PGA309 — Programmable Sensor Signal Conditioner

“Bringing Linearity to a Non-Linear Pressure Sensor World”
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Typical “Wheatstone Bridge” Pressure Sensor

Bridge Resistance is Symmetrical
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Pressure Sensor Terminology

>
e Span

(Scale factor for V,p-V,\n @ Full-Scale Pressure relative to Vgyc)

— FSO (Full Scale Output)

— FSS (Full Scale Sensitivity)

— “Galin”

— Sensitivity

di.e. 2mVIV
(implies Vp-Vi\y = 10mV @ FS Pressure with Vg, .=+5V)

» Offset
(Vine-Vinn @ Zero Pressure )

— Zero
Di.e. 10mV
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Real World Sensors

e
e Span
— Variations @ 25°C
— Linear changes with Temperature
— NonLinear changes with Temperature

o Offset
— Variations @ 25°C
— Linear changes with Temperature
— NonLinear changes with Temperature

e Bandwidth
— <4kHz for most pressure sensor applications
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& Typical Pressure Sensor NonLinearities

* Initial Offset: -2%< Offset <+2% (of Vgyc)

o OffsetTCL1: -0.1%< OffsetTC1 <+0.3% (of Span/°C)
— (Linear Offset Temperature Coefficient)

o OffsetTC2: -0.5%< OffsetTC2 <+0.5% (of Span)
— (NonLinear, Second-Order, Offset Temperature Coefficient)

 Initial Span: -0.4%< Span <+16% (of Vgyc)
« SpanTCl: -0.3%< SpanTC1 <+0.3% (of Span/°C)
— (Linear Span Temperature Coefficient)
o« SpanTC2: -2%< SpanTC2 <+3% (of Span)
— (NonLinear, Second-Order, Span Temperature Coefficient)

« Many Sensors also have higher order NonLinearities
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o Typical OffsetTC1

Offset TC Vs. Tenperature
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Typical OffsetTC2

Offset NonLinearity Vs. T emperature

4408 5
4.75

4.5
4.25

4

3.75 //
3.5

3.25

3 //

OfsaTC2(T) 272 /

—_— 2.5 /

2.25 /
: J
1.75
1.5 \ OffsetTC2= 3%Span /
1.25 \ (OffsetTC2= 4.41x10-* %Span/°C?) Y

1 \\ //

0.75 N
0.5 AN

™~

1.0402(5) \\

“40-31722-13 "4 5 14 23 32 41 50 59 68 77 86 95 104 113 122 131 140

.~ 40, T 25,
T anperaure (C)

Offset NonL inegrity (%Span)

REAL WORLD SIGNAL PROCESSING. %3 TEXAS INSTRUMENTS




& Typical Total Offset vs Temp

iii Offset Vs. Temperaure
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Typical SpanTC1

San TC Vs. Temperature
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Typical SpanTC2

Span NonLinearity Vs. Temperature
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Typical Total Span vs Temperature
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Pressure NonLinearity

« Many Bridge Sensors also have
NonLinear Outputs with applied Pressure

e Typical Pnl (Pressure NonLinearity)
-2.5%< Pnl <+2.5% (of Span)
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== Pnl (Pressure NonLinearity) Example

NonLinear Pressure Output of Sensor

100, 100
95 S
ely) G
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Pnl (Pressure NonLinearity) Example
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gp Iraditional Trim for NonLinearities

C Iexcitation

VBR+
Offset
Drift
Sensitivity Trim
Drift
Trim Ve
VINM
Zero Zero
Triml Trim2
VBR-
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2

Traditional Trim for NonLinearities

Requires special pre-package fixtures
Requires special laser or manual resistor trims
Trims are interactive with each other

Multiple test/trim/test/trim passes required
Finite number of trims and range

No 1-step easy trim for electronics & sensor
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Modern Digital Trim for NonLinearities

