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ON Semiconductor®

FSA8039
Audio Jack Detection and Configuration Switch with
Moisture Sensing

Features Description
Accessory Plug-In The FSAB8039 is an audio jack detection switch for
) 3-Pole or 4-Pole Audio Jack 3-pole and 4-pole accessories. The FSA8039 features
Detection Send / End Key Pressed moisture  sensing, which prevents false positive
Moisture detection of accessories in the audio jack. The FSA8039
SWitch Tvoe Vi also features an integrated MIC switch that allows a
v yp 55 Viod5 vV processor to configure attached accessories. The
VDD . lGOtO‘V architecture is designed to allow common third-party
0 = .DDI headphones to be used for listening to music from
-IE—|S_|D (MICé 0.01% Typl(I:(a mobile handsets, personal media players, and portable
D (A_" ap) L kv peripheral devices.
Operating -40°C to 85°C . o :
Temperature * Prevents False Detection of Accessories in the Audio
10-Lead UMLP, Jack w hen Moisture is Present
Package 1.4 mm x 1.8 mm x 0.5 mm, O.4Fh'mr;11 = Removes Audio Jack Pop & Click Caused by MIC Bias
tc
Top Mark NF = Detects Audio Jack Accessories:
- Standard Headphones
Ordering FSAB039UMSX-F106 - Send / End Button Presses
Information FSAS8039AUMSX-F106 = |ntegrates a MIC Switch for 4-Pole Configuration
L Related Resources
Applications

= FSA8039 Evaluation Board
® 3.5 mm and 2.5 mm Audio Jacks

®  Cellular Phones, Smart Phones
=  MP3 and PMP

_GPIO Interface

FSAB8039

Jack Detect

' Audio Jack ||

MIC - Send/End Key

Baseband

Insert and
Moisture
Detection

Logic

Key Detection

CODEC

Figure 1. System Diagram
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Typical Application Diagram
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Figure 2. Typical Application
Pin Configuration
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vDD| 5 | NN [ 8 Jamic

SEE  MIC

Figure 3. Pin Assignment (Through View)
Pin Definitions

Name | Pin # | Type Description
Vio 1 Pow er | Baseband /O supply voltage
DET 2 Output | De-bounced output of J_DET; Indicates if audio accessory is DET=L, Plugged
plugged in. DET=H, Unplugged
] ] ) EN=L, Switchis Open
EN 3 Input | Internal microphone sw itch control input —
EN=H, Switchis Closed
NC 4 N/C | No connect; connect to ground for improved solder stability
Vbb 5 Power | Core supply voltage
De-bounced output fora connected 4-pole accessory; S/E=L, No Key Press
SIE 6 Output .
Indicates w hen an accessory key has been pressed S/E=H, Key Press
MIC 7 Switch | System-side microphone switch pin EN=L, Switch Open
J_MIC 8 Switch | Accessory-side microphone switch pin EN=H, Switch Closed
GND 9 Ground | Ground for both the audio jack and PCB

i ; ; J_DET=H, Unplugged
J DET 10 Input Input from the audio jack mechanical plug insert/removal

detection pin. J DET=L, Pugged

Note:
1. L=LOW, H=HIGH.
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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
Vbp, Vio |DC Supply Voltages -0.5 6.0 \%
Vsw MIC Switch VO Voltage and All Input Voltages Except J_DET -0.5 Vpp+0.5 \%
Vip Input Voltage for J_DET Input -15 Vpp+0.5 \Y,
Vsw.amic |J-MIC Maximum Voltage Across Vpp Range'” 6 v
Ik Input Clamp Diode Current -50 mA
Isw Switch /O Current (Continuous)“) 150 mA
Tste Storage Temperature Range -65 +150 °C
Ty Maximum Junction Temperature +150 °C
T Lead Temperature (Soldering, 10 Seconds) +260 °C
IEC 61000-4-2 System ESD Alr Gap 150
Contact 8.0
EsD  |Human Body Model, J_DET, J_MC, Vop, Vio, GND 13.0 "
JEDEC JESD22-A114, All Other Pins 8.0
Sherged Devie Model
Notes:
2. Maximum voltage on J-MIC and MIC pins for a maximum of 30 minutes, Vpp 2.5 to 4.5 V. Switch can be open or
closed.

