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ON Semiconductor®

function

Features

" Power Management
—  Primary power supply: VBAT, 2.7 Vto 55V
—  Second power supply VBUS, 4.0Vio20V
® USB High Speed(480Mbps) Switch:
—  -3dB bandwidth: 1 GHz
—  3QRon Typical
® Audio switch
— Negative rail capability: -3V to +3V

—  THD+N =-110dB; 1 Vgws,
f=20Hz~20 kHz,32Q Load;

—  0.6QRon Typical

® High voltage protection
— 20V DC protection on CC port and SBU port
— 16V DC protection on DP/R and DN/L port

= Qver Voltage Protection:
— 5.8V (Typ) on CC port
— 4.5V (Typ) on SBU port
— 4.5V (Typ) on DP/R and DN/L port

= OMTP and CTIA pinout support

® Support Audio Sense Path

® SupportDead Battery

= 25-ball WLCSP Package (2.03mm x 2.03mm)

Applications
" Mobile Phone, Tablet, Notebook PC, Media Player

September 2017

FSA4476 — USB Type-C analog audio switch with protection

Description

FSA4476 is a high performance USBType-C port
multimedia switch which supports analog audio
headsets. FSA4476 allows the sharing of a common
USB Type-C port to pass USB2.0 signal, analog audio,
sideband use wires and analog microphone signal.
FSA4476 also supports high voltage on CC port, SBU
port and USB port on USB Type-C receptacle side. In
addition, FSA4476 supports USB Type-C dead battery
application and dual power supply with VBAT rail and
VBUS rail.

VBAT  VBUS
CC1 H CC1
CC1 =
& ] |
i CC2 H
Logic 5, . cez

USB Type-C
Receptacle

I-FSA4476

DN/

SBU2

1sBut
{

Figure 1.