T PGA309

+

Linearization Ref
Ckt

Linearization
DAC

Fault % m Over/Under
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PR ; _ -
| Analog Signal Conditioning

VExc
Non-Linear 1
Bridge Analog Sensor Linearization
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Monitor PGIA
Digital
Int
Temperature Temp
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Ext
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@ Modern Digital Trim for NonLinearities

 Allows for final post-package trim

 Simple digital trim with computer
calculated calibration coefficients.

e Almost infinite number of trims with
finer resolution and wider range

e Less interaction between trims

« 1-step easy trim for electronics &
sensor
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Typical 3-Terminal Sensor Module Application

Sensor Module PGA309

Housing
Pressure EEPROM Electrical
Connection / Connection

ouT

:I/\—
|
— e | «— GND

A
A N

Pressure Sensor Electronics
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= PGA309 Overview

VS
!_ ____________________ =
I
I
I Vv ¥ Linearization [€ Ref I
| EXC < Ckt |
| 1 I
L o |
Bri dge PG A309 I Linearization |
e e e e e o e e — — —— — J
Transducer ° - [T ——————— = :
I
] Auto-Zero Over/Under | :
Gain % PGIA : Scale Limiter | Linear V,,;
@ + I A :
. | Monitor |
Offset ? : Functions |
- I
I
L N I
) , | Faul [
: | Monitor |
_____________ S
| nt Temperature | JuUL
: Temp —L Sense | DIGITAL CAL
| I
Ext Temp >—{—| oo P | Digital Interface External
| Ext Temp | Look-Up & Interpolation Logic EEPROM
_____________ a w/Calibration
i (TSSOP-16) Coefficients
= (SOT23-5)
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PGA309 Inside Tour

« Gain Blocks
— Front End PGA
— Output Amplifier & Fine Gain Adjust
— Combined Gain Settings
o Offset
— Coarse Offset Adjust
— Fine Offset Adjust
— Reference: Internal/External
 Monitor Functions
— Fault Monitor: Internal/External Comparators
— Scale Limits: Over-Scale/Under-Scale
e Temperature Sense
— Internal/External
e Excitation Linearization
 Dynamic Digital Temperature Compensation
* Digital Interface Options for Calibration
— Two-Wire
— Single-Wire
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PGA309 Inside Tour

Will Use Definition by Example:
Bridge Sensor:

Opsi < Pin < 100psi

FSO =2mV/V

Pnl = +2.5% FSR
Calibrated PGA309 + Sensor

Pin = Opsi, VOUT = 0.5V

Pin = 100psi, VOUT =4.5V
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- PGA309 Gain Blocks

PGA309 Differential Gain Range
X2.6666 to X1152

Bandwidth: (700kHz)  (60kHz)

Zero > Gain
DAC Network

VINN

-
I
> -
Voirr + -
[N — ——> VOUT
VINP ( +
Front Fine Gain Output
End PGA Adjust Amplifier
X4 X0.3333 X2
X8 to X2.4
X16 X1 X3
X23.27 X3.6
X32 16-Bit X4.5
X42.67 Resolution X6
X64 X9
X128
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V= PGA309 Front End PGA
3

+5V
Voee = Viee - Vi Veu = VinetViun)2 Zero DAC = 0.290875V Front End PGA Gains
Ve = 2.550-2.450 Ve = (2.550V + 2.450V)/2 (VREF=+5V, 3985 counts) Vopens Vo G =142 RFIRG
Vpee = 100mV Ve = 2.5V
2.040kQ 1.960kQ Vopoa/Vore = X23.27 X4 x1
G = X5.8175 X8 X2
X16 X4
2.550v X23.27 X5.8175
1.960kQ2 2.040kQ2 0.1V <V, <V-0.12V ﬁg . ﬁo 6675
2 450V Vouo = Ve + GV /2) 16 Bit DAC X64 X16
(Zero DAC) X128 X32
L 2.790875V AR
- —O
2.550V
—
50mV
VDIFF/2
Front End A3
PGA Gain Voren
2.327V + 0.290875V = 2.617875V
O
- —
2.450V
Input Mux 2.209125
/ - Voar = Veu - G(Vpire/2) Note:
Note: 0.1V <V, <V(-0.12V PGA Diff Amp Gain of X4 allows full range out of
Input Mux allows for Sensor Zero DAC and Full voltage swing out of A1 and
Output polarity reversal. A2 without Common Mode violation on A3 input.
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@ PGA309 Output Amplifier & Fine Gain Adjust