3. The input and output negative ratings may be exceeded if the input and output diode currentratings 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. ON Semiconductor
does not recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vbbp Battery Supply Voltage 25 45 Y,
Vio Parallel VO Supply Voltage 1.6 Vbbp Y,

Ta Operating Temperature -40 +85 °C
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DC Electrical Characteristics

All typical values are at TA=25°C unless otherw ise specified.

TA=-40 to +85°C

Symbol Parameter Voo (V) Condition - Unit
Min. [ Typ. | Max.
MIC Switch
VIN Switch Input Voltage Range 25t045 0 Vbp \%
2.8 0.85 2.00
; ; 3.0 lout=30 MmA 0.70 2.00
MIC Switch On Resistance '
Ron 33 |Vn=22V 050 | 2.00
3.8 0.40 2.00 0
2.8 0.45 1.50
. 3.0 lout=30 MA, 0.40 1.50
Rriaton) | On Resistance Flatness 33 Vin=1.610 2.8 V 035 150
3.8 0.30 1.50
J_DET
J_DETaudiov | Audio Voltage on J_DET Pin 2.5 to 4.5| DET=LOW -1 1 \%
J_DETaudiof gﬁ&')o Frequency on J_DET 2.5 to 4.5| DET=LOW 20 20000 | Hz
J_DETrenp | Detection Resistance to Ground | 2.5 to 4.5|Audio Accessory 0 500 kQ
Inserted
J DETHys | Hysteresis of J_DET 200 mv
J DETviH |J_DET Input High Voltage %7DI: Vbp \%
0.4 x
J DETvi. |J DET Input Low Voltage -1 Voo \%
Parallel 1/0
' 0.7 x
ViH EN Input High Voltage Vio Vio
Vi EN Input Low Voltage 0.3 x
Vio
\Y
Vou | DET, SIE Output High Voltage loH=-100 pA 0\'/?0"
VoL DET, S/E Output Low Voltage loL=+100 pA O\./Zlox
Comparator
Comparator Threshold for —
Vcowmp_siE SEND/END Sensing 2.8 to 4.5|J DET, EN=LOW 780 mV
Current
Pow er-Off Leakage Current _
loFr Through Switch 0 MIC=4.3 V 1 HA
IN Input Leakage Current 0 EN=4.3 V 1 HA
Vpp Supply Sleep Mode Current -
lcc-sina (No Accessory Attached) 2.5 t0 4.5| EN=LOW 15 3.0 KA
Vpp Supply Active Mode _ _
lcc-stwa Current (Accessory Attached) 2.5 t0 4.5| DET=LOW, EN=HIGH 20 30 HA
Note:

4. Limits based on electrical characterization data.

WWW.onsemi.com
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AC Electrical Characteristics

All typical values are for Vcc=3.3 V at Ta=25°C unless otherw ise specified.

Symbol Parameter Vo (V) Conditions Typical | Unit
MIC Switch
o 5 Rr=600 Q, f=20 Hz to 20 kHz, 0
THD+N [ Total Harmonic Distortion + Noise 3.8 Vie=2.2 VDC + 0.5Vpp Sine 0.01 %
Orr | Off Isolation® 38 |[720Hz1020kHz, Rs=Rr=32 Q, | g5 dB
C.=0 pF
Con '\C"(,'fp and LN Swich ON 38 |f=1MHz 60 pF
Corr '\C"é%aiﬂgni—e'v"c Switch OFF 38 |f=1 MHz 35 pF
Parallel 1/0
tr,tr | Output Edge Rates (DET, S/E) 3.8 C.=5 pF, 20% to 80%, 20 ns
trow | o pme OTMC SwichforSensing | 551045 [DET= LOW, EN= LOW 1 ms
Period of MIC Switching Time for _ -
twair Sensing SEND/END Button Press 2.5t04.5 |DET= LOW, EN= LOW 10 ms
Debounce Time afterJ_DET Changes
IDETIN State from HIGH to LOW 251045 70 ms
Debounce Time afterJ DET Changes
IDET_REM | Siate from LOW to HIGH 251045 30 us
SEND/END Button Press/Release
tkek Debounce Time 25t045 30 ms
Power
PSRR | Pow er Supply Rejection Ratio® 3.8 Ff;’vﬁr SZUPP')’ Noise 300 mVep, -90 dB

Note:
5. Limits based on electrical characterization data.
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Application Information

Design/Layout Best Practices

System-level Hectrostatic Discharge (ESD) events often
occur in the audio path of a mobile device, typically
w hen inserting or removing an accessory from the audio
jack. The audio path from the audio jack to the audio
codec or microphone pre-amplifier is typically designed
for relatively low frequencies (<100 kHz). How ever, an
ESD event is a high-frequency event with fast edge
rates (<100 ns/V). Because of this, the audio signal
paths represent a high-frequency transmission line to
the ESD signal.