Application Block Diagram

Ordering Information

Part Number Top Mark

Package Description

FSA4476UCX GR

25 Ball WLCSP
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Figure 2. Pin Assignment (Top Through View)
Pin Descriptions
Name Ball Description
VBUS Al Power Supply
VBAT A2 Power Supply
GND D1 Ground
DP/R D5 USB Positive Data/Right Audio Common Line
DN/L C5 USB Negative Data/Left Audio Common Line
DP E4 Positive Datal ine for USB signals
DN E5 Negative DataLine for USB signals
L C4 Left Line for Audio Signals
R D4 Right Line for Audio Signals
SBU1 E2 Sideband Use Wire 1 Common Line
SBU2 E1 Sideband Use Wire 2 Common Line
MIC D2 Microphone, connects to microphone pre-amplifier
GND_M C1 Sense Pin to Detect GND offset
SBU1_H B2 Host Side Sideband Use Wire 1
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Name Ball Description
SBU2 H B1 Host Side Sideband Use Wire 2
CC1 B5 Configuration Channel 1
Cc2 B4 Configuration Channel 2
CC1 H A5 Host Side Configuration Channel 1
CC2_H Ad Host Side Configuration Channel 2
INT A3 OVP Interrupt Output, active low(open drain)
INTH c2 Interrupt Output Signal; During EN1=1, INT1 is low active (open drain output)
when CC1_H <1.2V and CC2_H<1.2V.
ENN C3 Chip Enable, active low, internal pull-down by 1Mohm.
EN1 D3 Logic Configuration Input 1
EN2 E3 Logic Configuration Input 2
NC B3 No Connect
Truth Table
Headset USB switch | Audio switch MIC SW / SBU bypass
Power | ENN EN1,EN2 CC switch detection GND_M SW switch
OFF X XX Dead OFF OFF OFF OFF OFF
battery
ON H XX OFF OFF OFF OFF OFF OFF
ON L 00 ON OFF ON: OFF OFF ON:
DP/R to DP SBU1 to SBU1_H
DN/L to DN SBU2 to SBU2_H
ON L 01 ON OFF ON: OFF OFF ON:
DP/R to DP SBU1 to SBU2_H
DN/L to DN SBU2 to SBU1_H
ON L 10 ON ON OFF ON: ON: OFF
DP/Rto R SBUT to MIC
DN/LtoL SBU2 to GND_M
SBU2 to GND
ON L 11 ON ON OFF ON: ON: OFF
DP/Rto R SBU2 to MIC
DN/Lto L SBU1 to GND_M
SBU1 to GND
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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
Vear Supply Voltage from VBAT -0.5 6.5 \
VBUS Supply Voltage from VBUS -0.5 28 \
Vvice Veex, to GND -0.5 20 \Y
Vvee H Vecex H, to GND -0.5 6.5 \
Vsw ussaudo | Vop_gto GND, Vpn | to GND -35 16 \Y,
Vsw_uss Vpp to GND, Vpnto GND -0.5 6.5 \Y
Vsw_Audio Vi to GND, Vgrto GND, -35 +3.5 \Y
Vvseu Vsgut to GND, Vsguz2to GND, -0.5 20 \Y
Vvsau H Vsgut_nto GND, Vsguz 1o GND, 05 6.5 Y%
Vio MIC,GND_M, INT,INT1to GND, -0.5 6.5 Vv
VenTRL Control Input Voltage ENN,ENx -0.5 6.5 Vv
lccsw CC Switch Current 1.25 A
Isw_Audio Switch I/O Current, Audio path, -250 250 mA
Isw_uss Switch I/O Current, USB path, 100 mA
lsw_mic Switch 1/0O Current, MIC to SBU1 or SBU2 50 mA
lsw_aND_m Switch I/O Current, GND_M to SBU1 or SBU2 100 mA
Isw_anD Switch 1/0 Current, GND to SBU1 or SBU2 500 mA
Ik DC Input Diode Current -50 mA
Connector side and power pins:
Human Body Model, ANSI/ESDA/JEDEC VBUS, Vgar, CC1, CC2, SBUT, 4
ESD JS-001-2012 SBU2, DP/R, DN/L KV
Host side pins: the rest pins 2
Charged Device Model, JEDEC: JESD22-C101 1
Ta Absolute Maximum Operating Temperature -40 +85 °C
Tsta Storage Temperature -65 +150 °C

Recommended Operating Conditions
The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended operating
conditions are specified to ensure optimal performance. Onsemidoes not recommend exceeding them or designing to
Absolute Maximum Ratings.

Symbol Parameter Min. Typ. Max. | Unit
Power
VBAT Supply Voltage 2.7 55 \
VBUS Supply Voltage 40 20 \
USB Switch
Vswuss | Vor to GND, Vonto GND, Vorieto GND, Vont to GND | o | 40 | v
Audio Switch
Vsw_Audio ‘VDP/RtO GND, Vpnito GND, Vi to GND, Vrto GND ‘ -3 ‘ +3 ‘ v
© 2016Semiconductor Components Industries, LLC Wwww.onsemi.com
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Symbol Parameter Min. Typ. Max. | Unit
Vsw_mic MIC to GND 0 3.6 \Y
SBU Switch
Vysau Vsau1 to GND, Vssuzto GND, Vsgus rto GND, Vsgua 1to GND, | o | | 40 Vv
CC Switch
Vvice Vcex, to GND 0 55 \)
Vvee H Vcex H, 1o GND 0 55 \)
lccsw CC Switch Current 1.25 A
Control Voltage(ENN,ENX)
Vin Input Voltage High 1.3 \
Vi Input Voltage Low 0.5 \
Operating Temperature
Ta Ambient Operating Temperature ‘ -40 ‘ 25 ’ +85 °C
© 2016Semiconductor Components Industries, LLC Wwww.onsemi.com
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DC Characteristics

VBAT = 2.7 V to 5.5 V or VBUS= 4.0V to 20V, VBAT(Typ.) = 4.3 V or VBUS(Typ.) = 5V, Ta = -40°C to 85°C, and Ta (Typ.) =
25°C, unless otherwise specified."