+5V
Front End
PGA 2.327V + 0.290875V = 2.617875V
— Vorca Fine Gain Adjust
0.333333< Fine Gain <1
- 16-Bit DAC
51,722 counts = X0.859475571

- (Gain DAC)
_ Vg-0.1V < Vg r < 0.1
Output 4.5V
Amplifier Vour Riso 1000 v
INT/EXT FB Sele¢t — — — — —/ — — —
Allows for other Output Amplifer - 16nF
External Gain Settings Ves Res 10002
Allows for accurate DC
Feedback when using R 4, ——=c
- “F
150pF
Output Gain Select — — — — —
X2, X2.4, X3, X3.6, X4.5, X6, X9 |
V

SJ
Allows for second feedback

path for C, compensation
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PGA309 Offset

Coarse Offset Adjust

1LSB = +/-(15)(Vpe/1250) — — —

+5V
Vrer

V,p RTO = (V,)(Fine Gain Adjust)(Output Amplifer Gain)

|_ — Fine Offset Adjust
10LSBs.= 34mV A/ 2% Viger < RANGE <98%V e
+sign 16 Bit DAC— — ! 1LSB = (0.98V-0.02V__.)/65536
Zero DAC (V,;) = 0.290875V
Zero DAC 2D.
Vi ( ) (Vree=15V, 3985 counts)
4R
R
NN Vyp
PGA RTO
Diff Amp (Referred-To-Output)
A3 - 0.5V
Front End Fine Output
RG PGA Gain Amplifier 1 Nour
Adjust Gain
Fine Gain Output Amplifier
Adjust Gain
X0.859475571 X2
Vinz
L

Sensor @ Opsi
Offset = -34mV
Common Mode = +2.5V

e« Coarse Offset
— Positive or Negative
— Applied before Front End PGA Gain
 Fine Offset
— 16-Bit, Range: 2%V ggr 10 98%V g (FOr Vger=5V)
— For RTO: Amplified by Fine Gain Adjust & Output Amplifier Gain
REAL WORLD S I
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PGA309 Reference

V, V,
T e Internal Reference
@ +2.5V
N D +4.096V

D 2.4%lInitial Accuracy

@_-________

REF,/REF o,y O

- @ +10ppm/°C Drift
« External Reference
. = = Vg InvExt Select A+1.25V to Vg
;< o @ Power-on to External Ref
Reference

' RSET
* Ve Internal Set

(2.5V or 4.096V)
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@f Fault Monitor — External Comparators

