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0.75-Q DUAL SPST ANALOG SWITCH WITH 1.8-V COMPATIBLE INPUT LOGIC

FEATURES

» Dual Single-Pole Single-Throw (SPST) Switch » ESD Performance Tested Per JESD 22

* 1.65-Vto 5.5-V Power Supply (V,) — 2000-V Human-Body Model

« Isolation in Powerdown Mode, V, =0 (A114-B, Class II)

« Low ON-State Resistance (0.75 Q Typ) — 1000-V Charged-Device Model (C101)

APPLICATIONS

e Cell Phones

* PDAs

» Portable Instrumentation

* Audio and Video Signal Routing
» Portable Media Players

e Communication Circuits

» Computer Peripherals

» Excellent ON-State Resistance Matching

* Low Charge Injection

* Low Total Harmonic Distortion (THD)

» High Bandwidth (260 MHz)

» 1.8-V Compatible Control Input
Threshold Independent of V.,

» Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class I
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DESCRIPTION

The TS5A21366 is a dual single-pole single-throw (SPST) analog switch that is designed to operate from 1.65 V
to 5.5 V. The device offers a low ON-state resistance and an excellent channel-to-channel ON-state resistance
matching. The device has excellent total harmonic distortion (THD) performance and consumes very low power.

The control pin can be connected to a low voltage GPIO allowing it to be controlled by 1.8-V signals.

These features make this device ideal for portable audio applications.

The TS5A21366 is available in a small, space-saving 8-pin DCU or RSE package and is characterized for
operation over the free-air temperature range of —40°C to 85°C.

ORDERING INFORMATION®
Ta PACKAGE®@ ORDERABLE PART NUMBER TOP-SIDE MARKING
VSSOP - DCU Tape and reel TS5A21366DCUR JBS_
QFN - RSE Tape and reel TS5A21366RSER 4F

—40°C to 85°C

(1) Forthe most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at yww.tr.com.
(2) Package drawings, thermal data, and symbolization are available at [vww.fi.com/packagind.

Q Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. righ 2 Texas Instruments Incorpor:
Products conform to specifications per the terms of the Texas Copyright © 2008, Texas Instruments Incorporated

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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SUMMARY OF CHARACTERISTICS®

Configuration Single-pole, single-throw (SPST)
Number of channels 2

ON-state resistance (ron) 0.75Q

ON-state resistance match (Argy) 0.04 Q

ON-state resistance flatness (ronfiat) 0.15Q
Turn-on/turn-off time (ton/torr) 49 ns/243 ns

Charge injection (Qc¢) 1.3pC

Bandwidth (BW) 260 MHz

OFF isolation (Osp)

—-62 dB at 1 MHz

Crosstalk (XtaLk)

-98 dB at 1 MHz

Total harmonic distortion (THD)

0.002%

Power-supply current (1)
with Vn=18V

7.6 A

Package option

8-pin QFN (RSE) or VSSOP
(DCU)

(1) V,=5V, Ta=25C

FUNCTION TABLE

IN NO TO COM,
COM TO NO
L OFF
ON

TERMINAL FUNCTIONS

TERMINAL
DESCRIPTION
PIDNCNUO. PIESI\IIEO. NAME
1 1 NO1 Switch 1, normally open
2 8 COM1 Switch 1, common
3 7 IN2 Switch 2, digital control pin to connect COM to NO
4 6 GND Digital ground
5 5 NO2 Switch 2, normally open
6 4 COM2 Switch 2, common
7 3 IN1 Switch 1, digital control pin to connect COM to NO
8 2 Vi Power supply
2 Bubmif Documentafion FeedbacK Copyright © 2009, Texas Instruments Incorporated
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ABSOLUTE MAXIMUM RATINGS®®
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
A Supply voltage range ® -0.5 6.5 v
xNO Analog voltage range®®®) -05 V,+05 v
com
Ik Analog port diode current Vno» Veom <0 -50 mA
Ino ON-state switch current —-200 200
- 5 VNO, VCOM =0to V., mA
Icom ON-state peak switch current® —-400 400
\ Digital input voltage range ®®) -0.5 6.5 \Y
Ik Digital input clamp current V<0 -50 mA
Iy Continuous current through V. 100 mA
IoND Continuous current through GND -100 100 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) The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(5) This value is limited to 5.5 V maximum.

