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Device

rON

(typ)

rON Flatness

(typ)

rON Mismatch

(typ) v + (v) min v + (v) max ESD

ON Time

(ns) (typ)

OFF Time

(ns) (typ) Pins/Packages Features

SPST

TS5A3166 0.9 0.15 — 1.65 5.5 2 kV HBM 4.5 9 5/SC70,SOT-23, WCSP

TS5A3167 0.9 0.15 — 1.65 5.5 2 kV HBM 4.5 9 5/SC70,SOT-23, WCSP

TS5A4594 8 1.5 — 2.7 5.5 2 kV HBM 12 9 5/SC70,SOT-23

TS5A4595 8 1.5 — 2.7 5.5 2 kV HBM 12 9 5/SC70,SOT-23

TS5A4596 8 1.5 — 2.7 5.5 2 kV HBM 12 9 5/SC70,SOT-23

TS5A4597 8 1.5 — 2.7 5.5 2 kV HBM 12 9 5/SC70,SOT-23

TS12A4514 6.5 1 — 3 12 — 22 20 8/SOIC, 8DIP, 5SOT-23

TS12A4515 6.5 1 — 3 12 — 22 20 8/SOIC, 8DIP, 5SOT-23

TS12A4516 12 1.2 — ±1.65 ±6 — 58 28 8/SOIC, 8DIP, 5SOT-23 Dual Supply

TS12A4517 12 1.2 — ±1.65 ±6 — 58 28 8/SOIC, 8DIP, 5SOT-23 Dual Supply

TS5A1066 7.5 2.5 — 1.65 5.5 2 kV HBM 4.8 3 5/SC70,SOT-23, WCSP

SPST x 2

TS5A23166 0.9 0.25 0.1 1.65 5.5 2 kV HBM 4.5 8 8/US8,WCSP

TS5A23167 0.9 0.25 0.1 1.65 5.5 2 kV HBM 4.5 8 8/US8,WCSP

TS5A2066 7.5 3.5 0.4 1.65 5.5 2 kV HBM 5.2 2.6 8/USB, 8/SM8, 8/WCSP

TS3A4741 0.7 0.23 0.03 1.65 3.6 — 5 4 8/SSOP/MSOP

TS3A4742 0.7 0.23 0.03 1.65 3.6 — 5 4 8/SSOP/MSOP

SPST x 4

TS3A4751 0.7 0.23 0.03 1.65 3.6 4 kV HBM 5 4 14/TSSOP, SON, μQFN

TS12A44513 6.5 1 2.5 2 12 2 kV HBM 25 20 14/TSSOP, 14/SOIC

TS12A44514 6.5 1 2.5 2 12 2 kV HBM 25 20 14/TSSOP, 14/SOIC

TS12A44515 6.5 1 2.5 2 12 2 kV HBM 25 20 14/TSSOP, 14/SOIC

TS36A41611 35 2 2 9 36 — 170 100 16/SOIC Single or Dual Supply

TS36A41612 35 2 2 9 36 — 170 100 16/SOIC Single or Dual Supply

TS36A41641 30 4 4 9 36 — 140 80 16/SOIC Single or Dual Supply

TS36A41642 30 4 4 9 36 — 140 80 16/SOIC Single or Dual Supply

SPDT

TS5A2053 7.5 1.7 0.8 1.65 5.5 2 kV HBM 5.3 1.9 8/SM8/US8

TS5A3157 10 4 0.15 1.65 5.5 2 kV HBM 6 3.5 6/SC70,SOT-23,WCSP

TS5A63157 4 1.5 0.05 1.65 5.5 2 kV HBM 3.4 2.8 6/SC70, SOT-23 Undershoot/Overshoot
Protection

TS12A12511 5 1.3 1 ±2.7 ±6, +12 2 kV HBM 56 25 8/SON, 8/SOT-23, 8/MSOP Single or Dual Supply

TS5A3153 0.8 0.09 0.05 1.65 5.5 2 kV HBM 12.5 8.5 8/US8/WCSP

TS5A3154 0.8 0.09 0.05 1.65 5.5 2 kV HBM 5.2 9.5 8/US8/WCSP

TS5A9411 5.3 0.03 2 2.25 5.5 2 kV HBM 9 7 6/SC70

TS5A3159 0.75 0.15 0.1 1.65 5.5 2 kV HBM 20 15 6/SC70, SOT-23

TS5A3159A 0.7 0.1 0.05 1.65 5.5 2 kV HBM 12 5 6/SC70,SOT-23,WCSP
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Device

rON

(typ)

rON Flatness

(typ)

rON Mismatch

(typ) v + (v) min v + (v) max ESD

ON Time

(ns) (typ)

OFF Time

(ns) (typ) Pins/Packages Features

SPDT (continued)

TS5A3160 0.7 0.1 0.05 1.65 5.5 2 kV HBM 3.5 3.5 6/SC70, SOT-23

TS5A4624 0.7 0.1 0.05 1.65 5.5 2 kV HBM 12 5 6/SC70

TS5A6542 0.5 0.1 0.05 2.25 5.5 ±15 kV 
Contact (IEC 

L-4)

12.5 9.5 8/WCSP, μQFN

TS5A12301E 0.5 0.1 0.05 2.25 5.5  ±15 kV 
Air-Gap

72 80 6/WCSP (0.4mm pitch) 1.8-V Logic 
Compatible 

Logic Threshold 
Independently of V+

SPDT x 2

TS5A23157 10 4 0.15 1.65 5.5 2 kV HBM 5.7 3.8 10/MSOP,  μQFN

TS5A623157 4 4 0.15 1.65 5.5 2 kV HBM 3.5 2.8 10/MSOP,  μQFN Overshoot/Undershoot
Protection

TS5A23159 0.7 0.1 0.05 1.65 5.5 2 kV HBM 8 5 10/MSOP/QFN

TS3A24157 0.5 0.01 0.05 1.65 3.6 2 kV HBM 20 12 10/ μQFN, VSSOP Ultra-Low

TS3A24159 0.26 0.01 0.01 1.65 3.6 2 kV HBM 20 12 10/WCSP, SON, VSSOP RON

TS5A26542 0.5 0.1 0.05 2.25 5.5 ±15 kV 
Contact (IEC 

L-4)

12.5 9 12/WCSP

TS3A225E 0.1 — — 2.7 4.5 ±8kV
Contact

Discharge
(IEC L-4)

21 21 12/WCSP Autonomous Audio 
Headset Switch

TS3A26746E 0.08 — — 3 3.6 ±8kV
Contact

Discharge
(IEC L-4) 

