
Analog Signal Chain Guide

Amplifiers, Data Converters, Interface,  

Clocks, Timing and Wireless Connectivity.

1Q 2011www.ti.com

LogicClocks and 
Timing

Power 
Management

Embedded
Processing

Data
Converter

Wireless
ConnectivityInterface

Amplifier

Temperature

Pressure

Position

Speed

Flow

Humidity

Sound

Light

Identification

The Real
World

http://www.ti.com


2Analog Signal Chain Guide	 Texas Instruments   1Q 2011

➔

Analog Signal Chain Guide

Table of Contents

Amplifiers and Comparators

Operational Amplifiers .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  4-10 
High-Speed Amplifiers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  11-17

Audio Amplifiers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  18-25

Instrumentation Amplifiers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  26-29

Power Amplifiers and Buffers .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30

Comparators .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  31-32

	

Data Converters

Analog-to-Digital Converters (ADCs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33

	 Delta-Sigma ADCs .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  33-36

	 SAR ADCs .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  37-45

	 Pipeline ADCs

http://www.ti.com/sc/device/THS6184


3Analog Signal Chain Guide	 Texas Instruments  1Q 2011

➔

Analog Signal Chain Guide

Table of Contents

Clocks and Timing

Clock Distribution .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  85-89

Clock Generation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  90-93

	

Interface

Communications . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  94	



4Analog Signal Chain Guide	 Texas Instruments   1Q 2011

➔

Amplifiers and Comparators

Operational Amplifiers

High Precision, 11MHz, Low Noise, RRO, JFET Operational Amplifier
OPA140, OPA2140, OPA4140
Get samples, datasheets and app reports at: www.ti.com/sc/device/PARTnumber (Replace PARTnumber with OPA140, 
OPA2140, or OPA4140)
 
Key Features
•	 Very low offset drift: 0.35µV/°C
•	 Very low offset: 120μV max
•	 Low input bias current: 10pA max
•	 Very low 1/f noise: 250nVpp, 

0.1Hz to 10Hz
•	 Low noise: 5.1nV/√Hz at 1kHz 
•	 Gain bandwidth: 11MHz 
•	 Slew rate: 20V/µs

Applications
•	 Battery-powered instruments 
•	 Industrial controls 
•	 Medical instrumentation 
•	 Photodiode amplifiers 
•	 Active filters 
•	 Automatic test systems

The OPA140 family is a series of low-power JFET input amplifiers that feature good 
drift and low input bias current. The rail-to-rail output swing and input range that 
includes V- allow designers to take advantage of the low noise characteristics of 
JFET amplifiers while also interfacing to modern, single-supply, precision ADCs 
and DACs. The OPA140 achieves 11MHz unity-gain bandwidth and a 20V/µs 	

http://www.ti.com/sc/device/OPA140
http://www.ti.com/sc/device/OPA2140
http://www.ti.com/sc/device/OPA4140
http://www.ti.com/sc/device/OPA377
http://www.ti.com/sc/device/OPA2377
http://www.ti.com/sc/device/OPA4377
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Operational Amplifiers

36V, Low Power, RRO, General-Purpose Operational Amplifier in microPackages
OPA171, OPA2171, OPA4171
Get samples, datasheets and app reports at: www.ti.com/sc/device/PARTnumber (Replace PARTnumber with O PA171, 
OPA2171 , or O PA4171) 
Key Features
•	 MicroPackages: 
	 Single in SOT553, dual in VSSOP-8
•	 Low quiescent current: 495μA/ch
•	 Low noise: 14nV/√Hz at 1kHz
•	 Rail-to-rail output
•	 Gain bandwidth: 3MHz
•	 Low input bias current: 8pA
•	 RFI filtered inputs
•	 Supply range: +2.7V to +36V, 	
	 ±1.35V to ±18V

Applications
•	 Transducer amplifiers
•	 Bridge amplifiers
•	 Strain gage amplifiers
•	 Precision integrators
•	 Battery powered instruments
•	 Test equipment

 

The OPA171 amplifier family is a series of 36V low-noise operational amplifiers 
that feature single supply, and micropackages with the ability to operate on 
supplies ranging from +2.7V (±1.35V) to +36V (±18V). They offer good offset, drift 
and bandwidth with low quiescent current. Single, dual and quad versions have 
identical 

þ013

 

4456	

þ013 

http://www.ti.com/sc/device/OPA827
http://www.ti.com/sc/device/OPA171
http://www.ti.com/sc/device/OPA2171
http://www.ti.com/sc/OPA4171
http://www.ti.com/sc/OPA209
http://www.ti.com/sc/OPA2209
http://www.ti.com/sc/OPA4209
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Operational Amplifiers

Precision, 20MHz, 0.9pA IB, Low Noise, RRIO, CMOS Operational Amplifier
OPA320, OPA2320
Get samples, datasheets and app reports at: www.ti.com/sc/device/PARTnumber (Replace PARTnumber with O PA320, or 
OPA2330 )
 

Key Features
• Precision with zero-crossover 	

distortion: 
 Low offset voltage: 150µV (max) 
 High CMRR: 114dB 
 Rail-to-Rail I/O 

•	Wide bandwidth: 20MHz 
•	Low noise: 8.5nV/√Hz at 1kHz 
•	Quiescent current: 1.45mA/ch 
•	Low input bias current: 0.9pA (max) 
•	Slew rate: 10V/µs
•	Single supply voltage range: 	

1.8V to 5.5V

Applications
•	 High-Z sensor signal conditioning 
•	 Transimpedance amplifiers 
•	 Test and measurement equipment 
•	 Programmable logic controllers (PLCs) 
•	 Motor control loops 
•	 Input/output ADC/DAC buffers 
•	 Active filters 

The OPA320 (single) and OPA2320 (dual) are precision, RRIO, CMOS operational 
amplifiers optimized for very low noise and wide bandwidt�TfA9.5 0 0 9.5 38.232 438.8171 TmA41.298 20.051 TdA(bandwidt�TfA9.5 0 03638. 38.298 20.051 TdA(bandwidt�TfA9.5 0 03638. 38.298 20.051 TdA(g4(þÿ 20alT3ndwidt�TfA9.5 0 0 9.5 38.232 438.8171 TmA410 9.5 38.23074�	)TjAEM1201 03638. 38.298 20.051 TdA(bandwidt�TfA9.5 0 03638. 38.298 20.0dA(9for)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/T1_0 1 TfA9.5 0 0 9.5 0dA872 TfA9.5 0 0 9.5 38.29.5 38.232 438.81wi 03638. 38.298 20.051 TdA(bandwidt�TfA9.5 0 03638. 38.298 20.53.11optimized)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/53.391 TfA9.5 0 0 9.5 27 03638. 38.298 20.051 TdA(bandwidt�TfA9.5 0 03638. 38.298 20.54.5TdA(g4(þÿ 20alT3ndwidt�TfA9.5 0 0 9.5 38.232 438.8171 54.79low)TjAET 21.367 TdA(	)TjAEMC AETABTA/T1_0 1 TfA9.5 0 0 9.5 38.232 438.8171 TmA50.493 21.367 5.338.232 438.8171 T31)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/T116.79oA9.5 0 A34.001 20.051 TdA(	)TjAEMC AETABTA/T1_0 1 TfA9.5 0 0 9.5 38.232 438.8171 TmA34.279 20.051µ(d8.735)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/T1_0 1 TfA9.5 0 0 9.5 32469018.735)TjAET2240uTmA364A36.62M1201dw- 21.367 TdA(	)TjAEMC AETABTA/T1_0 1 TfA9.5 0 0 9.5 38.232 438.8171 TmA47.214 21.36725.743018.735)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/T1_0 1 TfA9.5 0 0 9.5 351 TdA18.735)TjA[(62M1202.5 38.2 0 9.5 38.2w- 221.367 TdA(	)TjAEMC AETABTA/T1_0 1 TfA9.5 0 0 9.5 38.232 438.8171 TmA44.269 21.367_0 17018.735)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/T1_0 1 TfA9.5 0 0 9.5 3938.8018.735)TjAETff20.051 TdA(	)TjAEMC AETABTA/T1_0 1 TfA9.5 0 0 9.5 38.232 438.8171 TmA30.299 20.051 Td318018.735)TjAETABTA/Span <</ActualText (þÿ� )>>BDC A/T1_0 1 TfA9.5 0 0 9.5  Td5oA18.735