TA=-40°C to +85°C

Symbol Parameter Condition Power Unit
Min. | Typ. | Max.
lcc VBAT Supply current VBAT=4.3V 25 A
lccz Quiescent current VBAT=4.3V 5 pA

USB/Audio Common Pins

VBAT: 2.7V to 5.5V
DN/L,DP/ R=-3V to 4.0V or VBUS: 4V 1o 20V -3.0 3.0 HA

| Off leakage current of Port DP/R
9z land DN/L

Power-Off leakage current of Port

uonounj uondalosd yum youms oipne bojeue 9-adAL gsn — 9.¥vS4d

loer DP/R and DN/L DN/L,DP/R=0V to 4.0V Power off -3.0 3.0 HA
Vov_trip | Input OVP Lockout Rising edge VBAT: 2.7V t0 5.5V 42 45 4.8 \
Vov nys | Input OVP Hysteresis or VBUS: 4V'to 20V 0.3 \
Audio Switch
| On leakage current of Audio DN/L,DP/R=-3V to 3.0V, VBAT: 2.7V to 5.5V 20 | 01 20 LA
ON switch DP,DN,R,L= Float or VBUS: 4V to 20V ' ' '
lore zr?;"g'o‘cf Leakage Currentonl |} p _oyio3v Power off 1.0 10 | pA
Ron | Switch On Resistance :SW3=V1 00 mA, Vew=-3V 0.6 0
0 VBAT: 2.7V t0 5.5V
R Pull down resistor on R/L Pin L-R=3V or VBUS: 4V'to 20V 6 10 14 KO
SHUNT | when Audio switch is off h
USB Switch
On leakage current of USB DN/L,DP/R=0V to 4.0V
lon . ’ ’ -3.0 1.0 3.0 HA
switch DP.DN,R,L= Float VBAT: 2.7V t0 5.5V
VBUS: 4V to 20V
loz | O leakage current of POt BP | oy pp —ov 1o 4.0v or ° 3.0 30 | pA

Power-Off Leakage Current on

loFF DP and DN DN,DP =0V to 4.0V

Power off -3.0 3.0 pA

VBAT: 2.7V t0 5.5V

Ron_use | USB Switch On Resistance Isw=8 mA, Vsw= 0.4V or VBUS: 4V 1o 20V 3 Q
CC Switch
lon On leakage Current of CC switch | Vsw from 0V to 3.6V, -1.5 20 HA
Rov | CC Path On Resistance lour=200mA, Vsw =5V ;’rB\f\BTL:Jg:TVt?OSZ'g\\// 300 mQ
Vov_trip | Input OVP Lockout Rising edge 5.6 58 6.1 \
Vov nys | Input OVP Hysteresis 0.3 \
Ry Dead Battery pull down 350uA on CCx pin VBAT<2.4V and 408 | 5.1 6.12 kO

resistance VBUS < 3.5V

© 2016Semiconductor Components Industries, LLC Wwww.onsemi.com
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1. Limits over the recommended temperature operating range (Ta = -40°C to +85°C) are correlated by statistical quality.
2. Guaranteed by characterization, not production tested

