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Precision Amplifiers Roadmaps

Low Voltage Op-Amps Wide Supply Op-Amps

Instrumentation Amps Precision Audio Op-Amps

Comparators
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Precision

General Purpose

Wide Supply Op Amp Roadmap (Vs>5.5V)

L "ocucion ] samping || oevelopment |

O P A 1 88 Samples: Quad & Single: NOW
X RTM: Dual, Quad (SOIC): Complete Single: December 2012

Industry’s first 36V, Zero- q

drift (0.03uV/C typ),

OPAx140
Vos=120uV max,
5.1nV/rtHz,11MHz,
36V JFET-input,

RRO LMP867x
Vos=0.4mV max,
2.5nV/rtHz,
OPAX209 55MHz, 44V
Vos=150uV max,
2.2nV/rtHz,18MHz,
RRO, 36V

Vos=25uV max,
8.8nV/rtHz, RRO

OPAXx219

Vos=75uV max,

Samples: 3Q2012 RTM: 4Q2012

W

2.1nVirtHz,
10MHz, 36V

OPAx171
lg=595uA max,
14nV/rtHz, Vos=1.8mV
max, 36V, General
Purpose in SOT553,

O PA X 1 8 O Dual: SOIC released

|q=525u A, VOS, max=75uV, Samples: Quad: Apr 2012 RTM: Quad: 3Q2012
lg=145uA max,
19nV/rtHz, Vos=1.8mV
max, 36V, General
Purpose in SOT553,

TcVos, max=0.35uV/C,
2MHz, 10nV/rtHz, 36V

Released 3Q2012 4Q2012
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OPA219/ OPA2219 Preview

Single and Dual High Precision Low Noise Operational Amplifiers

* Wide Supply Range 5 to 36V * Flexible operation to 36V for wide dynamic range
* Low Vos: 50uV * High initial precision
* Low TcVos: 0.5uV/°C max * Low temperature coefficient assures precision over temperature
* |bias = 6nA * Low bias current for med-high impedance sources
* High Avol: 150dB » Excellent gain linearity
+ High CMRR/PSRR: 120dB » Very high CM rejection maintains accuracy
* Low Noise only 2.1nV/rt Hz at 2.7mA * Very low noise density for high resolution systems

» 2Hz 1/f Corner, 60nVpp 0.1 to 10Hz

BW noise

* 9MHz GBW + Wide bandwidth widens application space
* High Output Drive £70mA - High output current to drive capacitive loads
* Precision Instrumentation Amps +——AN\—s
* Precision ADC Driver 100k VOLTAGE GAIN = 50,000

4.3k P2 F SCOPE

'—WU-I—I x1
=1M
22 uF Rin=1

Y
OPA2219

+ v
OPA2219 |

* Vibration Sensing

» Seismic Detection 100

+ Test and Measurement

+ Data Acquisition

* Low frequency applications requiring wide 245 KO
dynamic range Packaging options: L
Single: SOIC-8, MSOP-8 Figure 1. 0.1 to 10Hz Noise Test Circuit
Dual: SOIC-8

(Released / Sampling / Preview)
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OPA188 / OPA2188 / OPA4188

0.03uV/°C | 25pV Vos | 36V Zera-Drift Operational Amplifier

*  Very Low Offset and Drift » Improved high accuracy and stability
+  Offset Voltage: 25uV (max) » Over the previous generation OPA277: 91.5% better input offset
»  Offset Voltage Drift: 0.085uV/°C max drift (max)
* CMRR, PSRR, Aol =130dB (min) » Over nearest competition: 58% lower input offset voltage (max)
and 88% lower input offset voltage drift (max)
«  Noise Voltage: 8.8nV/\VHz at 1kHz » Allows for high sensitivity, high resolution systems
*  Noise voltage at 0.1Hz to 10Hz: 0.25uVpp
+ GBW:2MHz » Better power to speed ratio: nearest competitor has a max quiescent
. Low Quiescent Current: 475pA (max) current of 500uA, but GBW at 1.3MHz. This ratio is about 62% higher
than the OPA2188
*  Low Bias Current: 160pA (typ) » Typically, OPA2188 will have 68% less error caused by input bias
current , than the nearest competition
*  Supply Range: +4.0V to +36V or £2V to £18V » Flexibility in design, enabling low power 5V single supply operation.
* Rail to Rail Output Nearest competitor part's minimum input range is at 1.5V from negative
*  EMI/RFI Filtered Inputs rail, thus no single supply operation is possible.

*  Input common mode range extending from

negative rail to within 1.5V of the positive rail Packaging options:

; ; Single: SO-8, MSOP-8, SOT-23
Appllcatlons Dual: SO-8, MSOP-8
+ Electronic Weigh Scales Quad: SO-14, TSSOP-14
* Bridge Amplifier (Released / Sampling / Preview)

» Strain Gauge

» Automated Test Equipment
* Transducer amplifier

* Medical Instrumentation

* Resistor Thermal Detector
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OPA140 / OPA2140/ OPA4140
11MHz Precision Low Noise RRO JFET Operational Amplifier

* Very Low Offset and Drift .
» Offset Voltage: 120uV (max)
» Offset Drift: 1uV/°C (max)

+ Low Noise: 5.1nV/\Hz (1kHz) .
* 1/f Noise: 250nVpp (0.1-10Hz)

e FET Input: Ib = 10pA (max) .

+ GBW: 11MHz .
» Slew Rate: 20V/us

* Wide Supply Range: .
e +45Vto+36V or+2.25V to +18V
* Low power: 2.0mA/ch

Applications

» Sensor Signal Conditioning
* Security Scanner

* Photodiode Measurement
» Active Filters

* Medical Instrumentation

Packaging options:

Single: SO-8, MSOP-8, SOT-23
Dual: SO-8, MSOP-8

Quad: SO-14, TSSOP-14

Guaranteed high accuracy and stability over the full industrial
temperature range

Allows for high sensitivity, high resolution systems across a
wide frequency range

Better matching to high impedance sources such as sensor

outputs
* 60% lower Ig than previous generation OPA132

High GBW and slew rate make it ideal for driving 16-bit ADC’s

Enabling low power 5V supply systems
* 13% less power consumption per channel vs.
competition

Vsuppry = =18V I I [
| Competitor's Device

OPAx140

AW

Time (1s/div) 10

L

e

200nV/div
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OPA209 / OPA2209 / OPA4209
2.2nV/VHz 18MHz Precision RRO 36V Operational Amplifier

« Low Noise : 2.2nV/VHz at 1kHz (max)
1/f Noise: 130nVpp (0.1Hz — 10Hz)

* Low Offset Voltage: 150uV (max)
» Gain Bandwidth: 18MHz
» Slew rate: 6.4V/ms

* Wide Supply Range: +2.25 to £18V,
* Single supply: 4.5 to 36V
* Low Supply Current: 2.5mA/ch max

Applications

* PLL Loop Filter

* Low Noise, Low Power Signal Processing
» High Performance ADC Driver

» High Performance DAC Output Amplifier.
* Active Filters

* Low Noise Instrumentation Amplifiers

Packaging options:

Single: SO-8, MSOP-8, SOT-23
Dual: SO-8, MSOP-8

Quad: TSSOP-14

* Provides a low noise solution across full operating
frequency range

+ |deal for fast, high precision data acquisition applications
and offering 50% wider bandwidth than the competition

* 50% lower minimum voltage supply with rail-to-rail output
maximizes dynamic range and provide greater flexibility
across designs as compared to the competition

VOLTAGE NOISE SPECTHAL DENSITY
vs SOURCE RESISTANCE
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LMP8671/LMP8672 / LMP8674

Low Noise Precision Op Amps

» Wide operating supply voltage » High Precision Performance
* +51t0 +22V or 4.5 to 44V « Wide Bandwidth, Very Good Slew Rate

* Low Noise Density » Low Vos and TcVos for Precision performance
« 2.5nV/rt Hz over temperature

* Low Vos 400uV max

* Low TcVos 2.0uVv/deg C max
+ 556MHz GBW

* 20V/us Slew Rate

» Supply Current 6mA/Channel

Applications

* Low Noise Industrial Applications
« ATE

» Ultrasound

* Precision Active Filters

* PLL Filters

* 4-10mA Current Loops

* Motor Control

PHROCES S

Loy tluizy y,

Packaging options:
Single: SOIC-8
Dual: SOIC-8
Quad: SOIC-14

home previous
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OPA171/0OPA2171/ OPA4171

Industry’s smallest 36V Low Power RRO General Purpose Op Amp

* Industry’s smallest 36V Packages: » Micropackages use >50% less board space than the
» Single in SOT553, Dual in VSSOP-8 larger SOT23 and MSOP packages

* Rail to Rail Output * Maximizes input voltage range for use with low voltage
* +2.7V 1o +36V or £1.35V to £18V sensor outputs
* High CMRR: 104dB » Versatility in design for ease of use with different
« Low Noise: 14nV/\VHz at 1kHz supply rail systems

* Low Quiescent Current: 475uA/ch » Enables battery powered operation

» DC Precision » Accuracy and stability over the entire industrial
» Offset Voltage: 1.8mV (max) temperature range

» Offset Voltage Drift: 0.3uV/°C
» Low Bias Current: 8pA

+ EMI/RFI Filtered Inputs * Improved noise immunity from wireless interference
+ GBW: 3 MHz * Wide Signal sources and fast response suitable to drive

+ Slew Rate: 1.5V/ps high performance ADCs

; : Packaging options:
AppllC&thﬂS Single: SO-8, SOT23-5, SOT553
« Tracking Amplifiers in Power Modules Dual: SO-8, MSOP-8, VSSOP-8
« Merchant Power Supplies Quad: SO-14, TSSOP-14

« Transducer Amplifiers

+ Strain Gage Amplifier

» Precision Integrator

+ Battery Powered Instruments

<@

SOT23-5 VSSOP  SOT553
3x3x145 3.1x2x0.9 16x1.6x0.6 13
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OPA170/OPA2170/ OPA4170

Industry’s smallest 36V microPower RRO General Purpose Op Amp

Industry’s smallest 36V Packages:
» Single in SOT553, Dual in VSSOP-8

Very Low Quiescent Current: 110uA/ch

Rail to Rail Output
* +2.7V to +36V or £1.35V to +18V
* High CMRR: 104dB

DC Precision
» Offset Voltage: 1.8mV (max)
» Offset Voltage Drift: 0.3uV/C
» Low Bias Current: 8pA

Low Noise: 19nV/\VHz at 1kHz
RFI Filtered Inputs

Applications

Tracking Amplifiers in Power Modules
Merchant Power Supplies
Transducer Amplifiers

Strain Gage Amplifier

Precision Integrator

Battery Powered Instruments

Micropackages use >50% less board space than the
larger SOT23 and MSOP packages

Enables battery powered operation

Maximizes input voltage range for use with low voltage
sensor outputs
» Versatility in design for ease of use with different
supply rail systems

Accuracy and stability over the entire industrial
temperature range

Clean signal conditioning

Improved noise immunity from wireless interference

Packaging options:

Single: SO-8, SOT23-5, SOT553
Dual: SO-8, MSOP-8, VSSOP-8
Quad: SO-14, TSSOP-14

<~

SOT23-5 VSSOP  SOT553
3x3x1.45 3.1x2x09 16x1.6x0.6

(Preview / Already released / Sampli%sg )
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Precision

General Purpose

Low Voltage Op Amp (Vs<5.5V) Roadmap

L_Foocion | samping | Development I

OPAx320
Precision, 20MHz,
0.9pA Ib, Low Noise,
1.8V, RRIO

lb=20fA max,
6.5nV/rtHz,
17MHz, RRO,
1.8VV-5.5V

LMP7721

Samples Now

OPAXx322 LPV521 OPAXx322S Single RTM Sept'12
20MHz 1.8V 20MHz, Low Noise, Quad: Releassd Dual RTM Nov'12
Low Noise, 500nA Ig 1.8V, RRIO v
1.8V, RRIO RR 10 w/ shutdown
OPAx314
M M 3MHZ, Low Cost’
5.5MHz 271012V Low Power, 1.8V,
Low Noise 1.2uAlq RRIO
Low Cost RR10
LPV531 LMV61x LMV60x
Programmable 1.4MHz, 1MHz
Supply General Purpose General Purpose
5UA to 435UA Iq Low Cost
Released 30Q2012 4Q2012 1Q20ﬁ7
home u info previous y
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OPA377 | OPA2377 | OPA4377

5.5MHz | Low Cost | Low Noise CMOS Amplifier

» Low Noise Performance: » Accurately measures AC signals without introducing additional
e 7.5nV/rtHz @1kHz error
o 2fAIrtHz @1kHz
* 0.0027% THD +N @1kHz

 Ultra-Low Input Bias Current: 200fA (typ) » High impedance input does not load sensor inputs enabling
accurate signal for trans-impedance designs
» EMI Filtering & Single Supply Operation » Provides additional immunity to RF Interference in broad
+ Offset Voltage: 1mV (max) range of applications.

* Ig: 0.76mA/ch
* Rail-to-Rail Output
» Supply Voltage: 2.2V to 5.5

Applications

* Photodiode Preamp OPA377 L
- Piezoelectric Sensor Preamp 1ku: $0.40
» Sensor Signal Conditioning ™
» Consumer Audio OPA2377 * O Vour
1ku: $0.60 T
\"‘E-
Packaging options:
Single: SC70, SOT23, SO-8 OPA4377 1
Dual: MSOP-8, SO-8 1ku: $0.90 .
Quad: TSSOP-14 Photodiode Preamplifier 18
home previous 4
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OPA320/ OPA2320
Precision 20MHz | Ib=0.9pA | RRIO CMOS Op Amp

» Precision with Zero Crossover Distortion » Assures high precision and excellent signal linearity over
* Low Offset Voltage: 150uV (max) the entire input common mode range making it ideal for
* High CMRR: 114dB driving sampling ADCs
* Rail-to-Rail /0

* Wide Gain-Bandwidth: 20MHz + Wide GBW and slew rate for frequency and time domain
* High Slew-rate: 10V/us applications and 16-bit resolution systems
« Low Noise: 7nV/\Hz at 10kHz +  35% lower noise than the OPA365

* Input bias: 0.9pA (max) * Lowest input bias current of 5V CMOS op amps for

supporting high source impedance applications

+ Supply Voltage: 1.8V to 5.5V + Excellent power/bandwidth ratio (80uA/MHz) resulting in

* Quiescent Current: 1.6mA/ch, max 50% higher efficiency operation than the OPA376

Applications

« Transimpedance Amplifier

» Precision Data Acquisition Systems OPA320
+ High-Z Sensors and Signal Conditioning 1ku: $0.80
« Programmable Logic Controllers (PLCs) B Vour
* Motor Control Loops Photodiode
» Active Filters OPA2320
ey Iku: $1.25
Dual: MSOP-8, SON-8

19
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OPA314 / OPA2314 | OPA4314

1.8V | 3MHz | 190uA | RRIO General Purpose CMOS Amplifier

*  Best combination of Power and Performance * Up to 30% lower noise than the nearest competitors —
. Iq: 190pA/ch (max) maintains high signal-to-noise ratios which is critical for
. Low Noise: 14nV/\VHz at 1kHz low-level signal amplifications

. Offset Voltage: 2.5mV (max)

* Rail-to-Rail Input / Output * RRIO maximizes input dynamic range with full use of