	

http://www.ti.com/sc/device/OPA177
http://www.ti.com/sc/device/OPA2320
http://www.ti.com/sc/device/OPA2140
http://www.ti.com/sc/device/OPA2209
http://www.ti.com/sc/device/OPA2211
http://www.ti.com/sc/device/OPA2211
http://www.ti.com/sc/device/OPA2211A
http://www.ti.com/sc/device/OPA227
http://www.ti.com/sc/device/OPA2227
http://www.ti.com/sc/device/OPAy277
http://www.ti.com/sc/device/OPA2330
http://www.ti.com/sc/device/OPA333
http://www.ti.com/sc/device/OPA2334
http://www.ti.com/sc/device/OPA2376
http://www.ti.com/sc/device/OPA2378
http://www.ti.com/sc/device/OPA381
http://www.ti.com/sc/device/OPA734
http://www.ti.com/sc/device/TLE2027
http://www.ti.com/sc/device/TLE2027
http://www.ti.com/sc/OPA320
http://www.ti.com/sc/OPA2330
http://www.ti.com/hirel
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Operational Amplifiers

Low-Power Operational Amplifiers (IQ <500µA) (sorted by IQ) (continued)

Device Description Ch.

VS 
(V) 

(min)

VS 
(V) 

(max)

IQ 
Per Ch. 
(mA) 
(max)

GBW 
(MHz) 
(typ)

Slew 
Rate 

(V/µs) 
(typ)

VOS 
(mV) 

(25°C) 
(max)

VOS 
Drift 

(µV/°C) 
(typ)

IB 
(pA) 

(max)

CMRR 
(dB) 
(min)

VN at 
1kHz 

(nV/√Hz) 
(typ)

Single 
Supply

Rail-
to-
Rail

HiRel
Avail. Package(s) Price* 

OPAy137 Low Cost, FET-Input 1, 2, 4 4.5 36 0.27 1 3.5 3 15 100 76 45 Y N N SOT-23, SOIC, DIP 0.60 
TLE202x Precision Low-Power 

Single-Supply  
Operational Amplifier 

1, 2, 4 4 40 0.3 1.2 0.5 0.6 2 70000 85 17 Y N Y PDIP, TSSOP 0.45 

OPAy234 Low Power, Precision 1, 2, 4 2.7 36 0.35 0.35 0.2 0.25 0.5 25000 91 25 Y Out N MSOP, SOIC 1.05 
OPAy334/5 Zero Drift, CMOS, SS, 

SHDN
1, 2 2.7 5.5 0.35 2 1.6 0.005 0.02 200 110 62 Y Out N MSOP, SOIC, 

SOT-23
1.00 

OPAy171 36V Single-Supply,  
Low-Noise CMOS  
Amplifier in SOT553

1, 2, 4 2.7 36 0.595 3 1.5 1.8 0.3 15 104 14 Y Out N SOT553, SOT-23, 
SOIC, VSSOP, 

TSSOP

0.40 

Low-Noise Operational Ampy4y gsS0 0 mS00.5 w S/GS20 0 1 180.6gsS0 0 mS0 12.725 lSSSQSqS1 0 0 1 265.5 95.9539032 cmS0 0 0 0.5 KS0166gsS0 387.6428986 95.9539032 cmS0 0 0 0.5 KS0.5 w S/GS2 gsS0 0 mS0 12.725 3 gsS0 0  0 1 221.5384979 95.9539032 cmS0 0 0 0.5 KS0.5 w S/GS2 gsS0 0 mS0 12.725 lSSSQSqS5 w   0 6

http://www.ti.com/sc/device/OPA121
http://www.ti.com/sc/device/OPA124
http://www.ti.com/sc/device/OPA1611
http://www.ti.com/sc/device/OPA177
http://www.ti.com/sc/device/OPA627
http://www.ti.com/sc/device/OPAy132
http://www.ti.com/sc/device/OPAy137
http://www.ti.com/sc/device/OPA2140
http://www.ti.com/sc/device/OPA2141
http://www.ti.com/sc/device/OPA2171
http://www.ti.com/sc/device/OPA2209
http://www.ti.com/sc/device/OPA2211
http://www.ti.com/sc/device/OPA2211
http://www.ti.com/sc/device/OPA2211A
http://www.ti.com/sc/device/OPA227
http://www.ti.com/sc/device/OPA2227
http://www.ti.com/sc/device/OPAy234
http://www.ti.com/sc/device/OPAy277
http://www.ti.com/sc/device/OPA2334
http://www.ti.com/sc/device/OPA2376
http://www.ti.com/sc/device/OPA2377
http://www.ti.com/sc/device/OPA827
http://www.ti.com/sc/device/TLC07xA
http://www.ti.com/sc/device/TLC220x
http://www.ti.com/sc/device/TLC227x
http://www.ti.com/sc/device/TLE2027
http://www.ti.com/sc/device/TLE202x
http://www.ti.com/hirel
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http://www.ti.com/sc/device/OPA124
http://www.ti.com/sc/device/OPA129
http://www.ti.com/sc/device/OPA602
http://www.ti.com/sc/device/OPA627
http://www.ti.com/sc/device/OPA2320
http://www.ti.com/sc/device/OPA2320
http://www.ti.com/sc/device/OPA2140
http://www.ti.com/sc/device/OPA2211
http://www.ti.com/sc/device/OPA228
http://www.ti.com/sc/device/OPA2300
http://www.ti.com/sc/device/OPAy336
http://www.ti.com/sc/device/OPAy340
http://www.ti.com/sc/device/OPAy344
http://www.ti.com/sc/device/OPAy350
http://www.ti.com/sc/device/OPAy350
http://www.ti.com/sc/device/OPA2363
http://www.ti.com/sc/device/OPA365
http://www.ti.com/sc/device/OPA365
http://www.ti.com/sc/device/OPA2376
http://www.ti.com/sc/device/OPA2377
http://www.ti.com/sc/device/OPA2703
http://www.ti.com/sc/device/OPA725
http://www.ti.com/sc/device/OPA727
http://www.ti.com/sc/device/OPAy743
http://www.ti.com/sc/device/OPA827
http://www.ti.com/sc/device/TLE2037
http://www.ti.com/hirel


