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5 Pin Configuration and Functions

DCK Package

DGK Package

5-Pin SC70 8-Pin VSSO
Top View -'IP'(I)np\</ieW i
/
HIN= = out A 4 7 LR
v IN A A 7 our e
-IN — L2 OUTPUT + 3 6 _
IN AY — A — IN B
v A R
PW Package
14-Pin TSSOP
Top View
our & — N ot o
IN A" —2 i|N D~
I At = 2 ot
v =4 -
N gt = LU
IN B —8 vl-g—m ¢
ouT B = £ e
Pin Functions
PIN
TYPE DESCRIPTION
NAME SC70 VSSOP TSSOP
IN+ 1 — — | Noninverting Input
IN- 3 — — | Inverting Input
IN A* — 3 3 | Noninverting Input, Channel A
IN A™ — 2 2 | Inverting Input, Channel A
IN B* — 5 5 | Noninverting Input, Channel B
IN B~ — 6 6 | Inverting Input, Channel B
IN C* — — 10 | Noninverting Input, Channel C
IN C™ — — 9 | Inverting Input, Channel C
IN D* — — 12 | Noninverting Input, Channel D
IN D™ — — 13 | Inverting Input, Channel D
OUT A — 1 (0] Output, Channel A
ouT B — 7 (0] Output, Channel B
ouT C — — 8 (0] Output, Channel C
OuUT D — — 14 (0] Output, Channel D
OUTPUT 4 — — (0] Output
vt 5 4 P Positive (highest) Power Supply
\a 2 11 P Negative (lowest) Power Supply

Copyright © 2008-2015, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings

See WQ)
MIN MAX UNIT
V) differential +Supply Voltage \Y
Supply voltage (Vg = V" = V") 6 \%
Voltage at input/output pins V- -04 VY +04 \%
Junction temperature ) 150 °C
Soldering information Infrared or Convection (20 sec) 260 °C
Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and

specifications.

(3) The maximum power dissipation is a function of Tjpax), Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (Tymax) — Ta) / Rega. All numbers apply for packages soldered directly onto a PCB.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 +2000
V(Esb) Electrostatic discharge(l) Charged-device model (CDM), per JEDEC specification JESD22-C101 +1000 \%
Machine Model (MM) +200

(1) Human Body Model, applicable std. MIL-STD-883, Method 3015.7. Machine Model, applicable std. JESD22-A115-A (ESD MM std. of

JEDEC) Field-Induced Charge-Device Model, applicable std. JESD22-C101-C (ESD FICDM std. of JEDEC).

6.3 Recommended Operating Conditions

MIN MAX | UNIT
Temperature range® -40 125| °C
Supply voltage (Vs = V' = V") 2.7 55| V

(1) The maximum power dissipation is a function of Tjpax), 034, and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (Tymax) — Ta) 834 . All numbers apply for packages soldered directly onto a PCB.

6.4 Thermal Information

LMV831 LMV832 LMV834
THERMAL METRIC® DCK (SC70) | DGK (VSSOP) | PW (TSSOP) UNIT

5 PINS 8 PINS 14 PINS
Ro3a Junction-to-ambient thermal resistance @ 267.7 177.1 118.2 °C/W
Rojctop) Junction-to-case (top) thermal resistance 96.6 67.1 44.4 °C/W
Rgis Junction-to-board thermal resistance 48.8 97.5 60.5 °C/W
wIT Junction-to-top characterization parameter 25 9.9 4.5 °C/W
viB Junction-to-board characterization parameter 47.9 96.1 59.9 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report, SPRA953.