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

THERMAL IMPEDANCE

UNIT
. 1 DCU package 227
83 Package thermal impedance® °C/W
RSE package 253
(1) The package thermal impedance is calculated in accordance with JESD 51-7.
RECOMMENDED OPERATING CONDITIONS
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
\A Power supply voltage range® 1.65 5.5 \Y
xNO Analog signal voltage range 0 V, \%
com
VN Control input voltage range 0 5.5 \
Ta Ambient temperature -40 85 °C
(1) V. needs to be supplied prior to the control input, refer to the Epplicafion Information section.
Copyright © 2009, Texas Instruments Incorporated Bubmit Documentation FeedbacK 3
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ELECTRICAL CHARACTERISTICS FOR 5-V SUPPLY®
V,=45V 1055V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX| UNIT
Analog Switch
Analog signal range V\(;OM’ 0 V, \%
NO
) . Vno =25V, Switch ON, 25°C 0.75 1
ON-state resistance fon lcon = —100 MA, See Full 45V 14 Q
ON-state resistance _ . 25°C 0.04 0.1
match between Argn Vino __2'5 Vv, Switch ON, - 45V Q
Icom = =100 mA, See Full 0.1
channels
ON-state resistance . Vno=1V,15V,25V, Switch ON, 25°C 45V 0.15 0.25 a
flatness on(flat) lcom = =100 mA, See Ful | 0.25
Vo =1V, -10 14 10
VCOM =45V,
INO(OFF) or 25°C| 55V nA
NO OFF leakage Vno =45V, Switch OFF, -235 235
current Veom =1V, See
Vo =01t05.5V, -5 0.06 5
| Full ov A
NO(PWROFF) | y/_o\ =55V to 0, 10 10 M
Veom =1V, 25°C -10 14 10
VNO =45V,
ICOM(OFF) or 55V nA
COM OFF leakage Veom =45V, Switch OFF, | Full -235 235
current Vno=1V, See
Vno=01055V, 25°C -5 0.06 5
| ov A
COM(PWROFF) | Veon = 5.5 V 10 0, Full -10 0] "
Vo =1V, 25°C -5 1.33 5
NO ON leakage | Voom = Open, Switch ON, 55y A
current OO Vo = 45V See Ful | 50 50
Vcowm = Open,
Veom =1V, 25°C -5 1.33 5
com | Vo = Open, Switch ON, 55V A
ON leakage current COM(ON) Ve = 45V See Ful | > _50 50
com =45V,
Vo = Open,
Digital Control Inputs (IN1, IN2)®
Input logic high Viy Full | 55V 1.05 5.5 \%
Input logic low Vi Full | 55V 0 0.6 \%
Input leakage current s L V=195V or GND Full | 55V -0.6 0.6 HA
Input resistance NN V=195V Full | 55V 6 MQ

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

(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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ELECTRICAL CHARACTERISTICS FOR 5-V SUPPLY (continued)
V,=45V 1055V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Dynamic
25°C| 5V 39 49 72
; Veom = V4, C.= 35 pF, 45V
Turn-on time t . ns
ON RL=500Q, See Ful | to 28 97
55V
v v C. = 35 oF 25°C| 5V 168 243 318
Turn-off time t COM = Vi L= 29 PT, ns
OFF RL=500, See Ful | 22V 178 323
T Veen =0, CL=1nF, o
Charge injection Qc Regn = 0, See 25°C| 5V 1.3 pC
NO Vno = Vi or GND, o o
OFF capacitance Cno©FR) | switch OFF, See Fiqure 19 | 25°C | 5V 19 pF
COM Vno = V4 or GND, n o
OFF capacitance Ccom©rm) | switch OFF, See Fig g |25°C) 5V v pF
NO Vno = Vi or GND, o o
ON capacitance CnooN) | switch ON, See Fiqure 19 | 25°C | 5V 33 pF
COM VCOM =V, or GND, . °
ON capacitance Ceomon) | switch ON, See 25°C| SV 33 pF
Digital input _ n o
capacitance C V, =V, or GND, See 25°C| 5V 25 pF
f=10 kHz
Power supply N C, =15 pF, o _
rejection ratio PSRR \F\/aCO—M5B %)Vrms, See 25°C| 5V 84 dB
L~ 3
Bandwidth BW RL=50Q, See 25°C| 5V 260 MHz
Switch ON,
. . RL =50 Q, Switch OFF, o
OFF isolation Oiso f=1 MHz, See 25°C| 5V —62 dB
R =50 Q, Switch ON, o
Crosstalk XTaALK f=1 MHz, See 25°C| 5V -98 dB
. _ f=20Hzto
Total harmonic THp  |RLZS000 20 kHz, 25°C| 5V 0.002 %
LT See
Supply
Positive supply _ Switch ON or | 25°C 7.6 9
current 14 V,=1.95V or GND OFF Full 55V 10 HA
Copyright © 2009, Texas Instruments Incorporated Bubmit Documentation FeedbacK 5
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ELECTRICAL CHARACTERISTICS FOR 3.3-V SUPPLY®
V,=3V10 3.6V, T,=-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Analog Switch
Analog signal range V\(;OM’ 0 V, \%
NO
) . Vno =2V, Switch ON, 25°C 11 15
ON-state resistance fon lcon = —100 MA, See Ful 3V ) Q
ON-state resistance _ ) 25°C 0.045 0.1
match between Argn YNO __2_1/0(()) niX g\gg 3V Q
channels Com — , Full 0.1
ON-state resistance . Vo =2V, 08V, Switch ON, 25°C 3V 0.15 0.25 a
flatness on(flat) lcom = =100 mA, See Eull 0.25
Vo =1V, 5 09 5
VCOM =3 V, 1 V,
INO(OFF) or 25°C| 36V nA
NO OFF leakage Vno =3V, Switch OFF, -160 160
current Veom =1V, See
VNO =0to 3.6V, -5 0.03 5
INo(PWROFF) Veon = 3.6 V100, Full | OV 10 10 HA
VNo =3V, 25°C 5 09 5
VCOM =1 V,
ICOM(OFF) or 3.6V nA
COM OFF leakage Vo =1V, Switch OFF, Full -160 160
current Veom =3V, See
Vno=0103.6V, 25°C -5 0.03 5
| ov A
COMPWROFF) | Vcom = 3.6 V 10 0, Full -10 0] "
Vo =1V, 25°C -2 1 2
NO ON leakage | Voom = Open, Switch ON, a6V A
current NOON) Vio =3V, See Full | -20 20
Vcowm = Open,
Veom =1V, 25°C -2 1 2
COM Vno = Open,
ON leakage current lcomion S; —3v See Eull 36V —20 20 nA
COM — ’
Vno = Open,
Digital Control Inputs (IN1, IN2)®
Input logic high Viy Full | 3.6V 1.05 5.5 \%
Input logic low Vi Full | 3.6V 0 0.6 \%
Input leakage current s L V=195V or GND Full | 3.6V -0.6 0.6 HA
Input resistance NN V=195V Full | 3.6V 6 MQ