150 5 6/WCSP 2 X 2 Crosspoint 
Switch for Audio 

Applications

TS5A22362 0.52 0.076 0.04 2.3 5.5 2.5 kV HBM 27 13 10/WCSP, 10/SON, 
VSSOP

Negative Rail 
Capability

TS5A22364 0.52 0.076 0.04 2.3 5.5 2.5 kV HBM 27 13 10/WCSP, 10/SON, 
VSSOP

Negative Rail 
Capability, 

Click Pop Suppression

TS5A22366 0.7 0.135 0.05 2.25 5.5 2.5 kV HBM 193 182 12/WCSP (0.4mm 
pitch), 10/μQFN

Negative Rail 
Capability

SPDT x 4

TS3A5018 7 5 0.3 1.65 3.6 2 kV HBM 3.5 2 16/SOIC, SSOP, (QSOP), 
TSSOP, TVSOP, SON

TS3A44159 0.3 0.07 0.045 1.65 4.3  2 kV HBM 17 12 16/TSSOP, SON, μQFN

SPDT x 6

TS3A27518E 4.4 0.91 0.3 1.65 3.6 ±6 kV 
Contact (IEC 

L-3)

14.1 16.1 24BGA, SON

SP3T

TS5A3359 0.7 0.1 0.1 1.65 5.5 2 kV HBM 2.5 6 8/US8, 8/WCSP

SP4T x 2

TS3A5017 11 7 1 2.3 3.6 2 kV HBM 5 1.5 16/SOIC, SSOP, (QSOP), 
TSSOP, TVSOP, SON, 

μQFN
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Device

rON

(typ)

Normally

Closed (NC)

Normally Open 

(NO) Enable Pin

Break Before 

Make (BBM)

Make Before 

Break (MBB)

Over-/Undershoot 

Protectiom IOFF

SPST

TS5A3166 0.9 X X

TS5A3167 0.9 X X

TS5A4594 8 X

TS5A4595 8 X

TS5A4596 8 X

TS5A4597 8 X

TS12A4514 6.5 X

TS12A4515 6.5 X

TS12A4516 12 X

TS12A4517 12 X

TS5A1066 7.5 X

SPST x 2

TS5A23166 0.9 X(2) X

TS5A23167 0.9 X(2) X

TS5A2066 7.5 X(2)

TS3A4741 0.7 X(2)

TS3A4742 0.7 X(2)

SPST x 4

TS3A4751 0.7 X(4)

TS12A44513 6.5 X(2) X(2)

TS12A44514 6.5 X(4)

TS12A44515 6.5 X(4)

TS36A41611 35 X(4) X

TS36A41612 35 X(4) X

TS36A41641 30 X(4) X

TS36A41642 30 X(4) X

SPDT

TS5A2053 7.5 X

TS5A3157 10

TS5A63157 4 X X X

TS12A12511 5 X

TS5A3153 0.08 X X X

TS5A3154 0.08 X X X

TS5A9411 5.3 X

TS5A3159 0.75 X

TS5A3159A 0.7 X X

TS5A3160 0.7 X X
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Device

rON

(typ)

Normally

Closed (NC)

Normally Open 

(NO) Enable Pin

Break Before 

Make (BBM)

Make Before 

Break (MBB)

Over-/Undershoot 

Protectiom IOFF

SPDT (continued)

TS5A4624 0.7 X X

TS5A6542 0.5 X

TS5A12301E 0.5 X X

SPDT x 2

TS5A23157 10 X X X

TS5A623157 4 X X

TS5A23159 0.7 X X

TS3A24157 0.5 X

TS3A24159 0.26 X

TS5A26542 0.5 X

TS3A225E 0.1 x x

TS3A26746E 0.08 X X

TS5A22362 0.52 X

TS5A22364 0.52 X

TS5A22366 0.7 X

SPDT x 4

TS3A5018 7 X

TS3A44159 0.3 X

SPDT x 6

TS3A27518E 4.4 X X

SP3T

TS5A3359 0.7 X X

SP4T x 2

TS3A5017 11 X
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V+

MIC

RIGHT

LEFT
TIP

RING 1

RING 2

100 KΩ

SLEEVE

ACCESSORY DATA
MIC BIAS

2 x 2

TS3A26746E

www.ti.com/sc/device/PARTnumber 2 x 2

PSRR ( 75dB)
1.8V

ESD SLEEVE RING2
8kV (IEC 61000-4-2)o

6 0.5mm CSP (1.45 x
0.95 x 0.5mm)

TS3A26746E 2 x 2 MIC
rON (< 0.1 )

SEL
SEL = GND RING2 MIC SLEEVE

SEL = GND SLEEVE MIC RING2 SEL
100k GND MIC

(coordinates)

(PDA)

VDD = 2.7V 4.5V

FET (< 100m )
HDA MIC

I2C
95dB

IEC
ESD

8kV (IEC 61000-4-2)
JESD 22 ESD

2kV (HBM)
(A114-B Class II)

TS3A225E

TS3A225E

TS3A225E
(ground shorting) (< 100m ) FET

g.

Control

and

Detection

Logic

S1

SLEEVE

TS3AXXXX

TIP

VDD

SCL FET2 FET3

GND

MICp

SDA

I2C_ADDR_SEL

/MIC_PRESENT

MIC_REF MICn / HP_REF

MIC_BIAS
R1

C1

C2

C3

MICI

DET_TRIGGER

RING1

RING2

TIP_SENSE
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V+

VL

V–

V–

V+INx

GND

NC/NOx

COMx

Level

Shift/

Drive

(SPST) CMOS

TS36A41611 TS36A41612

www.ti.com/sc/device/PARTnumber

DG211 / DG212
DG411 / DG412

(rON) 45
+10V +20V

4.5V 18V
rON 2

rFLAT(ON)
2

10 pC
(ION = 20 pA)

tON < 170ns tOFF < 100ns

TTL / CMOS
TSSOP SOIC QFN

TS36A41611 TS36A41612 / (SPST)
TS36A41611 (NC) TS36A41612

(NO) TS36A41611 TS36A41612

TS36A41611 /
TS36A41612 (170ns) (80ns)

VL

TS36A41611 / TS36A41612
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V+

V–

V–

V+INx

GND

NC/NO

COM

Level

Shift/

Drive

(SPST)

TS36A41641 TS36A41642

www.ti.com/sc/device/PARTnumber

DG441 DG442
(rON) 50

10V 20V
4.5V 18V
1.65mW

rON 4
rFLAT(ON)

4
10 pC

85 < 3nA

TTL / CMOS

TS36A41641 / TS36A41642 / (SPST)
TS36A41641 4 (NC) TS36A41642 4
(NO) TS36A41641 / TS36A41642

85 < 3nA

TS36A41641 / TS36A41642

(Heads-up displays)