*  Supply Voltage: 1.8V to 5.5V single supply range, enabling use in a very wide variety
* EMI/RFI Filtered Inputs of applications

« GBW: 3MHz » High gain bandwidth for fast pulse response - 47.5%

better power to speed ratio than the nearest competitor

* Low Ib: 0.2pA (typ) *  ~50% lower than nearest competitors — designed for
high source impedance applications

Applications
= Photodiode Amplifier O 180
. e 1ku: $0.25 170

» Sensor Signal Conditioning = 160
* Low-Side Current Sense 2 150 _
« CO/Smoke detectors OPA2314 = 140 —
- Portable Medical and Instrumentation 1ku: $0.45 5 10 T

Package Options: % :TE

Single: SC70-5, SOT23-5 OPA4314 5 100

Dual: MSOP-8, SO-8, DFN-8 1ku: $0.75 90

Quad: TSSOP-14 80

1.5 2 2.5 3 3.5 4 4.5 5 5.5
Supply Voltage (V)
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LMP7721

3 Femptoampere Input Bias Current Precision Op Amp

Features Benefits

* Ultra ultra Low Input Bias Current Offers precision performance at very low power

* 3 fAtypical, 20fA @ 25°C max guaranteed = Guaranteed tempco means precision over
 Wide operating supply voltage temperature

*1.8t05.5V = CMOS inputs great for high impedance sources
* Low Supply Current pH ELECTRODE TEMPERATURE

* 1.5mA max .
« Low Vos only 180uV @ 25°C max y

* Low Noise Density
* 6.5nV/rt Hz

Voug = Vpy + 512 mV

e <

Apulications

* Precision Instrumentation Amplifiers
- Battery Powered Medical Instruments il

* High Impedance Sensors L3S
* Electrometers
* Photodiode Amplifier LMP7721
» lon Chamber Amplifier 1ku: $4.70
* pH electrode Amplifier v
 Transimpedance Amplifier PHELECTRODE

EVM PART # LMP7721MAEVALMF/NOPB

131iel4l

LM4140A-1.0

VorrseT = 512 mv

home previous .
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LPV511 / LPV521 / LPV531

Micro/Nano-power Operational Amplifiers in Small Packages

Features

. LPV511
. 1g=1.2uA

* Supply voltage range: 2.7V to 12V
» Rail to Rail Input and Output
* Micro-package: SC70-5
* LPV521 World’s Lowest supply current
* Igq =400nA max (704 uW @ 1.6V)
* Supply voltage: 1.6V to 5.5V
» Rail to Rail Input and Output
* Micro-package: SC70-5
* LPV531 Programmable Power and Bandwidth
* |q = 5uAto 435uUA (programmable)

+ TSOT23-6 package
Applications

+ Battery powered systems
* Security systems

* Micropower thermostats
* Solar powered systems

* Portable instrumentation
* Micropower filter

* Remote sensor amplifier

Package Options:
LPV511: SC70-5
LPV521: SC70-5
LPV531: TSOT23-6

LPV511
1ku: $0.45

LMV521
1ku: $0.65

LPV531
1ku: $0.45

Microwatt Power Consumption

Long Battery Life in Portable Applications
Programmable supply current (LPV531)
Minimum board area

Lowest Nanopower Op Amp

EVM PART 551012922-001/NOPB

home previous
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High Performance

General Purpose

Precision Audio Op Amp Roadmap

WL Poccion | saming | Development I

OPA1611/12
Ultra-low Noise OPA1602

Bipolar Low Noise Bipolar
Noise: 1.1nV/VHz Noise: 2.5nV/VHz
THD+N: THD+N:
0.000015% 0.00003%

OPA164x
Low Noise, FET-
Input

Noise: 5nV/VHz

THD+N:

0.00005% Dual: Released RTM: Quad

OPA1662/4 Samples: Quad: NOW Sept, 2012
Low Power v

Bipolar
Noise: 3.3nV/\Hz
lg: 1.5mA/ch

OPA1652/4
Low Power, FET-
input

4.5nVIHz

lq: 2mA/ch

Released 3Q2012 4Q2012
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OPA1641 / OPA1642 /| OPA1644
High Performance Family of JFET-Input Audio Op-amps

* Low noise: + Excellent Op Amp for Discerning Audio Applications
« 5nVAHz @ 1kHz * Minimizes signal errors due to load impedance
* Low THD+N: 0.00005% @ 1kHz * Maintains excellent SNR, even with high gain levels

+ Slew Rate: 20V/us * Maintains low noise and good dynamic range

* Industry’s lowest power high performance + Rail to Rail output swing, enables higher signal level
* Low Quiescent Current: 1.8mA / channel using less power.

FET input Audio op-amp
Wide supply range: +/- 2.25V to +/- 18V

Applications

» Professional Audio Equipment

. B!u-ray Players . sé"g:‘.;%, S0.14, TS$0P-14
* High-end AV Receivers 2 S s
- Digital and Analog Mixing Consoles o O o o B
» Broadcast Studio Equipment - Ej>_:] T G TR
j A L ":/ \: 1 nO
v |« 5 e v [+ ]
wHN. A
1) N St o it Somecacn »E \'T.—-,-,E// ~N
o B
OPA1G42 i ‘_J ’
S0-8, MSOP 8 S

(TOP VIEW)

Packaging options: ama [T}

Single: SO-8, MSOP-8 e r; /) o
Dual: SO-8, MSOP-8 -
Quad: SO-14, TSSOP-14 )

31
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OPA1662 / OPA1664

Low-Power/Low Noise | Dual and Quad Bipolar Audio Op-amps

* Low Quiescent Current:1.5mA per Channel * Low power consumption
+ Low noise: 3.3nV/NHz @ 1kHz » Great for use in applications where there is a strict
* Low THD+N: 0.00004% @ 1kHz system power budget
+ Slew Rate: 17V/us * Low noise and distortion, an excellent Op Amp for Audio
+ Gain Bandwidth: 22MHz Applications
* Rail to Rail Output + Rail to Rail output swing, enables higher signal level
+ Wide supply range: +/- 1.5V to +/- 18V using less power.
+ Great Op-amp for use in +5V and other single supply
applications
Applications
100 100
« USB and FireWire Audio Systems — Voltage Noise
.. . Current Moise

* Analog and Digital Mixers
» Portable Recording Systems ) =] )
* Audio Effects Processors = 10 i oz
+ High-End A/V Receivers P T Py
» High-End DVD and Blue Ray Players = _ E
» High-End Car Audio ) 1 T+ 1 Z

Packaging options:

Dual: SO-8, MSOP-8 a1 01

Quad: SO-14, TSSOP-14 1 10 100 1k 10k 100k

(Released / Sampling / Preview) Frequency (Hz)

home u info  previous 4
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OPA1652 / OPA1654

Low-Power/Low Noise | Dual and Quad Audio Op-amps

* Low Quiescent Current:1.8mA per Channel

+ Low noise: 4.5nV/NHz @ 1kHz

* Low THD+N: 0.00005% @ 1kHz

» Slew Rate: 10V/us
* Gain Bandwidth: 18MHz
* Rail to Rail Output

* Wide supply range: +/- 2.25V to +/- 18V

Applications

Better performance than NE5532 or MC33078
Low power consumption (less than half of NE5532)

Low noise and distortion, an excellent Op Amp for
Prosumer/Consumer Audio Applications
Rail to Rail output swing, enables higher output signal
levels using less power.

* USB and FireWire Audio Systems 0.0 o= 10V R = BOD y Ty
o iqi i — = VLT £ ot = 2 VERs
Ana!og and Digital Mixers G= 10V Ry = 2 kQ B = 80 ki

* Audio Effects Processors — G=+1 YN R, =600 G
* A/V Receivers — G=+1 VWV R =2k
+ DVD and Blue Ray Players oot | G=-1%N, R =600 G
e Car Audio g ’ — G=-1WN R =2ka

: i

T

|_

0.0001 f
OPA1652 =
] |
1ku: $0.65
Packaging options: 0.00001
. J _g P _ OPA1654 100 1k 10k 20k
Dual: SO-8, MSOP-8 1ku: $0.95
Quad: SO-14, TSSOP-14 I Frequency (Hz) oo
home previous 4
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Comparators

W Fodicion | samping | pevelopment [f Fuwe |

TLV3201/2
*Prop Delay: 35nS typ

*|q: 40pA typ
*Push-Pull/Open-Drain
*2.2V to 5.5V

Comparator Strategy

Enhance existing comparator portfolio to partner with customer
need to:

-Streamline BOM with a single device — comparators the introduce
flexible supply voltages, standard packaging, low power and fast
response time

302012 4Q2012
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TLV3201 / TLV3202

40ns micro-Power Rail-to-Rail Input | Single and Dual-Channel Comparators with
Push-Pull outputs

* High Speed: Propagation delay: 40nS typ. » Fastest response time for the lowest power

* Low quiescent current: 40uUA, typ consumption- ~23% higher speed and ~62% lower
power than nearest competition

* Rail-to-Rail Inputs « Maintains signal integrity over full output range of rail-
* Input range up to 200mV beyond supplies to-rail output amplifiers and logic circuitry
* Supply Range: 2.7V to 5.5V

*  Push-Pull output * Multiple output and channel options for wide range of
« Single and Dual Channel Options applications

Applications Packaging options:

Single: SOT23-5, SC70-5

* Inspection equipment Dual: SO-8, MSOP-8
SC70, 50723
 Test and Measurement
L 51 o o]
* High-speed Sampling Systems - A
+ Telecom TLV3201 - A i dmm
« Base-stations 1ku: $0.40
« Portable Communications 5 % j% [ 18 7]
TLV3202 | O Es i= f% %ﬁf
lku: $0.50 | 0H¢ —°F0 B e
MSOP, SO8 2x1.5x0.4mm

home previous 4
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Instrumentation

Amplifiers

Instrumentation Amplifier Roadmap

WL_Fooucion | samping ™ Development ||

LMP8358

*Zero-drift Programmable
Instrumentation Amp

* Vos: 10uV max

* CMRR: 110dB min

* Supply voltage 2.7 to 5.5V
* Input fault detection

INA826

*Vos: 160uV
*CM Range from 0V to Vcc-

0.8V

*Supply: +2.7 to +36V

* CMRR (G = 1): >90 dB min
* Input noise: 18 nV/VHz

INA149

*+/-275V Input Difference
Amplifier
*Upgrade to the AD629

INA827

*Vos: 150uV

*CM Range from 0V to Vcc-
0.8V

*Supply: +2.7 to +36V

* CMRR (G = 5): >90dB min
* Input noise: <18nV/VHz

Released 3Q2012 4Q2012
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: 4 TI Proprietary Information — Selective Disclosure I$ TEXAS
L INSTRUMENTS




Existing
New

Roadmap

Ar
189S0 Indu|

| | | | i | “ | | “ | A
Soeproneee 4==mne- beooone- one e  REREl e oo Amommee RRLE R [
| | " | =l | " " " S
_ “ “ “ = o~ | _ “ “ “ -
“ ! ! ! | < =3 “ “ ! !
! 1 1 1 [ m W 1 ! 1 “ 1
! 1 1 1 I 1 ! 1 | 1
! 1 1 1 | 1 ! ! | 1
. . [ I . = [ I I b L] 2
| “ “ “ “ _ “ “ “ | | 2
1
| “ | “ | | | | “ “ |
| " " " " | “ g | |
! 1 1 1 1 ! 1 ! M._ 1 “ 1
| “ “ _ “ | 8 | |
| “ | 3 “ ER “ | S
|||“ ||||||| |“ ||||||| e ----IN - - Eeelm - - - -- bmmm——— "||||a|||“ ||||||| PO R —— Te!
1 | “ A m “ 1 m 1 “ “
1
“ | | a3 E N | “ “
I 1 “ ] W “ < 1 “ “ ~
! i | i o ! . I | I ~Z
“ “ ! “ ! oo B < “ ! “ o
! 1 1 1 1 N ﬁ1/_. 1 m 1 1 1 o
“ . : - “ < = A : L ~
|||||||||||||||||||||||||||||||||||| Dl EE T R SR
| “ “ “ “ Z = o | “ “
1 1 1 1 - 1 ! 1 1
m 1 1 1 1 gUu 1 nw__ 1 | 1
_ " ! " ! PO < " ! "
1
| “ “ “ “ | “ z “ “ “
_ “ “ “ “ | “ “ “ “ o
| “ | | | | | | “ “ 18
e P e —— Fmm e ——— Jmm I e e N —— fmmm———— PR — |
! 1 1 1 1 ! 1 1 1 1
! 1 1 1 1 ! 1 — 1 1 1
<k “ “ | “ | . “ “ “
”__ “ 1 1 1 1 “ 1 m_ 1 1 1
<k ! ! ! ! ! ! < ! ! !
pd ! 1 1 1 1 ! —H 1 - 1 1 1
= " " “ B S | " " "
1 1 1 ! 1 1 | 1
R H [ s T 2 [ < H— I S R
“ “ “ _ B Z | 2. “ _ “
! 1 ' . — | < 1
| 1 1 A 1 1
| " | “ 2 = . - |
! 1 1 I 1 [— 1 1 1
! 1 1 1 1 ' ® 1 1 1 1
| | | | | YA _ | g |
! 1 1 1 1 o 1 1 o 1
<
| m " " B ) NS . O
|||||||||||||||||| e g S e m Y Y
| | | | | < | < | “ | —
! 1 1 1 1 Z 1 Z | 1 1
! 1 1 1 1 - 1 - 1 1 1
| “ “ “ _ _ “ | “
! 1 1 1 “ Lo “ ! ! “ 1
! 1 1 1 1 [q\] 1 ! 1 1 1
| | “ “ _ . _ | | _ “
“ 1 1 1 “ A “ “ 1 “ 1
«— “ _ _ _ < LN _ “ _ “
-~ A
o o
o) S 0 o 7o)
o e N Lo N
—

Q’ TEXAS
INSTRUMENTS

=100

Bandwidth kHz
For G

previous
Tl Information — S Iav Disclosure

home



http://esp/esp?LinkHelperType=OneSheetOvw&id=104065
http://esp/esp?LinkHelperType=OneSheetOvw&id=104602
http://esp/esp?LinkHelperType=OneSheetOvw&id=79197
http://esp/esp?LinkHelperType=OneSheetOvw&id=104085
http://esp/esp?LinkHelperType=OneSheetOvw&id=79199
http://esp/esp?LinkHelperType=OneSheetOvw&id=79198
http://esp/esp?LinkHelperType=ESPProdFolder&id=INA131
http://esp/esp?LinkHelperType=OneSheetOvw&id=79202
http://esp/esp?LinkHelperType=OneSheetOvw&id=104742
http://esp/esp?LinkHelperType=OneSheetOvw&id=104083
http://esp/esp?LinkHelperType=OneSheetOvw&id=104082
http://esp/esp?LinkHelperType=ESPProdFolder&id=INA166
http://esp/esp?LinkHelperType=OneSheetOvw&id=79201
http://esp/esp?LinkHelperType=ESPProdFolder&id=INA103
http://esp/esp?LinkHelperType=OneSheetOvw&id=79203
http://esp/esp?LinkHelperType=OneSheetOvw&id=79204
http://esp/esp?LinkHelperType=OneSheetOvw&id=104122