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

(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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ELECTRICAL CHARACTERISTICS FOR 3.3-V SUPPLY (continued)
V,=3V10 3.6V, T,=-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Dynamic
v v G =35 oF 25°C| 3.3V 66 83 133
Turn-on time t coM = V+ L= 35 P, ns
N R.=500Q, See Full %\é o 43 178
Ve oy C =35 of 25°C | 3.3V 138 247 306
Turn-off time t COM — "+ L =259 Pr, ns
OFF RL=50Q, See Full %\é o 204 329
Charge injection Qc \F:EE:: = g' gée: 25°C | 33V 1.3 pC
NO Vno = V4 or GND, o °
OFF capacitance CNO©FR) | Switch OFF, See Fig g |25°C| 33V 19 pF
COM VCOM =V, or GND, . °
OFF capacitance Ceomorm | switch OFF, See Figure 1§ | 25°C | 3.3V 1 pF
NO Vno = V4 or GND, o °
ON capacitance Cno©N) | switch ON, See Fig g |25°C| 33V 30 pF
COM VCOM =V, or GND, . °
ON capacitance CeomoN) | switch ON, See Figure 1§ | 25°C | 3.3V 30 pF
Digital input C V| =V, or GND, See Figmre 1 | 25°C | 3.3V 25 PF
capaCItance
f=10 kHz
Power supply _ iy C_ =15 pF, 0
fejection ratio PSRR \éCO—MSB 1Q vrms, ke 25°C | 3.3V -84 dB
L= ’
Bandwidth BW S@i?cioo% See 25°C | 3.3V 260 MHz
OFF isolation Oiso F; 1 fAOH(Z)' g‘é": 25°C| 3.3V 62 dB
Crosstalk Xrak |3 ‘;’AOH‘} g‘é"g 25°C | 33V —99 dB
. _ f=20Hzto 20
ol harmonic THD | B2 ?gop,?' KHz, 25°C| 3.3V 0.004 %
L ' See
Supply
Positive supply _ Switch ON or | 25°C 6.8 9
et I V, = 1.95 V or GND OFF 36V A
Full 10
Copyright © 2009, Texas Instruments Incorporated Bubmit Documentation FeedbacK 7
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ELECTRICAL CHARACTERISTICS FOR 2.5-V SUPPLY®
V,=23V1t0 27V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Analog Switch
Analog signal range V\(;OM’ 0 V, \%
NO
) . Vno = 1.8V, Switch ON, 25°C 12 21
ON-state resistance fon lcou = —8 MA, See Ful 23V 27 Q
ON-state resistance _ ) 25°C 0.045 0.15
match between Argn YNO __l'g V’A0'8 Vv, gwnch ON, - 2.3V Q
channels com = —6 MA, ee Full 0.15
ON-state resistance . Vno = 1.8V, 0.8V, Switch ON, 25°C Py 04 0.6 a
flatness on(flat) lcom = —8 MA, See Ful | = 0.6
Vno = 0.5V, -8 07 8
VCOM =23V,
INO(OFF) or 25°C | 2.7V nA
NO OFF leakage Vno = 2.3V, Switch OFF, -136 136
current Veom =05V, See
Vo =010 2.7V, -5 0.02 5
| Full ov A
NO(PWROFF) | \/o\ =27V to 0, 10 10 [
Vo =23V, 25°C -8 07 8
VCOM =05V,
ICOM(OFF) or 2.7V nA
COM OFF leakage Vno =05V, Switch OFF, Full -136 136
current Veom =23V, See
Vno=0102.7V, 25°C -5 0.2 5
| ov A
COMPWROFF) | Vcom = 2.7 V 10 0, Full -10 0] "
Vno = 0.5V, 25°C 2 03 2
NO ON leakage | Voom = Open, Switch ON, 7y A
current NOON) Vio = 23V, See Full | -15 15
Vcowm = Open,
Veom =05V, 25°C 2 03 2
com | Vo = Open, Switch ON, b7y A
ON leakage current COM(ON) Veow = 23V See Ful | < _15 15
Vo = Open,
Digital Control Inputs (IN1, IN2)®
Input logic high Viy Full | 2.7V 1.05 5.5 \%
Input logic low Vi Full | 2.7V 0 0.6 \%
Input leakage current s L V=195V or GND Full | 2.7V -0.6 0.6 HA
Input resistance NN V=195V Full | 2.7V 6 MQ