PBX PABX
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+

-VIN

VOUT

R1=10k

Rf1=20k

Rf2=10k

TS12A125

Variable Gain

+5V

8

7

6

5

COM

NC

GND

V+

NO

V–

IN

N. C.

1

2

3

4

TS12A12511

6V +12V 5 (SPDT)

TS12A12511

www.ti.com/sc/device/PARTnumber

2.7V 6V
+2.7V +12V

8 5V
1nA 25

50nA 85
tON = 115ns tOFF = 56ns 5V

+3.3V +5V
8 MSOP SOT QFN

TS12A12511 (SPDT) 0V
12V 6V 6V

5
1

<1 A 3dB >93 MHz TS12A12511

8 MSOP 8 SOT-23 8 QFN

(power routing)

TS12A12511
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1
Logic

Control
Logic

Control 16

2 15

3 14

4 13

5 12

6 11

7 10

1EN

IN2

1S4

1S3

1S2

1S1

1D

GND

V+

2EN

IN1

2S4

2S3

2S2

2S1

2D8

TS3A5017
tON and tOFF vs. Temperature (V+ = 3.3 V)

5 (SP3T) 5V / 3.3V 3:1 /

TS5A3357

www.ti.com/sc/device/PARTnumber

5.5V

1.65V 5.5V

TS5A3357 (SP3T) 1.65V 5.5V
I/O

VI
VO

TS5A3357

RG

RF4

RF3

RF2

RF1

+

–/ 3

PCB
PCB

(SP4T)

TS3A5017

www.ti.com/sc/device/PARTnumber

V+ = 0V

(THD)
2.3V 3.6V

100mA JESD
78 Class II

JESD 22 ESD

TS3A5017 (4:1) 2.3V 3.6V

V+
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VIO V+

NC

NO

IN

COMGND 3

2

1

DCBA

3

2

1

DCBA

GNDGND

COM1

V+VIO

IN1

IN2 COM2

NC1NO1

NO2 NC2

External
Connector

IEC ESD
Protection

IEC ESD
Protection

TS5A6542, TS5A26542
or TS5A12301E

Ultra-Low-Voltage
Control Signal

Source 1

Source 2

1.8-V GPIO

IEC ESD / (SPDT)

TS5A26542 TS5A6542 TS5A12301E

www.ti.com/sc/device/PARTnumber

0.75

2.25V 5.5V (V+)
1.8V

TS5A6542 TS5A26542 Vo IO

TS5A12301E Vo +

(VIO)
o
ESD JESD 22

2000V (HBM) (A114-B Class II)o
1000V (C101)o

TS5A26542 TS5A6542 IEC 61000-o
4-2 15kV

IEC ESDo

ESDo

TS5A26542 TS5A6542 TS5A12301E (SPDT)
2.25V 5.5V TS5A26542

SPDT TS5A6542 TS5A12301E SPDT

(THD)
1.8V

IEC ESD

T S 5 A 6 5 4 2 W C S P
(YZP)

TS5A26542 WCSP (YZP)

TS5A12301E WCSP (YFP)

(PDA)
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Ref

Audio

Source 1

TPA6130A2

Direct Path Audio Source

Provide Audio Signal Centered on GND

The switch does

need the 

negative swing

capability

Traditional Class AB

(No Neg Signal)

Audio

Source 2

R L

R1

L1

R2

L2

DC Cap to Remove DC Bias

Analog Switch

TS5A22362

+VDD

Audio Swinging

Below Ground

0

–VDD

Audio

Source 2

Audio

Source 1

TS5A22364

COM1

NC1

Shunt

Switch

NO1

NC2

NO2

OUT+

OUT–

OUT+

OUT–

IN1

COM2

IN2

Input Select

8-  Speaker

0.6

TS5A22362 TS5A22364 TS5A22366

www.ti.com/sc/device/PARTnumber

I/O = V+

5.5V V+

TS5A22364
0.65

2.3V 5.5V (V+)
TS5A22362 / TS5A22364

10-WCSP 0.5mm YZPo
1.9 x 1.4o
SON-10 (DRL) 3 x 3o
VSSOP-10 (DGS) 4.9 x 3o

TS5A22362 TS5A22364 TS5A22366 (SPDT)
2.25V 5.5V

(THD)

(Direct path)

TS5A22364 -

(PDA)
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Device Configuration

VCC (VDD)
rON

(typ)

( )

Bandwidth

(MHz)

Off

Isolation

(dB)

ICC (IDD)

(typ)

(μA) Pins/Packages Description

(min)

(V)

(max)

(V)

Crosstalk

(dB)

Video Switch

TS3DV20812 8-channel
SPDT 2.25 3.6 4 1100 –35 –20 250 36/QFN 2 Gbps Differential Switch, 8-Ch 

with 3-Side Band Signals

TS3DV421 8-channel
SPDT 1.5 2.1 12.5 1900 –50 –50 230 42/QFN, 

48/TVSOP
4-Ch Differential 8:16 Mux Switch 
for DVI/HDMI

TS3DV520E 10-channel
SPDT 3 3.6 4 950 –37 –37 250 42/QFN, 

56/QFN
5-Ch Differential 10:20 Mux 
Switch for DVI/HDMI

TS3V712E
7-channel

SPDT 3 3.6 3 1360 –50 –38 200 32/QFN 7-Ch Video Switch

TS3V712EL
7-channel

SPDT 3 5.5 3 1300 –47 –38 200 32/QFN 7-Ch Video Switch With Integrated 
Level Shifters

TS3V713EL
7-channel

SPDT 3 5.5 3 1300 –50 –40 200 32/QFN 7-Ch, 1:2 Video Switch With 
Integrated Level Shifters

SLAN Switch

TS3L500 8-channel
SPDT 3 3.6 4 1100 –37 –37 250 56/QFN 16-Bit to 8-Bit SPDT Bigabit LAN 

Switch with Low Flat rON

TS3L500AE 8-channel
SPDT 3  3.6 4 950 –37 –37 250 56/QFN

16-Bit to 8-Bit SPDT Gigabit LAN 
Switch with LED Switch and 
Enhanced ESD Protection

TS3L501E
8-channel

SPDT 3  3.6 4 600 –37 –37 250 42/QFN

16-Bit To 8-Bit Multiplexer/
Demultiplexer Gigabit
Ethernet LAN Switch With Power 
Down Mode

PCI Express Signal Switch

TS2PCIE2212 4-channel
SPDT 1.7 1.9 10 1250 –39 –38 160 48/PBGA PCIe Gen-I Signal Switch