INAB26

Low Power RRIO Precision Instrumentation Amplifier

- Wide Common Mode Input Range - Maximum input signal range with a single device for both
Input voltage swing below ground single or bipolar supply industrial applications
+/-50V Input Protection
Precision Input: - Achieve precision measurement with high EMI
Low Offset Voltage: 40uV robustness.
EMI Hardened
CMRR (G = 1): 84 dB min - High performance on Low or High Vs

Input noise: 18 nV/VHz
Low Power and Wide Supply:
Max supply current: 250 pA
Supply: +2.7 to +36V, 1.35Vto 18V
Rail-to-Rail Output
Standard and Micro Packages
MSOP-8, SOIC-8, & DFN-8

Applications

Industrial process controls S
Circuit Breakers Themmocouple =
Current Measurement [
Medical instrumentation —
Portable data acquisition = 1ok

DFN saves 30% of Space vs MSOP-8

home previous
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LMP8358

Zero-Drift Programmable Instrumentation Amplifier with Diagnostics

Features Benefits

Auto-Zero Topology means virtually no Vos Drift
Easy to Set gain using SPI or external resistors
Input operates 100mV below ground for ground
based sensors

* Input fault detection to detect shorted,
open and degraded source connections

* Optional filtering

» Shutdown Mode

 Below Ground Sensing

* VOS <10pV, CMRR > 125dB

* Programmable gain: 10x, 20x, 50x, 100x,
200x, 500x, 1000x

« Input zeroing and polarity reversal Application Diagram
switches for system-level calibration

-
\

w7 A LMP8358 S Tl
Anplications SIE BIP
ggIL_ 3V /50 out : | : NETWORK :
. . ’ t T ovout
+ Bridge sensor amplifier Df IR N
o . . guEPLUT — | o | et | | S Ri|
Thermop!le amplifier _ LmPe3ss | | IREL - |7Q LI__J! i
» Portable instrumentation 1ku: $2.71 Sl I 0 i Zq,!
« Medical instrumentation e | | @ " ] kel O
.. . . v POWER+
 Precision low-side current sensing sown |
EVM PART # LMP8358MAEVAL/NOPB CCRELD NNy
“Eedl EVM z
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INA149

+/- 275V Input Difference Amplifier Improved Replacement for AD629

+ Extended Input Common Mode Voltage:
e 275VatVs= 15V
* +84V at Vs = +5V

» Cuts the total accuracy error in less than half throughout
the extended industrial temperature range. Using the
INA149 eliminates the need to include multiple additional

. Guaranteed CMRR of 90dB min. in -40 C to 125 C isolators or multiple power supplies in high common

» Excellent Gain Accuracy and Linearity
» Fixed Differential Gain = 1V/V
* Low Gain Error: 0.02% max
* Low Non-Linearity: 0.001% max
* 500KHz Bandwidth
+ Wide Supply Range:
« +4Vto36Vor 2Vto 18V
+ SO-8

mode voltage applications.

* Maintains accuracy in the presence of high common
mode voltages, allowing tight system control and faster
response time to changing input signal levels.

» Drops in for industry standard pinouts and supports wide
range of supply voltages for simple system upgrades in
existing designs

Applications

120
o inh_ H — InA148
High-Voltage Current Sensing 110 — CompeiitorA
+ Battery Cell Voltage Monitoring o
» Power-Supply Current Monitoring TR
« Motor Controls g = ~L]
* Replacement for Isolation Circuits E 80 = ay
5 o7 I I
i \\.
60 '\\\
50 ™
INA149EVM 4010 100 1k 10k 100k
Frequency (Hz) .
home previous 4
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INA149 Portfolio Positioning

Specification
CMRR (min.)
Over temperature 90dB 80dB 70dB 70dB
DC 90dB 86dB 70dB 70dB
Gain
Value 1V/V 1V/V 1V/V 1-100V/V
Error (max.) 0.02%FSR 0.02%FSR 0.075%FSR 0.1%FSR
Drift (max.) 10ppm/°C 10ppm/°C 10ppm/°C 10ppm/°C
Nonlinearity(max.) 10ppm 10ppm 20ppm 100ppm
Offset voltage
Initial (max.) 1mV 1mV 5mV 5mV
Drift (max.) 10uv/°C 40uVv/°C 10uV/°C (typ.) 1uV/°Cltyp.)
Input operating voltage
Common-mode range| -275V to +275V -200V to +200V -200V to +200V -100V to +100V
Differential range| -13.5V to 13.5V -10V to 10V - -
Dynamic response
Small-signal bandwidth 500kHz 200kHz 100kHz 50kHz*
Slew rate (typ.) 4.2V/us 2.6V/us 1V/us 0.45V/us
Full-power bandwidth 63kHz 30kHz (min.) - -
Specified temperature range| -40°C to 125°C -40°C to 85°C -40°C to 85°C -40°C to 85°C
*AtG=1V/V
home previous 4
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Isolated Modulators

Isolated Amplifiers

Isolated Modulators and Amplifiers

AMC1203
10MHz

4kV isolated
AY Modulator
int CLK

AMC1204
20MHz

4kV lIsolated
A% Modulator
ext CLK

AMC1204B

20MHz

4.25kV lIsolated

A% Modulator
ext CLK

Modulator —
AMC1200B
4.25kV
Isolated Amp
100kHz LPF
AMC1200 250mV
4kV
Isolated Am
100kHz LPFp AMCllOO
250mV 4.25kV
Isolated Amp
Power Metering @%@ Amplifi o
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AMC1203

16-Bit, Isolated 10Mhz Delta-Sigma Modulator

« 10Mhz 2" Order Delta-Sigma Modulator « Stand Alone Modulator Allows For Flexible
« 3 LSB Max INL Designs Using Custom Digital Filter or TI’s
« 1LSB Max DNL AMC1210 IC Solution
« 85db SNR
+ Integrated Capacitive Digital Isolation + Single Chip Solution Simplifies System Design
* 560V Maximum Working Isolation Voltage And Has Excellent Magnetic Immunity

* 4000V Maximum Transient Over Voltage
» 15kV/uS Transient Immunity

» Available In Several Standard Package Options « Simple Drop-In Upgrade For Competing Isolated

 DUB-8 Modulators
« SOIC-16 Under Development « AD7400
+ HPCL7860
Applications __ Isolation Barrier
L + 2% . Ordder ~ A~ H- - x|, "’"“id i's';r"' .
AT o ST ) el (o | RSP Suet o AT
« Current Measurement L'»l“ - Yoswmor M) Ll - i % ST [T
* Process Control }\ i 8 [Por] Dsrs‘\ PoR
SR e | (8 _*f— Il T
» Portable Instrumentation T - =

AMC1203 EVM Available
TI Inform% Selective Disclosﬁl)r}re;Vious :
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AMC1204

4kVpeak ISOlated 20MHz AZ modulator

 Integrated Capacitive Isolation Barrier * Provides excellent magnetic immunity and long
- Continuous working voltage: 1200Vpeax isolation barrier lifetime

» External Clock: 5 to 20MHz * Enables synchronization of multiple channels

* INL: £8LSB max * 30% more linear vs. the nearest competitor

which enables more accurate measurements

» OQOutstanding AC Performance: SNR: 84dB min, AC performance exceeds that of the nearest
THD: -80dB max competitor

* Pin-to-pin compatible solution vs. HCPL7860 & Offers a simple upgrade which reduces power
AD7401A and specified over the extended while increasing performance
industrial temperature range

: : AVDD DVDD
Applications o o

o
_ L
in VINP AX x
Shunt-based Current measurement in: VINN J::<Modulator %gﬁ —>D—> DATA
* Motor Control 5 2 o
* Green Energy = }4—844— CLKIN
* Frequency Inverter Applications REE <
* Uninterruptible Power Supplies = 8
AMC1204 EVM Available AGND DGND

INSTRUMENTS
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AMC1204B

4.25kVpeai Isolated 20MHz A2 modulator

« Integrated Capacitive Isolation Barrier
- Continuous working voltage: 1200Vpeak
- 4.25kVpeak isolation voltage enabling
300V system voltage

» External Clock: 5 to 20MHz
e |INL: +£8LSB max

» OQOutstanding AC Performance: SNR: 84dB min,
THD: -80dB max

* Pin-to-pin compatible solution vs. HCPL7860 &
AD7401A and specified over the extended
industrial temperature range

Provides excellent magnetic immunity and long
isolation barrier lifetime

Enables synchronization of multiple channels

30% more linear vs. the nearest competitor
which enables more accurate measurements
AC performance exceeds that of the nearest
competitor

Offers a simple upgrade which reduces power
while increasing performance

AVDD DVDD
o c - 5 -
Applications VINP b/ 5] . -
. VINN Modulator <
Shunt-based Current measurement in: 3 2
* Motor Control S5V }4—844— CLKIN
* Green Energy REF g
* Frequency Inverter Applications J %)
* Uninterruptible Power Supplies ] ©
AMC1204 EVM Available AGND DGND
hpme . . revious
Tl Inform — Selective Dlsclosﬁ)r,e i3 TExas
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AMC1200 AMC1200B

4kVpeai I1solated Amplifier 4.25kVpeak Isolated Amplifier
 Certified Galvanic Isolation Barrier « Galvanic barrier provides EMI immunity and
» 4kV (4.25kV) peak Basic isolation robust isolation barrier lifetime

« UL1777 and IEC60747-5-2 approved
» 1.2kVpeak continuous working voltage

« +250mV input voltage range * Optimized for direct connection to shunt
resistors or other low voltage level signal
sources

* Pin-to-pin performance upgrade for HCPL7800 & Over 90% more linear, 80% less gain drift, at
HCPL7840 50% of the power

Extended industrial range offers additional 20°C
of fully specified performance

» Specified Temperature range: -40 to 105°C

Applications
Shunt-based Current measurement in: S E
* Motor Control

* Green Energy
2v
) < X X%@I 250mV .

* Frequency Inverter Applications Sy
AMC1200 EVM Available 1-3‘%1 2

* Uninterruptible Power Supplies
TI Inform% Selective Disclc)sd?r‘r(.;.;"i0Us 8 Texas
‘ ) INSTRUMENTS
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AMC1100

4kVpeak I1solated Amplifier for e-metering

 Certified Galvanic Isolation Barrier * Galvanic barrier provides EMI immunity and robust
* 4 kVpeak isolation voltage isolation barrier lifetime and relaxed CMTI specs for
+ UL1577 and IEC60747-5-2 approved cost competitive e-metering market

» 2.5kV/uS Transient Immunity

« £250mV input voltage range * Optimized for direct connection to shunt resistors or
other low voltage level signal sources

» Specified Temperature range: -40 to 105°C * Over 90% more linear, 80% less gain drift, at 50% of the
power
* Pin-to-pin performance upgrade for HCPL7800 & + Extended industrial range offers additional 20°C of fully
HCPL7840 specified performance

Applications
Shunt-based Current measurement in:

» Motor Control

* Green Energy

WV

* Frequency Inverter Applications

* Uninterruptible Power Supplies

- Energy Metering WV\ I oY WV I ~
ov VY 250mV v AN I
2v

AMC1100 EVM Available 1.3V WW

hpme . . revious
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Sensor AFE Roadmap

Sensor

Application

Industrial
Automation,
Automotive

Electro-
chem. Cells,
pH

Water Quality,
TDS Meters

CO, Monitors,
Demand Ctrl
Ventilation

NDIR, CO,,
Alcohol Gas

Air Quality /
Safety,
Petrochemical
H,S Monitors

Toxic
Gases: CO,
H,S, etc.

Solar
Inverters, EV
Battery Stack

DC Arc
Detection

LMP90080/79/
78/77

Bridge Sensor AFE:
multi-channel, 16-bit w/
true continuous
background calibration

LMP91050
Single CO,/Alcohol
Sensor AFE - PGA,
adj. CM generator,
“dark phase” offset
cancellation

LMP91000
Toxic Gas Sensor
AFE w/ Adjustable
Cell Bias, TIA, Temp
Sensor, Diagnostics

RD-195
Complete reference
solution — eliminates
prototyping for in-
system eval + offers
programmabilit

LMP90100/099
/098/097

Bridge Sensor AFE:
multi-channel, 24-bit w/
true continuous
background calibration

LMP90080Q

Automotive Q1
Grade LMP90080

LMP91200
pH Sensor AFE -
Low lbias, temp
compensation,
diagnostics

LMP91051
Dual CO,/Alcohol
Sensor AFE - PGA,
adj. CM generator,
“dark phase” offset
cancellation

Samples: Late Q3’12

LMP91002
Low Cost Toxic Gas
Sensor AFE w/
Fixed Cell Bias, TIA,
Diagnostics

RTM: End of Sept 2012

RTM: Q4’12

| Sampling Development ‘ |

DAC161P997
16-bit, AZ DAC
for 4-20mA
current loops

Nano Timer

Sensor AFE
For portable smoke
detectors

up
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Y

TI Proprietary Information — Selective Disclosure

INSTRUMENTS




LMP91200

Fully Integrated Analog Front End for pH Analyzer Sensor Platforms

« Guaranteed low bias current at all operating * Fully Integrated solution for pH measurement
conditions without supply » No destruction of pH electrode at no supply situation

(because of low input bias @ no supply)

. +
Rty (0 Uit ISRl VRl L) [ * Low power consumption allows intelligent sensors

* Very low Input offset voltage drift £2.5 yV/°C
« Very low Supply current (pH mode) S0pA

« Wide Supply Range 1.8V to 5.5V

« Low power consumption

» Operating temperature range -40°C to 125°C
* Active guarding

* On board sensor test

Ease of Evaluation * Online evaluation tool enables quick evaluation,
* Supported by WeBench Sensor AFE Designer prototyping and faster time to market

Applications ]
* pH Sensor Platforms » {
« Chemical/Petrochemical Plants L[ o l
+  Refining & Gas production BUE ) T&

» Emission Monitoring — .

