FAIRCHILD.

Is Now Part of

AN\

IM Semiconductor®

To I\ ari more-about@y}-Semizonductor, please visit our website at
Www.onsemi.com

Please rote:i /As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will neec-to change in order 1ig'meet ON Semiconductor’s system requirements. Since the ON Semiconductor
proauct 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
d products, i with all laws, reg; and safety requi or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p swhich 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
hnical 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

FAIRCHILD.

August 2014

FSA832 — USB 2.0 High-Speed (480 Mbps) Charger
Detection IC with Isolation Switch

Features

USB Detection

USB Battery Charging Rev. 1.2
Supports Data Contact Detect (DCD)
Dead Battery Provision (DBP)

with 30-Minute Timer

Proprietary Charger
and Other Detection

2.7V /2.0VonDP/DM
DP/DM Floating
PS/2 Port Detection

Isolation Switch Closes for

Switch Type Charging Downstream Port (CDP)
Standard Downstream Port (SDP)
v 28 V Over-Voltage Tolerar< |
B -2 V Under-Voltage Tolerunce
Package 10-Lead Micrc  ak™
< 16x2.1mm, i sh
Clelring Sk 32L10X
Information
Applications

= MP3, Mobile Inte’ et Devic. MIE Cell Pherie; PDA,

Digital Cam~ra,

ana Netbook

Typ .al ~ 9l ation

I“"J‘"I‘_

System ont

Chi

Description

The FSA832 is a charger detection IC with an integrated
isolation switch for use with n* “ini USB port. The
FSA832 detects USB battery ¢ gers « 1 is compliant with
USB Battery Charging Spe« .cat. . Rev, 2 (BC1.2).

The FSA832 also detc s pr _rieta aargers.tiat-pull the
USB data lines Hit { (z . /2.0/), floating da'a lines, and
PS/2 ports..The a ice =f« .nes-il ‘a charger, either
through ~ D ‘icatea "ha 4ng Fort (DCP) or Charging
Downstre. 1 Pc (CDF | is connisetecior if a typical PC host,
a < darc. Dow sam Po.t (3DP), is connected. The
SAC Z ¢ ms to all/the constraints for the Cead Battery
k. wvisi 2 (Dbr) wittip-tine” BC1.2¢speclfication, ~including a
30- inu. timeriinat cannot exse el 45 minutes per BC1.2.

o —— . —

p &oC) )
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PHY

Li+ I-{.-

Charger

Bat I

FSA832

Figure 1. Mobile Phone Example
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Ordering Information

Part Operating o Packing
Number | Temperature Range Top Mark Package Description Method
FSA832L10X -40 to 85°C zY 10-Lead, MicroPak™ 1.6 x 2.1 mm, 0.5 mm Pitch Tape & Reel

Pin Configurations

Pin Descriptions

CHG_DET
i1
1104
e el T
SW—OPENI l_J—J Control :__9__: VBUS
—_——— pm———
DM_HOST| i 2 H—i 8 | [DM ~en
el Tl R
DP_HOST[ | 3 F——i 7| IDP CON
CHG_AL N[L 41 " is, IGND
‘- - -
i D : /
- 1 [

GUOD SAT

Pin-Assignments (Tap View}

Name | Pin #| Description
USB Interface
=== = . \__ AN
P™ 0T | D+ sigrial conriecteao the resident USB transceiver on the phone.
L ' HOS i 2 (D=signal cciiniacted ta the resident USB transceiver on the phone.
Connec I~ _rface
Vsus 9 : Ir.putvoltage supply pin to be connected to the Vgys pin of the USB connector.
GMND 6 |[Ground
oP_CON 7 |Cenaected to the USB connector D+ pin
UM_CON 8 <onnected to the USB connector D- pin
Siatus Outputs
CHG DET 10 CMOS push/pull output connected to charger IC to indicate if a charger has been detected
- (LOW=charger not detected; HIGH=proprietary charger, DCP, or CDP charger detected).

Open-drain output pin; requires pull-up resistor to I/O voltage supply (LOW=switch closed;

SW_OPEN 1 ot

- Hi-Z=switch open).

CMOS open-drain output pin (LOW=Vpgys is valid and charge is allowed to be drawn from Vays;

CHG_AL_N 4 g : .
Hi-Z=Vpgys is not at a valid voltage).