(2) The maximum power dissipation is a function of Tjpax), Reia, @nd Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (Tymax) — Ta) / Resa- All numbers apply for packages soldered directly onto a PCB.
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6.5 Electrical Characteristics, 3.3V

Unless otherwise specified, all limits are specified for at T, = 25°C, V* =3.3V,V =0V, Vgu = V2, and R, = 10 kQ to
V2@

PARAMETER TEST CONDITIONS MIN®  TYP® MAX®@ | UNIT
. | Ta=25°C +0.25 +1
Vos Input offset voltage ) mv
—40°C £ Tp £ +125°C +1.23
LMV831,
Input offset voltage | [ \va32 $0.5 *1.5 .
TCVos  temperature driﬂ%‘)@ HvC
LMV834 +0.5 +1.7
. 5 Ta =25°C 0.1 10
s Input bias current® pA
—40°C £ Tp £+125°C 500
los Input offset current 1 pA
Common-mode . Ta=25°C 76 91
S ; < <Vt 1.
CMRR " rejection ratio® 02V=Veu=Vi=12V [ e < Tp < +125°C 75 B
psrr  Power supply 27VsV's55Y, Ta=25°C 76 93 4B
rejection ratio) Vour=1V —40°C < Tp < +125°C 75
VRE_peak = 100 mVp (=20 dBp), 80
f =400 MHz
Vre_peak = 100 mVp (=20 dBp), 20
EMI rejection ratio, | f= 900 MHz g
EMIRR N+ and IN-© - - B
VRr_peak = 100 mVp (=20 dBp), 110
f = 1800 MHz
Vre_peak = 100 mVp (=20 dBp), 120
f = 2400 MHz
CMyR nputcommon-mode | ~yiop > 65 g -0.1 21| v
voltage range
LMV831,
LMV832 102 121
LMV831,
Ry =2kQ, LMV832, 102
Vour =0.15Vto1.65V, —40°C < Tp < +125°C
Vour =3.15Vt01.65V
LMV834 102 121
LMV834 102
A Large signa| —-40°C < TA < +125°C dB
VOL  yoltage gain(” LMV831,
LMV832 104 126
LMV831,
R =10 kQ, LMV832, 104
Vour=0.1V10 1.65V, —40°C £ Tp < +125°C
Vour=3.2Vtol65V
LMV834 104 123
LMV834
Z40°C < T < +125°C 103

(1) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = Ta. No specification of parametric performance is indicated in the electrical tables under
conditions of internal self-heating where T; > Ta.

(2) Limits are 100% production tested at 25°C. Limits over the operating temperature range are specified through correlations using
statistical quality control (SQC) method.

(3) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration. The typical values are not tested and are not ensured on shipped
production material.

(4) The typical value is calculated by applying absolute value transform to the distribution, then taking the statistical average of the resulting
distribution.

(5) This parameter is specified by design and/or characterization and is not tested in production.

(6) The EMI Rejection Ratio is defined as EMIRR = 20log ( Vg peak/AVos)-

(7) The specified limits represent the lower of the measured values for each output range condition.

Copyright © 2008-2015, Texas Instruments Incorporated 5
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Electrical Characteristics, 3.3V (continued)

Unless otherwise specified, all limits are specified for at T, = 25°C, V" =3.3V,V =0V, V¢ = V*/2, and R_ = 10 kQ to

v2.®
PARAMETER TEST CONDITIONS MIN® TYP® MAX® | UNIT
LMV831,
LMV832 29 36
LMV831,
. LMV832, 43
R =2kQtoV'/2 —40°C < Tp < +125°C
LMV834 31 38
LMV834 44
Output voltage —40°C =T, =+125°C
swing high LMV831, 6 8
LMV832 Vi
mV from
Vour LMVE31, either rail
RL=10kQ to V*/2 —40°C < Tp < +125°C
LMV834 7 9
LMV834 10
—40°C = Tp £+125°C
Ta=25°C 25 34
R=2kQto V*/2 - -
Output voltage —40°C < Tp < +125°C 43
swing low Ta = 25°C 5 8
R, = 10 kQ to V*/2
—40°C = Tp £+125°C 10
LMV831,
LMV832 27 28
LMV831,
Sourcing, Vout = Vem, LMV832, 22
NP It vl Z40°C < Th < +125°C
| Output short circuit A
out current LMV834 24 28 m
LMV834 19
—40°C = Tp £+125°C
Sinking, VOUT = VCM: TA =25°C 27 32
Vin = -100 mV —40°C < Tp £ +125°C 21
LMV831 0.24 0.27
LMV831, 0.3
—40°C < T, < +125°C :
LMV832 0.46 0.51
Is Supply current LMV832, 0.58 mA
—40°C = Tp £+125°C ’
LMV834 0.9 1
LMV834,
Z40°C < Th < +125°C 1.16
®) Ay = +1, Vout = 1 Vpp,
SR Slew rate 10% to 90% 2 V/us
Gain bandwidth
GBW product 3.3 MHz
D, Phase margin 65 deg
f=1kHz 12
e Input referred nVNHz
voltage noise f=10 kHz 10
A Input referred f=1kHz 0.005 pANHZ
Closed-loop _
Rout output impedance f=2MHz 500 Q