http://www.ti.com/sc/device/LM2902
http://www.ti.com/sc/device/LM2904
http://www.ti.com/sc/device/LM324
http://www.ti.com/sc/device/LM358
http://www.ti.com/sc/device/LMV321
http://www.ti.com/sc/device/LMV324
http://www.ti.com/sc/device/LMV324
http://www.ti.com/sc/device/LMV324S
http://www.ti.com/sc/device/LMV358
http://www.ti.com/sc/device/LMV931
http://www.ti.com/sc/device/LMV934
http://www.ti.com/sc/device/LMV981
http://www.ti.com/sc/device/LMV982
http://www.ti.com/sc/device/OPA627
http://www.ti.com/sc/device/OPAy132
http://www.ti.com/sc/device/OPA2140
http://www.ti.com/sc/device/OPA2141
http://www.ti.com/sc/device/OPA2209
http://www.ti.com/sc/device/OPA227
http://www.ti.com/sc/device/OPAy340
http://www.ti.com/sc/device/OPA2363
http://www.ti.com/sc/device/OPA2376
http://www.ti.com/sc/device/OPA2377
http://www.ti.com/sc/device/OPAy743
http://www.ti.com/sc/device/TLC08x
http://www.ti.com/sc/device/TLE2027
http://www.ti.com/sc/device/TLE214x
http://www.ti.com/hirel
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http://www.ti.com/sc/device/PGA870
http://www.ti.com/sc/device/THS4521
http://www.ti.com/sc/device/THS4522
http://www.ti.com/sc/device/THS4524
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High-Speed Amplifiers (>50MHz)

THS770006 functional block diagram

The THS770006 is a low-noise, fully differential operational amplifier that 
provides the high linearity and dynamic range performance required for driving 
14- and 16-bit ADCs, in high IF architectures, for wireless infrastructure, test and 
measurement, and defense applications. The THS770006 will support 16 bits of 
full-scale (3Vp-p) precision up to 200MHz IF in order to drive high-speed ADCs 
with very low distortion. The THS770006 provides the dynamic range 	
performance that is compatible with 16-bit high-speed signal chains, with lower 
distortion and higher linearity than competing solutions. The THS770006 was 
designed with a voltage-mode output to improve gain flatness in the pass band 
and eliminate the need for output inductors, thereby lowering BOM costs.

Key Features
• Fully differential wideband operation: 
	  2.4GHz small signal bandwidth 	 
	  675MHz large signal bandwidth 	 
• Low distortion: IMD3 of -107dBc at 

100MHz, 2Vpp
•	High linearity: OIP3 of 48dBm at 

100MHz, 2Vpp
• Low voltage noise at flatband 	

(f >100kHz): 1.7 nV/√Hz
• Fast overdrive recovery: 7.5ns max
•	Single supply +5V operation 
•	Low impedance, voltage-mode output
•	Quiescent current: 100mA, 	

power-down <3mA 
•	4mm x 4mm QFN pkg w/thermal pad

Applications
•	 12-/14-/16-bit ADC driver/IF amps
•  Wireless infrastructures
•	 High speed digitizers
•	 Military countermeasures 
•	 Defense signal intelligence

Low Noise, Fully Differential Operational Amplifier with +6dB Gain
THS770006
	Get samples, datasheets and EVMs at: www.ti.com/sc/device/THS770006
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http://www.ti.com/sc/device/OPA2613
http://www.ti.com/sc/device/OPA2614
http://www.ti.com/sc/device/OPA2652
http://www.ti.com/sc/device/OPA2677
http://www.ti.com/sc/device/OPA2822
http://www.ti.com/sc/device/OPA2889
http://www.ti.com/sc/device/OPA656
http://www.ti.com/sc/device/OPA657
http://www.ti.com/sc/device/OPA698
http://www.ti.com/sc/device/OPA699
http://www.ti.com/sc/device/OPA842
http://www.ti.com/sc/device/OPA843
http://www.ti.com/sc/device/OPA847
http://www.ti.com/sc/device/OPA300
http://www.ti.com/sc/device/OPA2354
http://www.ti.com/sc/device/OPAy355
http://www.ti.com/sc/device/OPAy356
http://www.ti.com/sc/device/OPA683
http://www.ti.com/sc/device/OPA684
http://www.ti.com/sc/device/OPA690
http://www.ti.com/sc/device/OPA820
http://www.ti.com/sc/device/OPA830
http://www.ti.com/sc/device/OPA846
http://www.ti.com/sc/device/OPA2890
http://www.ti.com/sc/device/THS3091
http://www.ti.com/sc/device/THS3092
http://www.ti.com/sc/device/THS3110
http://www.ti.com/sc/device/THS3112
http://www.ti.com/sc/device/THS3120
http://www.ti.com/sc/device/THS3122
http://www.ti.com/sc/device/THS4011
http://www.ti.com/sc/device/THS4031
http://www.ti.com/sc/device/THS4051
http://www.ti.com/sc/device/THS4081
http://www.ti.com/sc/device/THS4221
http://www.ti.com/sc/device/THS4271
http://www.ti.com/sc/device/THS4281
http://www.ti.com/sc/device/THS4304
http://www.ti.com/sc/device/THS4631
http://www.ti.com/hirel
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http://www.ti.com/sc/device/BUF602
http://www.ti.com/sc/device/BUF634
http://www.ti.com/sc/device/OPA2673
http://www.ti.com/sc/device/OPA2674
http://www.ti.com/sc/device/OPA358
http://www.ti.com/sc/device/OPA653
http://www.ti.com/sc/device/OPA656
http://www.ti.com/sc/device/OPA657
http://www.ti.com/sc/device/OPA659
http://www.ti.com/sc/device/OPA860
http://www.ti.com/sc/device/OPA861
http://www.ti.com/sc/device/OPA300
http://www.ti.com/sc/device/OPAy354
http://www.ti.com/sc/device/OPAy355
http://www.ti.com/sc/device/OPAy356
http://www.ti.com/sc/device/OPAy357
http://www.ti.com/sc/device/OPA380
http://www.ti.com/sc/device/OPA691
http://www.ti.com/sc/device/OPA692
http://www.ti.com/sc/device/OPA2693
http://www.ti.com/sc/device/OPA694
http://www.ti.com/sc/device/OPA2695
http://www.ti.com/sc/device/OPA832
http://www.ti.com/sc/device/PGA870
http://www.ti.com/sc/device/PGA870
http://www.ti.com/sc/device/THS4130
http://www.ti.com/sc/device/THS4302
http://www.ti.com/sc/device/THS4303
http://www.ti.com/sc/device/THS4502
http://www.ti.com/sc/device/THS4508
http://www.ti.com/sc/device/THS4509
http://www.ti.com/sc/device/THS4511
http://www.ti.com/sc/device/THS4513
http://www.ti.com/sc/device/THS4520
http://www.ti.com/sc/device/THS4521
http://www.ti.com/sc/device/THS4521
http://www.ti.com/sc/device/THS4631
http://www.ti.com/sc/device/THS7001
http://www.ti.com/sc/device/THS770006
http://www.ti.com/sc/device/THS770006
http://www.ti.com/sc/device/THS770012
http://www.ti.com/hirel
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Supply
Voltage

