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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

SUMMARY OF TYPICAL CHARACTERISTICS

USB PATH AUDIO PATH

Number of switches 2 2
ON-state resistance (ron) 4Q 3Q
ON-state resistance match (Argp) <03Q <03Q
ON-state resistance flatness (roniat) N/A 15Q
Turn-on/turn-off time (ton/torr) <2us <4us
Bandwidth (BW) 650 MHz N/A
OFF isolation (O;so) -22 dB -83dB
Crosstalk (Xtak) -31dB -83dB
Total harmonic distortion (THD) N/A 0.05%

PIN DESCRIPTION TABLE

NO. NAMP;N TYPE DESCRIPTION
1 D- 110 USB Data (Differential —)

2 R 110 Right Channel Audio

3 L 1/O Left Channel Audio

4 GND Ground | Ground
5 Vaubio Power | Supply Voltage
6 D-/L /10 USB/Audio Common Connector
7 D+/R 110 USB/Audio Common Connector
8 AsgL Input Control Input for Audio Path
9 Vgus Input Control Input for USB Path

10 | D+ 110 USB Data (Differential +)
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FUNCTION TABLE
AsgL Vaubio VBus LR D+, D-
L L L OFF OFF
L L H OFF OFF
L H L ON OFF
L H H OFF® ON
H L L OFF OFF
H L H OFF OFF
H H L ON OFF
H H H ON OFF
(1) 100Q shunt resistors are enabled in this state.
TYPICAL APPLICATION BLOCK DIAGRAM
Processor
Alternatively, wire
VBUS to the USB D+
connector for auto USB 2.0
USB detection v D— Phy
1 ASEL
D+
Of—-- —PVBUs D—
O D+/R Vv
o D_L YAUDIO [
O R
USB L
Connector
TS5USBA224 AUDR

Audio
AUDL § Amplifier
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SWITCH BLOCK DIAGRAM B
l Y o
D+/R
| A R
Rshunt
v D-
D-/L @
A L
Rshunt
VaubIO 1
V ASEL
BUS Control Logic
Rpd1 i Rpd?2
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ABSOLUTE MAXIMUM RATINGS®®
over operating free-air temperature range (unless otherwise noted)

MIN MAX| UNIT

Vaubio  Supply voltage range ©® -0.5 65| V
xm -05 65| V
VD_ Analog voltage Range®)
Vf Vaubio — 6.5 Vaupio + 0.5 v
Ik Analog port diode current Vp+, Vp_<0 -50 mA
Ip+: Ip— ) Vp+, Vp- = 010 Vaypios

ON-state switch current —100 100 mA
Ir, I VR, VL Vb+/r: VoL = Vaubio — 5.5 V 10 Vaypio
|
Iii,/LR ON-state peak switch current® —-200 200
\ Digital input voltage range -0.5 6.5 \Y
Ik Digital logic input clamp current® V<0 -50| mA
laubio  Continuous current through Vaypio 100 mA
lonD Continuous current through GND -100 mA
Tstg Storage temperature range —65 150 °C
(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.

All voltages are with respect to ground, unless otherwise specified.

Pulse at 1-ms duration <10% duty cycle.

(2
(3
4
PACKAGE THERMAL IMPEDANCE®

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP UNIT
03a ‘ Package thermal impedance RSW package 175 °C/IW
(1) The package thermal impedance is calculated in accordance with JESD 51-7.
ELECTRICAL CHARACTERISTICS
Ta =-40°C to 85°C, typical values are at Vaypio = 3.3V, T, = 25°C (unless otherwise noted)
PARAMETER ‘ TEST CONDITIONS ‘ MIN  TYP MAX | UNIT
USB SWITCH
Vp+, Vp- Analog voltage range 0 5.5 Vv
Ton ON-state resistance Vaubio =3V, Veus =5V, VaseL =0V, Switch ON 4 7 Q
VD+/D— =0V,04V, ION =-8mA
Argn ON-state resistance match Vaubio =3V, Vegus =5V, VaseL =0V, Switch ON 0.3 Q
between channels Vpup-=0V, 0.4V, loy = -8 MA
ID+(OFF) D+ ,D- VAUDlO =3.6 V, VBUS =0 V, VASEL =3.6 Switch OFF +50 nA
Ip—(oFF) OFF leakage current )
Vp+ Vp-=0.3V, Vpyr ,Vpy =03V
|D+(ON) D+ ,D- Vaubio =3.6 V, Vgus =5V, VasgL =0 Switch ON +50 nA
Ip—(on) ON leakage current )
Vp+ ,Vp- = 0.3V, Vpyr = Open
AUDIO SWITCH
Vg,V Analog voltage range Vaubio Vaubio \%
-55
fon ON-state resistance Vaubio =3V, Vegus =0V, VasgL =3V, Switch ON 3 5 Q
Vyr=-2V,0V, 0.7V, Ioy =-26 mA
Argn ON-state resistance match Vaubio =3V, Veus =0V, VaseL =3V, Switch ON 0.3 Q
between channels Vyr =0.7V, lony = =26 mA