(8) Number specified is the slower of positive and negative slew rates.

6
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Electrical Characteristics, 3.3V (continued)

Unless otherwise specified, all limits are specified for at T, = 25°C, V" =3.3V,V =0V, V¢ = V*/2, and R_ = 10 kQ to
V2.0

PARAMETER TEST CONDITIONS MIN® TYP® MAX® | UNIT
Common-mode 15
input capacitance
Cin - X pF
Differential-mode
. . 20
input capacitance
Total harmonic _ _ o
THD+N distortion + noise f=1kHz, Ay = 1, BW 2 500 kHz 0.02%

6.6 Electrical Characteristics, 5V
Unless otherwise specified, all limits are specified for at T, = 25°C, V* =5V, V" =0V, Veuy = V/2, and R, = 10 kQ to V*/2. ©

PARAMETER TEST CONDITIONS MIN® TYP®) MAX® | UNIT
4 | Ta=25°C +0.25 +1
Vos Input offset voltage mv
—40°C £ Tp £ +125°C +1.23
LMV831,
Input offset voltage | | mva32 0.5 15 .
TCVos temperature drift?“) ®) nvrC
LMV834 +0.5 +1.7
. 5 Ta =25°C 0.1 10
I Input bias current® PA
—40°C £ Tp £+125°C 500
los Input offset current 1 pA
Common-mode . Ta=25°C " 93
CMRR  ojection ratio® 0VsVeusVi-12V —40°C < Tp < +125°C 77 9
+ Ta =25°C 76 93
PSRR que_r supp_ly(4) 2.7 V_s V' <55V, A dB
rejection ratio Vour=1V —40°C £ Tp £ +125°C 75
VRE_peak = 100 mVp (=20 dBp), 80
f = 400 MHz
F/RFJEAK =100 mVp (=20 dBp), 90
iacti i =900 MHz
e oo .
VRr_peak = 100 mVp (=20 dBp), 110
f=1800 MHz
VRF_peak=100 mVp (=20 dBp), 120
f = 2400 MHz
cmyr  INPutcommon-mode | oy pp > 65 g -0.1 38| Vv
voltage range

(1) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = T5. No specification of parametric performance is indicated in the electrical tables under
conditions of internal self-heating where Ty > Ta.

(2) Limits are 100% production tested at 25°C. Limits over the operating temperature range are specified through correlations using
statistical quality control (SQC) method.

(3) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration. The typical values are not tested and are not ensured on shipped
production material.

(4) The typical value is calculated by applying absolute value transform to the distribution, then taking the statistical average of the resulting
distribution.

(5) This parameter is specified by design and/or characterization and is not tested in production.