TA=-40°C to +85°C
Symbol Parameter Condition Power Unit
Min. | Typ. | Max.
CCx_H High Threshold under _
VTHRH | headset detection EN1=H VBAT: 2.7V to 5.5V 1 v
CCx_HLowThreshold under _ or VBUS: 4V to 20V
VTHRL | headset detection EN1=H 12 v
SBU Common pins
VBAT: 2.7V to 5.5V
loz Off leakage current of Port SBUx | SBUx= 0V to 4V or VBUS: 4V 1o 20V -3.0 3.0 HA
lor [ gy Off leakage current of Port | g oy 10 4v Power off 3.0 30 | uA
Vov_trip | Input OVP Lockout Rising edge VBAT: 2.7V to 5.5V 42 | 45 4.8 Vv
Vov hvs | Input OVP Hysteresis or VBUS: 4V to 20V 0.3 %
MIC Switch
. SBUx= 0V to 3.6V, MIC is
lon On leakage current of MIC switch floating VBAT:27Vio55v | 3.0 3.0 HA
VBUS: 4V to 20V
loz Off leakage current on MIC MIC=0V to 3.6V o ° -1.0 1.0 HA
lorr ,\Pﬂ‘l’ger Off leakage currenton | \ye_gy 10 3.6V Power off 1.0 10 | pA
: . MIC=0V to 3.6V, VBAT: 2.7V t0 5.5V
Ron MIC switch On Resistance Isw=30mA or VBUS: 4V to 20V 2 Q
GND_M Switch
VBAT: 2.7V to 5.5V
loz Off leakage on GND_M GND_M=0V to 3.6V or VBUS: 4V to 20V 2.0 2.0 MA
Power Off leakage current on
lorr GND_M =0V to 3.6V Power off -1.0 1.0 MA
GND_M
. , VBAT: 2.7V t0 5.5V
Ron GND_M Switch On Resistance Isw=30mA or VBUS: 4V 1o 20V 0.5 Q
SBU Bypass Switch
On leakage current of SBU SBUx= 0V to 4V, SBUx_H i
low bypass switch is floating 10 20 | A
VBAT: 2.7V t0 5.5V
loz Off leakage current on SBUx_H |SBUx_H = 0V to 4V or VBUS: 4V to 20V -1.0 1.0 MA
SBU bypass Switch On SBUx =0V to 3.6V,
Ron | Resistance Isw=50mA 8 Q
Internal GND Switch
Internal GND switch On 5 VBAT: 2.7V to 5.5V ]
Ron | Resistance Isw=200mA or VBUS: 4V to 20V 75 | 107 ) mQ
Notes:
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AC Characteristics
VBAT= 2.7 V to 5.5 V or VBUS= 4.0V to 20V, VBAT(Typ.) = 4.3 V or VBUS(Typ.) = 5V,Ta = -40°C to 85°C. Ta(Typ.) = 25°C,
unless otherwise specified.
TaA=-40°C to +85°C
Symbol Parameter Condition Power Unit
Min. | Typ. | Max.
Audio Switch
DP/R=DN/L =15V
. 3) s
ton Turn On Time RL =500 55 Us
DP/R=DN/L=15V
. (3) ’
torF Turn OFF Time RL =500 2 us
Xrak | Cross Talk (Adjacent) © f=1kHz, R.=50Q.Vew= 110 dB
1 Vrus
BW |-3 dB Bandwidth® R.=500Q 950 MHz
) f=1kHz, RL=50Q, CL= ] )
Orr | Off Isolation 0 PF, Vsw=1 Veus VBAT: 4.3V 100 dB
R.=600 Q, or VBUS: 5V
f = 20Hz~20 kHz, -110 dB
Vsw =2 Vrus
Total Harmonic Distortion + Ri=32 Q,
THD+N | Noise performance with A- f = 20Hz~20 kHz, -110 dB
weighting filter® Vsw = 1 Vaus
R.=16 Q,
f = 20Hz~20 kHz, -108 dB
Vsw = 0.5 Vrus
USB Switch
DP/R=DN/L =15V
on time® ;
ton Turn-on time RL=500 40 Hs
DP/R=DN/L=15V
off time @ ;
torr Turn-off time RL =500 1 Us
) VBAT: 4.3V
BW -3dB Bandwidth R.=50Q or VBUS: 5V 1 GHz
o Off Isolation® between DP, DN |f= 1 kHz, Ru=50 , CL= 100 4B
IRR | and common node pins 0 pF, Vsw =1 VRus
t DP/R and DN/L gins OVP RiL=50 Q,Vsw= 3.5V to 05 15 s
OVP | Response Time® 55V : : H
CC Switch
ton | Turn-On Time® Vicex= 5V, RL= 5k Q 05 ms
tore | Turn-Off Time® Vicex= 5V, RL= 5k Q 3 Us
BW | PD Traffic Bandwidth® R.=50Q VBAT: 4.3V 25 MH
raffic Bandwi = or VBUS: 5V z
. @ |Ri=25Q,
tove CCx pins OVP Response Time CL=200pF Vsw:4V to 7V 0.6 1 Us
SBUx Bypass Switch
i SBUx Pins OVP Response Ri=50 Q,Vsw= 3.5V to VBAT: 4.3V 06 1 s
O | Time® 55V or VBUS: 5V : H
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Ta=-40°C to +85°C
Symbol Parameter Condition Power Unit
Min. | Typ. | Max.
Isw on SBUx=1mA and
imald)
ton Turn-On Time clamp to 2V, Rion MIC and 12
GND Mo100mV VBAT: 4.3V e
torF | Turn-OFF Time —V= : : 1
series 50 Q on GND_M pin or VBUS: 5V
BW |Bandwidth® RL=50Q 25 MHz
MIC/GND_IM/Internal GND Switch
ton_mic 10
ton_ano_m | Turn-On Time'® Isw on SBUx=1mA and 60
clamp to 2V, R.on MIC and 950
fon_anp SBUx_H=1KQ, S
e GND_M=100mV, series 50 VBAT: 4.3V ] HS
OFF— Qon GND_M pin or VBUS: 5V
torr GND_M | Turn-OFF Time® 1
torr_GND 1
BW | MIC switch Bandwidth® R.=50Q 25 MHz
Interrupt delay
3) INT pull up by 10k resistor
Toetay nT | INT response delay to valid power VBAT: 4.3V 5
us
ToeLAY_INT @) INT1 pull up by 10k or VBUS: 5V
1 INT1 response delay resistor to valid power 5