Vexe e, INN_HI[INN_LO|INP_HI|INP_LO
Case (ALM3) | (ALM2) | (ALM1)| (ALMO)
Min Ref Select Normal 0 0 0 9
——— INP_HI RB1 open 0 0 0 1
*(v:(ijbzalmw L RB2 open 0 1 0 0
RB3 open 1 0 0 0
RB4 open 0 0 1 0
100mY . —— INP_LO RB1 short 0 0 1 0
RB2 short 1 0 0 0
RB3 short 0 1 0 0
MUX oy RB4 short 0 0 0 1
| open sensor gnd 1 0 1 0
v, open sensor Veyc 0 1 0 1
R SR Vexc short gnd 1* 1 1* 1
il Vi (Vinp) Open 0 0 0 1
§ Vinz (Vinn) Open 0 1 0 0
Vi (Vi) short gnd 0 0 0 1
Vin2 (Vinn) short gnd 0 1 0 0
o | Vina (Vinp) Short Veye 0 0 1 0
T Y Vine (Vi) ShOTt Vexe 1 0 0 0
Rop Vin: (Vine)s Vinz (Vinn) OpeN 0 1 0 1
10Me2 Vin: (Vine)s Vinz (Vinn) short gnd 0 1 0 1
L Ving (Vine), Vinz (Vinn) Short Vexe 1 0 1 0
— INN_LO * Typically a logic 1 but not guaranteed by design and nature of fault
100mv . Minimum Select Circuit for Inx_HI Comparators:
Min Ref Select When V., enabled the lower of V,-.-100mV and
Vg2V ) NN Vsa-1.2V is used as comparator reference. Ensures
Vexe100mW) | L+ } fault monitor when Vg, increases due to
:‘:;iult on all comparators linearization circuit and bridge has faults which
“IfV_._is Enabled violate positive V., of front end PGA.

EXC
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Fault Monitor — Internal Comparators

VEXC C\{IFé(L(J:It -~ A2S5AT_LO
100mv * . Front End PGA
Linear Range Monitor
V-120mv - — A2 Positive Saturation
—  A2SAT_HI . .
o« I+ — A2 Negative Saturation
— Al Positive Saturation
Fine Offset — Al Negative Saturation
DAC — A3 Common Mode
MUXCNTL
i o Ve[ «  Mostly Used During Calibration
A3_VCM .
v, . - — Vgyur can be valid but
Internal Nodes invalid!

Front End .
b PGA Out « Faults Indicate

— Improper Gain Settings
— Wrong coarse offset
polarity/value

— — Incorrect Fine Offset DAC
setting

—  ATSAT_LO
100mv +

Vg-120mV

—  A1SAT_HI

PGA309 Fault Monitor
(1=Fault on all comparators)
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= Fault Monitor — Comparator Flags

EXTPOL — — — — —
1=Force V. ; High

ouT

* Internal Comparator

|
=Force V,,; Low |
Exterr'lal (lioFTparator oF Vaurt I FaUIt Flag
INP_HI ault Flag | .
3 / E——— - Enab!e/DlsabIe
R et 3“ bronee ‘OI r Y — Polarity to Force Vg,
Comparators INN_HI r—  — — — — —
EXTEN —|
INN_LO l=elnable ° EXterna| Compal‘ator
Odisable - Fault Flag
— Enable/Disable
— Polarity to Force V¢
o  External Comparator
Alarm AmpIFiiner Vour FaUIt Flag
Register 2 e — Supersedes Internal
Fault Flag when fault
detected
A2SAT_LO
L 1=close
A2SAT_HI % 0=open
1=Fault
Internal A3_VCM ‘ j— _______
Comparators INTEN —

A1SATLO 1=enable

O=disable

A1SAT_HI INTPOL — — — o 0
Internal Comparator 1=Force V; High
Fault Flag 0=Force V,; Low
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= Over/Under Scale Limit

VREF
X1 °
[0}
“1’=on \K_
Over-Scale
Limit
Output
(Select 1-of-8) Amplifer
Output-St . L
Output utput-ctage Over-Scale Limit
Amplifer T
VOUT

Under-Scale Limit

(Select 1-0f-8) =

‘1’=on\: —
Limit

Under-Scale
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A/D Range “Budget”

Real World
Useable -
A/D Range

— 98.4% Of Voer AD ——

REAL

— 2% Of Ve AID -~

o o
100% of VREF AD — A/D Upper “Headroom”

4t 97.4% V.. A/D - Fault Flag Trip Point

_________________________ 96.4% V.. A/ID - Over-Scale Limit (max)

92.6% Ve AID - Over-Scale Limit (typ)
————————————————————————— 88.9% V. A/D - Over-Scale Limit (min)