Input Pin
GOOD BAT 5 Input that indicates if the battery is a good battery or a dead battery (V| .=dead battery; Vin=good
- battery).
Note:

1. Output voltage conditions are LOW = Vg and HIGH = Von.
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Table 1. Functionality
. GOOD_[SW_OP| CHG CHG_

Device Detected AT EN AL N DET DP_HOST | DM_HOST | DP_CON | DM_CON
DCP X Hi-Z LOW HIGH Hi-Z Hi-Z Vop src? | Hi-Z®
Proprietary Charger X Hi-Z LOW HIGH Hi-Z Hi-Z Hi-Z Hi-Z
CDP HIGH LOW LOwW HIGH DP_CON DM_CON |DP_HOST |DM_HOST
CDP LOW Hi-Z LOW HIGH Hi-Z Hi-Z Vbp_sre Hi-Z
PS/2 Ports® X Hi-Z LOW LOW Hi-Z Hi-Z Hi-Z Hi-Z
SDP HIGH LOW LOwW LOW DP_CON DM_CON |DP_HOST |DM_HOST
SDP LOW Hi-Z LOW LOW Hi-Z Hi-Z Vbp_src Hi-Z
SDP, CDP, or DCP plugged
in and after 30-minute timer | LOW Hi-Z Hi-Z LOW Hi-Z Hi-Z Hi-Z Hi-Z «
expires
Vgus < Vgus valid to Veys >
Vgus valid operation prior to |
completing detection of y 3 Hi-Z to y p o \ o
SDP, CDP, or DCP. Upon A Hi-Z e LOW Hi-Z LZ RE Hi-Z
detection, all outputs switch
as in rows above. l
Note:

2. Hi-Zis the internal state of DM_CON. Since a DCP has be=r. =tec »d, = “ON is-shoried to DP~_ DN externally and

DM_CON is shorted to Vpp src. Vop src is not puton P° "CON

3. DP_CON and DM_CON are pulled to Vgys through< .e.

r p. orietary chargers.

tor by =2 PUi2 poriwreniitis corneced tothe FSA832.

Functional Description

Data Contact Detect (D7 —

DCD relies on the D+ and C
until the internal * at
following cases:

ines being piesent. DCD waits
':n Tou  has expired~in thie

= |fa charger ¢ >s not havs i D+ pin on the USE corinector;

= [ft~ O+ p. s ‘shorted to D- pin on the connector,

= |[f D~ pulle up toa.supply; or

= [f D+ dc ot have asufficient pathito ground to defeat a
pull-up IDP _SRC (ipp_src) sufreqit souice.

The FSA532 proceeds with chargei detection even though it
is unlikely that a charger is przseri«. If there is no charge, the
algcerithra reports an SDP<and closes the switch. If a device
15 pulling D+ HIGH, this vc'tage presents itself to the USB
transceiver or Physical Layer Interface (PHY) block within a
System on Chip (SoC) after the switch is closed.

If the DCD timeout is insufficient and the PHY block is so
equipped, DCD and the charging algorithm can be repeated
in the PHY block. The stipulation is that the total time from
Vgus valid to USB transceiver connection with a 1.5 kQ pull-
up to 3.3 V must be one (1) second, per USB 2.0 standards,
provided the portable device does not have a dead battery.

CHG_AL_N Output and Output Timing
CHG_AL_N output indicates that charge is allowed to be
drawn from Vgys when CHG_AL_N is LOW. When the

FSA832 first powers up and prior to detection, the
CHG_AL_N pin can follow Vgys up to 28 V, which is the

ahsolute maximum: Vgys voltage allowed. Whenever Vgys is
at CND, the F:3A832 is completely off and the switches and
2l 1/Os arein the Hi-Z state. When Vgys climbs above the
valid \Vgus~ threshold, detection occurs automatically and
CHG_DET, SW_OPEN, and CHG_AL_N all simultaneously
swiich to the states indicated in Table 1 if GOOD_BAT is
HIGH (see Dead Battery Provision description for
GOOD_BAT = LOW).

Dead Battery Provision

BC1.2 and USB 2.0 allow a portable device (defined as a
device with a battery) with a dead battery to take a maximum
of 100 mA from the USB Vpgys line for a maximum of 45
minutes as long as the portable device forces the D+ line to
Vpp_src. The FSA832 starts detection when Vgys crosses the
Vgusvip threshold and, if it detects a CDP or SDP and
GOOD_BAT is HIGH, automatically closes the switch and
does not force the DP_CON pin to Vpp_src.