3. Guaranteed by characterization, not production tested

Capacitance
Unless otherwisestatedVBAT = 2.7 V to 5.5 V or VBUS= 4.0V to 20V, VBAT(Typ.) = 4.3 V or VBUS(Typ.) = 5V, Ta = -40°C to
85°C, and Ta (Typ.) = 25°C.

Ta=- 40°C to +85°C
Symbol Parameter Condition Power Unit
Min. | Typ. | Max.
On Capacitance f=1MHz, 100 mVpk.pk, 100 mV DC
Con_uss/audio (Common Port)® bias 7 oF
c Off Capacitance f=1MHz, 100 mVpk.pk, 100 mV DC
OFF_USBAwde | (Gommon Port) ) bias / pF
C Off Capacitance f=1MHz, 100 mVpk.pk, 100 mV DC > F
OFF_USB | (Non-Common Ports)” | bias Figure 12 P
Off Capacitance f=1 MHz, 100 mVpk.pk, 100 mV .
COFF?SBUX?H ~ (4) . ’ ’ VBAT 43V 12 pF
(Non-Common Ports) DC bias, or VBUS: 5V
Off Capacitance f=1MHz, 100 mVpk.pk, 100 mV
Corr_saux (Common Ports)®* DC bias, 140 pF
On Capacitance f=1MHz, 100 mVpk.pk, 100 mV
Con saux (Common Port) @ DC bias, 150 pF
Control Input Pin f=1MHz, 100 mVpp,
ContaL Capacitance (ENx) 100 mV DC bias ENx,ENN 6 PF

4. Guaranteed by characterization, not production tested
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Application Information

Dead Battery

FSA44776 supports dead battery application. When
power is not applied to FSA4476 and it is attached to
a Source device, then the Source would pull up the
CC line connected through the cable. FSA4476 in
response would turn on the pull-down that will bring
the CC voltage to a range that the Source can detect

an attach event and turn on VBUS.

Power supply configuration

Headset detection

FSA4476 integrates headset unplug detection
function by detecting the CCx_H voltage. The headset
detection is only active during audio switch on
status(EN1=1). When headset is attached( both
CC1_H and CC2_H are Low), the flag signal is sent
low to host controller by INT1 (INT1= low). Once
either of CCx_H= High (CCx_H>1.5V), INT1 will be
released to high by external pull up resistor.