« Steam & Water quality monitoring { I* R
LMP91200EVAL ’ —’ .
LMP91050 = [ q(i -

lku: $1.32

previous s
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LMP91200 Application Diagram

pH sensing

Through SPI, one can switch b/w
pH measurement mode and temp.
VDD measurement mode

)
CSB
SCLK
SDI

Precision resistor for high
accuracy temp. calibration CAL \ )
R REF P :ﬁ— VOUT

. RTD
RTD input

Excitation currents for
RTD: 100uAto 1mA

[ LMP91200

2-wire RTD

_GUARDL/ _ _
= vocm CM ofp for differential o/p
o L= measurement
“..GUARD2
Guard pins tp prevent
leakage currgnts VREF Diagnostic features to
VM detect sensor and check
SR * > ) SDO_DIAG sensor connection
—/ GND Adjustable VCM: Vref/8 ,
PHELECTRODE - 2Vref/8 to 7Vref/8
VCMHI
High impedance CM
o/p if needed 71
home previous
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LMP91000

Configurable AFE Potentiostat for Low-Power Chemical Sensing Applications

* Integration * Integrates multiple discrete components to save board
* On board TIA, Cell Bias, Temperature sensor space, reduce cost and minimize design time
* On board sensor test

* Industry’s first Fully Programmable AFE Potentiostat + Flexible solution allows use of LMP91000 for a wide
* Programmable transimpedance gain variety of gases and wide range of gas concentrations
* Programmable cell bias voltage with low drift from 0.5 nA/ppm to 9.5 nA/ppm
+ Cell conditioning currents up to 10mA
* Reference Electrode Bias Current 1000pA (max)

« Ultra Low Power Consumption + Optimal for battery-operated systems, as well as 4mA to
» Supply current (Average over time) <10uA 20mA transmitter applications
» Operating supply range: 2.7V to 5.5 V

+ Ease of Evaluation * Online evaluation tool enables quick evaluation,
» Supported by Webench Sensor AFE Designer prototyping and faster time to market

Applications ,

LMP91000
* Toxic gas detection platforms
* Amperometric applications ce
Chemical species detection
Electrochemical blood glucose meter
3 lead toxic gas sensors
2 lead galvanic cell sensors

Variable
Bias

VREF
Divider

RE

Temp DGND
Sensor
vouT

WE

Rioad 4

LMP91000SDE/NOPB C o )

Cc1 Cc2 AGND

previous .
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LMP91000 - Functional Blocks

Al provides initial
charge and bias voltage

CE helps maintain to the sensor
constant potential VREF VDD
between WE and RE r o O
: SCL I2C interface
3-Lead MRS OOOProg. IS V6205 12C Interface supports standard

and Y SDA mode 100 KHz
Control Logic

Electrochemical VREF/VDD
Cell VELELE VREF

) Bias Divider > MENB

o
CE
K Prog: 20%, 50%
& ' 1 ) DGND
RE 67% VREF/VDD S?n':zr I?ntegrated temp sensor
WE +3°C accuracy from
Q -40°C to 85°C

> VOUT

Ry consists of 7

. Rises programmable gain

Rload along with output + Ao resistors from 2.75 kQ

cap. of sensor provides ,{ to 350 kQ

a Low Pass Filter 8 O = O O 7

C1 C2 AGND
Connections for C2 can be used to
external resistor for measure TIA output
different TIA Gain while VOUT is used to -
monitor temp.
home previous -
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LMP91002

Configurable AFE for Low-Power H2S and CO Sensing Applications

* Programmable AFE Potentiostat
* Programmable transimpedance gain
 Cell conditioning currents up to 10mA
* Reference Electrode Bias Current 900pA (max)

* Integration and Reliability
* On board TIA, Sensor diagnostics via 12C

* Ultra Low Power Consumption
* Supply current (Average over time) <10uA
» Operating supply range: 2.7V to 3.6 V

+ Ease of Evaluation
» Supported by WeBench Sensor AFE Designer

Applications

» Toxic gas detection platforms

» Zero bias sensors: H2S, CO
* Amperometric applications
» Chemical species detection

* Programmable chip provides single solution for H2S and
CO sensors vs discrete solutions for a wide range of gas
concentrations from 0.5 nA/ppm to 9500 nA/ppm, current
ranges from 5 uA to 750 uA

Integrates multiple discrete components reducing cost ,
enhancing system reliability and minimizing design time

Optimal for portable battery-operated systems, as well as
4mA to 20mA transmitter applications

Online evaluation tool enables quick evaluation,
prototyping and faster time to market

VREF VDD

12C INTERFACE
AND

3-Lead
Electrochemical
Cell

CONTROL
REGISTERS

VREF
DIVIDER

CE

DGND

WE
VOUT

EVM PART # LMP91000SDE/NOPB

LMP91002
1ku: $1.80

AGND
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LMP91002: Optimized for Zero Bias 3-Lead Cells

LMP91000

LMP91002

(LMP91000 lite!)

Sensor Types

3-lead and 2-lead cells
Carbon Monoxide
Hydrogen Sulfide
Oxygen, and many others

3-lead cells
Carbon Monoxide
Hydrogen Sulfide

Detector Type

Multi Gas Detectors

Single Gas detectors (most
common are H2S and CO)

Supply Voltage Max 5.25V 3.6V

Cell Bias Voltage Programmable oV
Range +/- 0.24 * Vref

Load Resistor Programmable 10 Ohms
Range 10 — 100 Ohms

Integrated Temperature Yes No

Sensor

Availability Released Samples Now
RTM May 2012
Pricing @ 1 Ku $2.80 $1.80

[£:]

home previous
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LMP91050 / LMP91051

1-ch and 2-ch Configurable AFE for

Optical/NDIR Platforms

* Integration and programmability

Programmable gain amplifier (163V/V to 8000V/V)
On chip “Dark Signal” offset cancellation
Adjustable CMgenerator (1.15V/2.59V)

8 bit DAC

Offset removal and output common mode shifting
Low gain drift (0.1% max) and phase delay (3.6 us)
Low noise (0.1 uVrms)

+ Small Package: 10 pin MSOP package

+ Ease of Evaluation
» Supported by WeBench Sensor AFE Designer

Applications

Non dispersive Infrared (NDIR) sensing
Demand control ventilation

* Industry’s complete NDIR Sensor Analog Front End
(AFE) circuit which interfaces to most of today’s
thermopile. Programmability enables

» A modular approach for our customers

* One solution for multiple devices

» Lower assembly and handling cost

« And finally helps them get their products to market
faster!

+ Small package helps save board space

» Online evaluation tool enables quick evaluation,
prototyping and faster time to market

Building monitoring

CO2 cabin control, Alcohol detection — Automotive
Industrial safety and security

Green house gases (GHG) & Freons detection platforms

LMP91050
lku: $1.25

LMP91050SDEVAL

LMP91051
1ku: $1.45
RTM: Dec 2012
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LMP90100 Family

Multi-Channel, Low Power 24-Bit Sensor AFE with True Continuous
Background Calibration

24-Bit Low Power Sigma Delta ADC
4 Diff or 7 SE inputs (mix and match)
True Continuous Background Calibration and
Background Diagnostics at all gains
Low-Noise 1x to 128x PGA

Part of Pin - Compatible Family

Ease of Evaluation
» Supported by WeBench Sensor AFE Designer

Applications

* Transducers and Transmitters

* RTD, Thermocouple, Temperature Sensors

* Pressure, Load and Force Sensing
+ Data Acquisition

LMP90100 supported with Web Design Tool and Bench-
top Development System

Single board layout supports multiple resolutions and
Configurations

Performance stated for each gain/speed combination
(Web Design tool and datasheet)

Very Low Power

Online evaluation tool enables quick evaluation,
prototyping and faster time to market

VA VIO )

SCLK

R sl SETTING
«— oF
DIAGNO!
VINO Ay
3-wire VINL Gain BACKGROUND S S0
RTD 1x to 128x CALIBRATION S0
\l‘l\ VN2 csB
Pressure’ VIN3 @
sEns;r‘( s
J .
3

Resolution Current Sources 4 Diff. | 7SE 2 Diff. / 4SE s MOBLLATOR J PeTew
24 Bit Yes LMP90098 s S
24 Bit No LMP90099 LMP90097 ‘
16 Bit Yes LMP90080 LMP90078 L oo vREn[ cuxn_ o |[]] 1100 J
16 Bit No LMP90079 LMP90077
Configuration
EVM PART # LMP90100EB/NOPB ® input
LMP90100 @ Signal Path
1ku: $3.33 @ Output / External
previous s
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LMP90100: Overview and Family

Presh

Sensor

bl ERENERE!

1x to 128x

( RANGE VA VIO R
¢ SETTING

¢ IB1

< B2 SENSOR

DIAGNOSTICS
VINO SERIAL
3-wire .
RTD VINL Gain BACKGROUND INTERFACE

CALIBRATION

24-bit TA
MODULATOR

DIGITAL
FILTER

S
Rrer S vrer VREFP2
T $ - VREFN2
L
INTERNAL
CLOCK
\ GND VREF1 CLK/XIN D6 Ll Conﬁguration
@ Input
@ Signal Path
@ Output / External
Resolution Current Sources 4 Diff. /| 7SE 2 Diff. / 4SE
24 Bit Yes LMP90100 LMP90098
24 Bit No LMP90099 LMP90097
16 Bit Yes LMP90080 LMP90078
16 Bit No LMP90079 LMP90077
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ADC Architectures

Vin 0= S/H \ Signal input, X]_ > Dici
F 7 ] D I D=

=
O
f [/ =F
S SAR and
Clock— Control Logic Difference Integrator KI
g,_ MSB = Amp Comparator— | _
3 X VNEX ] (1-bit ADC) — Modulation
s ; Clock
[
LSB O 1-bit DAC v

D/A Converter

SAR / Nyquist Delta-Sigma / Oversampling

» “Workhorses” of ADCs
» Data Loggers
* Temp Sensors
* Bridge Sensors
» General Purpose
* SAR ADC Performance
* 8 to 18 bits of resolution
» Speed range: > DC to < 5 Msps

* Best suited for precision applications
* Weigh Scales
* Temperature Measurement

* Pressure Measurement
» Wheatstone Bridges
* Delta-Sigma ADC Performance
* 16 to 24 bits of resolution
» Speed range: > DC to < 10 Msps

home up previous
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Delta-Sigma ADC Roadmaps

Low Power

* |2C, SPI Interfaces

* High-Integration: PGAs, Muxes,
Filters, OSC, Temp Sensors, etc..

* Small packages make them
perfect for portable electronics

Medical

ECG, EEG, X-Ray

Industrial

» 24-bits of resolution
*Up to 38kSPS

*Current DACs for ratiometric
measurements

home up info previous
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L _Prosicion | samoing [ oevetopment |[f  Fuwre |

SPI w/ int
Refereence

I2C Ratiometric

Bridge Sensor

ADS1118
16-bit, 4ch

Low Power AX Converter Roadmap

ADS1018
12-bit, 4ch

Integrated OSC Integrated OSC
Integrated PGA Integrated PGA
0.5°C temp sensor 0.5°C temp sensor
SPI

SPI

ADC128D818 ADS1115

12-bit

8-ch

Temp Sensor
12C

ADS1231

24-bit

Integrated switch
Integrated PGA
Integrated OSC

16-bit

4ch

Integrated PGA
Integrated OSC
12C

ADS1131
18-bit

Integrated switch
Integrated PGA
Integrated OSC

The Low Power Converter with SPI Story

Samples: Now The ADS1118 family provides our customers a fully integrated
RTM: Sept’12 16 bit ADC in the world’s smallest package & at ultra low power.

Besides, it provides a very high accuracy internal temp. sensor

that simplifies cold junction compensation in thermocouple
applications.

The I2C Ratiometric Story

The ADS1115 provides our customers with a low
power, very small ADC option for ratiometric
measurements, a technique commonly used when
measuring bridge sensors.

The Industrial Sensor: Weighscale Story

The weighscale market is highly competitive. Tl has
consistently provided high performance bridge sensor front
ends to address this market.

Our commitment is to provide aggressively priced solutions
that meet specific customer needs.

-
Released 3Q2012 40Q2012
home u info previous .
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ADS1018

World’s Smallest 12-bit ADC w/0.5°C (max) Accurate Temp Sensor

features

Benefits

*Complete set of integrated functions:

* Four multiplexed analog inputs

+  PGA (gains: 0.33, x0.5, x1, x2, x4 or x8)

+ Data rates from 8 to 3300 SPS
* Internal temperature sensor (0.5°C max)

*Small QFN package (2.05mm x 1.55mm x 0.4mm)

*Versatile supply range and low power consumption
* Low supply current: 150uA typ

. Supply 2.0V — 5.5V

Aplications

* Temperature Measurement
* Battery Pack

* Portable Instrumentation

* Industrial Process Control
» Gas Monitoring

» Consumer Goods

* Embedded ADC Upgrade

* A single ADS1018 can perform data acquisition of
multiple signals from a wide variety of sensors.

* Small package that readily senses ambient
temperature to perform cold junction compensation in

thermocouple applications.

* Its size and low power consumption make the

ADS1018 a great device for portable applications

AINPO ()

Samples NOW!

AINPL C

AINP2

AINP3 C

ADS1118 EVM Available

where extended battery life is critical

Internal
Reference () Csn

() DIN

16-bit AZ SPI () DOUT/DRDYN
ADC Interface
SCLK

() vDD

Oscillator Temp Sensor (@KelN»]

Tiny QFN(RUG) or MSOP(DGS) Package

home previous
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ADS1118

World’s Smallest 16-bit ADC w/0.5°C (max) Accurate Temp Sensor
Features Benelits

«Complete set of integrated functions:
. Four multiplexed analog inputs * A single ADS1118 can perform data acquisition of
- Four digital I/O multiple signals from a wide variety of sensors.

* PGA (gains: 0.33, x0.5, x1, x2,

x4 or x8)
*  Precision ADC with data rates from 8 to 860 SPS
* Internal temperature sensor (0.5°C max)

*Small QFN package (2.05mm x 1.55mm x 0.4mm) * Its size and low power consumption make the

-Versatile supply range and low power consumption ADS1118 a great device for portable applications
where extended battery life is critical

* Small package that readily senses ambient
temperature to perform cold junction compensation in
thermocouple applications.

*  Low supply current: 150uA typ
*  Supply 2.0V - 5.5V

Internal

Reference () CSn

‘ﬂﬂliﬂﬂﬁﬂﬂS AINEO : () oI

AINP1 -bi SPI r
+ TEMPERATURE MEASUREMENT [~ ANP2 ave [ mieriace [ o
- BATTERY PACK T o .
» PORTABLE INSTRUMENTATION A oo
- INDUSTRIAL PROCESS CONTROL v P
» GAS MONITORING 4y EVM
- CONSUMER GOODS T =
- EMBEDDED ADC UPGRADE ADS1118 EVM Available

home previous
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ADS1231

24-bit Complete Front-End for Bridge Sensors w/ Bridge Switch

features

Outstanding Performance
24-Bit Resolution

Benefits

+  Offering a 20% improvement over the competition,
the ADS1231 offers the lowest noise in its class

Very Low Noise: 35nVg,s at 10SPS

Integration
Low-Side Bridge Switch
EMI Filter
Amplifier with Gain of 128
Selectable Oscillator
Simple yet Flexible

* Integrated bridge switch reduces system power
consumption between conversions

*  Pin-configurable simplicity with no registers to
program reduces design time and complexity

External Voltage Reference up to 5V for Ratiometric

Measurements

Pin-Selectable 10SPS or 80SPS Data Rates
Simultaneous 50Hz and 60Hz Rejection at 10SPS
Two-Wire Read-only Serial Digital Interface

Wide Supply Range: 3V to 5.3V

16-pin SOIC Package

—40°C to +85°C Temperature Range

AVDD

CAP CAP VREFP VREFN DVDD

s

A¥Y ADC

o/

]

PDWN

DRDY/DOUT
SCLK

Internal O SPEED
lﬂﬂliﬂﬂ’iﬂlls Oscillator
SWO——o {
* Weigh Scales
+ Strain Gauges rEr\—",V,‘, C C
* Industrial Process Control Sgitid INE VWV S GND  CLKIN
ADS1231REF Available
honj? p'revious Tl Information — Selective Disclosure 2 T
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ADS1131

18-bit Complete front-end for bridge sensors

features

*Very low input referred noise: 53nVgys at 10SPS

*Integration
Low-side bridge switch
EMI filter
Amplifier with gain of 64
Selectable oscillator

*Simple yet flexible
External VREF for ratiometric measurements
Pin-selectable 10SPS or 80SPS data rates
Simultaneous 50Hz and 60Hz rejection at 10SPS
Two-wire read-only serial digital interface
Wide supply range: 3V to 5.3V
16-pin SOIC package
—40°C to +85°C Temperature range

Apnlications

* Weigh Scales
« Strain Gauges
* |Industrial Process Control

* Provides over 260,000 noise-free counts for input
signals as low as +39mV

* Integrated bridge switch reduces system power
consumption between conversions and internal
amplifier reduces system component count