Use the following PCB design and layout best practices
w hen designing a systemaudio path.

Audio Path Layout Guidelines for ESD

For the MIC and ground signals betw een the audio jack
and FSAB8039, decrease the spacing between these
traces to increase the inductive coupling of these
signals. In effect, this creates a low-frequency band-
pass filter that shunts ESD energy to ground before it
reaches internal components. Where feasible, lay the
MIC trace as a shielded stripline; an example is shown
in Figure 4.

I GND |

~3-4 mils

~3-4 mils ~3-4 mils
| GND |
MIC PCB Trace as Shielded Stripline

GND GND

Figure 4.

Ground Layout Guidelines

Ground layout for audio path devices should consider
high-frequency effects. During an ESD event, parasitic
inductance and resistance in the ground path reduces its
ability to shunt the fasttransient energy. Use the follow ing
techniques to improve grounding effectiveness:

®  Use “star” ground connections (not daisy-chain).

®  Use ground vias to minimize ground path
impedance and ground loops.

®  Stitch ground traces to the ground plane at the
device, w here possible (see Figure 4).

®  Flood ground; w here possible (see Figure 4).

®  Avoid ground “islands” or “peninsulas” if possible.

®  |f using a modular audio jack assembly that is not
soldered to the main PCB, use a ground pad on the
jack withan ohmic connection to battery ground.

ET VIO

mﬂﬁmm
Nc— -GND

~E e

SIE  MIC

Figure 5. PCB Layout/Grounding
In addition to ESD robustness, these techniques can
improve audio signal performance by reducing audio
cross-talk and echo due to resistive voltage drops in the
audio ground path.
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Physical Dimensions
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Figure 6.

Table 1. Nominal Values

LEAD LEAD
OPTION 1 OPTION 2
SCALE : 2X

A. PACKAGE DOES NOT CONFORM TO
ANY JEDEC STANDARD.
. DIMENSIONS ARE IN MILLIMETERS.

DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 2009.

D. LAND PATTERN RECOMMENDATION IS
EXISTING INDUSTRY LAND PATTERN.

DRAWING FILENAME: MKT-UMLP10SGrev2

o w

m

10-Lead, Quad Ultrathin MLP (UMLP), 1.4 x 1.8 mm Body

JEDEC Symbol Description Nominal Values (mm)
A Overall Height 0.5
Al Package Standoff 0.026
A3 Lead Thickness 0.152
b Lead Width 0.2
L Lead Length 0.4
e Lead Pitch 0.4
D Body Length (Y) 1.8
E Body Width (X) 14

WWW.onsemi.com
7

Buisuas aiMISION YIIm YyouMS uolrelnbljuod pue uoloslag }oer olpny — 6£08VS4H



CONFIDENTIAL AND PROPRIETARY — DO NOT DISTRIBUTE

Packing Specifications

UMLP10A Packing Configuration: Figure 1.0 Pin 1

C

Unit Orientation

ESD

Logo

Label Packing Description:

UMLP 10 pins products are classified under Moisture Sensitive Level 1

F63TNR at 260°C peak package body temperature.

Label Static Dissipative The carrier tape is made from dissipative polystyrene or polycarbonate
Embossed Carrier Tape resin. The cover tape is a multilayer film primarily composed of polyester
film, adhesive layer, heat activated sealant, and anti-static sprayed
Sealed with antistatic agent. These reeled parts in standard option are shipped with 5000 units

adhesive tape. per 178 mm diameter reel. Up to three reels are packed in each
intermediate box. The reels is made of polystyrene plastic (anti-static
coated or intrinsic).

These full reels are individually barcode labeled and placed inside a
pizza box made of recyclable corrugated brown paper with a Fairchild
logo printing. These pizza boxes are placed inside a barcode labeled
shipping box which comes in different sizes depending on the number of
parts shipped.