VBUS VBAT Power supply
Invalid Invalid Max (VBAT  VBUS)
Valid Invalid VBUS
Invalid Valid VBAT
Valid Valid VBAT

© 2016Semiconductor Components Industries, LLC
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Test Diagrams
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Figure 3. On Resistance
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' Select V GND
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Figure 5. On Leakage
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L Vsw

1 A
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VSEL

RL and C_ are function of application
environment (see AC/DC Tables )

Crincludes test fixture and stray capacitance

Figure 7.
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4

V GND

—L_VseL
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Test Circuit Load

Network Analyze|
Rs

VIN

GND

Vour

GND RT

R Land Care function of application GND

environment (see AC/DC Tables)

Ciincludes test fixture and stray capacitance

Figure 9. Bandwidth

Ino
Float__v oy
S A—
i _-I__VSW
:< Select yGND

VSgL= 0 or Vbp

**Each switch port is tested separately

Figure 4. Off Leakage (loz)
Ino
Float__v
——@B—
/r
i —L_Vsw
|< Select -|V_GND

VBAT = VBUS = 0V

**Each switch port is tested separately

Figure 6.

Power Off Leakage (loff)

10%‘\

VIO ouT |
H=3.3v |

L=0V
—
Ton !
Figure 8. Turn On/Off Waveforms
Network Analyze
Rs
VontRL { RT GND Vs
L GND
. | GND
WV_GND Vout
GND RT
Rsand Ry are function of application
environment (see AC/DC Tables) GND

OFF - Isolation = 20 Log (Vout/ VIN)

Figure 10. Channel Off Isolation
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Network Analyzer|
Rs
VIN v
VSEL GND Vs \
__I__—'—_ 1 GND Capacitance _O/' ! ; oy
! SEL = DD
-|V- . Meter i
GND ;GND o] VouT v
RT i F = 1MHz A
GND GND
Rs and Rr are function of application
environment (see AC/DC Tables)CROSSTALK =20 Log (VouT/ VIN)
Figure 11. Adjacent Channel Crosstalk Figure 12. Channel Off Capacitance
Network Analyzer|
Rs
Capacitance AQ;}f ViN
| GND Vs
Meter - |
J_—VSEL t GND
F = 1MHz Vsei= 0 or VDD T 4@
V GND VouT
GND
RT
— Ri and G. are function of application GND
environment (see AC/DC Tables)
CL. includes test fixture and stray capacitance
Figure 13. Channel On Capacitance Figure 14. Total Harmonic Distortion (THD+N)
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Physical Dimensions

BALL A1 /. !

INDEX AREA o R

NOTES:

1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 2009.

2. CONTROLLING DIMENSION: MILLIMETERS
3. DATUM C APPLIES TO THE SPHERICAL CROWN

OF THE SOLDER BALLS

4. DRAWING FILE NAME: UC025ADrevO

TOP VIEW

SIDE VIEW

E’_»«
[
DPOOOF
fd |00QO0
L R s
190000

©0PO®
125‘345

BOTTOM VIEW

[4]o.005([C|A[B]

Db
25X

Figure 15.

MILLIMETERS
DIM | MIN. | NOM.| MAX.
A | 0547 | 0586 | 0.625
A1 | 0188 | 0208 | 0.228
A2 | 0360 | 0378 | 0.39%
b 024 | 026 | 028
D 2,000 | 2.030 | 2.060
E 2.000 | 2.030 | 2.060
e 0.40 BSC
DETAIL A
5]
Al ‘ (@0.215)Bottom
of Cu Pad

F®0000
190000

RECOMMENDED
MOUNTING FOOTPRINT
(NSMD PAD TYPE)

25-ball WLCSP

@lele)e) (@0.315)
o0 ) T Solder Mask
[1.60] 7 0000 Opening
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