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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ELECTRICAL CHARACTERISTICS FOR 2.5-V SUPPLY (continued)
V,=23V1t0 27V, T, =-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Dynamic
25°C| 25V 101 137 222
on fi Veom = V4, C.= 35 pF, 23V
Turn-on time v IR(=500, See Ful | 1027 68 288
\%
25°C| 25V 148 264 333
off £ Veom = V4, CL =35 pF, 23V
Tum-off time fore IR =500, See Full | to 2.7 197 67|
\%
Charge injection Q¢ \R/,EE’:I z g gée: 25°C| 2.5V 1.3 pC
NO Vno = V4 or GND, o °
OFF capacitance CNO©FR) | Switch OFF, See 25°C| 25V 19 pF
COM VNO =V, or GND, . °
OFF capacitance Ceomorm | switch OFF, See 25°C| 25V 1 pF
NO Vno = V4 or GND, o °
ON capacitance Cno©N) | switch ON, See 25°C| 25V 215 pF
COM VCOM =V, or GND, . °
ON capacitance CeomoN) | switch ON, See 25°C| 25V 215 pF
Digital input _ o °
cavacitance C V| =V, or GND, See Figore I | 25°C | 2.5V 25 pF
f=10 kHz
Power supply _ iy C_ =15 pF, 0
rejection ratio PSRR \Fgcc)_MS—O 1QVrms, See 25°C| 25V -84 dB
L= ’
. RL =50 Q, o
Bandwidth BW QS ON See 25°C | 25V 260 MHz
OFF isolation Oiso F; 1 fAOH(Z)' g‘é": 25°C| 25V -61 dB
Crosstalk Xrak |3 ‘;’AOH‘} g‘é"g 25°C | 2.5V —99 dB
. _ f=20Hzto 20
ol harmonic THD | B2 ?gop,?' KHz, 25°C | 2.5V 0.011 %
L ’ See
Supply
Positive supply _ Switch ON or | 25°C 6.6 9
current 14 V,=1.95V or GND OFF 2.7V HA
Full 10
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ELECTRICAL CHARACTERISTICS FOR 1.8-V SUPPLY®
V,=1.65V1t01.95V, T, =—-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Analog Switch
Analog signal range V\(;OM’ \%
NO
) . Vno =06V, 1.5V, Switch ON, 25°C 16 4
ON-state resistance fon lco = —2 MA, See Ful 1.65V 5 Q
ON-state resistance _ ) 25°C 0.045 0.2
match between Argn YNO __l'g V’A gwnch ON, - 1.65V Q
channels com = —2 MA, ee Fiqure 19 | gy 0.2
ON-state resistance . Vno =06V, 1.5V, Switch ON, 25°C 185V 17 2.8 a
flatness on(flat) lcom = =2 MA, See Full | 3
Vno = 0.3V, -10 05 10
VCOM =165V,
INO(OFF) or ) 25°C |1.95V nA
NO OFF leakage Vno = 1.65 V, Switch OFF, -30 30
current Veom =03V, See
Vo =010 1.95 V, -5 0.02 5
| Full ov A
NO(PWROFF) | \/ v = 1.95 V 10 0, 10 10 [
Vo = 1.65 V, 25°C -10 05 10
VCOM =03V,
ICOM(OFF) or 1.95V nA
COM OFF leakage Vo = 0.3V, Switch OFF, Full -30 30
current Vcom =1.65V, See
Vo =010 1.95 V, 25°C -5 0.02 5
| ov A
COMPWROFF) | Vo = 1.95 V 10 0, Full 10 0] "
Vo = 0.3V, 25°C -2 02 2
NO ON leakage | Voom = Open, Switch ON, Lo5 v A
current NOON Vo = 1.65 V, See Full | ™ -15 15
Vcowm = Open,
Veom = 0.3V, 25°C -2 02 2
com | Vo = Open, Switch ON, Lo5v A
ON leakage current COM(ON) Veon = 1.65 V See Full | _15 15
Vo = Open,
Digital Control Inputs (IN1, IN2)®
Input logic high Viy Full |1.95V 1.05 5.5 \%
Input logic low Vi Full |1.95V 0 0.6 \%
Input leakage current s L V=195V or GND Full | 1.95V -0.6 0.6 HA
Input resistance NN V=195V Full |1.95V 6 MQ