Wrap the reels
in bubble pack

Barcode Label

UMLP10A Packing Information
Packaging Option (nos:laormlsjizjje)
Packaging type TNR
Qty per Reel 5000
Reel Size 7" Dia
Box Dimension (mm) | 193X183X80
Max gty per Box 15,000

F63TNR Label Sample

LOT: PMHO010088888 QTy: 5000

10 A AT TNRTAR NARE RN

F S1D: so0000000000(U NX SPEC:

A AR O

Ili.'i:;:.PiiJlsﬁﬂlTYt SPEC REV: 2" Level Interconnect
1. Category G4 .

sy I arvz: Pofre 2, Maximum safe temperature 260 deg C Standard Intermediate Box
FAIRCHILD SEMICONDUCTOR FETNRED

UMLP10A Tape Leader and Trailer Configuration: Figure 2.0

Carrier
Tape

t!Yooool looo dfgoooo:

Cover
Tape

£

Trailer Tape 300mm minimum Components Leader Tape 500mm minimum

NOTES:
A :ALL DIMENSION ARE IN MILLIMETERS UNLESS
OTHERWISE SPECIFIED
B : DRAWING FILE NAME : PKG-UMLP10AREV2
C : PLASTIC REEL W1 DIMENSION CONTROL LIMIT OF:
8MM REEL=%1.0MM AND 12MM REEL AND ABOVE =+1.5MM

Figure 7. 10-Lead, Quad Ultrathin MLP (UMLP), Packing Specification, Page 1

WWW.onsemi.com
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Packing Specifications

Embossed Carrier Tape Configuration: Figure 3.0

Po D P.
o 2
— = — -—
o & o o I
F
of (o] o] (@ !
P, D, / User Direction of Feed
R— ‘>
Dimensions are in millimeters
Package Ao Bo Do D1 E1 F Ko P1 Po P2 T Tc W Wo
+0.05 +0.05 =0.10 Min £0.10 £0.10 +£0,05 TYP TYP 005 | TYP 00 £0.30 | TYP
5
UMLP1.4x1.8 1.60 2.00 1.50 05 1.75 35 0.70 4.0 4.0 20 0.254 0.06 8.0 53
Notes: Ao, Bo, and Ko dimensions are determined with respect to the EIA /Jedec RS-481 rotational
and lateral movement requirements (see sketches A, B, and C).
= 20° maximum 0.5 mm
) maximum -
+ \Typu:al component *
%\-\ cavity center line %
% \ Jii Bo T I
\ / i t
20 deg maximum component rotation —O;m;? "t::;mpunen ?r;:x::nn:m
Ao
Sketch A (Side or Front Sectional View) Sketch B (Top View) Sketch C (Top View)
Component Rotation Component Rotation Component lateral movement
i ion: Fi W1 Measured at Hub
Reel Configuration: Figure 4.0 W2 max Measured at Hub_—=* [
X
B Min —
¥ — o r - Dia C
Dia A Dia N DiaD
max min
A —
DETAIL AA
See detail AA -
4
—| |03
Dimensions are in millimeters
Tape Reel Dia A Dia B DiaC Dia D Dim N Dim W1 Dim W2 Dim W3
Width Option max min +0.5/-0.2 min min +2/-0 Max (LSL-USL)
8 mm 7" Dia 178.0 15 13.0 20.2 55.0 8.4 14.4 7.9~10.9
NOTES:
A ALL DIMENSION ARE IN MILLIMETERS UNLESS
OTHERWISE SPECIFIED

B : DRAWING FILE NAME : PKG-UMLP10AREV2
C : PLASTIC REEL W1 DIMENSION CONTROL LIMIT OF:
8MM REEL=11.0MM AND 12MM REEL AND ABOVE =+1.5MM

Figure 8. 10-Lead, Quad Ultrathin MLP (UMLP), Packing Specification, Page 2
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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.conm/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 varyin 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 conwvey 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.

PUBLICATION ORDERING INFORMATION
LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: orderit@onsemi.com

N. American Technical Support: 800-282-9855 Toll Free
USA/Canada.

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center

Phone: 81-3-5817-1050

ON Semic onductor Website: www.onsemi.com
Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative
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