(6) The EMI Rejection Ratio is defined as EMIRR = 20log ( Vg peak/AVos)-

Copyright © 2008-2015, Texas Instruments Incorporated 7
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Electrical Characteristics, 5V (continued)

Unless otherwise specified, all limits are specified for at T, = 25°C, V* =5V, V" =0V, Veuy = V/2, and R, = 10 kQ to V*/2. @

PARAMETER

TEST CONDITIONS

MIN®

TYP®

MAX @

UNIT

AvoL

Large signal voltage
gain(”

RL: 2 kQ,

Vour=0.15Vto 25V,

Vour =4.85V 1025V

LMV831,
LMV832

107

127

LMV831,
LMV832,
—40°C < Tp < +125°C

106

LMV834

104

127

LMV834,
—40°C = Tp = +125°C

104

R = 10 kQ,
Vour=0.1Vto25V,
VOUT =49Vto25V

LMV831,
LMV832

107

130

LMV831,
LMV832,
—40°C < Tp < +125°C

107

LMV834

105

127

LMV834,
—40°C = Tp = +125°C

104

dB

Vout

Output voltage
swing high

RL=2kQ to V*/2

LMV831,
LMV832

32

42

LMV831,
LMV832,
—40°C < Tp < +125°C

49

LMV834

35

45

LMV834,
—40°C = Tp = +125°C

52

RL = 10 kQ to V*/2

LMV831,
LMV832

LMV831,
LMV832,
—40°C < Tp < +125°C

10

LMV834

10

LMV834,
—40°C = Tp = +125°C

11

Output voltage
swing low

RL=2kQ to V*/2

Tp = 25°C

27

43

—40°C = Tp = +125°C

52

RL = 10 kQ to V*/2

Tp = 25°C

10

—40°C = Tp = +125°C

12

mV from
either rail

lout

Output short
circuit current

Sourcing Vout = Vem
V|N =100 mV

LMV831,
LMV832

59

66

LMV831,
LMV832,
—40°C < Tp < +125°C

49

LMV834

57

63

LMV834,
—40°C = Tp = +125°C

45

Slnklng Vout = Vem
V|N =-100 mV

LMV831,
LMV832

50

64

LMV831,
LMV832,
—40°C < Tp < +125°C

41

LMV834

53

63

LMV834,
—40°C = Tp = +125°C

41

mA

(7) The specified limits represent the lower of the measured values for each output range condition.

8
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Electrical Characteristics, 5V (continued)

Unless otherwise specified, all limits are specified for at T, = 25°C, V*

5V,V =0V, Vey = VY2, and R, = 10 kQ to V*/2. @

distortion + noise

PARAMETER TEST CONDITIONS MIN® TYP®) MAX®@ | UNIT
LMV831 0.25 0.27
LMV831,
—40°C < Tp < +125°C 031
LMV832 0.47 0.52
Is Supply current LMV832, mA
—40°C = Tp £+125°C 06
LMV834 0.92 1.02
LMV834,
—40°C < Tp < +125°C 118
SR Slew rate ® i‘(‘)’o/z :(')1’9(\)/(%“ =2 Vee, 2 Vips
GBW Gain bandwidth 33 Mz
product
Dy Phase margin 65 deg
Input referred f=1kHz 12
En voltage noise f= 10 kHz 0 nV/AHz
. Input referred _
'n current noise f=1kHz 0.005 pANHz
Closed-loop _
Rour output impedance f=2MHz 500 Q
Common-mode
i i 14
input capacitance
Cin X X pF
Differential-mode
i i 20
input capacitance
THD+N otal harmonic f=1KkHz, Ay = 1, BW 2 500 kHz 0.02%

(8) Number specified is the slower of positive and negative slew rates.

Copyright © 2008-2015, Texas Instruments Incorporated
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6.7 Typical Characteristics
At T, =25°C, R. =10kQ, V' =3.3V, V =0V, Unless otherwise specified.