(1) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum
(2) All unused digital inputs of the device must be held at V. or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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ELECTRICAL CHARACTERISTICS FOR 1.8-V SUPPLY (continued)
V,=1.65V1t01.95V, T, =—-40°C to 85°C (unless otherwise noted)

PARAMETER | SYmBOL | TEST CONDITIONS ENE MIN  TYP MAX | UNIT
Dynamic
25°C| 1.8V 198 297 448
ot Veom = Vs, C.= 35 pF, 1.65V
Tur-on time fon R_ =500, See Ful | to 136 620
195V
25°C| 1.8V 225 308 430
o 1 Veowm = V4, CL =35 pF, 1.65V
Turn-off time torr R, =50 Q, See Ful o 204 514 ns
195V
Charge injection Qc \42?:1 - g' chee: 25°C | 1.8V 14 pC
NO Vno = V4 or GND, o °
OFF capacitance CNO©FR) | Switch OFF, See 25°C| 18V 19 pF
COM VNO =V, or GND, . °
OFF capacitance Ceom©FF) | switch OFF, See 25°C| 1.8V 17 PF
NO CNC(ON)v Vno = V4 or GND, . °
ON capacitance Cno(oN) Switch ON, See 25°C| 18V 215 pF
COM VCOM =V, or GND, . °
ON capacitance CeomoN) | switch ON, See 25°C| 18V 215 pF
Digital input _ o °
cavacitance C V| =V, or GND, See Figore I | 25°C | 1.8V 25 pF
f=10 kHz
Power supply _ iy C_ =15 pF, 0
rejection ratio PSRR \F:CO_MS—O ]bVI’mS, See 25°C| 1.8V —78 dB
L= ’
. RL =50 Q, o
Bandwidth BW QS ON See 25°C | 1.8V 260 MHz
OFF isolation Oiso F; 1 fAOH(Z)' g‘é": 25°C| 1.8V -59 dB
Crosstalk X1aLK f; 1 ‘;’AOH% g‘é"g 25°C| 1.8V -101 dB
. _ f=20Hzto 20
ol harmonic THD | B2 ?gop,?' KHz, 25°C | 1.8V 0.001 %
L~ ,
See
Supply
Positive supply _ Switch ON or | 25°C 3.6 9
current 14 V,=1.95V or GND OFF 195V HA
Full 10
Copyright © 2009, Texas Instruments Incorporated Bubmit Documentation FeedbacK 11
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PARAMETER DESCRIPTION