RN © 2010, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS (T )
Ta =—40°C to 85°C, typical values are at Vaypio = 3.3 V, Ta = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Ton (flat) ON-state resistance flatness | Vaupio =3V, Veus =0V, VasgL =3V, Switch ON 15 2.5 Q
ViR=-2V,0V, 0.7V, loy = —26 mA
ISHUNT Shunt resistance VAUDlO =3V, VBUS =5V, VASEL =0V, Switch OFF 100 200 Q
ViR = 0.7V, loshunt = 10 mA
IL(oFF) L, R OFF leakage current Vaubio =3.6 V, Vgus =5V, VasgL =0 Switch OFF +50 nA

V, Vi, Vi = 0.3V, Vaupio-0.3 V.,
Vp+/rs Vb = 0.3V, Vaupio—0-3V
IL(ON) L,RON Ieakage current VAUDIO =36V, VBUS =0V, VASEL =3.6 Switch ON +50 nA
V.D+R, D-L = 0.3V, Vg, V| = 0.3V,
Vaupio—0-3 V, Vaupio—0.3V

Vp+r: Vb =Open

Ir(OFF)

Ir(ON)

DIGITAL CONTROL INPUTS (AsgL, Vsus)

Viy Input logic high Vaupio = 2.7V to 5.5V 1.2 \%

Vi Input logic low Vaupio = 2.7V to 5.5V 0.5 \%

Iin Input leakage current Vaupio = 3.6V VIN = 3.6V +10 HA
VIN = 0V 11

I'pD1 Internal pulldown resistance 3 MQ

I'pD2 Internal pulldown resistance 5 MQ

6 ) B D TI C ) CO m?TiTexas Instruments Incorporated
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DYNAMIC CHARACTERISTICS
Ta =—40°C to 85°C, typical values are at Vaypio = 3.3 V, Ta = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS ‘ MIN  TYP MAX| UNIT
USB SWITCH
. Vaupio =3V, Vgys =0 V105V, Vasg =0V, 2 us
t Turn-on t
ON urn-on time Vosr, o = 1V, B 10
. VAUDlO =3V, VBUS =5Vto0V, VASEL =0V, 1 us
t Turn-off time
OFF u : VD+/R, D-/L = 1V, 10
tsk() Channel-to-channel skew 12f0 MHz, 35 ps
Skew of opposite f =t 240 MHz 25 ps
tskp) transitions of same ® 11 ’
output
CD+(OFF) i . VAUDlO =3V, VBUS =0V, ASEL =3V, Switch OFF 2.8 pF
Co_orp) D+, D-OFF capacitance f = 240 MHz
CD+(ON) . Vaupio = 3V, Veus =5V, AggL = ov, Switch ON 12.5 pF
Coon) D+, D— ON capacitance f = 240 MHz
c Digital input capacitance ;/’_*Uf'laszs Vi Veus =0V, AseL =0V, 2.2 PF
BW Bandwidth Vaupio = 3V, Veus =5V, VasgL = oV, A 12 Switch ON 650 MHz
. Vaupio = 3V, Vgus = oV, VaseL = 3V, Switch OFF 22 dB
Oiso OFF Isolation R, =50 Q, f = 240 MHz, B 14
VAUDlO =3V, VBUS =5V, VASEL =0V, Switch ON =31 dB
XTALK Crosstalk R, = 50 Q, f = 240 MHz, B 13