«  Simple pin-configurable choice of data rates with
no registers to program reduces design time and
software complexity

AVDD CAP REFP REFN DVDD

() PDWN
Gain = 64

AINNCZ PscLK

() SPEED

AGND CAP CLKIN DGND

home previous
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ADC128D818

12-Bit 8-channel Sigma Delta ADC with Internal Reference and Temperature Sensor

Benelits

Features

¢ Precision Sigma Delta ADC Performance

¢ 12-Bit Resolution

e +/-1LSB MAX INL

e +/-1LSB MAX DNL

e TUE of -0.45/+0.2% (including reference error!)
e +2°C Accurate Temperature Sensor (-25°C to
+100°C)
¢ Flexible multiplexer (8 Single-Ended, 4 Pseudo-Diff,
or 2 PP + 4SE) with sequencer
¢ Internal 2.5V reference
¢ Wide supply range — 3.0V to 5.5V

Sigma Delta ADC architecture provides noise free performance
Excellent Linearity and DC performance for high-density multi-
channel applications in a small form factor

Reduces cost in temperature measurement applications
Removes the need for an external reference

Specified over the full operating temperature range

Low power consumption with individual channel and deep
shutdown modes to limit power consumption

V+ VREF
* |2C Interface LM94022 ADC128D818 { 9
* Specified from -40°C to 125°C singe-£nded O—AA v
* TSSOP16 Pasitive Voltage -_l-_'\M_ [ VRElgtirzg!SGV B sﬁﬁir
O\ —e INO o
Pseudo-Differential M IN1 _; Interrupt
Positive Voltage :k‘é > 12-bit Interrupt Masking
= Nam 5 Dettasigma [P Staus [P and
Illv.atl””s = Vout RETSH ADC Registers Interrupt
Shutqoyvn DC-DC 4 mg EJ')) E Control
Margining v * ‘ *
System Monitoring of Voltage & T t om0 AN = I <
y g ge emperature i . Temperature 2 <
e Telecommunications l—'\/\/\, Sensor 1°C Interface and Control f
e Industrial Control % Rrmace oD
e Process Control ] =
e PCB Hot-Spot Analysis
P y EVM PART # ADC128D818EB/NOPB
home previous .
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Industrial Process Control /
Temp Sensing/ Bridge Sensors

High Precision Industrial A ADCs

4‘W| Development || Future |

ADS1220 Samples: NOW

24-bit, 2 ksps ! ;
4 SE/ 2 Diff inputs RTP: Nov’'12
PGA , MUX, OSC v

Precision Temp Sensor Dual

ADS1248/47/46
24-bit, 2 ksps

PGA, MUX, OSC

Single Cycle Settling
Simult. 50/60 Hz rejection

4/2/1 Diff Channels Matched current DACs

Internal Reference
Low side bridge switch
QFN, TSSP packages

Internal Vref
8/4 GPIOs
Current DACs
TSSOP

Released 3Q2012 4Q2012

home u info previous ,
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ADS1220

Lowest power 24-bit integrated front end for DC sensing applications

Features Benefits

= [ntegration . . :
= 4 input MUX with 2 differential inputs Feature rich ADS1220 integrates up to 7 discrete _
. components to provide a complete front end for DC sensing
* Low Noise PGA

» Precision internal reference ( 8ppm/C typ) applications

» Internal oscillator

» Low side switch for bridges

» Precision temp. sensor (0.5°C error)

» Dual matched current sources (1 uA to 1.5 mA)

. = 60% lesser power consumption vs. nearest competition
= Low Power Consumption makes it ideal for loop powered 4 to 20 mA applications
= 120 uA in Low Power Mode pp pp

" 350uAin High Performance mode = 0.4V lower supply range makes it suitable for battery

» Wide Supply Range : 2.3V to 5.5V powered applications

= Small package = Small package despite higher integration allows use in
= 3.5mm x 3.5 mm QFN space senstive sensor applications

ﬂﬂﬂliﬂaliﬂlls AVD REFPO REFNO DD

ADS1220
= Temp. sensing platforms ADS1120

= RTDs (PT-100 to PT-1000, CU10)

= Thermocouples

= 2- 3-, and 4-wire excitation oal16bit Digital Filter
= Bridge sensors Samples: Now A ane
= Portable Instrumentation Interface
= Process control

EVM PART #
ADS1220EVM

previous
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Tl Sensor Front-Ends

Trading off noise for power consumption -> More features, Lower noise, higher power consumption

ar <7 Q

ADS1118 ADS1220 ADS1248
ADS1018 ADS1120 ADS1148
R ——1
Worlds Smallest Worlds Lowest Ultimate Sensor
Sensor Front-end Power Precision Front-end ADC
ADCs Sensor Front-end

ADC

10/3/2012 100
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Biopotential ASSP AX Converter Roadmap

Producion | Sampiing | Development I

ADS1294R/6R/8R
24-bit ECG AFE
w/Respiration Rate
4/6/8-Channel

ADS1299
24-bit EEG AFE
8-Channel

ADS1294/6/8 1uVpp input-referred noise
24-bit ECG AFE

4/6/8-Channel

ADS1194/6/8
16-bit ECG AFE
4/6/8-Channel

S— e (0]
ADS1293 RTM: Nov 12

20-bit ECG AFE v

Low power
3-Channel

ADS1291/2/2R
24-bit ECG AFE
1 & 2-Channel

w/ Respiration Rate The Biopotential ADC Story

TI's new additions for the low channel count space add
excitement to the portable ECG apps!
Tl'is committed to bringing to market devices that address

ADS1191/2

16-bit ECG AFE every area where biopotential measurement might
1 & 2-Channel ook . s
significantly improve a person’s life.
-
Released 40Q2012
home u info previous ,
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ADS1299

Low Noise, 8-Channel 24-bit Complete Analog Front End for
Biopotential Measurements

 Fully integrated solution  Drastically reduces printed circuit board space
« 8 low-noise programmable amps while improving performance and system reliability.
* 8 high-resolution ADC’s Customers can daisy-chain multiple ADS1299 units

. Test Signals, Bias Amp, Oscillator & Ref to synthesize high lead-count EEG systems

« Qutstanding performance + The ADS1299 enables reliable and precise
« Noise: 1uV,, (@ 70Hz BW) acquisition of minute extra-cranial biopotential signals
. CMRR : 120dB even in the presence of large EMI signals

« Continuous lead-off detect option * Notifies if electrode becomes disconnected

* Pin compatible with ADS1298 » Direct and easy upgrade path from ADS1298

Applications & VT 1233

 Electroencephalography (EEG)
 Bispectral index studies (BIS)

» Evoked audio potential (EAP)
 Sleep study monitoring

» High-Precision, simultaneous, multichannel
signal acquisition up to 16kSPS

home previous
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8-Channel AFE Family Comparison

Target Application EEG, Fetal ECG ECG ECG ECG
Resolution 24-bit 24-bit 24-bit 16-bit
Max Data Rates 16kSPS _— 8kSPS

PGA Gains DIAEEI2ZANN 12346812 12346812 12346812
Input Referred Noise (Max) _ TuVpp** TuVpp** 12.6uVpp***
INL 8ppm 8ppm 8ppm +1L.SB (~36ppm)
Offset error _ +500uV 500V +500pV
Offset error drift NECRVEEIN 2.viec 2uV/OC 2uV/OC

Gain error (max) 1+0.5% of FS 1+0.5% of FS +0.5% of FS +0.5% of FS
Gain drift _ 5ppm/°C 5ppm/°C 5ppm/°C
CMRR (Min) 0GB 10508 -105dB -100dB
PSRR NSEEER cods 90dB 85dB
Crosstalk NEi26dE 2 10008

SNR PGB 112d8 112dB 97dB

THD NOSEEN 0B -98dB 9508

VREF Accuracy DO 1029 +0.2% +0.2%
VREF Drift _ 35ppm/°C 35ppm/°C 35ppm/°C

Normal mode power (max) 42mW 9.5mwW 9.5mW _

* Gain = 24, 250 points, 1 second of data, -40 to +85°C
*Gain = 6, 256 points, 0.5 seconds of data
***Gain = 6, 256 points, 0.5 seconds of data

home previous p
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ADS1293:

Low-Power 3-Ch 24-Bit Analog Front-End for Biopotential Measurements

" FUlly Integrate ow power olution

= | ow Power Consumption 1mW full function
0.3mW /CH
» Input-Referred Noise: 10 pyVpp

= Simplify the design and shorten development cycle.
» Reduce components count and board space
= Significantly lower power consumption

| (40Hz BW, G=3.5) = Minimum number of external components and small
= Input Bias Current: 100 pA package

= Data Rate: Up to 25.6kSPS = Reduced overall cost
* CMRR: >100 dB

= Differential Input Voltage Range: +400mV

» Analog Supply Voltage: +2.7V to +5.5V

= Digital I/O Supply Voltage: +1.65V to +3.6V
» Operating Temp Range: -20jaC to +85;aC

» Package: 5mm x 5mm x 0.8mm, 28-pin LLP

Applications

Low Power Portable ECG & Patient Monitors
= Wireless ECG , Patient monitoring modules
= Portable and battery operated ECG
= Holter Monitors
= Patches
= Heart rate monitors
= Wellness equipment

) ALARMB

CMOUT ¢
RLDOUT

RLDINV Q
RLDIN

RLDREF C
SYNCB
SYNCBOUTB

home previous 4
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ADS1291 | ADS1292

Complete Integrated Analog Front End for ECG Applications

features Benefits

@ Fully Integrated ECG Solution > 95% less PCB space necessary for 8-channel solution over
# Multiple Channels with low noise PGA and 24-bit ADC discrete implementation!
o ADS1291: 1 channel
o ADS1292: 2 channels
# Test Signals, RLD Amp, Oscillator, Reference

: glc\)/'l;eé?ul\éspd'g S:r? gzngv - G=6) > P'rovides immediate notification if electrode becomes
@ Continuous Lead Off detect option disconnected.
e Pace Detect Channel Select (HW / SW) > Insures correct measurement even if external pacer is present.
o Low Power » 95% less power than discrete solutions! Low power
@ Less than 350uW consumption lengthens battery life for Holter and other portable
@ Nap mode available on ADS1291 applications.
AVDD DVEO CLK

R7-525V) {165-36V)

ntemal |
Osciflator  CLIcEEL
et

Aunlications

= Medical Instrumentation (ECG and EEG)
including:
— Patient monitoring: 1-channel ECG, heart-
rate, AED
= Portable sport and fitness applications

Packages: 32-pin TQFP (7mm x 7mm)

home previous -
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ADS1298 | ADS1296 | ADS1294

Complete Integrated Analog Front End for ECG Applications

features

Fully Integrated

# Multiple Channels with low noise PGA and 24-bit ADC

o

o

o

# Test Signals, RLD Amp, Oscillator, Reference

ECG Solution

ADS1298: 8 Channels
ADS1296: 6 Channels
ADS1294: 4 Channels

Noise: 5uV p-p (150Hz BW, G=6)
CMRR : 105dB with G =6
Continuous Lead Off detect option

Pace Detect Channel Select (HW / SW)

Low Power

YV V

Benefits

95% less PCB space necessary for 8-channel solution over discrete

implementation!

Meets or exceed IEC & AAMI performance requirements.

Provides immediate notification if electrode becomes disconnected.
Insures correct measurement even if external pacer is present.
95% less power than discrete solutions! Power down and standby

0.75mW/Channel (typ)

options lengthen battery life for Holter and other portable applications.

REF

@ Multiple Power Down Configurations
@ Standby (STBY) Mode Uses 2mW

Avnlications

= Medical Instrumentation (ECG and EEG) including:
— Patient monitoring: Holter, event, stress, and
vital signs ECG; AED,; fetal ECG
— Bispectral index (BIS), Sleep study monitor

= High-Precision, Simultaneous, Multichannel Signal

e
o
Yoz Sgrais and
ESY O = < 8
> AD‘{' }‘ﬁ
a2 ADC2
-1 A3 ADC3 ¥ —e
R i }g
. ~ hoce [oitaa]
5 i N
z dsi
A5 ADCS
[ e
e 8
- 1 0 S - C
S ADCs % >‘
I=§
A7 ADCT z
S 2
3
D |3
As ADCH
T O

Acquisition gt b
S
3
MPackages: 64-ball I_S;IGA 64-pin TQFP
hom_e previous
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ADS1298R/6R/4R

8-Channel, 24-bit ADC w/ Integrated Respiration Impedance and ECG Analog Front End

features Benefits

Multiple Channels with low noise PGA, 24-bit ADC, and Integrated
Respiration Impedance Measurement Circuitry
ADS1298R: 8 Channels
ADS1296R: 6 Channels
ADS1294R: 4 Channels +  Meets or exceed IEC & AAMI performance requirements.
* Fully Integrated ECG Solution
* 8 Low Noise Programmable Amps

95% less PCB space necessary for 8-channel solution over discrete
implementation!

* 8 high resolution ADC’s + Provides immediate notification if electrode becomes disconnected.

« Test Signals, RLD Amp, Oscillator, Reference * Reduces BOM cost and consumes negligible power compared to discrete
« Outstanding Performance impedance measurement solution

«  Noise: 5uV p-p (150Hz BW, G=6) * Insures correct measurement even if external pacer is present.

*  95% less power than discrete solutions! Power down and standby

" CMRR:105dB with G =6 options lengthen battery life for Holter and other portable applications.

+ Continuous Lead Off detect option
+ Pace Detect Channel Select (HW / SW)

* Low Power _ I . i -
- e o - el
« 0.75mW/Channel (typ) o 8 e ’EI n

1

» Multiple Power Down Configurations
» Standby (STBY) Mode Uses 2mW

Avnlications

* Medical Instrumentation (ECG and EEG) including:
« Patient monitoring: Holter, event, stress,
and vital signs ECG; AED,; fetal ECG
+ Bispectral index (BIS), Sleep study monitor
» High-Precision, Simultaneous, Multichannel Signal

[
LN Ol D

no PACE

Acquisition
Packages: 64-ball BGA
home previous ”
\ : T ve Di TEXAS
‘ Tl Information — Selective Disclosure INSTRUMENTS




SAR ADC Roadmaps

Low Power

- Low-Power, Low-Latency ADCs for:

* Battery-powered applications

» Space-constrained applications
* <10mW of power consumption

High Resolution

*High-Resolution, Low-Power, ADCs for:

* Precision Medical Equipment
sInstrumentation and Control
 Optical Networking
» Up to 18-bits of resolution, with less
than 10mW of power

Simultaneous Sampling

» Simultaneously sampling ADCs allow
multiple inputs to be sampled at the

same time

* This is in contrast to multiplexed
ADCs, which can only sample multiple
inputs one at a time

home up info previous
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Throughput

ADS7883/4/5

10/12/8-bit
3MSPS
13.5mw

SPI
6 pin SOT

ADS7947/8/9

10/12/8-bit
2-Ch
2MSPS
7.5mW
SPI

ADS795x/6

0/61

12/10/8-bit
16/12/8/4-ch
1IMSPS
14mw

ADS7924
12-bit, 4-ch
100ksps

12C

SAR ADC Low Power Products

ADS8028
14-bit

2-ch, p-diff
2 MSPS
10mw

SPI

ADS7946
14-bit

2-ch, p-diff
2 MSPS
10mwW

SPI

ADS7945
14-bit

2-ch, fully diff
2 MSPS
10mw

SP|

L Frocucion | samoing TR ||

The Low Power SAR Development Focus

Our low-power precision ADCs are designed in small form factors,
to be very easy to use, and are offered at very attractive prices.