TS2PCIE412 8-channel
SPDT 1.5  2.1   12 2100 –81 –74 — 42/QFN x2 4-Ch PCIe 2:1 Multiplexer/

Demultiplexer PCIe Gen-I Switch

Network Signal Switch

TS5N118 Cross-Point 4.75 5.25 3 25 –50 –50 10000 16/SSOP, 
TSSOP

1-Bit 1-of-8 FET Multiplexer/
Demultiplexer for DS1 and DS3 
Signal Levels

TS5N214 Cross-Point 4.75  5.25 3 25 –50 –50 10000 16/SSOP, 
TSSOP

2-Bit 1-of-4 FET Multiplexer/
Demultiplexer for DS1 and DS3 
Signal Levels

TS5N412 Cross-Point 4.75 5.25 3 25 –50 –50 10000 16/SSOP, 
TSSOP

4-Bit 1-of-2 FET Multiplexer/
Demultiplexer for DS1 and DS3 
Signal Levels

USB 2.0 Signal Switch

TS3USB221 2-channel
SPDT 2.3 3.6 6 1100 –40 –41 30 10/SON,

10/QFN

High-Speed USB 2.0 (480 Mbps) 
1:2 Mux/Demux Switch with 
Single Enable

TS3USB221A 2-channel
SPDT 2.3 3.6 3 900 –39 –40 30 10/QFN

High-Speed USB 2.0 (480 Mbps) 
1:2 Mux/Demux Switch with 
Single Enable with 12kV HBM ESD 
Protection

TS3USB221E
2-channel

SPDT 2.3 3.6 3 1000 –39 –40 20
10/SON,
10/QFN,
10/μQFN

High-Speed USB 2.0 (480 Mbps) 
1:2 Mux/Demux Switch with 
Single Enable with 12kV HBM and 
7kV Contact ESD Protection
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Device Configuration nCH

Vcc (Vdd)
rON

(max)

( )

Bandwidth

(MHz)

Off

Isolation

(dB)

ICC

(IDD)

Max

(μA)

Pins/

Packages Description

(min)

(V)

(max)

(V)

Crosstalk

(dB)

Smart Switch

TSU5111  Dual SP2T

Audio 2 –1.3 1.3 6 788 –120 –100

70 16 QFN

Micro-USB Connector to 
UART and Audio Switches 
with ID Detection and 
Charger DetectionUART 2 0 4.4 61 295 –98 –100

TSU5511
Dual SP3T + 
SPST

Audio 2 –1.3 1.3 6 788 –120 –100

70 20 WCSP

Micro-USB Connector to 
UART and Audio Switches 
with ID Detection and 
Charger Detection

Mic 1 0 2.3 12 573 –125 –37

USB 2 0 3.6 10 830 –42 –20

UART 2 0 4.4 61 295 –98 –100

TSU6111 Dual SP2T

USB 2 0 4.4 18 950 –32 –26

16 QFN

Micro-USB Connector to 
UART and USB Switches 
with ID Detection and 
Charger DetectionUART 2 0 4.4 18 950 –32 –26

TSU6512
Dual SP3T + 
SPST

Audio 2 –0.8 0.8 5.5 700 –112 –100

20 QFN

Micro-USB Connector to 
UART and Audio Switches 
with ID Detection and 
Charger Detection

Mic 1 0 2.3 70 44 –117 –105

USB 2 0 4.4 18 950 –32 –26

UART 2 0 3.5 98 350 –83 –80

TSU6712
Dual SP3T + 
Dual SPST

Audio 2 –0.8 0.8 5.5 100 –100 –100

150 25 WCSP

Micro-USB connector to 
UART, USB, Audio and Video 
Switches with ID Detection 
and Charger Detection

Mic 1 0 2.3 70 40 –100 –95

USB 3 –0.5 2 18 400 –78 –58

UART 2 0 4.4 15 480 –40 –24

Device Configuration

VCC (VDD)
rON

(typ)

( )

Bandwidth

(MHz)

Off

Isolation

(dB)

ICC (IDD)

(typ)

(μA) Pins/Packages Description

(min)

(V)

(max)

(V)

Crosstalk

(dB)

USB 2.0 Signal Switch continued

TS3USB31 2-channel
SPST 3 4.3 6 1220 –53 –30 1 8/μQFN High-Speed USB 2.0 (480 Mbps) 

1:1 Switch

TS3USB31E
2-channel

SPST 2.25 4.3 6.4 1100 –53 –30 1 8/μQFN
High-Speed USB 2.0 (480 Mbps) 
1:1 Switch with 15kV HBM ESD 
Protection

TS5USBA224
2-channel

SPDT 2.7 5.5 4 650 –31 (USB)
–83 (audio)

–22 (USB)
–83 (audio) 20 10/μQFN

USB 2.0 High-Speed (480 Mbps) 
and Audio Switches with Negative 
Signal Capability and 1.8-V Logic 
Compatibility

TS3USB30 2-channel
SPDT 3 4.3 6 955 –56 –39 1 10/TQFN

High-Speed USB 2.0 (480 Mbps) 
1:2 Mux/Demux Switch with 
Single Enable

TS3USB30E
2-channel

SPDT 3 4.3 6 900 –54 –40 1 10/VSSOP, 
10/TQFN

High-Speed USB 2.0 (480 Mbps) 
1:2 Mux/Demux Switch with 
Single Enable with 15kV HBM ESD 
Protection

DDR Memory Module Switches

TS2DDR2811 8-channel
SPST 3 3.6 4 1100 –37 –37 250 20/BGA 1-GHz Bandwidth, 8-Channel 

SPST Switch for DDR2 

TS3DDR3812
12-channel

SPDT 3 3.6 8 1900 –66 –38 550 42/QFN 12-Channel, 1:2 Mux/Demux 
Switch for DDR3 Applications
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A0 0B1