SYMBOL DESCRIPTION
Vecom Voltage at COM
Vo Voltage at NO
Ton Resistance between COM and NO ports when the channel is ON
Ton(flat) Difference between the maximum and minimum value of ry, in a channel over the specified range of conditions
Ino(oFF) Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the OFF state
| Leakage current measured at the NO port, with the corresponding channel (NO to COM) in the ON state and the output
NO(ON)
(COM) open
lcom(oFF) Leakage current measured at the COM port, with the corresponding channel (COM to NO) in the OFF state
| Leakage current measured at the COM port, with the corresponding channel (COM to NO) in the ON state and the output
COM(ON)
(NO) open
\im Minimum input voltage for logic high for the control input (IN)
VL Maximum input voltage for logic low for the control input (IN)
\ Voltage at the control input (IN)
s e Leakage current measured at the control input (IN)
t Turn-on time for the switch. This parameter is measured under the specified range of conditions and by the propagation
ON delay between the digital control (IN) signal and analog output (COM or NO) signal when the switch is turning ON.
t Turn-off time for the switch. This parameter is measured under the specified range of conditions and by the propagation
OFF delay between the digital control (IN) signal and analog output (COM or NO) signal when the switch is turning OFF.
Charge injection is a measurement of unwanted signal coupling from the control (IN) input to the analog (NO or COM)
Qc output. This is measured in coulomb (C) and measured by the total charge induced due to switching of the control input.
Charge injection, Q¢ = C_ x AVcowm, C. is the load capacitance and AVcoy is the change in analog output voltage.
CNO(OFF) Capacitance at the NO port when the corresponding channel (NO to COM) is OFF
CNo(ON) Capacitance at the NO port when the corresponding channel (NO to COM) is ON
Ccom(oFF) Capacitance at the COM port when the corresponding channel (COM to NO) is OFF
Ccomon) Capacitance at the COM port when the corresponding channel (COM to NO) is ON
C Capacitance of control input (IN)
o OFF isolation of the switch is a measurement of OFF-state switch impedance. This is measured in dB in a specific
1SO frequency, with the corresponding channel (NO to COM) in the OFF state.
X Crosstalk is a measurement of unwanted signal coupling from an ON channel to an OFF channel (NO1 to NO2). This is
TALK measured in a specific frequency and in dB.
BW Bandwidth of the switch. This is the frequency in which the gain of an ON channel is =3 dB below the DC gain.
Total harmonic distortion describes the signal distortion caused by the analog switch. This is defined as the ratio of root
THD mean square (RMS) value of the second, third, and higher harmonic to the absolute magnitude of the fundamental
harmonic.
Iy Static power-supply current with the control (IN) pin at V.. or GND
Al This is the increase in |, for each control (IN) input that is at the specified voltage, rather than at V, or GND.
12 EBubmit Documentafion FeedbacH Copyright © 2009, Texas Instruments Incorporated
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TYPICAL PERFORMANCE
2.5 0.8
T Vu=5V 0.7
20 N — V,=33V | | \ Ve

V,=25V
0.6
— Vv,=18V

N |
\\H___d,/ 7

,_,"-‘\ /—\\\_‘_‘H
0.5 ~
15
g / )
z =04
© kel
1.0
/\\l "
LN
\
0.5 dﬁ_\n__% L 0.2 85°C
' 25°C
0.1 — —40°C
0.0 0.0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Veom (V) Veom (V)
Figure 1. ron VS Veom Figure 2. ron VS Veom (V+ =5V)
1.0 8
0.9 /\
\ 7
0.81+—
6
0.7 \
5
0.6 W]
) <
=z 05 2 4
5 =
0.4
3
0.3
2
0.2 — 85°C [
25°C I, (Inx high)
1
0.1 _a0°C | | — 1, (Inx low)
0.0 0 ‘ ‘
0 1 2 3 4 —40 25 85
Veom (V) Temperature, T (°C)
Figure 3. ron Vs Veom (V4 =3.3V) Figure 4. Power-Supply Current vs Temperature (V;+ =5V)
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TYPICAL PERFORMANCE (continued)
50 340
torF
ob—-— tON
\;
-50 240
<
£
= w
3 -100 5
(] i
g 3
©
Q
-
-150 140
— lcom(oFF)
Icomon)
—200 INO(OFF)
INo(oN) \
—250 40
-40 25 85 1.8 25 3.3 5.0
Temperature, Ty (°C) V. (V)
Figure 5. Leakage Current vs Temperature (V. =5.5V) Figure 6. ton/torr VS Supply Voltage
300 6 ‘
—— V,=55V
5 V,=5V
250 V,=43V
V,=33V
4 —— V,=25V
V,=18V
. 200
g s 3
3
= o
5 tore || £ 2
150 H
— fon
1
100
// 0
50 -1
—40 25 85 0.0 0.5 1.0 1.5
Temperature, T, (°C) Input Voltage, IN (V)
Figure 7. ton/topr VS Temperature (V4 = 3.3 V) Figure 8. Input Voltage Thresholds
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TYPICAL PERFORMANCE (continued)