We will continue to focus on leveraging the advances in process
technology and innovative design techniques to make available to
our customers the lowest power ADC products in the market.

Released

®O
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ADS8028 :

12-Bit | 1 MSPS | 8-chSAR w/ Internal Reference and Internal Temp Sensor

= Precision SAR ADC Performance = Excellent Linearity and AC performance for high-
= 1MSPS - 12-Bit Resolution density multi-channel applications in a small
= +1LSB MAX INL form factor
= +1LSB MAX DNL (NMC) . L
- 70dB MIN SNR @ 50kHZ Input = Reduces cost in temp measurement applications
= +1°C Accurate Temperature Sensor = Removes the need for an external reference

= Internal multiplexer with sequencer
» Internal 2.5V reference

= Wide supply range — 2.8V to 5.25V » Low power consumption suited for battery
= SPI Interface powered applications

= Specified from -40°C to 125°C . D :
= 20-Thin QFN Pin compatlb:\i:o AD7298

Applications

» Specified over full operating temperature range

= System Monitoring of Voltage & Aererence () PDZIRSTZ
Temperature

= Telecommunications Ao O

= |ndustrial Control A () scLk

* Process Control 12-bit SAR Control () pout

» PCB Hot-Spot Analysis v ADC & O) piN

AIN7 O Sequencing (D csz
()T™ BUSY

() DVDD
()GND

RGND

home previous
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ADS7945 [ ADS7946

14-Bit, 2-CH, 2 MSPS, DE/SE, Micro-power SAR

Feawres

» OQutstanding Performance
* 1.5 LSB offset and gain drift (typ)
* 82dB SNR (min)
* True 14-bit performance

Differential inputs

Dedicated Power-down Mode Enable Pin
» Auto power-down scales to 7.7 y4W/kSPS @ 3V

* Wide-supply, reference, and I/O range
« 2.8V - 5.25V supply range
» 2.5V - 5.25V reference range
* 1.8V - 5V logic family compatible

Small Robust Design
« 3mm x 3mm QFN
» -40°C - 125°C operation
* SPI Interface

Applications

* Optical networking

* Instrumentation and control systems
+ X-Y Positioning

» Portable systems

+ Battery monitoring

» High speed data acquisition

Precision offset and gain over temperature eliminates the
need for temperature calibration and reduces system cost
& complexity

Differential inputs reduce the need for common mode
signal conditioning circuitry = lower system cost

Power down mode implementation is simple

82% wider supply and reference range as compared to
3V parts; and, can interface with all common logic interface
voltages

Wide temperature range withstands harsh environments
and very small package saves PCB space and makes it
ideal for portable applications where reducing board space
is critical

AVDD REF REFGND DVDD

) )
O O

PDEN
AINOP EC
AINON cs
S
SAR
MUX ﬁ K ADC SPI SCLK

AIN1P i: SDO
AININ

CH SEL

O)
29

GND
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ADS7947 | ADS7948 | ADS7949

12/10/8-Bit, 2-CH, 2MSPS, SE, Micro-power SAR
features Benefits

3mmx3mm QFN
SPI Interface

= 7mW typ @ 3V (VDD) & 2MSPS Speed and power flexibility

= Auto power-down: 7.7uW/kSPS @ 3V (VDD) » Pin compatible family enables seamless upgrade
= 2.7 -5.25V supply and reference range and downgrade paths

= 1.8 to 5V logic family compatible = Small package size

AVDD REFP REFN DVDD

) O) ) )
h—

PWR-
CON PDEN

CHOP i:
CHON CS

SAR

Apnlications
CH1P SDO
Instrumentation and control systems CHIN EC
Portable systems CH SEL
Battery monitoring o
Remote data acquisition GND

Optical networking
High speed data acquisition
General housekeeping
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ADS7924

Industry’s First ADC with Intelligent System Power Control

features

«Intelligent System Power Management
*MCU wake up with programmable interrupts
*PWRCON Pin to power down / wake up external opamp
*Auto power down control
*Programmable sleep period

«Intelligent System Monitoring
*Auto-sequencing 4ch multiplexer
*User defined independent alarm thresholds for each channel
*Programmable Monitoring rate up to 100kHz

*Low Power 12-bit SAR core
» Analog Supply: 2.2V to 5.5V
* Digital Supply: 1.65V to 5.5V
* 4 Ch scan every 1ms - 20uW
* 4 Ch scan every 10ms - 5uW
» <1uA of Power-Down Current

ADS7924
lku: $1.25

Avnlications

*Portable / Battery Powered Systems:
*Medical, remote sensors, signal monitoring
*Energy Harvesting

Benefits

» Enables Industry’s Lowest System Power

» Enables MCU to be powered down while ADC
continues to monitor inputs

» Greater then 50% power savings vs typical low
power MCU with integrated ADC

+ Offload the need for MCU monitoring to save power
and microprocessor bandwidth.

« Compatible with single cell lithium ion battery systems
and direct interface with low voltage processors.

MUX ADC

Out i
Temp
MUX
Vibration
Pressure

3X3 QFN Package

previous
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ADS7883 / ADS7884 /| ADS7885

12/10/8-Bit SMSPS Miniature SAR ADCs in SOT-23

features

*Excellent Linearity at SMSPS
*+1.25 LSB Max INL — 12-Bit ADS7883
*++0.8 LSB Max INL - 10-Bit ADS7884
*++0.4LSB Max INL — 8-Bit ADS7885
*Excellent AC Performance @ 100kHZ
* SINAD 71db MIN — 12-Bit ADS7883
* SINAD 60db MIN — 10-Bit ADS7884
* SINAD 49db MIN — 8-Bit ADS7885
*Lowest Power and Smallest Package
* 13.5mwW @ 3MSPS with 5V VDD
* 6.45mW @ 2.5MSPS with 3V VDD
* Power-Down Current @ 1 pA
*Supply Range: 2.7V to 5.5V
*Available in SOT-23

Avplications

* Medical Instruments

« Battery Powered Systems

 Current / Voltage Sensing in Digital Drives
» Optical Sensors

Benefits

* Precision High-Speed Conversion Enables
Faster Reaction Times In Control Loops

* Increase Accuracy When Sampling Higher
Frequency Signals (>1MH2z)

*Enable wide dynamic range and performance
of the overall system with strong AC specs
*50% lower power consumption than the
competitors

» Decreased Board Space and Power
Requirements Allow For Higher Channel Counts
And Remote Data Acquisition

+2X’s the supply range of competitive parts

[ SAR i ouTPUT

s SETEE 00 .S 4 — LATCHES
‘ X —
. | TRISTATE e
W —— cDAC S DRIVERS
X A 5%

COMPARATOR

veo

CONVERSION

_ EVM ADS 7883 cggin_gL [
* High-Speed Control Loops -
- ADS7883/4/5 EVM Available
home previous .
\ “ ) Tl Information — Selective Disclosure —{E)S(TASRUMENTS




Resolution & Throughput

SAR ADC High Resolution Products

L Froducion | samping | oevelopment [} Fuwre |

ADS8329
16-bit
unipolar

1 MSPS
15.5mwW
SPI

ADS8331/2
16-bit

4/8-Ch
500kSPS

SPI

ADC1615626
16-bit

ADS8865

16-bit

1-ch SE/DE RTP: 1Q13
333 kSPS

7mw

SPI

ADS8863
16-bit
1-ch SE/DE

666 kSPS
7mw
SPI

ADS8861
16-bit

1-ch SE/DE
1 MSPS
Imw

SPI

ADS8864

16-bit

1-ch SE/DE RTP: 1Q13
333 kSPS

7mw

SPI

ADS8862
16-bit

1-ch SE/DE
666 kSPS
7mw

SPI

RTP: 1Q13

ADS8860

16-hit

1-ch SE/DE
1 MSPS
Imw

SPI

ADS8881

18-bit

1-ch Differential | MLAlti
1 MSPS

emw

SPI

ADS8883

18-bit

1-ch Differential | MLeRltik
666kSPS

5.4mwW
SPI

ADSB8885

18-bit

1-ch Differential | MLeRltik
333kSPS

4.2mwW

SPI

The High Resolution SAR Development Focus

We will continue to focus on developing flexible high-resolution, low-
power precision ADCs, which will enable our customers to easily
tradeoff power vs. cost when designing our devices into their solutions.

1-Ch

250kSPS
5.8mwW
SPI

home u info previous ,
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ADS8331 / ADS8332

16-Bit | 500KSPS | Low Power | 4/8 Channel Precision ADCs

Features Benefits

* Precision SAR ADC Performance « Precision 16-Bit performance for multi-channel
* 16-Bit NMC Over temperature applications with pin compatible flexibility between 4/8
*+1.2LSBTYPINL @2.7V channels

*++0.6 LSB TYP DNL @2.7V
* Wide Supply range: VA=2.7-5.5V, VBD=1.65-5.5V .| ow Supply operation enables over 50% power savings

* Excellent AC Performance over the competition
* 91.5db SNR
« 101db SFDR * Allows for systems with an improved dynamic range
+-100db THD

* Simple To Use Interface * Global synchronization of ADCs allows for coherent
* Global CONVST Independent of CS signal acquisition.
* Programmable Status EOC/INT )
«MUX breakout *MUX breakout enable 50% space and power savings

-Deep Power Savings Modes versus a discrete solution

Anplications

* Portable Data Logging —c 55 |
- Battery Powered Equipment o | =
* Isolated Data Acquisition cteo i L
 Transducer Interface :

- Data Acquisition Systems *ECRAE
* Medical Instrumentation 4x4mm QFN Package. TSSOP 24LD

home previous
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ADS8329/ADS8330

16-Bit | IMSPS | 15.5mW 1-ch/2-ch Precision ADCs

Benelits

features

* Precision SAR ADC Performance
* 1 MSPS - 16-Bit Resolution
e +/-1.75 LSB MAX INL

*+/- 1 LSB MAX DNL

* Excellent AC Performance at 100kHz

* 92dB SNR
+102dB SFDR
+-102dB THD

» Simple To Use Interface
* Global CONVST Independent of CS
* Programmable Status EOC/INT
* 4x4mm QFN-16 & TSSOP-16 Packages

Auplications

* Portable Medical Instruments
* Multi-Channel Data Acquisition Systems
» Automated Test Equipment

ADS8329/ADS8330 EVM

Available

» Reduce system power consumption without

sacrificing performance
*Only 15.5mw @ 1MSPS with 3V supply

* Allows for systems with an improved dynamic
range

 Global synchronization of ADCs allows for
coherent signal acquisition.

* Increases channel densities and reduces
system footprint

ADS8330

ADS8329

+IN1

NC io—

+INO

+IN  IO—

COM

-IN

REF+

1}

CDAC

REF-O

COMPARATOR

OSC

OUTPUT
LATCH
&
TRI-STATE
DRIVER

T—O SDO

CONVERSION;
&
CONTROL
LOGIC

T—O Fs/Cs-

—O SCLK

T—O sDI
1T—O CONVST-

1—O EOC/INT-/CDI
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ADC1615626

16-Bit | 50 to 250 kSPS | Differential Input pPower ADC

= 16-bit resolution with no missing codes » Performance guaranteed at the application
» Guaranteed performance from 50 to 250 sample rate
kSPS = True Differential Inputs
= +0.003% of span signal accuracy » 16 bit resolution with no missing codes
= True differential input » Wide input common-mode input range
= Zero-Power Track Mode with O pysec = Very low power

wake-up delay
= SPI™ compatible Serial Interface
= Small MSOP-10 package

Applications ;

BRIDGE

= Sensor Interface

= |/O Modules, Data Acquisition
= Portable Systems

= Motor Control

= |nstrumentation and Control Systems 1 8 {E
= Medical Systems ADC161S626 ”“F'TMFT T
1ku: $3.50 = :

SCLK

DouUT

cso Micro-

- VRer

Typical Application Circuit
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ADS8881.:

18-bit | 1IMSPS | True Differential |Serial | yPower ADC

Features

Excellent Performance
= 3 LSB INL (max), +2/-1 LSB MAX DNL

= 99dB SNR (typ) at 1 kHz

» Wide Input, Signal, & Reference Ranges
= 0V to Vref Common Mode Input

= -0.1Vto 5.1V Signal

= 2.5V to 5V Reference

= MSOP-10, 3X3 SON-10 Package
Applications

Low Power

* 6mW/1MSPS, 0.6mW/100KSPS

= 2.7 - 3.6V Analog supply

= 2.7-3.6V /O supply
SPI Serial Interface w/Daisy Chain

ATE

Data Acquisition Systems

Spectroscopy

Electronic Whiteboards
Optical Communication

CT Scanners

Samples available

Preview

Wide dynamic range

Reduces complexity of input signal circuitry with
2x wider common mode input range than
competition

Ideal for battery powered as well as high channel
count applications where low power is critical

Enables coherent sampling configurations and
reduces the # of interface signals required by at
least 25% per additional ADC channel

Small packaging is ideal for portable applications

Output
latches &
TRI-state

drivers

Conversion
& Control

Logic

home
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ADS8883 :

Preview

18-bit | 666kSPS | True Differential |Serial | yuPower ADC

Features

= Excellent Performance
= 3 LSB INL (max), +2/-1 LSB MAX DNL
= 99dB SNR (typ) at 1 kHz

» Wide Input, Signal, & Reference Ranges
= 0V to Vref Common Mode Input
= -0.1Vto 5.1V Signal
= 2.5V to 5V Reference

= Low Power
» 5.4mW/666KSPS, 0.8mW/100KSPS
= 2.7 - 3.6V Analog supply
= 2.7-3.6VI/O supply

» SPI Serial Interface w/Daisy Chain

= MSOP-10, 3X3 SON-10 Package
Applications

= ATE

Data Acquisition Systems
Spectroscopy

Electronic Whiteboards
Optical Communication
CT Scanners

Samples available

Wide dynamic range

Reduces complexity of input signal circuitry with
2x wider common mode input range than
competition

Ideal for battery powered as well as high channel
count applications where low power is critical

Enables coherent sampling configurations and
reduces the # of interface signals required by at
least 25% per additional ADC channel

Small packaging is ideal for portable applications

Output
latches &
TRI-state

drivers

Conversion
& Control

Logic
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ADS8885:

Preview

18-bit | 333kSPS | True Differential |Serial | yPower ADC

Features

= Excellent Performance
= 3 LSB INL (max), +2/-1 LSB MAX DNL
= 99dB SNR (typ) at 1 kHz

» Wide Input, Signal, & Reference Ranges
= 0V to Vref Common Mode Input
= -0.1Vto 5.1V Signal
= 2.5V to 5V Reference

= Low Power
= 4.2mW/333KSPS, 1.25mW/100KSPS
= 2.7 - 3.6V Analog supply
= 2.7-3.6V /O supply

» SPI Serial Interface w/Daisy Chain

= MSOP-10, 3X3 SON-10 Package
Applications

= ATE

Data Acquisition Systems
Spectroscopy

Electronic Whiteboards
Optical Communication
CT Scanners

Samples available

Wide dynamic range

Reduces complexity of input signal circuitry with
2x wider common mode input range than
competition