(V)
ACL

(min)

BW
at A

CL

(MHz)

(typ)

BW
G  32  322

(MHz)

(typ)

GBW
Product

(MHz)

(typ)

Slew 
Rate

(V/µs)Set-
tling 
Time 

0.10%
(ns)
(typ)

V

N

(nV/√Hz)
(typ)

V

OS

(mV)
(max)

I

B

(µA)
(max)

(82207Hz�8TjS-08jS-0.2182224 2 TdS11�8Tj.86 286 28((µS))TjS-0.323013TjS86 313ma[(\013ae62 -1(5 -1 TdS(�JS0.922 -3M�fidS30.3695333S-0.322 -1 TdS(e987 416(L26)TjS5.25 0 0 5.25 399.3094 675.5488 TmS(B)TjS7 0 0 7 4100.018 6R589 TmS((µVU240I5)TjS-0.32 28783((max))TjS30987 416(L26)TjS5.25 0 0 5.25 399.3094 675-6 97 2.1.868ns10mO1))Tj6207N 8.968993.6292 TdS(h26)TjS5.2jS-0.S

t92 26/y(m2I5

http://www.ti.com/sc/device/MPA4609
http://www.ti.com/sc/device/OPA358
http://www.ti.com/sc/device/OPA360
http://www.ti.com/sc/device/OPA361
http://www.ti.com/sc/device/OPA4872
http://www.ti.com/sc/device/OPA615
http://www.ti.com/sc/device/OPA656
http://www.ti.com/sc/device/OPA657
http://www.ti.com/sc/device/OPA698
http://www.ti.com/sc/device/OPA699
http://www.ti.com/sc/device/OPA847
http://www.ti.com/sc/device/OPAy354
http://www.ti.com/sc/device/OPA380
http://www.ti.com/sc/device/OPA832
http://www.ti.com/sc/device/OPA846
http://www.ti.com/sc/device/OPA3875
http://www.ti.com/sc/device/THS4281
http://www.ti.com/sc/device/THS4631
http://www.ti.com/sc/device/THS7313
http://www.ti.com/sc/device/THS7314
http://www.ti.com/sc/device/THS7315
http://www.ti.com/sc/device/THS7316
http://www.ti.com/sc/device/THS7318
http://www.ti.com/sc/device/THS7374
http://www.ti.com/sc/device/THS7375
http://www.ti.com/sc/device/THS9000
http://www.ti.com/hirel
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http://www.ti.com/sc/device/BUF602
http://www.ti.com/sc/device/OPA4872
http://www.ti.com/sc/device/OPA615
http://www.ti.com/sc/device/OPA656
http://www.ti.com/sc/device/OPA695
http://www.ti.com/sc/device/OPA842
http://www.ti.com/sc/device/OPA861
http://www.ti.com/sc/device/OPAy355
http://www.ti.com/sc/device/OPAy356
http://www.ti.com/sc/device/OPAy357
http://www.ti.com/sc/device/OPA683
http://www.ti.com/sc/device/OPA684
http://www.ti.com/sc/device/OPA690
http://www.ti.com/sc/device/OPA691
http://www.ti.com/sc/device/OPA692
http://www.ti.com/sc/device/OPA2693
http://www.ti.com/sc/device/OPA694
http://www.ti.com/sc/device/OPA820
http://www.ti.com/sc/device/OPA830
http://www.ti.com/sc/device/OPA3875
http://www.ti.com/sc/device/SN10501
http://www.ti.com/sc/device/SN10502
http://www.ti.com/sc/device/SN10503
http://www.ti.com/sc/device/THS7303
http://www.ti.com/sc/device/THS7327
http://www.ti.com/sc/device/THS7347
http://www.ti.com/sc/device/THS7353
http://www.ti.com/sc/device/THS7360
http://www.ti.com/sc/device/THS7364
http://www.ti.com/sc/device/THS7368
http://www.ti.com/sc/device/VCA822
http://www.ti.com/sc/device/VCA824
http://www.ti.com/hirel
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Line Drivers

Device Description

BW
Gain =  1

(MHz)

BW
Gain = +2

(MHz)

Slew
Rate

(V/µs)

VN
f >1MHz
(nV/√Hz)

VOUT Swing
(RLOADΩ) 
(min) (V)

Power
Supply

Range (V)

IQ/
Amplifier

(mA) (max) 

IOUT
(mA)
(min) 

Disable/
Power 
Control

HiRel
Avail. Package(s) Price*

THS6204 Dual-Port, Differential 
VDSL2 Line Driver

— 114 3800 2.5 ±10.9 (100) ±5 to ±14 21.5/port ±416 Y N QFN, HTSSOP 1.40 

THS6214 Dual Port, Differential 
VDSL2 Line Driver

— 114 3800 2.7 ±10.9 (100) ±5 to ±14 21/port ±416 Y N QFN, HTSSOP 1.40 

OPA2691 Dual, Wideband, CFB Amp 
with Disable

280 225 2100 1.7 ±3.7 (100) +5 to ±6.0 5.3 ±190 Y N SOIC 2.30 

OPA2690 Dual, Wideband, VFB Amp 
with Disable

500 220 1800 5.5 ±3.7 (100) +5 to ±6.0 5.8 ±190 Y N SOIC 2.15 

THS6093 ADSL CPE Line Driver with 
Shutdown

90 — 400 2.1 1.3 to 3.7 (100) ±2.25 to ±7 9.5 ±240 Y N SOIC, HTSSOP 2.15 

http://www.ti.com/sc/device/OPA2613
http://www.ti.com/sc/device/OPA2614
http://www.ti.com/sc/device/OPA2670
http://www.ti.com/sc/device/OPA2673
http://www.ti.com/sc/device/OPA2674
http://www.ti.com/sc/device/OPA2677
http://www.ti.com/sc/device/OPA2683
http://www.ti.com/sc/device/OPA2684
http://www.ti.com/sc/device/OPA2690
http://www.ti.com/sc/device/OPA2691
http://www.ti.com/sc/device/OPA4684
http://www.ti.com/sc/device/THS6042
http://www.ti.com/sc/device/THS6043
http://www.ti.com/sc/device/THS6092
http://www.ti.com/sc/device/THS6093
http://www.ti.com/sc/device/THS6132
http://www.ti.com/sc/device/THS6182
http://www.ti.com/sc/device/THS6204
http://www.ti.com/sc/device/THS6214
http://www.ti.com/sc/device/THS7530
http://www.ti.com/sc/device/VCA2612
http://www.ti.com/sc/device/VCA2613
http://www.ti.com/sc/device/VCA2614
http://www.ti.com/sc/device/VCA2615
http://www.ti.com/sc/device/VCA2617
http://www.ti.com/sc/device/VCA2618
http://www.ti.com/sc/device/VCA2619
http://www.ti.com/sc/device/VCA810
http://www.ti.com/sc/device/VCA820
http://www.ti.com/sc/device/VCA821
http://www.ti.com/sc/device/VCA822
http://www.ti.com/sc/device/VCA824
http://www.ti.com/sc/device/VCA8500
http://www.ti.com/sc/device/VCA8613
http://www.ti.com/sc/device/VCA8617
http://www.ti.com/hirel
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0.65-Ω Dual SPDT Analog Switches with Negative Signaling Capability
TS5A22362, TS5A22364  