€—— 87.8% V. - A/D Over-Scale Trip Point

86.8% of V.. AID

PGA309 Linear Output Range

8% of V.. AID
€= 7% V.. A/D - Under-Scale Trip Point

————————————————————————— 6.1% Vi A/D - Under-Scale Limit (max)
4.7% Ve A/ID - Under-Scale Limit (typ)
————————————————————————— 3.3% Vi AD - Under-Scale Limit (min)

— A/D Lower “Headroom”

0% of Ve AD |
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Internal Temperature Sensor

+Vs
e Similar to TMP100
o +/-2°C initial Accuracy
o +/-0.0625°C typical resolution
Temp L
ADC 12 Bit + Sign data
! e -128°Cto +128°C Range

Temperature errors calibrated out when PGA309 + Sensor calibration is performed
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= External Temperature Sense

REF/REF ot
Vsa N
— ="V Int/Ext Select
lremp Vieer
TuA
BandGa
— — - *lygyp Enable Temp ADC Ly * Referencr;
TEMP Internal REF —>{ Temp ADC WV
REF M EXC -
INT Temp (2.048Y) Vg, RFB
(On-chip diodes) | | >
>
TEMP,, Veerr | r——-
Temp | e L_*Temp ADC X RSET
TEMP,, Veegr > ADC * <G 4@7\0 15 Bit + Sign|_  REF Select *Vigee Internal Set
Vexe > Input ) S ADC 25V or 4.096V)
Vour” Mux | Temperature Digital
| : : ADC Controls =
L |
I | L SDA
*Temp ADC Input _ _ _ *Temp ADC PGA *Temp Source — — o
Mux Select (x1, X2, x4, x8) Select . Interface
Control Registers 2
) Control
Alarm Register Circuitry SCL
\4
* Offset TC Adjust & Span TC Adjust
- — p— Look-Up Logic w/Interpolation Algorithm {
PRG
PGA309 Temperature Sense Block

Temp ADC Resolution: 11Bit+Sign to 15Bit+sign
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@ External Temp Sense - Configuration

Configuration #1

L. L

=GND, -
TEMP,,, +

\

V

REF_T

i - Digital Output

N\

Temp ADC PGA Temperature
(X1,X2,X4,X8) Veye
LG/D_L Configuration #2 Veer 1
: ul
TEMP,, i . Digital QOutput
. ) Veer 1 \ \
Configuration #3 j Temp ADC PGA Temperature
=GND, - (X1,X2,X4,X8) ADC
VOUT 1+ \ —P» Digital Output
Temp ADC PGA Temperature
(X1,X2,X4,X8) Vv
REF
LVT_L C f. t. #4 VREF_T
onriguration
: ’ ul
TEMP,, i \ \ — Digital Output
Temperature
Temp ADC PGA ADC

REAL WORLD S

I GNAL

P

(X1,X2,X4,X8)
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PGA309 Linearization Loop Diagram

KLIN
VEXC
T PGA309

Bridge Excitation

Krer Linearization Loop
VREF

Front End PGA
+

Fine Gain Adjust
+ Fine Offset
Output Amplifier DAC

FiS +Sensor Out Ving . v
ouT
PNL XG
P ’ -Sensor Out Ving .
Pressure
Sensor
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Linearization Circuit Detalls
>

VLINiDAC
(-0.166<V,\, pac<+0.166)

REFOUT
! BIiDt;\?Zign Vrer
I—@ﬁ‘ Range 0 \4—1 !
| A

| 4.096VT i T2.5V
| Internal

| Select

I

I 2 )

Veixe € — — '+ OR Output Vv
| Amplifier —® out
| —
| (:0.124<V, ppo<+0.124)
| |
I REF,/

I ‘ REFqur
| 7 Bit+Sign X0-124‘ y
| DAC REF

4.096VT i T2.5V

Internal
Select
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PGA309 V., Linearization

« Example of Non-Linear Bridge Output vs Pressure Input
PMlN = OpSI’ PMAX — 100pS|, O0ONL = +2.5%