Ideal for battery powered as well as high channel
count applications where low power is critical

Enables coherent sampling configurations and
reduces the # of interface signals required by at
least 25% per additional ADC channel

Small packaging is ideal for portable applications

Output
latches &
TRI-state

drivers

Conversion
& Control

Logic
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ADS8861 / ADS8863 / ADS8865 Preview |

16-bit | Fully-Diff | low power | IMSPS SAR ADC

Very Low Power/Standard Package =\Very Low Power for applications that require

-ADS8861 = 1Msps, ADS8863 = 666ksps, power scaling | |
ADS8865 = 333kHz »*Wide Supply / Ref range for ease of integration

_ =16 bits of Resolution for high precision
«700uW @ 100ksps @ V 4= 3V ) :
-MSOP-10, 3x3 SON dd =High Throughput Rate (1Msps) for fast moving

Flexible Throughput vs. Supply/Ref range transients and low latency acquisition

27V-36VAVddand 1.65V - 3.6V Dvdd . oo Difterential inputs Relaxes Level
shifting Requirements, simplifies design

*V,, specified for -.1V to 5.1V

V¢ Specified for 2.5V to 5.1V Applications

*V, includes 0 to V, : : _

Performance guaranteed for entire supply *Industrial Automation *Energy Metering

and Vref range *Sensors and Control -Met_rology _
Excellent Performance +Test and Measurement  «Optical Networking

«+1 LSB INL (max), £1 LSB DNL (max)

*06dB SNR @ 1kHz
*THD = -115dB

VoA

R316

PA320

Samples available

R8 16

VF4
(

U3 OPA320
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Simultaneous Sampling SAR

Simultaneous Sampling Converter Roadmap

W Poicion | samping Development | Fuwe |

Best in class
performance

ADS8556/7/8
16/14/12-bit,6-ch
630/670/730 kSPS

Parallel & Serial I/F

ADS8568/48/28

16/14/12-bit,8-ch

510/600/650 kSPS
Internal Reference
Parallel & Serial I/F

ADS8363/7263/7223
16/14/12-bit,4x2/2x2-ch
1MSPS

Dual Internal References
Serial I/F w/FIFO

ADS13xEOx
16/24-bit
4/6/8-channel

Internal Reference
Parallel & Serial I/F

ADS8353-54

16/14/12-bit,2-ch

RTP: NOV 2012
1MSPS  /

2-Internal Reference
Serial I/F
Smallest 16-bit

Simultaneous Sampling ADC Development Focus

We will continue to leverage advances in our high-voltage silicon
process technologies and innovative design to offer our customers
best in class simultaneously sampling SAR A/Ds for motor control
and energy solutions

]
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ADS131E08/06/04 | ADS130EO0S :

Multi-Channel multi-bit Analog Front End for Energy Applications

» Pin Compatible 16/24-bit, 8/6/4-channel Versions * Industry’s widest upgrade/downgrade path allows
— 90dB SNR, 8kSPS (16-hit) customers to easily build their metrology around the
= 103dB, 8/16/32/64kSPS (24-b|t) ADS13xEOx products

= Fully-Integrated device: * Fully-Integrated analog front end features allow

— PGA w/ multiple gain options (1,2,4,8 & 12)
— Builtin Op-Amp

— Internal reference

— Fault detect / Alarm Comparators

customers to save on board space, overall design effort,
time in device procurement, and significantly alleviates
overall complexity of the analog signal chain

_ Builtin test signals * Widest anqlog input range by 10% o _
= Analog input range of +2.4V * Allows designers to achieve power-sipping solutions
» Power: 2mW/Channel for their energy applications
= Operating Temp: —40°C to +105°C * Wide temperature range allows the device to be used in a
range of harsh environmental conditions

Applications

* Industrial Power Applications

* Energy Metering

* Power Monitoring, Control, and
Protection

* Smart Grid Solutions

Control

Intecfoce
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ADS8568 | ADS8548 | ADS8528

Multi-Bit 8-ch Simultaneous Sampling SAR with Bipolar Inputs

Features

* Pin Compatible 16-/14-/12-Bit Versions
* 510/400kSPS @ 16-bits
* 600/450kSPS @ 14-bits
* 650/480kSPS @ 12-bits

* 8 True bipolar inputs support up to £12V

* Small, Integrated Industrial Solution
® 2.5V programmable reference
* Fully specified from -40 to 125°C
* QFN-64 & TQFP-64 Packages
® Supports internal and external conversion clock
® Supports parallel and serial data interface

Auplications

e Power Automation:
> Protection Relays
>Power performance measuring and
monitoring devices (PMD)

e Multiphase Motor Control

e Multi-axis positioning systems

e Industrial automation and Data Acquisition

Benefits

® Easy upgrade / downgrade path for all designs

® Enables 20% wider voltage input range than competing
devices resulting in easy connectivity to a wide range of
inputs and sensors

® External conversion clock for synchronization of multiple
devices enables flexible and expandable systems at up
to 500kSPS for parallel and 400kSPS serial interfaces

HVDD HVSS AVDD DVDD

129
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ADS8363

16-bit IMSPS 4x2/2x2 Simultaneous Sampling SAR ADC

Features Benefits

» Dual,4-Ch pseudo-differential or 2-Ch
differential configurable inputs coupled with a
dual 2.5V programmable reference

= Dual ADCs with true 16-bit Performance = Improved application accuracy

= NMC @ 93dB SNR (typ)

Input muxes and dual programmable internal
reference enable input range scaling and
monitoring up to 8 different signals

= [ntegrated Industrial Solution » Integrated FIFO enables a 75% reduction in the

4 deep per-channel FIFO
Auto-scan Mode

Extended temp range: -40 to 125°C
Compact packaging: QFN-32

Applications

= Motor control
= Power quality measurement
= Protection relays

= Industrial automation Additional Device Options:

ADS7263: 14-Bit
ADS7223: 12-Bit

ADS8363 EVM Available

AVDD

number of host accesses
DVDD

CHA1P/CHA3
CHATN/CHA2
CHAOP/CHA1

CHAON/CHAO

Input

CMA f[—

CHB1P/CHB3 (—
CHB1N/CHB2 ((—

CHBOP/CHB1 &

CHBON/CHBO i:
CMB ¢

REFIO1

REFIO2 ¢

Mux SARADC
Serial
REF1 —9 Interface| [
REF2 and
FIFO
cho ol gSARADC N [ L
Mux
REF1
—C)
String _| 25V |, Control
DAC ¥ REF Logic |
REF2 —<
String
pac  [*

RGND

AGND

CONVST

DGND
home previous .
< Tl Information — Selective Disclosure TEXAS
INSTRUMENTS




ADS8556 | ADS8557 | ADS8558

Multi-Bit | 6ch Simultaneous Sampling SAR w/ Bipolar Inputs

Features Benefits

 Best In Class AC/DC Performance  Excellent performance and external conversion clock for
12-Bit, 0.75 LSB INL (Max), 73.9db SNR (typ) synchronization of multiple devices enables flexible and
+14-Bit, 1 LSB INL (Max), 85db SNR (typ) expandable systems

+16-Bit, 3 LSB INL (Max), 91.5db SNR (typ)
* Allows easy connectivity to a wide range of inputs ,
* True bipolar inputs with software selectable input ranges sensors, and host processors
up to £12V and Selectable parallel or serial interface
* Allows for an easy upgrade / downgrade path for future
*Pin-Compatible 16-/14-/12-Bit VVersions designs

*630/450kSPS @ 16-bits
*670/470kSPS @ 14-bits » Improved second source to ADI device with ~3x faster

*730/500kSPS @ 12-bits sampling rate and 0.5dB better SNR

ADEAS5E
“LQFP-64 Package pin compatible with AD7657/7/8 .| ADSEBSE
+ Only 122mW @ 250kSPS I} S

3

sees

Avnlications

» Power quality and automation
» Protection relays

» Closed loop servo control

* Robotics

z

&
i

18

b b e
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DAC Roadmaps e

Analog Monitoring & Control

Industrial General Purpose

home u info  previous 4
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Integrated ADCs and DACs

Multi-Channel 12C

Precision DACs — Analog Monitoring and Control

W Fodicion | samping | pevelopment [If Fuwe |

AMC7891/LMP92018
Four 10-bit DACs
AMC7812 Eight channel Muxed 10-bit ADC
Twelve 12-bit DACs Local Temp. sensor
One 12-bit ADC with 16 12 GPIOs
LMP92001 analog inputs Reference
Twelve 12-bit DACs
One 12-bit ADC with 16

analog inputs

Local & Remote temp. sensors SPI Interface

8 GPIOs and Alarms
SPlor 12 QFN 36 (6 mm x 6 mm)

QFN64

Local temp. sensor
8 GPIOs and Alarms
12C

Precision DAC Roadmap - Analog Monitoring and Control

DAC7678 _ Strategic focus on PA control and optical component control
Octal 8/10/12 bit while also serving the general purpose market with highly
DAC 12C Interface integrated solutions in the pipeline to meet the growing needs
Internal reference of customers.

Ultra low glitch « AMC products with integrated EEPROM

TSSOP16,QFN24 « AMC products with integrated Microcontroller

Released
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DAC5578/DAC6578/DAC7678

8/10/12 bit 8 channel DAC, Voltage Output, Internal Reference, 12C
features Benefits

* Designed for high density applications « Simplifies layout and minimizes design time for
* 8 channel in QFN-24 (4 x4 mm), TSSOP16  high channel count applications

e |12C Interface
e 2.5V precision reference (5 ppm/C typ.)

* Excellent low power performance(0.28 mW /ch) < Allows designers to achieve 1.5 LSB higher
e+ 1 LSB Max INL accuracy and faster loop settling with minimal

eUltra Low Glitch 0.15 nV-sec power consumption over the nearest competition
e 7 us settling time

® Reset to Zero Scale or Mid Scale
e Temp Range: - 40°C to +125°C » Suitable for industrial applications

Apnlications

|

tmcadi e !
* PA Control — Bias Control Datasheet | Bits | Int.Ref. [ mand g viand e forermas
hd Opt|Ca| Control DAC7678 12 Yes | '—{:"M'!%’ """'_'"'\ s
e Digital gain & offset control DAGTSTE 2 | no Lt e g
e Average power control (APC) o= 1 10 ne L1 e e L. =
* Peak power control (PPC) DAC5578 | 8 | No | 1, : '
® Transmit gain control (TGC) R 1% 53
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LMP92001

Analog System Monitor and Controller

fﬂﬂllll’ﬁs

Fully integrated System monitor and
controller

= DAC output switches with Asynchronous
control

= Programmable window comparator
function

= Two independent voltage reference
options

= Mirrored pinout and Small LLP54
package

Anplications

= RF PA monitoring and control

= Power Supply system monitoring and
control

= |ndustrial monitoring and control

EVM LMP92001EVM

IEW I

ﬂEIIEIIIS

Monitors 16 voltages, 1 internal temperature and
controls 12 output voltage levels

= DAC output switches allow fast update of output to

rail value

= Easy dual channel PCB layout
= Smallest solution size and lower cost

uuuuuu

Register

o
Asynchronous Output Control

E (<]
>
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AMC7812: 12-bit Analog Monitor and Control Solution
features Benefits

» Twelve 12 bit DACs with programmable outputs » Highly Integrated device for board savings, reduced cost
- Oto5V or0to12V; 10mA
- Clear to Predefined Value » Flexible Serial Interface for ease of use
* ADC: * GPIO’s offer flexible usage for wide range of features
- 12-Bit, 500ksps
-16 SE or 12 SE & 2 DE inputs » Widest operating temperature for harsh environments ranging
- External Trigger from - 40°C t0105°C

- Out-Of-Range Alarm

ADC REF_nNiCwr O
« Two Remote Temp Sensors: - 40°C to +150°C, +2°C accuracy g on g AMC7812
- Internal Temp Sensor: - 40°C to +125°C, + 2.5°C accuracy = o O - i
- Thermal Alarm o & N
W \ ,:‘.: : PR | | A :’ > REF_DAC
* Internal Reference: 2.5V, 25ppm/°C R
* Programmable Interface - g™ n
- SPI (Up to 50MHz)or 12C Compatible (up to 3.4MHz) v Q.m
- 8 GPIO pi =S
pins : E 'm SSMEOR :, g
* 64-pin QFN (9mm*9mm G T P03 Qe e Lo o
P Q ( ) o L s Qe -
Aunlications ] ,
e i)
FESET o) _
« RF PA Control | iy iy
. Test an_d Measurement I 1|
« Industrial Control S K 4 Aoe e
« Optical Control s § 8 3 B3 8 F 8 TETERe98
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AMC7891/LMP92018

10-bit Analog Monitoring & Control Solution w/ Multichannel ADC, DACs & Temp. Sensor

features Benefits

* Integration * Highly Integrated device helps customer integrate up to 4
» 8 channell0 bit ADC discrete parts in 1 chip thus saving board space, cost and
* 4 channel 10 bit DAC design time
* 12 GPIOs

* Local Temp Sensor: - 40°C to +125°C, + 2.5°C accuracy

*Flexible reference on ADC and DAC: * Allows flexible system design and tradeoffs between system
 External / Internal Reference: 2.5V, 25ppm/°C performance and cost
* Independent GPIO and SPI supply * Provides ability to interface to low voltage/low power

microcontrollers

* Small Package: 36-pin QFN (6mm*6mm) 6 mm * 40% smaller package footprint (vs.discrete solution) helps
save board space
0.8 £8 583
LLP3 mm o000
6 mm

Avolications = [ awcrmr g

« RF PA Control in base stations

« LNA Bias and Control in base stations

« Industrial monitoring and control

« Power Supply system monitoring and control
« General purpose monitoring and control

> DACAOUT
} DACI OUT
) DAC? OuT

< DACY OuUT

Al | MP92019SQEVAL
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0 mA

Integrated DACs and 4 to 2

Bipolar, High Voltage DACs

Precision DACs = Industrial Portfolio

DAC161P997
16-Bit

2-wire sensors
Single wire I/F 4-
20mA loop drive

I Fodicion | samping | pevelopment [f Fuwe |

W Samples: NOW

12/16-Bit Programmable RIP: Dec'12 N/
Current Output DAC

0-20mA, 4-20mA, 0-24mA s S

Fault Detection W

Sl e 12/16-Bit Programmable Samples: NOW

QFN40, TSSOP24 CurrentNoItage OUtpUt DAC RTP: Dec’12
0-20mA, 4-20mA, 0-24mA

0-5V, 0-10V, +/-5V, +/-10V

Fault Detection, SPI Interface
QFN40, TSSOP24

DAC8734 Precision DAC Roadmap - Industrial 4-20mA DACs

Quad 16 /14/12bit , , , o ,

High Accuracy Keeping a core focus on industrial markets with investments in:

+/-15V output * T&M: 18-20 bit fast settling DACs (< 1us)

TQFP48, VQFN40
DAC8718/28 , *PLC/Automation/Sensor Control: Programmable
Octal 16/14/12 bit voltage/current output DAC
SPI/Parallel
+16.5V O/p *General
48VQFN,64TQFP - EEPROM integration for custom power-on settings

- High output drive (50-300mA)
s
Released 202012 302012 402012
home u info previous .
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DAC161P997