Get samples and datasheets at: www.ti.com/sc/device/TS5A22362 and www.ti.com/sc/device/TS5A22364 

Key Features
•	 Specified break-before-make 	 	
	 switching 

http://www.ti.com/sc/device/TS5A22362
http://www.ti.com/sc/device/TS5A22364


http://www.ti.com/sc/device/TAS5630
http://www.ti.com/sc/device/TAS5631
http://www.ti.com/sc/device/TPA2015D1
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OPA1611/12: 
Bipolar-Input Audio Op Amps
Key Features
•	 Ultra-low noise: 1.1nV/√Hz at 1kHz
•	 Ultra-low distortion: 
	 0.000015% at 1kHz
•	 High slew rate: 27V/µs
•	 Wide bandwidth: 40MHz (G = +1)
•	 High open loop gain: 130dB
•	 Unity gain stable
•	 Low IQ: 3.6mA per channel
•	 Rail-to-rail output
•	 Wide supply range: 
	 ±2.25V to ±18V
•	 Single and dual versions available
	 in SO-8 packages
	

OPA1602/04: 
Bipolar-Input Audio Op Amps
Key Features
•	 Ultra-low noise: 2.5nV/√Hz at 1kHz
•	 Ultra-low distortion: 
	 0.00003% at 1kHz
•	 High slew rate: 20V/µs
•	 Wide bandwidth: 35MHz (G = +1)
•	 High open loop gain: 120dB
•	 Unity gain stable
•	 Low IQ: 2.6mA per channel
•	 Rail-to-rail output
•	 Wide supply range: 
	 ±2.25V to ±18V
•	 Dual version available 
	 in SO-8 and MSOP-8 packages
•	 Quad version available 
	 in SO-14 and TSSOP-14 packages

OPA1641/42/44: 
FET-Input Audio Op Amps
Key Features
•	 Ultra-low noise: 5.1nV/√Hz at 1kHz
•	 Ultra-low distortion: 
	 0.00005% at 1kHz
•	 High slew rate: 20V/µs
•	 Low input bias current: 15pA
•	 High open loop gain: 130dB
•	 Unity gain stable
•	 Low IQ: 1.8mA per channel
•	 Rail-to-rail output
•	 Wide supply range: 
	 ±2.25V to ±18V
•	 Single and dual versions available 	
	 in SO-8 and MSOP-8 packages
•	 Quad version available 
	 in SO-14 and TSSOP-14 packages
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7

+In B

–In B

Out B

14

13

12

11

Out D

–In D

+In D

V–

10

9

8

+In C

–In C

Out C

A

Quad

D

B C

1

2

3

4

8

7

6

5

V+

Out B

–In B

+In B

Out A

–In A

+In A

V–

B

A

Dual

1

2

3

4

8

7

6

5

NC

V+

Output

NC

NC

–In

+In

V–

Single

http://www.ti.com/sc/device/OPA1611
http://www.ti.com/sc/device/OPA1612
http://www.ti.com/sc/device/OPA1642
http://www.ti.com/sc/device/OPA1644
http://www.ti.com/sc/device/TPA6012A4
http://www.ti.com/sc/device/TPA6013A4
http://www.ti.com/sc/device/TPA6017A2
http://www.ti.com/sc/device/TPA6132A2
http://www.ti.com/sc/device/TPA6140A2
http://www.ti.com/sc/device/TPA6141A2
http://www.ti.com/sc/device/OPA1641


➔

75Analog Signal Chain Guide	 Texas Instruments   1Q 2011

http://www.ti.com/sc/device/DRV8825


➔

76Analog Signal Chain Guide	 Texas Instruments   1Q 2011

Monitoring and Control

Motor Drivers

http://www.ti.com/sc/device/DRV8312
http://www.ti.com/sc/device/DRV8332
http://www.ti.com/sc/device/DRV8412
http://www.ti.com/sc/device/DRV8432
http://www.ti.com/sc/device/DRV8800
http://www.ti.com/sc/device/DRV8801
http://www.ti.com/sc/device/DRV8809
http://www.ti.com/sc/device/DRV8810
http://www.ti.com/sc/device/DRV8811
http://www.ti.com/sc/device/DRV8812
http://www.ti.com/sc/device/DRV8813
http://www.ti.com/sc/device/DRV8814
http://www.ti.com/sc/device/DRV8821
http://www.ti.com/sc/device/DRV8823
http://www.ti.com/sc/device/DRV8824
http://www.ti.com/sc/device/DRV8825
http://www.ti.com/sc/device/DRV8828
http://www.ti.com/sc/device/DRV8829
http://www.ti.com/sc/device/DRV8830
http://www.ti.com/sc/device/DRV8832
http://www.ti.com/sc/device/DRV8833
http://www.ti.com/sc/device/DRV8840
http://www.ti.com/sc/device/DRV8841
http://www.ti.com/sc/device/DRV8842
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Non-Audio Touch-Screen Controllers

Device
Touch
 Panel

Res.
(Bits) Interface Features ESD VREF

Supply Voltage
 (V)

Power 
Consumption (mW)

HiRel 
Avail. Package(s) Price* 

ADS7843 4-Wire 12(8) Serial, SPI™ X, Y, AUX 2kV Ext 2.7 to 5.25 1.8 N SSOP-16 1.70 

ADS7845 5-Wire 12(8) Serial, SPI X, Y, AUX 2kV Ext 2.7 to 5.25 1.8 N SSOP-16 4.20 