Figure 5. Vos Vs Vour

os 125°C 03 |
85°C . 85°C 12;5 C
0.2 / 0.2 ; -
N—y v v - ¥ _E:‘/J
/
: 0.1
_ 0.1 - 7
l>5, 25°C £ 25°C
[%2] 0 - %) 0
(@] Q \
> o > -40°C
-0.1 -40°C. 01
-0.2 -0.2
+ +
V =33V V =50V
0.3 — 03 |
-05 00 05 10 15 20 25 3.0 35 -0.5 0.5 1.5 25 3.5 45 5.5
Vewm (V) Vewm (V)
Figure 1. Vog vs Vgy at VF = 3.3V Figure 2. Vog VS Vey at V¥ =5V
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Typical Characteristics (continued)

At T, =25°C, R, =10kQ, V" =3.3V,V =0V, Unless otherwise specified.
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Typical Characteristics (continued)
At T, =25°C, R, =10kQ, V" =3.3V,V =0V, Unless otherwise specified.
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Typical Characteristics (continued)

At T, = 25°C, R, = 10 kQ, V*

3.3V, V" =0V, Unless otherwise specified.
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Figure 23. Open-Loop Frequency Response vs Temperature
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Typical Characteristics (continued)

At T, =25°C, R, =10kQ, V" =3.3V,V =0V, Unless otherwise specified.
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Typical Characteristics (continued)

At T, =25°C, R, =10kQ, V" =3.3V,V =0V, Unless otherwise specified.
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Figure 36. THD+N vs Amplitude
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Typical Characteristics (continued)

At T, =25°C, R, =10kQ, V" =3.3V,V =0V, Unless otherwise specified.

RF INPUT PEAK VOLTAGE (dBVp)
Figure 41. EMIRR IN+ vs Power at 2400 MHz
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7 Detailed Description

7.1 Overview

The LMV831, LMV832, and LMV834 are operational amplifiers with excellent specifications, such as low offset,
low noise and a rail-to-rail output. The EMI hardening makes the LMV831, LMV832 or LMV834 a must for almost
all operational amplifier applications that are exposed to Radio Frequency (RF) signals such as the signals
transmitted by mobile phones or wireless computer peripherals. The LMV831, LMV832, and LMV834 will
effectively reduce disturbances caused by RF signals to a level that will be hardly noticeable. This again reduces
the need for additional filtering and shielding. Using this EMI resistant series of operational amplifiers will thus
reduce the number of components and space needed for applications that are affected by EMI, and will help
applications, not yet identified as possible EMI sensitive, to be more robust for EMI.

7.2 Functional Block Diagram

+

V

IN —
OuT

IN +

V
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7.3 Feature Description

7.3.1 Input Characteristics

The input common-mode voltage range of the LMV831, LMV832, and LMV834 includes ground, and can even
sense well below ground. The CMRR level does not degrade for input levels up to 1.2 V below the supply
voltage. For a supply voltage of 5 V, the maximum voltage that should be applied to the input for best CMRR
performance is thus 3.8 V.

When not configured as unity gain, this input limitation will usually not degrade the effective signal range. The
output is rail-to-rail and therefore will introduce no limitations to the signal range.

The typical offset is only 0.25 mV, and the TCVqg is 0.5 pV/°C, specifications close to precision operational
amplifiers.

7.3.2 EMIRR

With the increase of RF transmitting devices in the world, the electromagnetic interference (EMI) between those
devices and other equipment becomes a bigger challenge. The LMV831, LMV832, and LMV834 are EMI-
hardened operational amplifiers which are specifically designed to overcome electromagnetic interference. Along
with EMI-hardened operational amplifiers, the EMIRR parameter is introduced to unambiguously specify the EMI
performance of an operational amplifier. This section presents an overview of EMIRR. A detailed description on
this specification for EMI-hardened operational amplifiers can be found in AN-1698 (SNOA497).

The dimensions of an operational amplifier IC are relatively small compared to the wavelength of the disturbing
RF signals. As a result the operational amplifier itself will hardly receive any disturbances. The RF signals
interfering with the operational amplifier are dominantly received by the PCB and wiring connected to the
operational amplifier. As a result the RF signals on the pins of the operational amplifier can be represented by
voltages and currents. This representation significantly simplifies the unambiguous measurement and
specification of the EMI performance of an operational amplifier.