16bit DAC with Single Wire Interface and “4-20mA” current loop drive

Benefits

fﬁt‘llllfﬂs

16 bit DAC
= Low Power
= Single Wire Interface (SWI), with handshake
= Programmable start up condition
= Self adjusts over wide baud rate range
= Error detection and reporting
* Programmable output Error Level
= Auxiliary HART input
= Internal Reference

Fully Integrated Solution with well defined
specification

= Easy reuse of design & reduces logistics cost

= No additional high accuracy components needed
Satisfies system needs of total power consumption <
30mW
SWIF interface — saves up to 3 digital isolators
SWIF interface — low noise
Defined Start-Up Condition 3.375mA or 21.75mA & pin
programmable
Flexible update-rate/power-consumption trade-off
Automatic detection of error conditions

ﬂ I- l- [/ Industral 4-20mA Transmitter ]
pwlications -
= 4t020mA loop transmitter platforms — ot e :
» 2-wire sensor systems -} l } 1?‘> ’i'" ' i be] l Il H U‘ .
= Process Control \ ) i, T . ’ [l » : :
* Factory automation ‘;1 T | s Gl :
* Building automation < Bk § % '
T
DAC161P997EVAL sl i
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DAC7750 & DAC8750

Preview

12-/16- bit DAC with 4 to 20 mA current output

features

e Integrated DAC and 4 to 20 mA current source
* Selectable Range : 0-20mA; 4-20mA; 0-24mA;
* Internal Reference (10ppm/°C)
* Fault Detection: Open-Circuit of I-Out

* TUE: 0.1% FSE

e Enhanced Reliability Features:
e HART interface, Parity Error Check, Watchdog timer

* Pin compatible to competitive solutions
e 40-QFN (6x6 mm) / 24-QSSOP

Ney Differentiators

e Integrates 3 different components on board to help
save board space, cost and reduce design time

e 3x higher accuracy than competition

® Only part in market with enhanced features that
improve system reliability

e Allows easy upgrade from existing solutions

e Reliable operation under extended industrial temp
range

. Voo OVmows  REF.OUT REF-IN  HART_IN AV AVoo
* Wide Temp Range: -40°C to +125°C > o 4& o . o o
I
|
Features highlighted in Red differentiate Tl from competition S PRGN ]
-] ienterance | OBOOST
Aonlfeati o] |-[= | |
”” ’ seLkl O— :.‘ & o] Shatwn \ O o
Jeations _ . -
e PLC SDo| Oe— & '
e Industrial Automation | _ . _ o= ll | I o
. . " o . — v g A (AT ||
* Power Automation.”  Samples: . el 3 i — o
¢ |/O modules N e
/ ~ NOW . / CLRSEY O— § .
Nl . -
: Wekiing DAC7750 / DAC8750
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DAC7760 & DAC8760 Preview
12-/16- bit DAC with 4 to 20 mA current, Voltage output

Fealires Key Differentiators

e Integrated DAC and 4 - 20 mA current, voltage source e Integrates 3 different components on board to help

save board space, cost and reduce design time

* Selectable Range : 0-20mA; 4-20mA; 0-24mA

* Selectable Range : 0 to 10V; +/-5V; +/-10V

* Internal Reference (10ppm/°C)

* Fault Detection: Open-Circuit of I-Out, Short-Circuit
of V-out

e 3x higher accuracy than competition

® Only part in market with enhanced features that
improve system reliability

° . 0,
TUE: 0.1% FSE e Allows easy upgrade from existing solutions

e Enhanced Reliability Features:

: ) , e Reliable operation under extended industrial temp
e HART interface, Parity Error Check, Watchdog timer

range

DV 8 [/ Op—

* Pin compatible to competitive solutions —o
¢ 40-QFN (6x6 mm) / 24-QSSOP

REF-OUT

OBOOST

sanids Mipm%}igaquif@r%ﬂalez@%@m competition cs| o—={ 5 &
- - ~yd O f 2 O o
“on| O—{ § 3
Applfcations o 1
o PLC — i
e Industrial Automation _  _ . _ . B ot
- ~ GR O—»f
* Power Automation.”  Samples: '~ W”P 2 :
e 1/0 modules ‘ )
/ N NOW / l Bt
‘ -_— o -— , = -IC) ‘
home previous DAC7760 / DACB760 B Bt
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DAC8734 /8234 / 7716

16 /14 /12 Bit | Quad Channel
High Accuracy | Bipolar DAC

features

*Widest Voltage Range
* Programmable Output: 2 X Vgee / 4 X Vigee:
*+5V to £16V /0 to +20V
» Requires only a single reference voltage

*Flexibility
» Widest Temperature Range: -40 C to +105 C.
» Small Package: 6x6 40-QFN / 7x7 48-TQFP
* 50MHz SPI interface with 1.8V/3V/5 compatible logic

*Speed and Accuracy
* 6us Settling Time
» High Accuracy: INL £1 LSB max
* Low Initial Zero / Gain Error: £ 0.006%FS max
» User Calibration minimizes

Gain Error to 0.0015% FS, Zero Error to 0.0002%FS.

Benefits

*Widest voltage Range to minimize the external gain.
* Reduce # of external components, programmable output
gain , single voltage reference

*Widest operating temperature for harsh environments

* Highest initial accuracy reduces calibration time verses
competition. User calibration balances out error of the
entire system. Lowest Drift.

IOVop DGND  DVop AGND  AVpp AVss

* Lowest Dirift : H o
*Gain Error +/- 0.5 ppm /°C £ ; —
. = Registers Reeo FED"
«Zero Error +/- 0.2 ppm /©C (Unipolar) 2 ' -
- w =
Anplications R TE %
==P| Zero Register -0 |
. . Gain -Register -0 ° D)
« Automatic Test Equipment . .
« Instrumentation g —_ EEe * et
« Industry Control (PLC, DCS, etc.) é same Functon slocks 1 e
« Applications for All Channels )~ LBulfer8 HE o
REF. B REFGND-B
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DAC87x8/82x8/ 77x8

16 / 14 / 12-bit, 8-Channel, ¥16.5V output, Parallel or SPI Interface

features

Widest Voltage Range

*Bipolar £16.5V or Unipolar 0-33V output w/ 4x or 6x Gain

Speed and Accuracy

*10us Settling Time to 0.03% Accuracy

*INL: £4 LSB (max)
» User Calibration Register

* Low Glitch Energy of 4 nV-s typical

Flexibility

* Analog Mux for monitoring output

* Dual Offset DACs
*Temp Range -40°C to +105°C

- QFN-48 (7x7), QFN-56(8x8mm) & TQFP-64 (10x10mm)

Benefits

» Eliminates need for external voltage gain circuitry

» 3x Faster settling time than competition without sacrificing
accuracy

» Optimized performance based on previously stored system
gain/offset errors.

» 20% lower glitch than competition

» Facilitates output monitoring and control
» Symmetrical or Asymmetrical offset of DAC output range

DAC8728 Arstiog Manter

Vaurd

OFFSETA

Vo

ACND-A

OFFSET-H

AOND @

Datasheet Bits Interface ,L | -—: ::i‘ﬁj: gty v
lﬂﬂliﬂﬂ”ﬂlls DAC8728 16 | Parallel -8 g | OFreETA
m 2
i DAC8228 14 Parallel po ool 3
* Test Equipment/ATE HHI : .
. DAC7728 12 | Parallel g el | B S o
* Instrumentation | ~ acamer [ 72
« Industrial Process Control DAC8718 | 16 | SPI = S Qe S P ¥
- - W | a :‘ Sy ‘s X - —
* Machine and Motion control | pacs218 14 | spI e ] OAC5 DAC& DAC
SABTC - =
sosv '-—|8
EVM DACT718 | 12 | SPI oo 1=+ | e Al e e Oowt
=,
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SPI Interface

I12C Interface

Precision DACs — General Purpose

W Fodicion | samping | pevelopment [If Fuwe |

DAC8562
DAC7311 DAC8568/ Dual 12/14/16 bit DAC
8/10/12/14/16-Bit Octal 16-Bit 3 wire SPI

SPI Interface SPI Interface /DSP/Microwire

Ultra-Low Glitch Internal Reference T S e
Ultra low power Ultra-Low Glitch Ultra low glitch
SC-70 USRS MSOP 10, QFN10

DAC161S055
16-Bit

SPI Interface
Ultra-Low Glitch
LLP16

Precision DAC Roadmap - General Purpose

Committed to supporting needs for the general purpose market

* Looking for field/customer inputs

* Leverage existing IP to accomplish quick spins

« Some additional options available on existing products with minor
changes at final test

* Integrating higher resolution(12-16 bit), higher channel count
(dual, quad, octal) DACs in small packages

DAC7678

Octal 8/10/12 bit
DAC 12C Interface
Internal reference
Ultra low glitch
TSSOP16,QFN24

Released

home u info  previous ,
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DAC1615055

Precision 16-Bit, Buffered Voltage-Output DAC

I"EHIIIIES

16-bit DAC with a two-buffer SPI interface
= Asynchronous load DAC and reset pins
= Compatibility with 1.8V controllers
= Buffered voltage output with rail-to-rail capability
= Wide voltage reference range of +2.5V to VA
» Wide temperature range of —-40°C to +105°C
= Packaged in a 16-pin LLP

Resolution Settling Time Device Id

16 Bit 5us DAC161S055

Anplications

= Process control

= Automatic test equipment

= Programmable voltage sources

= Communication systems

= Data acquisition

= Industrial PLCs

= Portable battery powered instruments

EVM PART # DAC161S055EB/NOPB

MIMIIIS

The on-chip output buffer provides rail-to-rail output swing
External voltage reference can be set between 2.5V and
the analog supply voltage, providing the widest dynamic
output range possible.

The part is capable of Daisy Chain and Data Read Back.

A power-on reset circuit ensures that the output powers up
to a known state

A power-down option reduces power consumption when
the part is not in use.

v

WRAL
WRU=
] COMNVANDS

veoog mze O va VREF
e .. eescajadeganels

'

' CiR

.| comuano ‘
| : 3 R )
& ann ' - ¢
g .&r.va—" CAR FRE CLR PRE
2 . FAFOY B woap| 8 LOAD vouT
& soI 2 = ~
g 00— -;P;N_ P IL: DAC R-pAC
§ sk p—] TERFACE e REG 4
3 Bypass
Q Csa
a P
[}
> '

)

:
Lowcs p———————

S5W8
I [T :

Typical Application Circuit
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DAC8568 Family

12, 14, and 16-bit, Octal Channel, V-Out DAC with 2ppm/°C Temp Drift Internal Ref

Features

e Integrated Precision 2.5V Reference
® Temp Drift 2 ppm/°C (typ); 5 ppm/°C (max)
e |nitial accuracy of 0.004% (typ) 0.02% (max)
e DNL: 0.5 LSB (typ); INL: £4 LSB (typ)

e Low Glitch: 0.15nV-Sec

e Temp Range -40°C to +105°C
e Low Power: 238uA/channel @ 2.7V

Avnlications

* Portable Instrumentation

e Industrial Process Control

e Machine and Motion control
e Waveform Generation

EVM

R=3 DACS568EVM

Benefits

e Lowers Component Count and mproved System Accuracy with

Reduced Calibration Requirements

More Efficient Closed-Loop Control

DAC588

—irnll B b H PSS SESIsTER M ’—
?T——w'_-L r‘ L
Do
[om Bt
ZI-'J.» L
‘

Dolo Dfer A

- 1 3

1ot - 240 BiEr AraITER i

e

Pebrmim

1581t Oﬂ>——

1

Reduction of Undesired Transients and Noise leads to Lower
THD when Generating Waveforms

Performs in Extreme Environment

Minimal impact to overall system power budget

Al

home previous

@
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DAC7562/DAC8162/DAC8562:

Dual 12/14/16 bit, Low Power, Low Voltage DAC with precision internal REF and SPI interface

Features

¢ Excellent low power performance
¢ INL: 0.3 LSB @ 12 bit
e Ultra Low glitch energy: 0.1 nV-sec
e Power: 0.2 mA @3.6V
e Integrated precision internal reference
¢ 2.5V reference, 5 ppm/°C max. drift
e 1 mV initial accuracy
¢ 20 mA sink/source capability
e Ultra Small Package
¢10-pin MSOP(3x5mm) & 10-pin QFN(3x3mm)
¢ Wide Temp Range -40°C to +125°C

Benefits

® 90% lower glitch than competition helps reduce THD
and fasten loop settling time

® Reduces system cost and board space by eliminating
external reference and buffer

® Ultra small package results in space savings

® Characterized under extended industrial temp.

Anulications Y—

¢ Portable Instrumentation

e Consumer products DAC8162 | 14

e Digital gain & offset adjustment | pacsis? 14

¢ Industrial Process Control
¢ Machine and Motion control

EVM

VourB

VourA

home - previous

conditions
Datasheet | Bits Reset state GND Ay 0AC OR VaeenVagroun
Zero v
Dy Buffer Control Register Control P P[;)g:ver:-
DAC8563 16 Miid-Scale SCLK Ll | Reference| | Contrl
SYNC Control Logic Logic
Zero * * * *
Data Buffer B ——{ DAC Register B |— DAC\ -
Miid-Scale DACT56x (12-Bit ‘ [ ' \
DAC816x (14-Bit) DataBufferA |—| DACRegisterA |—| DAC —
DAC7562 12 Zero DAC856x (16.5i)
DAC7563 12 Miid-Scale
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DACx311 Family

8 to 16-Bit, SC-70 package, Ultra-low glitch, low power DAC
features Benefits

Tiny SC-70 package : .
Wide supply range: 1.8V — 5.5V » Small size and low power operation ideal for

Ultra Low Power: 80pA battery-operated portable applications

» Low cost application can now have high

* 0.15nV-sec output glitch energy accuracy and best in class glitch performance

« Settling Time: 6 ps (typ)

. + '
1 LSB INL (max) @ 12bits » Guaranteed performance over extended

Industrial Temp Range

Temp Range -40°C to +125°C

Aunlications —

Resat

AML, GHD

REF{+)

* Portable Instrumentation St DAC }oTwum

« Consumer products l T 1{
* Industrial Process Control Input Control Power-Down

Logic Control Logic Resistor
o9 %9 Matwark

%——%h A | T
EVM L. T -

EYNG SCLK Dy,

- DACx311EVM SC70 package, 2.2 x 2 mm
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DAC5578/DAC6578/DAC7578/DAC7678

8/10/12 bit 8 channel DAC | Voltage Output | Internal Reference | I2C

features

e Designed for high density applications
e 8 channel in QFN-24 (4 x 4 mm), TSSOP16

¢ |2C Interface

e 2.5V precision reference (5 ppm/C typ.)

e Excellent low power performance(0.28 mW /ch)

e+ 1 LSB Max INL

eUltra Low Glitch 0.15 nV-sec

e 7 us settling time

® Reset to Zero Scale or Mid Scale
e Temp Range: - 40°C to +125°C

Apnlications

¢ PA Control — Bias Control

¢ Optical Control

e Digital gain & offset control
e Average power control (APC)
e Peak power control (PPC)

® Transmit gain control (TGC)

EVM

Benefits

* Simplifies layout and minimizes design time for
high channel count applications

* Allows designers to achieve 1.5 LSB higher
accuracy and faster loop settling with minimal
power consumption over the nearest competition

* Lower inventory costs
* Suitable for industrial applications

Datasheet Bits | Int.Ref.
DAC7678 12 Yes
DAC7578 12 No
DAC6578 10 No
DAC5578 8 No
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Thank you!
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