ADS7846 4-Wire 12(8) Serial, SPI X, Y, Pressure, VBAT, 
Temp, AUX

2kV Int 2.7 to 5.25 1.8 N SSOP-16,  QFN-16 
TSSOP-16,  BGA-48

2.05 

TSC2000 4-Wire 8, 10, 
12

Serial, SPI Processor, X, Y, Pressure, 
VBAT, 

Temp, AUX, DAC

2kV Int 2.7 to 3.6 6.2 N TSSOP-16, QFN-16, 
BGA-48

2.55 

TSC2003 4-Wire 12(8) Serial, I2C X, Y, Pressure, VBAT, Temp, 
AUX

2kV A , 2kV C Int 2.7 to 5.25 1.8 N TSSOP-16 2.25 

TSC2004 4-Wire 12(10) Serial, I2C Processor, X, Y, Pressure,
 Temp, AUX

18kV A, 
15kV C

Ext Analog: 1.2 to 3.6, 
VI/O: 1.2 to 3.6

0.075 (typ) Std 0.6,  
(typ) Enhanced

N 2.5x2.5 WCSP-18, 
QFN-20

2.00 

TSC2005 4-Wire 12(10) Serial, SPI Processor, X, Y, Pressure, 
Temp, AUX

18kV A, 
15kV C

Ext Analog: 1.6 to 3.6, 
VI/O: 1.2 to 3.6

0.075 (typ) Std 0.6, 
(typ) Enhanced

N 2.5x3.0 WCSP-18 2.20 

TSC2006 4-Wire 12(10) Serial, SPI Processor, X, Y, Pressure,
 Temp, AUX

18kV A,   
15kV C

Ext Analog: 1.2 to 3.6, 
VI/O: 1.2 to 3.6

0.075 (typ) Std 0.6, 
(typ) Enhanced

N QFN-20 1.90 

TSC2007 4-Wire 12(8) Serial, I2C Processor, X, Y, Pressure,
 Temp, AUX

25kV A, 
15kV C  

VDD 1.2 to 3.6 0.04 (typ) N 1.5x2.0 WCSP-12, 
TSSOP-16

1.75 

TSC2008 4-Wire 12(8) Serial, SPI Processor, X, Y, Pressure,
 Temp, AUX

25kV A, 
15kV C  

VDD 1.2 to 3.6 0.04 (typ) N 1.5x2.0 WCSP, 
QFN-16

1.75 

TSC2014 4-Wire 12(10) Serial, I2C Processor, X, Y, Pressure,
 Temp, AUX

18kV A, 
15kV C

Ext Analog: 1.2 to 3.6, 
VI/O: 1.2 to 3.6

0.075 (typ) Std 0.6,  
(typ) Enhanced

N 2.5x2.5 WCSP-18, 
QFN-20

2.00 

TSC2046 4-Wire 12(8) Serial, SPI X, Y, Pressure, VBAT, 
Temp, AUX

2kV A, 2kV C Int Analog: 2.2 to 5.25, 
VI/O: 1.5 to 5.25

1.8 Y TSSOP-16, QFN-16, 
BGA-48

1.95 

TSC2046E 4-Wire 12(8) Serial, SPI X, Y, Pressure, VBAT, 
Temp, AUX

18kV A, 
15kV C  

Int Analog: 2.2 to 5.25, 
VI/O: 1.5 to 5.25

0.7 N TSSOP-16, QFN-16, 
BGA-48

2.20 

TSC2200 4-Wire 8, 10, 
12

Serial, SPI Processor, X, Y, Pressure, 
VBAT, Temp, KP, AUX, DAC

2kV Int 2.7 to 3.6 6.2 N TSSOP-16, QFN-16,  
BGA-48

2.60 

TSC2017 4-Wire 12 Serial, I2C Processor, X, Y, Pressure, 
Temp, AUX 

25kV A, 
15kV C 

VDD 1.6 to 3.6 37µW N 1.6mm x 1.6mm 
WCSP

1.95 

http://www.ti.com/sc/device/ADS7843
http://www.ti.com/sc/device/ADS7845
http://www.ti.com/sc/device/ADS7846
http://www.ti.com/sc/device/TSC2000
http://www.ti.com/sc/device/TSC2003
http://www.ti.com/sc/device/TSC2004
http://www.ti.com/sc/device/TSC2005
http://www.ti.com/sc/device/TSC2006
http://www.ti.com/sc/device/TSC2007
http://www.ti.com/sc/device/TSC2008
http://www.ti.com/sc/device/TSC2014
http://www.ti.com/sc/device/TSC2014
http://www.ti.com/sc/device/TSC2017
http://www.ti.com/sc/device/TSC2046
http://www.ti.com/sc/device/TSC2046
http://www.ti.com/sc/device/TSC2046E
http://www.ti.com/sc/device/TSC2200
http://www.ti.com/hirel


http://www.ti.com/sc/device/DRV101
http://www.ti.com/sc/device/DRV102
http://www.ti.com/sc/device/DRV103
http://www.ti.com/sc/device/DRV104
http://www.ti.com/sc/device/DRV401
http://www.ti.com/sc/device/DRV401
http://www.ti.com/sc/device/DRV590
http://www.ti.com/sc/device/DRV591
http://www.ti.com/sc/device/DRV592
http://www.ti.com/sc/device/DRV593
http://www.ti.com/sc/device/DRV594
http://www.ti.com/hirel
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Current Shunt Monitors 

Device Description  Gain (V/V)

Offset
 (µV) 
(max) 

Offset
Drift

(µV/ºC) 
(max)

CMRR
(dB) 
(typ) 

BW
(kHz)
(typ)

Output 
Voltage 

Swing (V) 
(min)

Power
Supply

(V)

IQ
(mA)
(max)

HiRel 
Avail. Package(s) Price* 

http://www.ti.com/sc/device/INA138
http://www.ti.com/sc/device/INA139
http://www.ti.com/sc/device/INA168
http://www.ti.com/sc/device/INA169
http://www.ti.com/sc/device/INA170
http://www.ti.com/sc/device/INA199A1
http://www.ti.com/sc/device/INA193
http://www.ti.com/sc/device/INA209
http://www.ti.com/sc/device/INA206
http://www.ti.com/sc/device/INA219
http://www.ti.com/sc/device/INA210
http://www.ti.com/sc/device/INA220
http://www.ti.com/sc/device/INA270
http://www.ti.com/sc/device/INA282
http://www.ti.com/sc/device/TMP512
http://www.ti.com/sc/device/TMP512
http://www.ti.com/hirel
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Remote Temperature Sensors

 Device Description Feature

Remote  
Sensor 

Accuracy
Over Temp

Range
(˚C) (max) 

Local Sensor 
Accuracy
Over Temp

Range
(˚C) (max) 

Remote 
Sensor

Temp Range
(˚C) 

Supply
Voltage

(V)

IQ
(µA)
(typ)

HiRel 
Avail.) Package(s) Price* 

TMP400 Remote and Local Temp Sensor with 
Programmable Non-Ideality Factor 

n-Factor Correction, Series Resistace 
Cancellation, Alert Flag

1 2.5 –40 to +125 2.7 to 5.5 420 N QSSOP-16 0.85 

TMP401 Programable Remote and Local  
Temperature Sensor 

Series Resistance Cancellation, Fault 
Detection, Alert Flag

1 3 –40 to +150 3.0 to 5.5 350 N MSOP-8 0.85 

TMP411 Remote and Local Temp Sensor with 
Programmable Non-Ideality Factor 

n-Factor Correction, Series Resistance 
Cancellation, Fault Detection, Alert Flag

1 2.5 –40 to +150  2.7 to 5.5 350 N MSOP-8 0.45 

TMP421 Remote and Local Temp Sensor in 
SOT-23-8 

n-Factor Correction, Series Resistance 
Cancellation, Fault Detection

1 2 –40 to +150  2.7 to 5.5 400 N SOT-23-8 0.55 

TMP422 2x Remote and Local Temp Sensor in 
SOT-23-8 

n-Factor Correction, Series Resistance 
Cancellation, Fault Detection

1 2 –40 to +150  2.7 to 5.5 400 N SOT-23-8 0.65 

TMP423 3x Remote and Local Temp Sensor in 
SOT-23-8 

n-Factor Correction, Series Resistance 
Cancellation, Fault Detection

1 2 –40 to +150  2.7 to 5.5 400 N SOT-23-8 0.75 

TMP431 Remote and Local Temp Sensor with 
Programmable n-Factor and Beta  
Correction 

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection, Alert Flag

1 2.5 –40 to +150  2.7 to 5.5 700 N MSOP-8 0.45 

TMP432 2x Remote and Local Temp Sensor 
with Programmable n-Factor and Beta 
Correction 