0B2

SEL

2 48

46

17

1B2
45

A1 1B1
3 47

A2 2B1

2B2

7 43

41

3B2
40

A3 3B1
8 42

A4 4B1

4B2

11 37

35

5B2
34

A5 5B1
12 36

A6 6B1

6B2

14 32

30

7B2
29

A7 7B1
15 31

A8 8B1

8B2

19 22

25

26

A9 9B1
20 23

9B2

TS3DV520

0LED1

1LED1

A0 0B1

0B2

SEL

2 48

46

17

1B2
45

A1 1B1
3 47

A2 2B1

2B2

7 43

41

3B2
40

A3 3B1
8 42

A4 4B1

4B2

11 37

35

5B2
34

A5 5B1
12 36

A6 6B1

6B2

14 32

30

7B2
29

A7 7B1
15 31

LED0

LED2

0LED2

1LED2

2LED1

2LED2

19

20

54

LED1

22

25

23

52

51

26

TS3L500

A0 0B1

0B2

SEL

2 48

46

17

1B2
45

A1 1B1
3 47

A2 0B1

0B2

7 43

41

1B2
40

A3 1B1
8 42

A4 0B1

0B2

11 37

35

1B2
34

A5 1B1
12 36

A6 0B1

0B2

14 32

30

1B2
29

1B2

A7 1B1
15 31

LED 0

LED 1

LED 2

0B1
19 22

25

1B2

0B1
20 23

26

1B2

0B1
54 52

51

TS3L500AE

TMDS2+

TMDS2–

ATMDS2+

ATMDS2–

38

37

BTMDS2+

BTMDS2–

29

28

3

4

TMDS1+

TMDS1–

ATMDS1+

ATMDS1–

36

35

BTMDS1+

BTMDS1–

27

26

6

7

TMDS0+

TMDS0–

ATMDS0+

ATMDS0–

34

33

BTMDS0+

BTMDS0–

25

24

11

12

TMDSCLK+

TMDSCLK–

SEL

ATMDSCLK+

ATMDSCLK–

32

31

BTMDSCLK+

BTMDSCLK–

23

22

14

15

9

TS3DV421

Control Logic

Video

LAN

(LAN)
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1A 1B1

1B2

2B1

2B2

3B1

3B2

4B1

4B2

OE

S

3A

2A

4A

4

7

9

12

2

3

5

6

11

10

14

13

15

1
Control
Logic

TS5N412

TxDA:0

TxDB:0

CTRL0

TxSA:0

TxSB:0

RxSA:0

RxSB:0

TxSA:1

TxSB:1

RxSA:1

RxSB:1

CTRL1

RxDA:0

TxDA:1

RxDB:0

TxDB:1

RxDB:1

RxDA:1

TS2PCIE2212

22

22

22

22

22

22

22

22

Network PCI Express®

0B1

1B1

2B1

3B1

0B2

1B2

2B2

3B2

4B1

5B1

6B1

7B1

4B2

5B2

6B2

7B2

A0

A1

A2

A3

A4

A5

A6

A7

2 38

3 37

6 36

7 35

34

33

32

31

11 29

12 28
15 27

16 26

25

24

23

22

TS2PCIE412

SEL
9

Control Logic

PCI Express
®
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Audio

USB

UART

200 k 680 k
2.21 k

2

1

3

4

D ECBA

Processor

INT

SDA

SCL

MIC

AUDIO R

AUDIO L

USB_DP

USB_DM

UART_TX

UART_RX

GND ISET DSS = pin on MUIC1

Noise Filter Cap

Micro

USB

10nF

0.6V

3.5V

DP/DM

Comparators

ADC

Switch

Matrix

Negative

Rail and

Click/Pop

Free

Logic

& 12C

Supply

Detect

VSUPPLY

LDO

2.3, 2.6V

75 A+

+
VBUS

DM

DP

ID

USB / UART / (SP3T)

TSU5511

www.ti.com/sc/device/PARTnumber

USBo
UARTo

/o

VREF LDO
USB USB 2.0

/

1.8V I2C
JESD 22 ESD

2000V (HBM) (A114-B Class II)o
1000V (C101)o

ESD DP / DM / ID / VBUS
GND

8kV (IEC 61000-4-2)o
15kV (IEC 61000-4-2)o

TSU5511 micro-USB
UART USB

micro-USB DP DM micro-
USB

UART

MID

YZP [Laser Scribe View]

TSU5511
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10/100/1000
Base-T

MAC & PHY

Only
One PHY
Needed

Notebook

Docking Station

MDI+

MDI –

LED

TS3L500
4

4

4

4
4

4

3
3

3

LEDs

LEDs

10/100/1000

MAC & PHY
Base-T

Docking Connector

8 (SPDT) 10 / 100 / 1000 Base-T (LAN)

TS3L500/AE

www.ti.com/sc/device/PARTnumber

(BW) 1 GHz 10 / 100 /
1000 Mbit

PI3L500
rON = 4

rON(FLAT) = 0.5
(XTALK) 37dB

(tSK(O)) 0.15ns
I/O (CON) 8pF

10 B a s e - T 10 0
Base-T 100 Base-T

(LAN)
LED

TS3L500/AE 8 1:2 / (LAN)
(SEL) SEL LAN

LED I/O

(rON)
/

LAN 10 / 100 / 1000 Base-T
LAN TS3L500/AE

RJ-45
LAN

10 / 100 / 1000 Base-T
LVDS LVPECL

IP-DSLAM
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I2C

Interface

and

Registers

State

Machine

Clock

Source

Load

Switch

Sense

and Ctrl.

Sw.

Chg.

Pump

Carkit

and Sw.

Ctrl.

Supervisor

and

Pwr Sel.

Accessory

ID

Detection

ADC

OUT

D+

D–

IDBP

V_L

Video

S_L

S_R

MIC

TXD

RXD

VDDIO

Xlators

Switches

Carkit

Interface

SDA

SCL

INTB

JIG

Buffers

and/or

Comparators

BOOT

ISET

VBUS

RESET

AVSS

VBAT

VPOWER (all ckls)

DP

DM

ID

Charger

Detection

Sources

and

Comp’s

Exposed

Center 

Pad

(GND)

PD

A0

A1

VDD

VDD

A2

A3

A4

A5

VDD

A6

A7

VDD

SEL

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

LED_A0

LED_A1

LED_B0

B2

B1

C0

B0

C1

B3

C2

VDD

B4

C3

B5

C4

B6

C5

B7

C6

C7
22

23

24

25

26

27

28

29

30

31

32

33

34

33

32

31

30

3
1

3
2

3
3

3
4

2
1

2
0

1
9

1
8

L
E

D
_
C

1

L
E

D
_
C

0

L
E

D
_
B

1

V
D

D

L
E

D
_
A

2

L
E

D
_
B

2

L
E

D
_
C

2

V
D

D

(SP4T)

TSU6712

www.ti.com/sc/device/PARTnumber

USB 2.0

CEA-936A UART
USB USB 2.0

JIG BOOT
USB UART JIG

/

USB UART TVo
DMBo

Carkit CEA-936Ao
TVo

JESD 22 ESD
2000V (HBM) (A114-B Class II)o
1000V (C101)o

ESD DP / DM / ID / VBUS GND
8kV (IEC 61000-4-2)o
15kV (IEC 61000-4-2)o

25-WCSP (1.97mm x 1.97mm)