AUDIO SWITCH

- . Vaupio = 3V, Vgus = OVorb5YV, VaseL = OVto3V, 4 (VS
ton Turn-on time Vouro =1V, B 10
~ . VAUDlO =3V, VBUS =0V, VASEL =3Vto0OV, 1 us
torr Turn-off time Vowroo =1V, B 10
CL(OFF) L, R OFF Capacitance Vaupio = 3V, Veus =5V, VasgL = ov, Switch OFF 4.5 pF
CR(OFF) f=20kHz
CL(ON) L, R ON Capacitance Vaubio =3V, Veus =0V, VaggL =3V, Switch ON 15 pF
CR(ON) f=20 kHz
VAUDIO =3 V, VBUS =5 V, VASEL =0 V, Switch OFF -83 dB
Oiso OFF Isolation R =50 Q,
f=20kHz, @ 14
VAUDIO =3 V, VBUS =0 V, VASEL =3 V, Switch ON -83 dB
XT1ALK Crosstalk R =50 Q,
f=20kHz, B 13
. . . Vaupio = 3V, Vgus = ov, VaseL = 3V, f=20Hzto 20 kHz, 0.05 %
THD Total harmonic distortion R, = 600 Q, Vi = 2 Vpp
SUPPLY
Vaubio Power supply voltage 2.7 5.5 \%
laubio Positive supply current Vaupio =3.6 V,Vguys=00r5V,Vaser =0t0 3.6 V, loy1=0 6 10 HA
Power off leakage 110 A
lorr g Vaupbio =0V, Vp4R, b1, b+, b-, LR =010 5.5V H

current
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TYPICAL CHARACTERISTICS
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3. THD vs Frequency for Audio Switch 4. Gain vs Frequency for USB Switch
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TYPICAL CHARACTERISTICS (# T W)
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5. Off Isolation vs Frequency for Audio Switch 6. Off Isolation vs Frequency for USB Switch
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7. Cross Talk vs Frequency for Audio Switch 8. Cross Talk vs Frequency for USB Switch
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TYPICAL CHARACTERISTICS (# T Q)

04 06 08 10 12
= Time (x10%-9) s

9. USB 2.0 Eye Pattern for USB Switch
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PARAMETER MEASUREMENT INFORMATION

(Enable and Disable Times)
—_——————— | Vobp
| Input Generator | T
| H ViN
| 1
I 500 |
V 50Q
| ¢ : TEST CIRCUIT
|
|___T_____! = DUT
'_——G _____ l O 2- Vpp
| t t:
: nput Generator | v, Vo S1 O Open
| 500 I GND
I 500 Cu
| Va2 | (see Note A) R
| |
N N N N N
TEST Vaupio (Vop) $1 RL Vin CL Va
tpLz/tpzL 33V 2. Vpp 200 O GND 10 pF 03V
tpHz/tpzu 33V GND 200 Q Vpp 10 pF 03V
Voo
Output Control Vo2 Ve /2
" (Vin) DD DD
| T~ ov
tpzr P — > [ tpz
Output | | Vou
Waveform 1 |
Vppl2 | |
Vo S1at2 Vpp | VoL +10%
(see Note B) oL
Output v
Waveform 2 OH
Vo S1 at GND
(see Note B) VoL

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t,<2.5 ns, tt<2.5 ns.
The outputs are measured one at a time, with one transition per measurement.
tpLz and tpz are the same as t;; or toer.
tpzL and tpzy are the same as tg, or toy.

mmooO

10. Test Circuit and Voltage Waveforms

RN © 2010, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION

(Skew)
——————— —— | Vop
| Input Generator | T
| ViN
i
: 500 |
V 50 Q2
| "¢ : TEST CIRCUIT
|
|___—_____! - DUT
[ e e e e l O2- Vpp
| Input Generator | v, Vo RL s1/“ O Open
|
: 50 Q2 I cL GND
I Ve2 | 500 l (see Note A) I RL
|1 Il . L1 i
e - - - -
TEST Vaubio (Vop) S1 RL Vin CL
tsk(o) 3.3Vv+03V Open 200 O Vpp or GND 10 pF
tsk(p) 3.3V+03V Open 200 O Vpp or GND 10 pF
—————— 35V
v lf;ao'r“ Aa; 7‘1 S’t ————— 25V
I 15V
|
|4—’I— tPLHxX :H:— tPHLx
L — Von
Vo Data Out at | | o
XB1 or XB2 | : SIOH + VOL)IZ _____ 35V
oL
e, Ny
| tek) | |4—>I- tsk(o) I I oV
Vo | | _—— VOH l | l |
Data Out at | | Ve + Ve )2 |4—>|— tpLH |4—>|— tPHL
YB4 or YB - ( OH OL)
1 2 | | | | VoL ———Von
I [ | | Output (Vou + Vou)/2
[P tey [ touyy Vor
tsk(o) = t PLHy - t PLHX OF tPHLy - t PHLX tsk(p) = tPHL - tPLH
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
OUTPUT SKEW (tsk (o) PULSE SKEW [tsk(p)]
NOTES: A. C_ includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50, t, <2.5 ns, tt<2.5 ns.