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection, Alert Flag

1 2.5 –40 to +150  2.7 to 5.5 700 N MSOP-10 0.55 

TMP435 Programable Addresss Remote and  
Local Temp Sensor

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection, Alert Flag

1 2.5 –40 to +150  2.7 to 5.5 700 N MSOP-10 0.60 

TMP441 Remote and Local Temp Sensor with 
Beta Correction in SOT-23-8 

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection

1 2 –40 to +150  2.7 to 5.5 400 N SOT-23-8 0.55 

TMP442 2x Remote and Local Temp Sensor 
with Beta Correction in SOT-23-8 

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection

1 2 –40 to +150  2.7 to 5.5 400 N SOT-23-8 0.65 

TMP512 2x Remote and Local Temp Sensor 
with Integrated Current Shunt

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection, Alert Flag

1 2.5 –40 to +150  3 to 26 1000 N S0-14 1.45 

TMP513 3x Remote and Local Temp Sensor 
with Integrated Current Shunt

Beta Correction, n-Factor Correction, 
Series Resistance Cancellation, Fault 
Detection, Alert Flag

1 2.5 –40 to +150  3 to 26 1000 N S0-16 1.55 

 *Suggested resale price in U.S. dollars in quantities of 1,000. New products are listed in bold red. 

The TMP112 leads the industry in digital temperature sensor accuracy, low power 
and package size. The performance of the TMP112 offers accuracy of ±0.5°C and 
a resolution of 0.0625°C, making it easy to achieve precision thermal management 
out of the box. The additional calibrated drift slope specification allows designers to 
achieve even better than ±0.5°C accuracy over user-specified temperature ranges 
with a single-point calibration technique, making the TMP112 the highest accuracy 
digital temperature sensor in the world and bringing new flexibility to portable design.

http://www.ti.com/sc/device/TMP112
http://www.ti.com/sc/device/TMP400
http://www.ti.com/sc/device/TMP401
http://www.ti.com/sc/device/TMP411
http://www.ti.com/sc/device/TMP421
http://www.ti.com/sc/device/TMP422
http://www.ti.com/sc/device/TMP423
http://www.ti.com/sc/device/TMP431
http://www.ti.com/sc/device/TMP432
http://www.ti.com/sc/device/TMP435
http://www.ti.com/sc/device/TMP441
http://www.ti.com/sc/device/TMP442
http://www.ti.com/sc/device/TMP512
http://www.ti.com/sc/device/TMP513
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Temperature Switches

Device Description

Trip Point 
Accuracy
(˚C) (typ)

Hysteresis 
(˚C)

Specified Temp 
Range
 (˚C) 

Supply 
Voltage

(V)

IQ
 (µA)
(max)

HiRel 
Avail. Package(s) Price* 

TMP300 Comparator-Output Temperature Switch with  
Additional Analog Output 

±2 5 or 10 –40 to +125 1.8 to 18 110 N SC70-6, 
SOT-23-6 

0.50 

TMP302 Low-Power, High-Accuracy Temperature Switch ± 0.2 5 or 10 –40 to +125 1.4 to 3.6 15 N SOT-563 0.30 

TMP303 Low-Power, High-Accuracy Temperature Switch with 
Push-Pull Output

±0.2 1, 2, 5 or 
10

–40 to +125 1.4 to 3.6 15 N SOT-563 0.30 

Fan Controllers

Device Description
Accuracy
(˚C) (typ) Input

 Fan Control
 Modes Output

IQ 
(mA)

Supply 
Voltage (V) Interface

HiRel 
Avail. Package Price* 

AMC6821 ±1˚C Remote and Local 
Temp Sensors with  
Integrated Fan Controller

±1 1 Local and 1
Remote Temp

Programmable,
Automatic

and Fixed RPM 

Programmable
PWM Frequency
and Duty Cycle 

2 (Active) 2.7 to 5.5 I2C/
SMBus

Y SOP-16 
4mm x 5mm

0.99  

c
V

u

U

V

,
/
i
4

C

c

Z

e

u

/
G

y
g

fi

w

T

f
p

n

Q

4

y
g

r
5

/
Z

3

V

u

/
I
p

c

fi

H

A

n

a

l
o

g

 
O

u

t
p

u

t
 
T
e

m

p

e

r
a

t
u

r
e

 
S

e

n

s

o

r

2

.
5

–

5

5

 
t
o

 
+

1

3

0

N

/
A

2

.
7

 
t
o

 
5

.
5

 

2

.
6

N

S

O

T

5

6

3

-
6

,
 
S

C

7

0

0

.
3

0

 

T

M

P

1

0

0

D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r

2

,
 
3

–

2

5

 
t
o

 
+

8

5

–

5

5

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

4

5

Y

S

O

T
-
2

3

-
6

0

.
7

5

 

T

M

P

1

0

1

D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r
 
w

i
t
h

 
P

r
o

g

.
 

T

h

e

r
m

o

s
t
a

t
/
A

l
a

r
m

 
F

u

n

c

t
i
o

n

2

,
 
3

–

2

5

 
t
o

 
+

8

5

–

5

5

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

4

5

N

S

O

T
-
2

3

-
6

0

.
8

0

 

T

M

P

1

0

2

U

l
t
r
a

-
L

o

w

-
P

o

w

e

r
 
D

i
g

i
t
a

l
 
T
e

m

p

 

S

e

n

s
o

r
 
i
n

 
M

i
c

r
o

 
S

u

r
f
a

c

e

 
M

o

u

n

t
 
P

k

g

.

2

,
 
3

–

2

5

 
t
o

 
8

5

–

4

0

 
t
o

 
1

2

5

1

2

1

.
4

 
t
o

 
3

.
6

7

N

S

O

T

5

6

3

-
6

0

.
8

0

 

T

M

P

1

0

5

C

h

i
p

s
c

a

l
e

 
D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r

w

i
t
h

 
1

.
8

V

 
t
o

 
3

.
0

V

 
L

o

g

i
c

2

,
 
3

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

N

1

m

m

 
x
 
1

.
5

m

m

 

W

C

S

P

-
6

0

.
8

5

 

T

M

P

1

0

6

C

h

i
p

s
c

a

l
e

 
D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r

w

i
t
h

 
2

.
7

V

 
t
o

 
5

.
0

V

 
L

o

g

i
c

2

,
 
3

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

N

1

m

m

 
x
 
1

.
5

m

m

 

W

C

S

P

-
6

0

.
8

5

 
I
p

c

B

B

fi

U

l
t
r
a

-
L

o

w

-
P

o

w

e

r
,
 
H

i
g

h

-
A

c

c

u

r
a

c
y
 
D

i
g

i
t
a

l
 

T
e

m

p

 
S

e

n

s
o

r
 
i
n

 
S

O

T

5

6

3

 
p

a

c

k

a

g

e

0

.
5

 
,
 
1

0

 
t
o

 
6

5

 
 

–

4

0

 
t
o

 
+

1

2

5

1

2

1

.
4

 
t
o

 
3

.
6

7

N

S

O

T

5

6

3

-
6

 

0

.
8

5

 

T

M

P

2

7

5

U

l
t
r
a

-
H

i
g

h

-
A

c

c

u

r
a

c
y
 

D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r

0

.
5

,
 
1

+

1

0

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

N

M

S

O

P

-
8

,
 
S

O

I
C

-
8

1

.
2

5

 