TSU6712 (SP4T)
DP DM

VDD VBUS
I2C

USB UART JIG JIG BOOT

M I D

LAN 8:16 /

TS3L501E

www.ti.com/sc/device/PARTnumber

(bit-to-bit skew) tSK(O)
= 100ps [ ]

rON = 4
rON(FLAT) = 0.5

ESD A B C LED
4kV IEC 61000-4-2o

6kV (HBM)o
4 2 Q F N ( RUA ) 9 m m x
3.5mm

TS3L501E 16 8 /
LAN (SEL)

LED
I/O ESD SEL

/

(rON)
/

LAN 10 / 100 / 1000 Base-T
LAN

10 / 100 / 1000 Base-T
LVDS LVPECL

/



25 2011

DVI / HDMI / 8:16 (MUX)

TS3DV20812

www.ti.com/sc/device/PARTnumber

2Gbps

/
36 RHH (6mm x 6mm)

/ (HDMI / DVI)
(MUX)

LVDS (MUX)
LVDS LVPECL

CML
VGA

LAN (MUX)
(MUX)

TS3DV20812 2
Gbps 5V

I/O
HDMI / DVI 4

0V 3.3V
GND HDMI I/O

TS3DV20812 3 DDC SDAL SCL
CEC (MUX) 40 85

Ioff backdrive protection.

P
a

n
e
l

LV
D

S
 S

in
g

le
 L

in
k

 C
o
n

n
e
c
to

r

Embedded

LVDS

Bus for

Panel

External

Video

LVDS

BusV
id

e
o
 B

u
s

Switch

C
o
n

n
e
c
to

r

Current Flow

LCD Display

Power On

VCC=5
VOC=0

(Power Saving Mode)

Ioff (backdrive protection)
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Digital TV

DVD Player

TS3DV520E HDMI

Receiver
Set-Top Box

DVI / HDMI / 5 10:20 (MUX)

TS3DV520E

www.ti.com/sc/device/PARTnumber (EVM)

(BW) 900MHz
(BW) >900MHz 1.8Gbps
(XTALK) 27dB

(tSK(o)) 0.2ns
rON = 4

rON(FLAT) = 0.7
I/O (CON) 10 pF

I/O 0V 5V
VCC 3V 3.6V
IOFF

100mA JESD 78 Class II

JESD 22 ESD
14000V (HBM) (A114-B Class II)o
1000V (C101)o

TS3DV520E 20 10 /
/

(SEL) 5
(rON)

/
TS3DV520E (DVI)

(HDMI)

/ (DVI /
HDMI)

/ (HDTV)
DVI HDMI
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HDMI
Scaler/Video

Decoder

Display
(DLP, LCD, 
TV, PDP,

HDTV)

ATMDS0+
ATMDSO–
ATMDS1+
ATMDS1–
ATMDS2+
ATMDS2–
ATMDSCLK+
ATMDSCLK–

ATMDS0+
ATMDSO–
ATMDS1+
ATMDS1–
ATMDS2+
ATMDS2–
ATMDSCLK+
ATMDSCLK–

HDMI
Receiver

TS3DV421
HDMI
Switch

HDMI
Transmitter

1

HDMI
Transmitter

2

TMDS0+
TMDSO–
TMDS1+
TMDS1–
TMDS2+
TMDS2–
TMDSCLK+
TMDSCLK–

BTMDS0+
BTMDSO–
BTMDS1+
BTMDS1–
BTMDS2+
BTMDS2–
BTMDSCLK+
BTMDSCLK–

BTMDS0+
BTMDSO–
BTMDS1+
BTMDS1–
BTMDS2+
BTMDS2–
BTMDSCLK+
BTMDSCLK–

DVI / HDMI / 4 8:16 (MUX)

TS3DV421

www.ti.com/sc/device/PARTnumber

HDMI c1.3 DVI 1.0
3.8Gbpso
10xo

1080p SXGA 75Hzo
1280 x 1024
4.95Gbpso

HDCPo
1.65Gbps XTALK = 50dB [

]
1.65Gbps OIRR = 50dB [

]
tsk(o) = 0.1ns [ ]

rON = 12.5 [
] rON(flat) = 0.5 [ ]

/ CON = 4.5pF [ ]
IOFF

100mA JESD 78 Class I I

JESD 22 ESD
2000V (HBM) (A114-B Class II)o
1000V (C101)o

TS3DV421 4 2:1 /
(SEL)

GPIO DVI
HDMI TS3DV421

HDMI HDMI A
B

/ (DVI /
HDMI)

/ (HDTV)
DVI HDMI
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A0
A1

GND
VDD

A2
A3
A4

SEL1
A5
A6

GND

B0
C0
B1
C1
VDD

B2
C2
B3
C3
B4
C4

B
5

C
5

B
6

C
6

V
D

D

V
D

D

G
N

D
S

E
L2

V
D

D
G

N
D

A0
A1

GND
VDD

A2
A3
A4

SEL1
A5
A6

GND

B0
C0
B1
C1
VDD

B2
C2
B3
C3
B4
C4

B
5

C
5

B
6

C
6

V
D

D

V
D

D

G
N

D
S

E
L2

V
D

D
G

N
D

TS3V712E RTG Package

(Top View)

7 /

TS3V712E

www.ti.com/sc/device/PARTnumber

(BW = 1.36GHz)
7 VGA R G B HSYNC

VSYNC DDC Dat DDC CLK

3.3V 10% RTG

Ro ON = 3
Ro ON(FLAT) = 500m

250MHz XTALK = 49.76dB [
]

/
Co ON = 7pF
ESD
4kV IEC 61000-4-2 IOo
3kV (HBM) JESD22-A114Eo
6kV (HBM) GNDo

RGB
32 QFN (RTG)

TS3V712E 7 /
VGA

1.36GHz
VDD GND

ESD 6kV ESD HBM
4kV

VGA
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0.1 F

GPU

2.2k 2.2k
2.2k 2.2k

2.2k 2.2k

R

G

B

HSYNC

VSYNC

SDA

SCL

R0

G0

B0

H0

V0

SDA0

SCL0

SCL1
SDA1

R1
G1
B1
H1
V1

SCL2
SDA2

R2
G2
B2
H2
V2

VDD VDD_5

3.3V 5V

GND

VGA
Connector

SEL

Docking
Station

Connector

GPIO

TS3V712EL/
TS3V713EL

7 1:2

TS3V712EL TS3V713EL

www.ti.com/sc/device/PARTnumber

7 VGA R G B HSYNC

VSYNC DDC CLK DDC DAT
HSYNC VSYNC

Vo DD = 3.3V 10%
Vo DD_5 = 5V 10%

1.3GHz ( 3dB)
/

Ro ON = 4
Co ON = 8pF

SCL SDA NMOS
32 [QFN (RTG)]