Once charger detection is complete, the FSA832 starts a 30-
minute timer and forces the DP_CON pin to Vpp_src until the
timer elapses. During the 30-minute period; if GOOD_BAT is
LOW, Vpp _src is applied to DP_CON and the D+/D- switches
are opened. If GOOD_BAT is HIGH, Vpp_src is not applied to
DP_CON and the D+/D- switches are closed. If GOOD_BAT
is LOW when the 30-minute timer expires; regardless of
whether a proprietary charger, SDP, CDP, or DCP was
previously detected; the FSA832 removes Vpp src from
DP_CON and forces CHG_DET LOW and CHG_AL_N to Hi-
Z (SW_OPEN remains in Hi-Z). To exit this fault condition,
remove Vpus, wait for all the Vgys Printed Circuit Board
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(PCB) capacitance to discharge, and re-apply Vgus. Table 1
provides the functionality of the pins when the timer expires.

When GOOD_BAT is HIGH and the battery is removed from
the portable device while Vgys is valid, bringing GOOD_BAT
LOW; the FSA832 opens the isolation switches on DP_CON
and DM_CON and forces the DP_CON pin to Vpp_src. In this
scenario, the timer generally expires because the SoC does
not have a supply to bring GOOD_BAT HIGH unless the
battery that was removed is re-inserted within 30 minutes
after the USB plug is inserted.

If an SDP or CDP is inserted with GOOD_BAT HIGH during
the 30-minute timer; then GOOD_BAT changes to LOW,
SW_OPEN changes to Hi-Z, and the counter continues
counting until the 30 minutes expires. If GOOD_BAT then
returns to HIGH, SW_OPEN changes to LOW and finishes
out the 30-minute time.

GOOD_BAT has an internal pull-down resistor to ensure it is
LOW when the SoC is powered down. This input is designed
to have very V| interface with low-voltage SoCs driven with
1.2V supplies. GOOD_BAT can be connected to the
processor supply voltage becauses the processor should
wake up whenever Vgys is turned on.

Proprietary Chargers

Chargers pulling the USB data line DM_CON HIGH to 2.0 \*
or 2.7V and data line DP_CON HIGH to 2.0V or 2.7 /' ..
detected by the FSA832 and reported proprietary ¢ argers
with a higher charge current allowed. Other charge. that
float the DP/DM lines are also detected as a | ~ta. by
means of float detection. This allows a-= riev. v ¢ r
with floating DP/DM to benefit from hi¢® 2rche. 2 ¢ rent.

PS/2 Port

Mice and keyboards utilizing the PS/2 port interface pull the
clock and data pins of the PS/2 connector HIGH to VBUS
through a resistive pull-up. When the PS/2 device is adapted
to a USB interface, the clock and data pins are translated to
the DP_CON and DM_CON lines of the USB connector,
respectively.

The benefit of detecting the PS/2 port as a separate device
is the ability to limit the current that can be drawn from the
bus, thus protecting the PS/2 port. Once the PS/2 port is
detected, the DP_HOST and DM_HOST switches remain
open to protect the USB PHY connected to DP_HOST and
DM_HOST from voltages as high as Vgus.

Ground Drops

When a DCP is detected, Vp, =c is = ced on DP.CCN
provided GOOD_BAT is ** _H ¢ 5O0L BAT is.LOW\and
the DBP timer has nc’ xpires. Wi a5 A is‘flawing into
Veus and GND line“ of t. " JB cabl, the cuirerit can create
substantial ground © Jps  at Ii¥ e grcurd of the portable
device. This« p adc foti  .oltagz atthe DP_CON pin as

seen frori ‘he. “P D+ in. For the niaximum ground drop of
375 »V sp oifie. =0 e BC1.2 specification and for the
Qax . src Of 0.7 thevoltage as seen by the DCP

« ula e 1.c oV, Smart DCPs thad vely oitihis voltage
de ctic to determine attach ari (etach detection need to
take is into_zccount.

‘/gus TOlerance
Wtien Vgys risas, an internai Pawar-On Reset (POR) detects
this voltage ann pieparas the i~-SA832 for charger detection.