D. The outputs are measured one at a time, with one transition per measurement.

11. Test Circuit and Voltage Waveforms

12
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PARAMETER MEASUREMENT INFORMATION

EXT TRIGGER
J_ BIAS
VBias Network Analyzer
(HP8753ES)
fa fa
I P1 P2 I
Vbp
Ao 0B, l
I C|_ =10 pF
(see Note A)
J_ SEL DUT 1
VseL

A. C_includes probe and jig capacitance.

B 12. Test Circuit for Frequency Response (BW)

Frequency response is measured at the output of the ON channel. For example, when Vgg = 0 and Ay is the
input, the output is measured at 0B,. All unused analog I/O ports are left open.

HP8753ES Setup

Average = 4
RBW = 3 kHz
Vgias = 0.35V
ST=2s

P1 =0 dBM

13
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
_,_7 BIAS
VBias Network Analyzer
(HP8753ES)

9 P1 P2 9
Vbp
Ao 0B,
Aq 1B,
0B,
1B,
DUT
A, 2B,
As 3B,
2B,
3B,
| SEL
VseL JT—

A. C_includes probe and jig capacitance.
B. A 50-Q termination resistor is needed to match the loading of the network analyzer.

13. Test Circuit for Crosstalk (Xta k)

Crosstalk is measured at the output of the nonadjacent ON channel. For example, when Vgg = 0 and A, is the
input, the output is measured at Az. All unused analog input (A) ports are connected to GND, and output (B)
ports are left open.

HP8753ES Setup

Average = 4
RBW = 3 kHz
VBlAS =035V
ST=2s
P1=0dBM

14 ) B D TI C ) CO m?TiTexas Instruments Incorporated


http://focus.ti.com.cn/cn/docs/prod/folders/print/ts5usba224.html
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TS5USBA224

ZHCS273A -OCTOBER 2010—-REVISED OCTOBER 2010

PARAMETER MEASUREMENT INFORMATION (continued)

IR0

EXT TRIGGER
_,_7 BIAS
VBias Network Analyzer
(HP8753ES)
9 P1 P2
Vop
Ao 0B
Aq 1B,
DUT
0B,
1B,
_,_7 SEL
VseL J_—

A. C_includes probe and jig capacitance.

B. A 50-Q termination resistor is needed to match the loading of the network analyzer.

14. Test Circuit for OFF Isolation (O;so)

OFF isolation is measured at the output of the OFF channel. For example, when Vg = GND and A; is the input,
the output is measured at 1B,. All unused analog input (A) ports are connected to ground, and output (B) ports

are left open.

HP8753ES Setup

Average = 4
RBW = 3 kHz
VBlAS =035V
ST=2s
P1=0dBM

iR © 2010, Texas Instruments Incorporated
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’E Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TS5USBA224RSWR UQFN RSW 10 3000 180.0 8.4 159 | 2.09 | 0.72 4.0 8.0 Q1

Pack Materials-Page 1

www.BDTIC.com/TI
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5USBA224RSWR UQFN RSW 10 3000 202.0 201.0 28.0

Pack Materials-Page 2
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MECHANICAL DATA

RSW (R—PUQFN—N10) PLASTIC QUAD FLATPACK NO—-LEAD

Pin 1 Index Area

0,55
@ 0.45 0,13 Nominal
{Lead Frame
|
L ,
i —X ? Seating Plane
R S B
=R X
Seating Height
0,40
0,20
0,55
0,45 1 L 2
1

0 :| N 4} E’ — 3

gg s 1 (080
i 1 ldentifir —— | S 5
0,10 X 45° 8 ‘ +-

|
7 6
o 210 g e o 222
035 I 0,15
o 0,07 W[c[A]B]
0,05@|C

Bottom View
4208097/C 07/2008

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—lead) package configuration.

This package complies to JEDEC MO-288 variation UDEE, except minimum package height.

{'f TEXAS
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