TS3V712EL

E S D 1 2 1 5 1 7 2 2
24 27

2kV (IEC 61000-4-2)o
7kV (HBM) GNDo

ESD
3kV (HBM) (JESD22-A114E)o

TS3V713EL

E S D 1 2 1 5 1 7 2 2
24 27

2kV (IEC 61000-4-2)o
8kV (HBM) (JESD22-A114E)o

ESD
4kV (HBM) (JESD22-A114E)o

TS3V712EL TS3V713EL 7 /
VGA

1.3GHz
HSYNC VSYNC

3.3V 5V SCL
SDA NMOS VDD 1V

KVM / /

TS3V712EL RTG TS3V713EL RTG
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Root

Complex

16 8 Lanes 0–7

SEL

x16 Slot x8 Slot

Lanes 0–7

8

Control

Circuitry

PCIE 4 PCI Express 2:1

TS2PCIE412

www.ti.com/sc/device/PARTnumber

PCI Express (PCIe)
2.5Gbps

1.25GHz XTALK = 50dB [
]

1.25GHz OffIRR = 50dB [ ]
tsk(o) = 0.1ns [ ]

rON = 12.5 [ ]
rON(FLAT) = 0.5

/ CON = 4.5pF [ ]
VCC 1.65V 1.95V
IOFF

100mA JESD 78 Class I I

JESD 22 ESD
2000V (HBM)o
1000V (C101)o

TS2PCIE412 4 PCIe 2:1 /
PCIe

PCIe (RX) (TX)
2.5Gbps PCIe

(SEL) SEL
/

GPIO

RUA

Root

Complex

16 8 Lanes 0–7

Lanes 8–15

SEL

x16 Slot x8 Slot

8

Control

Circuitry

2:1 PCIe Gen-I

RUA

1.50 mm

8 mm
Exposed

Center

Pad

GND

A0

A1

GND

VDD

A2

A3

SEL

VDD

GND

A4

A5

VDD

V
D

D

GND

A6

A7

GND

G
N

D

V
D

D

G
N

D

V
D

D

G
N

D

V
D

D

G
N

D

0B1

1B1

2B1

3B1

1B2

0B2

2B2

VDD

3B2

5B1

4B1

6B1

7B1

4B2

5B2

6B2

7B2

RUA

PCIe
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Part Number  

ESD

HBM (kV)  

IEC Contact 

ESD (kV)

Bandwidth

(MHz)  

TS3USB221 2 N/A 1100

TS3USB221A 12 N/A 900

TS3USB221E 12  ±7  1000

2
mm

1D+

1D–

2D+

2D–

VCC

GND

S

D+

D–

OE

1.5 mm

1D+

1D–

2D+

2D–

VCC

GND

D+

D–

OE

S

USB 2.0 (480Mbps) 1:2 /

TS3USB221/A/E

www.ti.com/sc/device/PARTnumber

VCC 2.5V 3.6V
5.5V

(Flow-through pinout)
(via)

1.8V
OE (< 1 A)

rON = 6
rON < 0.2

CON = 6pF
30 A

ESD > 2000V (HBM)
> 1100MHz

= 40dB
= 41dB

SON-10 (DRC) QFN-8 (RSE)

PC

(PDA)

TS3USB221 USB 2.0

USB I/O (1100 MHz)

USB

(bit-to-bit skew)
USB 2.0 (480 Mbps)

QFN / RSE
(flow through layout)

(via)

CMRo
o

TSUSB221x
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External
Connector

USB2.0 HS

USB2.0 HS

1.8 V GPIO
Ultra-Low-Voltage

Control Signal

D–

GND

D+

OE

D1+ D2+

D1– D2–

VCC

S

1.45 mm

1.80 mm

RSW Package
(Bottom View)

TS3USB31E

USB 2.0 (480Mbps)

TS3USB30E TS3USB31E

www.ti.com/sc/device/PARTnumber

VCC 3.0V 4.3V
1.8V

IOFF

rON = 6
rON < 0.35

CioON = 6.5pF
900MHz (TS3USB30E)
1100MHz (TS3USB31E)

1 A
QFN

15kV (HBM) ESD

TS3USB30E TS3USB31E USB 2.0

USB I/O

(bit-to-bit skew)
USB 2.0 (480 Mbps)

TS3USB30E

USB
Connector

Ultra-Low-Voltage
Control Signal

USB FS
Controller

USB HS
Controller

1.8 V GPIO

GND

OE HSD+ D+

N.C. HSD– D–

VCC 1.50 mm

1.50 mm

RSE Package
(Bottom View)

TS3USB31E

USB 1.0 1.1 2.0

(MIPI)
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USB /

TS5USBA224

www.ti.com/sc/device/PARTnumber

VAUDIO 3.3V
VBUS

USB ASEL =
[L]

ASEL =
[H]

1.8V
USB 4 (RON)

3 (RON)
USB (650 MHz)

< 0.05%
10- QFN (1.8mm x 1.4mm)

TS5USBA224 (DPDT)
USB 2.0 (480Mbps)

USB

(PDA) / /
(Ebooks)

MP3
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0.037
(0,95)

0.057
(1,45)

Ball pitch = 0.020 (0,50)
Height = 0.020 (0,50)
Area = 0.002 (1,26)

5-ball/6-ball WCSP

NanoFreeTM (YZP)

0.037
(0,95)

0.077
(1,95)

Ball pitch = 0.020 (0,50)
Height = 0.020 (0,50)
Area = 0.003 (1,85)

8-ball WCSP

NanoFreeTM (YZP)

0.083
(2,10)

0.126
(3,20)

Lead pitch = 0.020 (0,50)
Height = 0.035 (0,90)
Area = 0.010 (6,72)

8-pin

US8/VSSOP (DCU)

0.061
(1,55)

0.082
(2,05)

Lead pitch = 0.020 (0,50)
Height = 0.039 (0,60)
Area = 0.005 (3,18)

10-pin

QFN (RSE)

0.071
(1,80)

0.055
(1,40)

Lead pitch = 0.015 (0,40)
Height = 0.019 (0,50)
Area = 0.004 (2,52)

10-pin

QFN (RSW)

0.122
(3,10)

0.199
(5,05)

Lead pitch = 0.020 (0,50)
Height = 0.043 (1,10)

Area = 0.024 (15,7)

10-pin

MSOP (DGS)

0.085
(2,15)

0.091
(2,30)

Lead pitch = 0.026 (0,65)
Height = 0.037 (0,95)
Area = 0.008 (4,95)