Vgus-voltages up “a.28.V can be tolerated by the Vgys pin.
Vgus 'can tolerate, voltages up to -2V for cases where a
cha'ger is-pivgged in backwards.
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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
Veus | Voltage from USB Connector -2 28 \%
Vsw USB Switch I/0O Voltage (DP_CON, DM_CON, DP_HOST, DM_HOST) -0.5 6.0 \Y

Isw USB Switch Current (DP_CON to DP_HOST, DM_CON to DM_HOST) -30 +30 mA
Viio Voltage from GOOD_BAT, CHG_AL_N, CHG_DET and SW_OPEN I/Os -0.5 6.0 \Y
Vea Voltage from CHG_AL_N Output -0.5 28.0 \%
lio CHG_AL_N, CHG_DET and SW_OPEN Outputs Sink/Source Current = +5 mA-
Tste | Storage Temperature Range l -65 +150 | ’C— i
Ty Maximum Junction Temperature +1.‘f‘_| _‘TC—
To Lead Temperature (Soldering, 10 Seconds) A U I *_956 °C
) L Gap \ ¥ \} 15
IEC 61000-4-2 System | USB Pins (DP_CON, DM_CON, Vgu. - NV :
ESD ~ R ~5— kv
Human Body Model, JEDEC JESD22-A114 L ' Pins 6
Charged Device Model, JEDEC JESD22-C101 . |AuPins \ ™~ |

Recommended Operating Co o tio s

The Recommended Operating Condi. ns tabl. deti es the.canditions fer actual devic# operation. Recommended operating

conditions are specified to ¢ > ¢ ‘mal p formance ‘c. the datasheet speciiicaiions. Fairchild does not recommend

exceeding them or designing 0 Absolute ~aum_ Ratinygs:

Symbol Raiameter Min. Max. | Unit
VBUS VBL 'np\ .9an Dltage 4 6 Vv
Vsw vite, ‘O " e for USK Fath 0 3.6 \%
1, AE)p atir.  Temperawre -40 +85 °C
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DC Electrical Characteristics

Unless otherwise indicated, Vgus=4 V to 6 V and Ta=-40 to +85°C. Typical values are at Ta=25°C unless otherwise specified.

Symbol Parameter Condition Min. | Typ. | Max. | Unit
Status Outputs
Vorco | Output HIGH Voltage (CHG_DET) lon=-2 mA 2.0 \Y
VoL 8&23&%’ \S/S\'}fglejl(zc,\,")'e—DET' loi=2 mA 04 | V
ore | GHO. AL N, SW OPEN) Swiching ~|10=E2 mA, CHG_AL N=20 k0210 100 | ns
Relative to Other Outputs Switching ’ -
Vsus Pin |
VBUSwio |Vaus Valid Detection Threshold bR 4001 W |
lsusn | Vaus Input Leakage Veus=0 V t0 0.8 V ' B | WA
Iveusact | Veus Active Mode Average Current Xf?eBr Eirrg\:rt ié?e’tgf‘?is. R ! 250 MA
Time from Vgys Valid Asserted to DP_CON Pu!'~d Do. ‘_to N\ND< h | -
i CHG_DET, CHG_AL_N and SW_OPEN |15 kQ; Al'Vo. ., Ec ced o Veys: | 250 | ms
Outputs Valid for BC1.2 Standard DP_CAN, YM_ ON,. GND
Accessory Detection (SDP, DCP, or CDP) sir_ «aneo. 'v_ ~ ’ O (1
Switch Characteristics
lore | Power Off Leakage Current \ SB\/!:)E;Q'UKB‘L;S_'O VN sw=0Voor ! 10 WA
Romse | petisianon® oo L1 |l Pl 3 Vesond a6 V 45 | 60 | 0
Control Input - R
ViH Input H* Eg ‘GOf ) _BAT) \ \¥ \J 1.1 \Y
Vi Ing tLC —.um—a(GOOD_EAT \" ‘. 0.5 \Y
Rpr dl-L i otance \'SL_O—D_BAT) \J N 1 MQ
Iin Ing '_Lemage Curreng (GOOD_;‘A r) |—\,_E;L;=5 V, GOOD BAT=0Vto4.4V 10 MA
liorr ~ -State Le;:ge Curi ?;I(—GOOD_ BA“S Veus=0 V, GOOD_BAT=0V to 4.4V 10 MA
tosp | Dead ETaIt;y Pro 'ia;o.u_(DBF Timer— 15 30 45 min
tes Tirme from GOOD_BA %\<§gﬁgd to SW_OPEN De-Asserted, Switches Closed 30 ms
and Meet the Rongss  Specification
- _+; Time from GO(:):BTAT De-asserted to SW_OPEN Asserted, Switches Opened 65 ms
T3attery Charger Detection Parameters from BC1.2 Specification
Vpat rer | Data Detect Voltage 0.25 0.40 V
VoM src | D- Source Voltage® 0.5 07 | V
Vop src | D+ Source Voltage® 0.5 07 | V
Viec Logic Threshold 0.8 2.0 V
Iom_sink | D- Sink Current 25 175 MA
Iop_sink | D+ Sink Current 25 175 MA
Ior sre | Data Contact Detect Current Source 7 13 HA