0 =] -5
) AT
-1 TR b f \_f-—f"“
\ -15 d
i
) /#
\ -25 /s
_3 %
% -4 %—35 §
3 g )
2 2 /lf"
2 £
g5 & 45 //
= s /
. i /)
_ A
— 5V s / — 5V
- — 33V — 33V
‘ i
25V \ 65 Y 25V ]
-8 — 18V Vi — 18V
Y I . L4 [ T TIIT]
100000 1000000 10000000 100000000 1000000000 100000 1000000 10000000 100000000 1000000000
Frequency (Hz) Frequency (Hz)
Figure 9. Insertion Loss Figure 10. OFF Isolation
—20 // 20
-30 /
—40 / 15
-50 f )
/ 2
g O 10 A
o -60 q
E S
& 70 8
© - —
= j,(/y £
Q
s g °
-80 - s \/
) S
o — 5V
— 1 1
% W —— 33V
W 0
) 25V
o00l—T | A
— 18V
o 11
100000 1000000 10000000 100000000 1000000000 _5
Frequency (Hz) 0 1 2 3 4 5 6
Force (V)
Figure 11. Crosstalk Figure 12. Charge Injection (Qc) vs Bias Voltage
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TYPICAL PERFORMANCE (continued)
0.05 -30
A
—40
0.04
[~
\ -50
< 0.03 $ 60
= o)
f s E
[a] — 3. c
2 3.3V 5 o
0.02 25V =
— 1.8V
-90 &y f
0.01 — 33V
-80 ¥ 25v
v M t‘::’:*rj:'ff\ Tﬂ '8Y
RN/ NARITT BN » | [T
0.00 10 100 1000 10000 100000 1000000 10000000
10 100 1000 10000 100000 Frequency (Hz)
Frequency (Hz)
Figure 13. THD + N (%) vs Frequency Figure 14. Power Supply Rejection Ratio (PSRR)
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PARAMETER MEASUREMENT INFORMATION

V.

T

Vno | NO
IO/V com Vcom
+_ | Channel ON
1 | Fon = Veom~Vno
- | lcom lcom
IN | >_J Vi=VigorV,_

GND

<

-||—|||}+—‘_<

Figure 15. ON-State Resistance (r,,)

O v OFF-State Leakage Current
COM VCOM
+ /I/Oi —_|_ Channel OFF
i _+ V| =V||.| or V||_

1
v

f GND

L

Figure 16. OFF-State Leakage Current (Icomorr) INooFr) lcompwrorr), InocpwrER)

V.
T

oVYno | NO
LEO/V com Vcom ON-State Leakage Current
— Channel ON
I Vi=VigorVL

W
v

Figure 17. ON-State Leakage Current (Icomony): Inoon))
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PARAMETER MEASUREMENT INFORMATION (continued)

V.
Vno |NO
O
Capacitance —O/v !
Meter Vgjas =V, or GND
| I V=V, or GND
COM jCOM
Veias O | Capacitance is measured at NO,
vV IN N COM, and IN inputs during ON
o—1— —D— and OFF conditions.
GND

1

Figure 18. Capacitance (C,, Ccomorr) Ccomon) Cnorr): Crnoon)

V.
T TEST RL cL Veom
v
NO{ Vno l ton 500 35 pF A
Vcom com c: B R
L I L torr 50 Q 35 pF vV,

IN
\/ _D- Logic Vs
Logi Input XSO% XSO%
o GND () | 0

Input(A) | | | |
J— ton —&—W [P torF
= Switch —
Output 90% 90%
(Vno)

A. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 =50 Q, t, <5 ns, t
<5ns.

B. C_ includes probe and jig capacitance.

Figure 19. Turn-On (toy) and Turn-Off Time (togg)
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PARAMETER MEASUREMENT INFORMATION (continued)

Network Analyzer

50 Q

Vo

V.

T

NO

-

Source
Signal

<+
509%

'I|—||I}+—‘_<

’\,\C com

Vcom

L

IN D

GND

1

Channel ON: NO to COM
Vi=VigorV

Network Analyzer Setup

Source Power = 0 dBm
(632-mV P-P at 50-Qload)

DC Bias = 350 mV

Figure 20. Bandwidth (BW)

Network Analyzer

50 Q

NO

—>

Source
Signal

50

<+
509%

COoM

Vcom

Channel OFF: NO to COM
V)= V|0 or GND

Network Analyzer Setup

Source Power = 0 dBm
(632-mV P-P at 50-Qload)

DC Bias = 350 mV

Figure 21. OFF Isolation (O50)

Network Analyzer

50 Q

V.

Vnot | NOT

Source
Signal

—>
‘—
B 509%

=<

-||—||I}+—‘
1

Vnoz | NO2 |

_[>_I

GND

I % com

v comm

50 Q

Channel ON: NO to COM

Network Analyzer Setup

Source Power = 0 dBm
(632 mV P-P at 50 Qload)

DC Bias = 350 mV

Figure 22. Crosstalk (Xyarik)
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PARAMETER MEASUREMENT INFORMATION (continued)

V+ Logic :/_\/:VIH
Input
T Vi) OFF _ON_ OFF ViL
NO v

com | Veom -
{’\C Vcom AVcom

cLA +

| 1

I

| I VGEn=0toV
Logicg CL=1nF

RGen

VGEN

il

Input(B) GND Qc=Cp xAVcom
J_ Vi=VigorVy

A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 =50 Q, t, £ 5 ns, t;
<5ns.