5-pin/6-pin

SC-70 (DCK)

0.118
(3,00)

0.118
(3,00)

Lead pitch = 0.037 (0,95)
Height = 0.047 (1,20)

Area = 0.014 (9)

5-pin/6-pin

SOT-23 (DBV)

0.124
(3,15)

0.167
(4,25)

Lead pitch = 0.026 (0,65)
Height = 0.051 (1,30)
Area = 0.010 (6,72)

8-pin

SM8/SSOP (DCT)

0.124
(3,15)

0.124
(3,15)

Lead pitch = 0.020 (0,50)
Height = 0.039 (1,00)

Area = 0.015 (9,9)

16-pin

QFN (RGT)

0.102
(2,60)

0.067
(1,70)

Lead pitch = 0.015 (0,40)
Height = 0.019 (0,50)
Area = 0.007 (4,42)

16-pin

QFN (RSV)

0.197
(5,00)

0.244
(6,20)

Lead pitch = 0.025 (0,64)
Height = 0.069 (1,75)
Area = 0.048 (31,0)

16-pin

SSOP/QSOP (DBQ)

0.146
(3,70)

0.260
(6,60)

Lead pitch = 0.016 (0,40)
Height = 0.047 (1,20)
Area = 0.038 (24,4)

16-pin

TVSOP (DGV)

0.144
(3,65)

0.163
(4,15)

Lead pitch = 0.020 (0,50)
Height = 0.039 (1,00)
Area = 0.023 (15,1)

16-pin

QFN (RGY)

0.394
(10,00)

0.244
(6,20)

Lead pitch = 0.050 (1,27)
Height = 0.069 (1,75)

Area = 0.096 (62)

16-pin

SOIC (D)

0.201
(5,10)

0.260
(6,60)

Lead pitch = 0.026 (0,65)
Height = 0.047 (1,20)
Area = 0.052 (33,7)

16-pin

TSSOP (PW)

0.260
(6,60)

0.260
(6,60)

Lead pitch = 0.026 (0,65)
Height = 0.047 (1,20)

Area = 0.068 (44)

20-pin

TSSOP (PW)

0.059
(1,50)

0.059
(1,50)

Lead pitch = 0.019 (0,50)
Height = 0.022 (0,55)
Area = 0.003 (2,25)

8-pin

QFN (RSE)

0.193
(4,90)

0.236
(6,00)

Lead pitch = 0.050 (1,27)
Height = 0.069 (1,75)
Area = 0.045 (29,38)

8-pin

SOIC (D)
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TI
1995 TI

TI

TI

80
TI

www.ti.com/quality

0.354
(9,00)

0.137
(3,50)

Lead pitch = 0.019 (0,50)
Height = 0.030 (0,75)
Area = 0.048 (3,15)

42-pin

QFN (RUA)

0.386
(9,80)

0.260
(6,60)

Lead pitch = 0.016 (0,40)
Height = 0.047 (1,20)

Area = 0.100 (63)

48-pin Widebus

TVSOP (DGV)

TM

0.203
(5,15)

0.439
(11,15)

Lead pitch = 0.020 (0,50)
Height = 0.032 (0,80)

Area = 2.26 (57,4)

56-pin

QFN (RHU)

0.201
(5,10)

0.201
(5,10)

Lead pitch = 0.020 (0,50)
Height = 0.047 (1,20)

Area = 0.040 (26)

48-pin

PBGA (ZAH)

0.496
(12,60)

0.327
(8,30)

Lead pitch = 0.020 (0,50)
Height = 0.047 (1,20)
Area = 0.162 (105)

48-pin Widebus

TSSOP (DGG)

TM

TI
7

7 24

10,000
TI

7

UPS

support.ti.com
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重重要要声声明明

德州仪器 (TI) 及其下属子公司有权在不事先通知的情况下，随时对所提供的产品和服务进行更正、修改、增强、改进或其它更改，
并有权随时中止提供任何产品和服务。 客户在下订单前应获取最新的相关信息，并验证这些信息是否完整且是最新的。 所有产品的
销售都遵循在订单确认时所提供的 TI 销售条款与条件。

TI 保证其所销售的硬件产品的性能符合 TI 标准保修的适用规范。 仅在 TI 保修的范围内，且 TI 认为有必要时才会使用测试或其它质
量控制技术。 除非政府做出了硬性规定，否则没有必要对每种产品的所有参数进行测试。

TI 对应用帮助或客户产品设计不承担任何义务。 客户应对其使用 TI 组件的产品和应用自行负责。 为尽量减小与客户产品和应用相关
的风险，客户应提供充分的设计与操作安全措施。

TI 不对任何 TI 专利权、版权、屏蔽作品权或其它与使用了 TI 产品或服务的组合设备、机器、流程相关的 TI 知识产权中授予的直接
或隐含权限作出任何保证或解释。 TI 所发布的与第三方产品或服务有关的信息，不能构成从 TI 获得使用这些产品或服务的许可、授
权、或认可。 使用此类信息可能需要获得第三方的专利权或其它知识产权方面的许可，或是 TI 的专利权或其它知识产权方面的许
可。

对于 TI 的数据手册或数据表，仅在没有对内容进行任何篡改且带有相关授权、条件、限制和声明的情况下才允许进行复制。 在复制
信息的过程中对内容的篡改属于非法的、欺诈性商业行为。 TI 对此类篡改过的文件不承担任何责任。

在转售 TI 产品或服务时，如果存在对产品或服务参数的虚假陈述，则会失去相关 TI 产品或服务的明示或暗示授权，且这是非法的、
欺诈性商业行为。 TI 对此类虚假陈述不承担任何责任。

可访问以下 URL 地址以获取有关其它 TI 产品和应用解决方案的信息：

产产品品

放大器 http://www.ti.com.cn/amplifiers

数据转换器 http://www.ti.com.cn/dataconverters

DSP http://www.ti.com.cn/dsp

接口 http://www.ti.com.cn/interface

逻辑 http://www.ti.com.cn/logic

电源管理 http://www.ti.com.cn/power

微控制器 http://www.ti.com.cn/microcontrollers

应应用用

音频 http://www.ti.com.cn/audio

汽车 http://www.ti.com.cn/automotive

宽带 http://www.ti.com.cn/broadband

数字控制 http://www.ti.com.cn/control

光纤网络 http://www.ti.com.cn/opticalnetwork

安全 http://www.ti.com.cn/security

电话 http://www.ti.com.cn/telecom

视频与成像 http://www.ti.com.cn/video

无线 http://www.ti.com.cn/wireless

邮寄地址：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2006, Texas Instruments Incorporated
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