REAL

NonLinear Pressure Output

NonLinear Bridge
Pressure Output (psi)

———— Linear System Pressure Input

100

90
80

70

60

50

40

Pressure (psi)

30

20

10

03 04 05 06 07

Normalized Stimulus (P/Pyax)

W ORLD

SIGNAL PROCESSING
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== PGA309 V., Linearization
>

« Example Bridge Output Non-Linearity vs Pressure Input
« PMIN = 0psi, PMAX = 100psi, %NL = +2.5%

Nonlinearity vs Stimulus

- -

. T

N

o

Nonlinearity (FSR)
|_\
O Ol L O1T N O1 W

o

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Normalized Stimulus (P/Pyax)
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» PGA309 Final Sensor Vi, Linearization

VOUT Error vs Pressure @25C

0.06 — —
| I I l

0.04

0.02
VOUT
Error
(%FSR) 0

—0.02

—0.04

0,06 | | | \
0 20 40 60 80 100

Pressure (psi)
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Summary of PGA309 + Sensor Calibration

PGA309 Linearization Circuitry
compensates
Sensor Error with Applied Pressure

K

PGA309 Temperature Compensation
compensates
Sensor Span & Zero Error over Temperature

Calibrate at 25°C.
Tempco of this error is negligible

e +125°C
/
{ 25°C \ %j ? o /
% Calibration _ -40°C ’
b % g
// /
L /
// / s
e / 7
// 7/ //
//// // ///
// / //
_ /, _ // //
a z ,’/ = z 4 ///
5 _Z ’ 5 = / d
o> 7 o> / .
TR i o o Y/
> z 7 > =z Z e
S > y S > s
— / — 7
m 7 m pd
/
/ 7 7
/ 7
/ / e
Y —— ldeal ;/ — - ——-Actual, +125°C
A A Actual P ——— Ideal, 25°C
//
,/ PR Actual, -40°C
/ 7
/ 7
/ 7/
z |
/
0. Pin 10(.)
psi psi .
0 Pin 100
psi psi
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@ Dynamic Digital Temperature Compensation

Zero DAC Adjustment <€

External EEPROM (SOT23-5)

Gain DAC Adjustment €———
PGA309 Configuration Registers

Temperature Code

Temperature
ADC

Linear

T0
[ ]

Interpolation
Logic

Temperature Compensation Cycle:

Temperature Index
T16

Temperature Index

Zero DAC

Z0
[ ]

Zero DAC
716

Gain DAC

GO
[ ]

Gain DAC
G16

— Every 150mS Temperature ADC converts (Temperature Code)

— Temperature Index values are read
— Linear Interpolation algorithm between closest Temperature Index values occurs

— Final Zero DAC and Gain DAC Adjustment Values computed
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Digital Interface Options for Calibration

»

Two-Wire Interface
(1kHz - 400kHz)

Single-Wire Interface

SDA
@
EEPROM
PGA309 SCL ®

PRG

L

|
Vour *

For 3-Terminal Sensor Modules (V,,,., GND, V. )
Internal Control Logic allows V ,; to be connected
to PRG and prograamed through the V ;. pin

“Baud Rate Serial”
(4.8k - 38.4k Bits/s)
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. , .
PGA309DK (Designer’s Kit)
4

Allows User:

@ Complete Evaluation of PGA309 + Sensor

@ Ease of Temperature Coefficient Calculations
@ Immediate Program/Test Bench to Ship First Production Units

Power Supply
+
Vg Customer
Vee Sensor
PRG
Pe RS232 PRG v

—P our R

Vi . PGA309
— K+ |
GND 10nF |
|
. |
|
SDA — ) 4 1
|
sCL —— i
12c ‘

EEPROM
PGA309
PC Interface Board PGA309
Sensor Interface Board A
Temperature /
Chamber
Pressure
Input
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PGA309DK