Continued on the following page...
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DC Electrical Characteristics

Unless otherwise indicated, Vgus=4 V to 6 V and Ta=-40 to +85°C. Typical values are at Ta=25°C unless otherwise specified.

Symbol Parameter Condition Min. | Typ. | Max. | Unit
toco_penc | Data Contact Detect Debounce 10 ms
tocp_tout | Time for DCD to Timeout 300 450 900 | ms
tvopsrc_on | D+ Voltage Source On Time 40 ms
tvomsrc_on | D- Voltage Source On Time 40 ms
Notes:

4. Guaranteed by characterization; not production tested.

5. The voltage source, Vpr_src / Vbom_sre, is able to source at least 250 pA when the output voltage i~ = the specified range.
This voltage source should not pull DP_CON / DM_CON below 2.2 V when DP_CON /DM_C* vis ;. ‘ed to a voltage of
3.0 V minimum or 3.6 V maximum with a resistance of 900 Q minimum or 1575 Q maxim+m.

AC Electrical Characteristics

Unless otherwise specified, values are at Ta=-40 to +85°C; all typical- ~lues« =2fo. " 5.3 V.at Taz25°C.
N A - -
Symbol Parameter Zc diti 2 Niin._; Typ. | viak. ’ Unit | Figure
_ A & =\
) =i Mi  RT=t Q, C =Lpr | 3 l
xtalk Active Ch?ﬁ?nel Crosstalk, DP_COM to N | dB Figure 6
DM_CON [+ a0k RT=50'C i <
_l_‘ oF ‘
Off Isolation Rejection Rat f=1 MHz . F:+=59"Q, C=0 p~ | 84
ORrr DM_HOST to DM_CON, . > HOS o \\ P Sy \ dB | Figure 5
DP_CON® f=240 Mz, Rr=50 Q, C =0 pFu -34
BW  |Bandwidth of S\ ch® |R+=50 O 15 GHz | Figure 5
Note:
6. Guaranteed by k- rizauuir; Not praduciion tzsied.
Capa. tar e
Unless otherwise ¢paciiied, valies.-are at-Ta=-2('to +85°C.
D A\

Symbao l Faiarnieter Condition Typical Unit | Figure
Cuff) | DP_CON, DM_CCN Off Capacitance!™ Veins=0.2 V, f=1 MHz 3.2 pF | Figure 7
Con |DP_CON, DM_CON On Capacitance'” Veins=0.2 V, f=1 MHz 5.8 pF | Figure 8

Note:
7. Guaranteed by characterization; not production tested.
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Test Diagrams

GND

Ron=Von / lon

Figure 3. On Resistance

Network Analyzer
Rs

Ry GND Vg

1
GND ¥
Vou.
GND :

R
A W

=201 5 (Vour/ VN

ﬂb_r{

GND

"

Rgand Ry are functions of the applicatior
environment (see AC/DC tables).

sola

Figy -5. Cha ~L7 [lIsolatici

JB—’—&\_ |

V * . nen
Capacitance f '« Nalo

Meter : r | Vser= 0 0rVee

|.n3

LN

‘

1% 1MHz i

n

Figure 7. Channel Off Capacitance

NC _| | aoFF)
' (A
E J__V|N
! Select -|v_
GND
Vge= 0 OrVee
**Each switch port is test  sep. ately.
Figui 4. C7lLe. =¢
NC [ Network Analyzer
— - — Rs

\
| ‘ ‘/# %/\\
N oy Wonvs
_L—T—T L Y ‘ VoND
[l >Ry ‘

L&Y
GND %GRT

- ND
Pgand R: are-uncuons of the eoplication
environrn:ent (see AC taules tor values).

VouT

CROSSTALK = 20 Log (Vou1/ Vi

Figure 6. Active Channel Crosstalk

Capacitance nBy
Meter nS

n

f=1MHz Vge= 0 OrVece
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Figure 8. Channel On Capacitance
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