t04.5 |DET = LOW 20 20000 | Hz
J_MICrenp2 | Detection Resistance to Ground 1250 Q
J_MIChuys Hysteresis of J_MIC 60 mV
J_MICyi Input High Voltage 0.3 \%
J_MICyi Input Low Voltage -0.5 1.0 \%
J DET
J_DET augiov gi‘fqd'o Voltage Range on J_DET | » 5 4 5 | pET = LOW -1 1 Vv
J_DETaudiot | Audio Frequency on J_DET Pin 25t04.5 |DET = LOW 20 20000 | Hz
J DETreno | Detection Resistance to Ground 2.5t0 4.5 | Audio Jack Inserted 0 500 kQ
J_DEThys Hysteresis of J_DET 200 mVv
J_DETww |Input High Voltage 0\'/7 g Voo | V
DD
J DETw. |InputLow Voltage 1.0 O\'/4 e V
DD
Parallel 110
Viu Input High Voltage O\'/7 * Vio
10
0.3 x
Vi Input Low Voltage Vio
\%
. _ 0.8 x
Vou Output High Voltage lon = -100 pA Vio
— 0.2 x
VoL Output Low Voltage lo. = +100 pA Vio
Continued on the following page...
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DC Electrical Characteristics

All typical values are at Ta=25°C unless otherwise specified.

o Tao=-40to +85°C )
Symbol Parameter Voo (V) Condition - Unit
Min. | Typ. | Max.
Comparator
Comparator Threshold for SEND / _
Vcowmp_sie END Sensing 2.8t04.5 |J_DET, EN = LOW 780 mV
Current
| Power-Off Leakage Current 0 MIC, J_MIC, 1 A
OFF Through Switch Ports Vin = 4.3V H
Iin Input Leakage Current 0 Inputs Viy = 4.3V 1 HA
Static Current
Battery Supply Sleep Mode "
lcc-sina 2.5t0 4.5 | During Sleep Mode 1.5 3.0 HA
Current No Accessory Attached (EN = LOW)
Active Current
cosn | L) SR Sleoh Mot g | 251044 | EN = LOW anr 0 | 2 | w
y DET = HIGH)
AC Electrical Characteristics
All typical values are for Vcc=3.3 V at Ta=25°C unless otherwise specified.
Symbol Parameter Vpp (V) Conditions Typical | Unit
MIC Switch
RT =600 Q, VSW =
THD | Total Harmonic Distortion 3.8 0.5 Vpp, f =20 Hz to 0.01 %
20 kHZ, V|N =22V
A f=20kHz, Rs=32 Q,
Orr Off Isolation 3.8 CL=0pF, Rr=320Q -85 dB
Parallel 110
CL =5 pF, 20% to 80%,
tr, tF Output Edge Rates (DET, S/E) 3.8 -40°C 0 85°C 20 ns
On Time of MIC Switch for Sensing SEND /
oL | END Button Press Oscillator Stable Time 251045 ! ms
Period of MIC Switching Time for Sensing
WAT | SEND / END Button Press EIOES a ms
Debounce Time after J_DET Changes State
tDET_IN from HIGH to LOW 25t04.5 100 ms
Debounce Time after J_DET Changes State
[DET_REM | from LOW to HIGH ZIESS 3 &
teax Debounce Time for Sensing SEND / END Key 251045 30 e
Press / Release
Power
Power Supply Noise
PSRR | Power Supply Rejection Ratio 3.8 300 mVep, Measured -80 dB
10/90%, f = 217 Hz
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Physical Dimensions
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Figure 4. 10-Lead, Quad Ultrathin MLP (UMLP), 1.4 X 1.8 mm Body
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Table 1. Nominal Values
JEDEC Symbol Description Nominal Values (mm)

A Overall Height 0.5

Al Package Standoff 0.072
A3 Lead Thickness 0.152

b Lead Width 0.4

L Lead Length 0.2

e Lead Pitch 0.4

D Body Length (Y) 1.8

E Body Width (X) 14

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 condlitions, 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/dwg/UM/UMLP10A.pdf.
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TRADEMARKS

The following includes registered and unregistered trademarks and senvice marks, owned by Fairchild Semiconductor and/or its global subsidianes, and is not
intended to be an exhaustive list of all such tradermarks.

2Coo|™ FPST™ Sync-Lock™
AccuPower™ F-PES™ 2 GSEYNSETEXL@‘
AX-CAP™ FRFET® = PowerTrench®
BitSiCm™ Glohal Power Resource PowerKsm TinyBoost™
Build it Now™ GreenBridge™ Programmable Active Droop™ TinyBuck™
CorePLUS™ Green FPS™ QFET® TinyCalc™
Core POWER™ Green FPS™ e-Series™ Qs™ TinyLogic®
CROSSYOLT™ Grmax™ Quiet Series™ TINYOPTO™
CTL™ GTQ™ RapidConfigure™ TinyPower™
Current Transfer Logic™ IntellitAXT™ oru Tiny Py
DEUXPEED® ISOPLANAR™ : o TinyWire™
Dual Cool™ Making Small Speakers Sound Louder  S2ving our world, 1WAk at a time TranSic™
EcoSPARK® and Better™ Signalhisem™ TriFault Detect™
0 Smartiax™
Efficienth axm™ MegaBuck™ TRUECURRENT®*
ESBC™ MICROCQUPLER™ SMART START™ uSerDes™
® MicroFET™ Salun@ons for Your Success™
: SPM
Fairchild® o syl STEALTH™ i
Fairchild Sermiconductor® - e SuperFET®
> : MillerDrive Ultra FRFET™
FACT Quiet Serigs™ Motionh ax™ SuperSOT™3 ,
FACT® v UniFET™
FASTE mASaverm™ SupersQT™-6 oK™
- S SOT™-8
FastvCaore™ ggtTDgg,:}lc@ SESE&SMOS‘B Visualax™
Vol Plus™
FETBench™ OPTOPLANAR® SyncFET™ Xg E?nge ug

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

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WTHCOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPRCWVE
REUABIUTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NGT EXPAND THE TERMS OF FAIRCHILD'S WCRLDYMDE TERMS AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMSWTHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As 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 system whose failure to perform can be reasonahly expected to
life, and (c) whose failure to perform when properly used in cause the failure of the life support device or system, or to affect its
accardance with instructions for use provided in the labeling, can be safety ar effectiveness.
reasonably expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is alsa stated on our extemal website, www fairchildsermi.com,
under Sales Support.

Counterfeiting of semiconductor parts is a growing problemn in the industry. All manufacturers of serriconductor products are experiencing counterfeiting of their
parts. Custormers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of produdtion and rmanufacturing delays. Fairchild is taking strong measures to protect ourselves and our custorrers fromthe
proliferation of counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers 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 pravide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warrarties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any wamanty coverage or other assistance for parts hought from Unautharized Sources. Fairchild is comrmitted to cormbat this global
problem and encourage our customers to do their part in 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

Advance Information in any manner without notice.

Formative / In Design

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

FirsuPhdaeon Semiconductor reserves the right to make changes at any time without notice to improve design.

Preliminary

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

FullEmdtcaan changes at any time without notice to improve the design.

No |dentification Needed

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

Not In Production The datasheet is for reference information anly.

Chsolete

Rev. |64
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ON Semiconductor and J 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 Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters 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 technical 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 Semiconductor 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, damages, and
expenses, and reasonable 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.
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