T

M

P

1

7

5

D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r
 
w

i
t
h

 

2

-
W

i
r
e

 
I
n

t
e

r
f
a

c

e

,
 
2

7

 
A

d

d

r
e

s
s
e

s

1

.
5

,
 
2

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

N

M

S

O

P

-
8

,
 
S

O

I
C

-
8

0

.
8

5

 

T

M

P

7

5

I
n

d

u

s
t
r
y
-
S

t
a

n

d

a

r
d

 
S

e

n

s
o

r
 
w

i
t
h

2

-
W

i
r
e

 
I
n

t
e

r
f
a

c
e

,
 
8

 
A

d

d

r
e

s
s
e

s

2

–

2

5

 
t
o

 
+

8

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

N

M

S

O

P

-
8

,
 
S

O

I
C

-
8

0

.
7

0

 
f
c
g

%

y
g

r
5

/
Z

3

V

u

/
T

M

P

1

2

1

1

.
5

˚
C

 
A

c
c
u

r
a

t
e

 
D

i
g

i
t
a

l
 
T
e

m

p

 

S

e

n

s
o

r
 
w

i
t
h

 
S

P

I
 
I
n

t
e

r
f
a

c
e

1

.
5

,
 
2

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

1

2

2

.
7

 
t
o

 
5

.
5

3

5

Y

S

O

T
-
2

3

-
6

0

.
9

0

 

T

M

P

1

2

2

1

.
5

˚
C

 
A

c
c
u

r
a

t
e

 
P

r
o

g

r
a

m

m

a

b

l
e

 

T
e

m

p

 
S

e

n

s
o

r
 
w

i
t
h

 
S

P

I
 
I
n

t
e

r
f
a

c
e

1

.
5

,
 
2

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

Y

S

O

T
-
2

3

-
6

0

.
9

9

 

T

M

P

1

2

3

1

.
5

˚
C

 
A

c
c
u

r
a

t
e

 
D

i
g

i
t
a

l
 
T
e

m

p

 

S

e

n

s
o

r
 
w

i
t
h

 
S

P

I
 
I
n

t
e

r
f
a

c
e

1

.
5

,
 
2

–

2

5

 
t
o

 
+

8

5

–

5

5

 
t
o

 
+

1

2

5

1

2

2

.
7

 
t
o

 
5

.
5

3

5

N

S

O

T
-
2

3

-
6

0

.
9

0

 

T

M

P

1

2

4

1

.
5

˚
C

 
A

c
c
u

r
a

t
e

 
P

r
o

g

r
a

m

m

a

b

l
e

 

T
e

m

p

 
S

e

n

s
o

r
 
w

i
t
h

 
S

P

I
 
I
n

t
e

r
f
a

c
e

1

.
5

,
 
2

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

9

 
t
o

 
1

2

2

.
7

 
t
o

 
5

.
5

5

0

N

S

O

I
C

-
8

0

.
7

0

 

T

M

P

1

2

5

2

˚
C

 
A

c
c
u

r
a

t
e

 
D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r
 

w

i
t
h

 
S

P

I
 
I
n

t
e

r
f
a

c
e

2

,
 
2

.
5

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

1

0

2

.
7

 
t
o

 
5

.
5

3

6

N

S

O

T
-
2

3

-
6

0

.
8

0

 
f
e

r
,
2

/
F

L

e

Z

/
—

y
f
/
r
4

P

Z

c
V

5

µ

y
g

r
5

/
Z

3

V

u

/
T

M

P

1

4

1

D

i
g

i
t
a

l
 
T
e

m

p

 
S

e

n

s
o

r
 
w

i
t
h

S

i
n

g

l
e

-
W

i
r
e

 
S

e

n

s
o

r
P

a

t
h

 
B

u

s

2

,
 
3

–

2

5

 
t
o

 
+

8

5

–

4

0

 
t
o

 
+

1

2

5

1

0

2

.
7

 
t
o

 
5

.
5

1

1

0

N

S

O

T
-
2

3

-
6

,
 

M

S

O

P

-
8

0

.
8

0

 
0

6

1

C

C

-
2

V

-
o

4

,
-
2

 
5

-
4

D

,
/
N

-
4

/
e

4

Y

u

6

u
4

o

Z

5

5

 
,
2

4

/
e

4

T

1

 
e

V

/
V

/
-
2

4

Z

I
4

y
µ

3

3

3

u
4

4

C

7

M

5

,
1

-
/
A

Z

4

3

5

2

1

7

5

V

 
3

4

7

/
5

 
e

http://www.ti.com/sc/device/AMC6821
http://www.ti.com/sc/device/TMP100
http://www.ti.com/sc/device/TMP101
http://www.ti.com/sc/device/TMP102
http://www.ti.com/sc/device/TMP105
http://www.ti.com/sc/device/TMP106
http://www.ti.com/sc/device/TMP112
http://www.ti.com/sc/device/TMP121
http://www.ti.com/sc/device/TMP122
http://www.ti.com/sc/device/TMP123
http://www.ti.com/sc/device/TMP124
http://www.ti.com/sc/device/TMP125
http://www.ti.com/sc/device/TMP141
http://www.ti.com/sc/device/TMP175
http://www.ti.com/sc/device/TMP20
http://www.ti.com/sc/device/TMP275
http://www.ti.com/sc/device/TMP300
http://www.ti.com/sc/device/TMP302A
http://www.ti.com/sc/device/TMP303A
http://www.ti.com/sc/device/TMP75
http://www.ti.com/hirel


➔

83Analog Signal Chain Guide	 Texas Instruments   1Q 2011

Monitoring and Control

4-20mA Transmitters

Precision Voltage-to-Current Converter/Transmitter
XTR111

Get samples, datasheets, evaluation modules and app reports at: www.ti.com/sc/device/XTR111

Key Features
•	 Wide supply range: 7V to 44V
•	 Current or voltage output
•	 Accuracy: 0.015% 
•	 Output error detection and disable 
•	 Adjustable 3V to 15V sub-regulator
•	 Nonlinearity: 0.002%
•	 Offset drift: 1µV/°C
•	 Low supply current: 550µA
•	 Packaging: DFN-10, MSOP PowerPAD™

Applications
•	 �Universal voltage-controlled 	

current source
•	 �Current or voltage output for 	

3-wire sensor systems
•	 PLC output programmable drivers
•	 Current-mode sensor excitation

The XTR111 is a precision voltage-to-current converter designed for standard 
0-20mA or 4-20mA analog signals and can source up to 36mA. It is ideal for 3-wire 
sensors and for the analog outputs of control systems like programmable logic 
controllers (PLCs). Sensor excitation and common voltage-to-current (source) 
applications will benefit from its high accuracy (0.015%).
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24V

I- Mirror
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Output Disable
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IOUT = 10 • ISET
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XTR111 functional block diagram

33(N2ed1foth enllio 1th91Ii.inUio SiUn.iSi .onalnPh fiih Po©G.nltlnPh

OPPauPsltrimug
¦Css(fi.tsi18haCl1Ithri

4ClaClIthrimedg

d99nlnPhtskPAio