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‘ 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 (rq) 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;sp) -22 dB -83dB
Crosstalk (XtaLk) -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 110 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 +)

MY © 2010, Texas Instruments Incorporated
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FUNCTION TABLE
AseL 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——- —»|VBuUs D
@) D+/R Vv
o D_L YAUDIO [
& R
USB — L
Connector
TS5USBA224 | | AUDR .
| Audio
I AUDL § Amplifier
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SWITCH BLOCK DIAGRAM
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D+/R Y

| 4 R
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R

shunt

-V D-
D—/L @
A L
— — —
Rshunt
Vaubio §—— 1
VBus ASEL

Control Logic

Rpd1 Rpd2

¢
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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 \
Ik Analog port diode current Vp+, Vp_<0 -50 mA
Ip+, Ip- . Vp+, Vp_ =010 Vaupios

ON-state switch current —100 100 mA
IR, I VR, VL Vo+r: Vb = Vaupio — 5.5 V 10 Vaupio
|
|E+//LR ON-state peak switch current® —-200 200
V| Digital input voltage range -0.5 6.5 \Y
i Digital logic input clamp current® V<0 -50| mA
laubio  Continuous current through Vayupio 100 mA
IoND 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.

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

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

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

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, VasgL =0V, Switch ON 0.3 Q
between channels Vpup-=0V, 0.4V, lgy = -8 MA
ID+(OFF) D+ ,D- VAUDlO =3.6 V, VBUS =0 V, VASEL =3.6 Switch OFF +50 nA
Io—(oFF) OFF leakage current Vv,
Vp+ Vp-=0.3V, Vpyr ,Vp =03V
ID+(ON) D+ ,D— VAUDlO =3.6 V, VBUS =5 V, VASEL =0 Switch ON +50 nA
Io—(oN) ON leakage current Vv,

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
Vir=-2V,0V, 0.7V, lgy =-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 5
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ELECTRICAL CHARACTERISTICS (T )
Ta =—40°C to 85°C, typical values are at Vpypio = 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 Vaupio = 3.6V, Vgus = ov, VaseL = 3.6 Switch ON +50 nA
IroN) V,D+R, D-L = 0.3V, Vg, V= 0.3 V,
Vaupio—0-3 V, Vaupio—0.3V

Vp+/r: Vb =Open

IR(OFF)

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 \%

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

I'pD1 Internal pulldown resistance 3 MQ

'pD2 Internal pulldown resistance 5 MQ

6 MR © 2010, Texas Instruments Incorporated
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DYNAMIC CHARACTERISTICS
Ta =—40°C to 85°C, typical values are at Vpypio = 3.3 V, Ta = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS ‘ MIN  TYP MAX| UNIT
USB SWITCH
. Vaupio = 3V, Vgus = OVto5v, VaseL = ov, 2 (VS
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) . . 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
. VAUDIO =3 V, VBUS =0 V, VASEL =3 V, 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, & 13

AUDIO SWITCH

- . Vaupio = 3V, Vgus = OVorb5YV, VaseL = OVto3V, 4 (VS
ton Turn-on time Vouro =1V, B 10
~ . VAUDlO =3V, VBUS =0V, VASEL =3Vto0V, 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 VAUDlO =3V, VBUS =0V, VASEL =3V, Switch ON 15 pF
CR(ON) f=20 kHz
Vaupio = 3V, Veus =5V, VasgL = ov, Switch OFF -83 dB
Oiso OFF Isolation R, =50 Q,
f=20kHz, @ 14
Vaupio = 3V, Vgus = ov, VaseL = 3V, Switch ON -83 dB
XtaLk 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,Vgys =00r5V, Vagg =0t0 3.6V, Ioyr =0 6 10 HA
Power off leakage 110 A
lorr g Vaupio =0V, Vp4R, b1, b+, b-, L, R =010 5.5V H

current

RN © 2010, Texas Instruments Incorporated 7
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS (T W)
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TYPICAL CHARACTERISTICS (# T Q)

o8 o 12
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9. USB 2.0 Eye Pattern for USB Switch

4
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PARAMETER MEASUREMENT INFORMATION
(Enable and Disable Times)