Figure 23. Charge Injection (Q¢)

Channel ON: COMto NO V| =(V|o—V.,/2) or-V /2 R =600Q
Vsourck = V. P-P fsource =20 Hzt0 20 kHz  C, = 50 pF

V,/2
Audio Analyzer T

Source
Signal A% com O/\)(
600 Q I
IN D |

1

V.2

NO

600 Q

[
TF—AA—
u||—|||}—‘—<

A. C_includes probe and jig capacitance.
Figure 24. Total Harmonic Distortion (THD)
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PARAMETER MEASUREMENT INFORMATION (continued)

— 100 yF

AC Rippl ovNo | NO
ipple
HPA4194A @ ’\[\c com
I
Reference | 50 Q
I
Vi
IN B =
Test —D— -
+
:|: GND
Figure 25. Power Supply Rejection Ratio (PSRR)
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APPLICATION INFORMATION

Independent of V,, low-voltage GPIO-compatible control inputs

TS5A21366 integrates special control inputs with low threshold allowing the device to be controlled by 1.8-V
signals. The thresholds are fixed and independent of the supply value (V,). The low threshold (V,y, V,) of the
control inputs (IN1, IN2) is achieved by use of an internal bias circuit. To avoid an increased quiescent current
(1) condition, proper power sequencing must be followed to ensure that the bias circuitry is powered up prior to
applying voltage on the 1/0s. The proper sequence is for the V. pin to be brought up to V, before the control
inputs (IN1, IN2) are allowed to go to a high level.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
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
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
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)
TS5A21366DCUR VSSOP | DCU 8 3000 180.0 9.0 205 | 33 1.0 4.0 8.0 Q3
TS5A21366DCUR VSSOP | DCU 8 3000 180.0 8.4 225 | 335 | 1.05 | 4.0 8.0 Q3
TS5A21366DCURG4 VSSOP DCU 8 3000 180.0 8.4 225 | 335 | 1.05 4.0 8.0 Q3
TS5A21366RSER UQFN RSE 8 3000 180.0 8.4 1.7 1.7 0.7 4.0 8.0 Q2
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5A21366DCUR VSSOP DCU 8 3000 182.0 182.0 20.0
TS5A21366DCUR VSSOP DCU 8 3000 202.0 201.0 28.0
TS5A21366DCURG4 VSSOP DCU 8 3000 202.0 201.0 28.0
TS5A21366RSER UQFN RSE 8 3000 202.0 201.0 28.0
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MECHANICAL DATA

DCU (R—

PDSO-G8)

PLASTIC SMALL—OUTLINE PACKAGE (DIE DOWN)

0,2

(@)

r ﬂ rw [$]0.08 ®
8 5
0,13 NOM
2,20 3,00 \
5 [
Gage Plane i
PIN 1 H H,
INDEX AREA 1 4 012
2,10
1,90 0,35
0,20
0,90
0,60
0,10
0,10 Ay
0,00
4200503 /F 07/05
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO—-187 variation CA.
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LAND PATTERN DATA

DCU (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE (DIE DOWN)
Example Board Layout Example Stencil Design
(Note C,E) (Note D)

|~——|— 6x 0,5 8x O,25——| |~— |~——|— 6x 0,5

alaiats T

8x 0,75 —

il BHBE—

Example

= N
= 0,3\
/ /Solder Mask Opening
\
Pad Geometry

4210064/C 04/12

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC—-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

i3 TEXAS
INSTRUMENTS

www.ti.com



6 PACKAGE OUTLINE
RSE0008SA UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREAJi N

e e SEATING PLANE
O'OSJ‘ _
0.00 (0.0

0.35
Xoas T [T ox 04
& [010 [c[r®[BO | 03 (0.12)
0.050) [C] _ox 8'32 T TYP
4 :

-
3

|
+k ,,,,,, ¢
|

; 0.15
& 010 [c]A® [BO |
- 0.050) [C]
S\((LM = ax Q3
0.1 [c[A® [BO |
A, # looswc]

4220323/A 03/2016

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 notice.
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EXAMPLE BOARD LAYOUT
RSE0008SA UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM

(R0.05) TYP

6X (0.55) ﬁ

2X (0.6)

|

e
2X (0.3) |

|

|
|
! (1.35)

LAND PATTERN EXAMPLE
SCALE:30X
0.07 MAX 0.07 MIN
ALL AROUND /JT ALL AROUND T
- | S—— SOLDER MASK

) METAL fem) OPENING

‘ | |

I I
SOLDER MASK L j\METAL
—/ OPENING Npp? UNDER

SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4220323/A 03/2016

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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RSE0008A

EXAMPLE STENCIL DESIGN
UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(R0.05) TYP

6X (0.55) —<—W
|

| 2X (0.6)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICKNESS

SCALE: 30X

4220323/A 03/2016

NOTES: (continued)

5. 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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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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