== OO e ¢ ==

nzq €22
Burr-Broun Products - cngEl? j Burr-Broun Products
from Texas Instruments L 8L : .:n_\‘ 24 Eu;d. from Texas Instruments
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@Hardware Designer’s Kit (PGA309DK)
UEvaluate PGA309 and Sensor
UFull Temperature Evaluation

@Software Control For Designer’s Kit
UProgram PGA309 for Evaluation
UProgram PGA309 for First Production Run
uSensor Computation Analysis Tool

REAL WORLD SIGNAL PROCESSIN

{'} TEXAS INSTRUMENTS



Easy 4-20mA PGA309 Application
>

+o\ _
CG‘L o1 XTR115
- I Vreg Voltage V+
WSA —
_ Regulator
Two-Wire
EEPRODM ScL Vref Voltage
i PGA309 Reference L c7 _| =
= Vexe Vour_pca R3 L4 ST — %
h [ R R |
Rx : I - +
VinZ2 _L -
CZS—TE Input . C4 I &5 = )
RB3 L L~ Amp RFO — - RL§ =)
Ry Vini
L in rp
T %RGD
B Irer
DGND AGND
) $2.4?5 ey %25 ey
é 1 Tout
—

Igyr= 100Im
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@ PGA309 + XTR115 Programming w/PGA309DK

20m#A,
,‘_
EEPROM | | Vioop
: vreg — Floatllng _—
Supply
PGA309 Yout_pca—H
XTR115 Vo'
AGND DGND PRG Iret  lout Vi v
. . G
D] \
PRG VOLT_PGA, -0.5V
| Voo
PC Serial Port Ground Floating —L | pC Interface ¥+ ¥-

to this ground.)

(All GNDs referenced supply — |Board e “"\

serial port
PC
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PGA309 Key Features

Gain Range: X2.7 (700kHz BW) to X1152 (60KHz BW)

Fine Gain Adjust: 16-Bit DAC, 0.33 to 1 Range

Fine Offset Adjust: 16-Bit DAC, 0.1V to 4.9V Range (Vre=5V)
Coarse Offset Adjust: +/-60mV (Vgg=5V)

Bandwidth: 700kHz (X2.7), 60kHz (X1152)

Reference Voltage: Internal (2.5V/4.096V) or External
Internal or External Temperature Sense

Temperature Calibration — Span & Offset
U Look-up Table Logic w/Linear Interpolation
u Up to 17 Temperature Coefficients

Digital Calibration: Single-Wire or Two-Wire Interface
Voltage Output: Ratiometric or Absolute

Small TSSOP-16 Package

-40°C to +125°C Operation

+2.7V to +5.5V Operation

Fault Monitor/Detection

Over/Under-Scale Limits

Excitation Linearization

OEOROEORORORSREN

OEOROEOREORNEORN
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (T1) reserve the right o make corrections, modifications,
enhancemants, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other guality control techniques are used to the extent Tl
deems necessary o support this wamanty. Except where mandated by government requirements, festing of all
parameters of each product is not necessarily performed.

Tl assumes no liahility for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

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

Reproduction of information in T data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and nofices. Reproduciion
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

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

Following are URLs where you can obtain information on other Texas Instrumenis products and application
solutions:

Products Applications

Amplifiers amplifierti.com Audio www ti.com/audio

Data Converters dataconverter.ti.com Automotive www_ti.com/automotive

DSP dsp.ti.com Broadband www_ti.com/broadband

Interface interface ti.com Digital Control www_ti_.comvdigitalcontrol

Logic logic.fi.com Military wiww_ti.com/military

Power Mgmt power ti.com Optical Networking www ti. com/opticalnetwork

Microcontrollers microcontrollerti.com Security www ti.comisecurity
Telephony www_ti.comtelephony

Video & Imaging www_ti.comivideo

Wirsless www ti comiwireless
Texas Instruments
Post Office Box 655203 Dallas, Texas 75265

Mailing Address:

Copyright @ 2005, Texas Instruments Incorporated
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