——————— —— | Vbp
| Input Generator | T
| H ViN
| 1
I 500 |
V 50Q
| ¢ : TEST CIRCUIT
|
|___T_____! = DUT
'_——G _____ I O 2- Vpp
| t t:
: nput Generator | v, Vo R, S1 O Open
| 500 I GND
I 500 Cu
| Va2 | (see Note A) R
| |
1 : - - :
TEST Vaupio (Vop) $1 RL Vin CL Va
tpLz/tpzL 33V 2. Vpp 200 O GND 10 pF 03V
tpHz/tpzH 33V GND 200 O Vbb 10 pF 0.3V
Vob
Output Control Vo2 Ve /2
" (Vin) DD DD
| | oV
trz > 4— | € tpz
Output | | Vou
Waveform 1 |
Vppl2 | |
Vo S1at2 Vpp | | Vo + 12%_
(see Note B) | | | oL
tbzi P 4= P ez
Output — v
Waveform 2 VoH - 10% OH
Vo $1at GND

(see Note B) VoL

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

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

AR © 2010, Texas Instruments Incorporated 11
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PARAMETER MEASUREMENT INFORMATION

(Skew)
——————— —— | Vop
| Input Generator T
| | Vin
1
| 1
I 500 |
V, 50 O
| ¢ : TEST CIRCUIT
|
|___T_____! = DUT
[ —— e — I O2- Vpp
: Input Generator | v, Vo RL s1/“ O Open
I 500 I GND
CL
: Va2 | 00 (see Note A) Ru
| |
N B - - -
TEST Vaubio (Vo) 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 e A D —
v I I 1.5V
|4—’I— tPLHxX :H:— tPHLx
L — Von
Vo Data Out at | | o
XB4 or XB, | Vow*Vo2 35V
| L VoL
| | | | | | Input ! ———— 25V
: |<—P|— tsk(o) | |‘—’|— tsk(o) | | 1.5V
- |
Vo DataOut at | | | Vo |4—>|— tpLH :4—>|— tPHL
YB4 or YBy | —— (Vou + Vov)/2 | |
I | | VoL ——— Von
I |, ol ¢ Output (Vou * Vou)/2
|<—>|— PLHY | [ teHLy VoL
tsk(o) = tPLHy - tPLHX OF tpHLy - tPHLX 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 MR © 2010, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION

EXT TRIGGER
i BIAS
VBIAs Network Analyzer
(HP8753ES)
FaY FaY
f P1 P2 f
Vbp
Ao 0B4 i
I CL=10 pF
(see Note A)
i 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

RN © 2010, Texas Instruments Incorporated 13
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
h BIAS
VBias Network Analyzer
(HP8753ES)

N N
f P1 P2 f
Vbp
Ao 0B,
Aq 1B4
0B,
1B,
DUT
A, 2B,
A; 3B,
2B,
3B,
h SEL
VsEL %

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 (Xtaix)

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 MR © 2010, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
h BIAS
VBias Network Analyzer
(HP8753ES)

9 P1 P2 9
Vbp
T
Ag 0B
Aq 1B4
DUT
0B,
1B,
| SEL
VsEL é

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;sp)

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

WAL © 2010, Texas Instruments Incorporated 15
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TS5USBA224RSWR Active Production UQFN (RSW) | 10 3000 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40to 85 (A5R, A5V)
TS5USBA224RSWR.B Active Production UQFN (RSW) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 (A5R, A5V)
TS5USBA224RSWRG4.B Active Production UQFN (RSW) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 A5V

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/TS5USBA224/part-details/TS5USBA224RSWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TS5USBA224RSWR UQFN RSW 10 3000 180.0 9.5 1.6 2.0 0.8 4.0 8.0 Q1
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 25-Sep-2024

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 189.0 185.0 36.0
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PACKAGE OUTLINE
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

}
0.55
0.45
NOTE 3
* L J N
0.05
0.00
|
2
SYMM
6X ¢—
-—-—fF—-=

10

0.55
0.45

8

PIN 11D

B

0.45
0.35

R
1

9X

10X

l~— (0.13) TYP

0.25
0.15

0.070) |C|A|B
0.054)

4224897/A 03/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without no

tice.

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

i

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

10 ‘ 8 SEE SOLDER MASK

DETAIL

|
L0 I
|
|
10x<o.2)—¢ Lo — |
. o ! 7
% % | SYMM
6x (0.4) | - - b — - ¢

o e e
2 |
(R0.05) TYP | | !
- ‘
| ‘
9X (0.6) i - |-—-—-
‘ |
|
Li 1.2) 4—]
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X
0.05 MIN
0.05 MAX
ALL 205 MAX j r ALL AROUND T
/ \ METAL UNDER
METAL EDGE 1 / SOLDER MASK
I
! |
/ |
I
EXPOSED METAL T\ SOLDER MASK EXPOSED—"] | SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4224897/A 03/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

10X (0.2)
j' 1%(0.7)ﬂ
IO

(RO.05) TYP — i
|
|
9X (0.6) ! — e
v |
I 3 5
|
[

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

4224897/A 03/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
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