RF signals interfere with operational amplifiers through the non-linearity of the operational amplifier circuitry. This
non-linearity results in the detection of the so called out-of-band signals. The obtained effect is that the amplitude
modulation of the out-of-band signal is downconverted into the base band. This base band can easily overlap
with the band of the operational amplifier circuit. As an example Figure 43 depicts a typical output signal of a
unity-gain connected operational amplifier in the presence of an interfering RF signal. Clearly the output voltage
varies in the rhythm of the on-off keying of the RF carrier.

RF

NO RF
RF SIGNAL

Vos + VDETECTED

VouT oPAMP
- LI 1
os

Figure 43. Offset Voltage Variation Due to an Interfering RF Signal

7.3.3 EMIRR Definition

To identify EMI-hardened operational amplifiers, a parameter is needed that quantitatively describes the EMI
performance of operational amplifiers. A quantitative measure enables the comparison and the ranking of
operational amplifiers on their EMI robustness. Therefore the EMI Rejection Ratio (EMIRR) is introduced. This
parameter describes the resulting input-referred offset voltage shift of an operational amplifier as a result of an
applied RF carrier (interference) with a certain frequency and level. The definition of EMIRR is given by
Equation 1:

AVOS

v
EMIRRy__ _, =20 log { RF-PEAKJ

In which
*  Vge peax IS the amplitude of the applied un-modulated RF signal (V)
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Feature Description (continued)
e  AVqg is the resulting input-referred offset voltage shift (V) (1)

The offset voltage depends quadratically on the applied RF level, and therefore, the RF level at which the EMIRR
is determined should be specified. The standard level for the RF signal is 100 mVp. AN-1698 (SNOA497)
addresses the conversion of an EMIRR measured for an other signal level than 100 mVp. The interpretation of
the EMIRR parameter is straightforward. When two operational amplifiers have an EMIRR which differ by 20 dB,
the resulting error signals when used in identical configurations, differ by 20 dB as well. So, the higher the
EMIRR, the more robust the operational ampilifier.

7.3.3.1 Coupling an RF Signal to the IN+ Pin

Each of the operational amplifier pins can be tested separately on EMIRR. In this section, the measurements on
the IN+ pin (which, based on symmetry considerations, also apply to the IN— pin) are discussed. In AN-1698
(SNOA497) the other pins of the operational amplifier are treated as well. For testing the IN+ pin the operational
amplifier is connected in the unity gain configuration. Applying the RF signal is straightforward as it can be
connected directly to the IN+ pin. As a result the RF signal path has a minimum of components that might affect
the RF signal level at the pin. The circuit diagram is shown in Figure 44. The PCB trace from RFy to the IN+ pin
should be a 50-Q stripline in order to match the RF impedance of the cabling and the RF generator. On the PCB
a 50-Q termination is used. This 50-Q resistor is also used to set the bias level of the IN+ pin to ground level. For
determining the EMIRR, two measurements are needed: one is measuring the DC output level when the RF
signal is off; and the other is measuring the DC output level when the RF signal is switched on. The difference of
the two DC levels is the output voltage shift as a result of the RF signal. As the operational amplifier is in the
unity-gain configuration, the input referred offset voltage shift corresponds one-to-one to the measured output
voltage shift.

Vbp

RFin 100 pF =
+
R1 >— Out
50Q -

= o J_ Ca

22 pF_T_ 100 pF
—
i
Cs =

Vss

10 pF

Figure 44. Circuit for Coupling the RF Signal to IN+

7.3.3.2 Cell Phone Call

The effect of electromagnetic interference is demonstrated in a set-up where a cell phone interferes with a
pressure sensor application. The application is shown in Figure 49.

This application needs two operational amplifiers and therefore a dual operational amplifier is used. The
operational amplifier configured as a buffer and connected at the negative output of the pressure sensor prevents
the loading of the bridge by resistor R2. The buffer also prevents the resistors of the sensor from affecting the
gain of the following gain stage. The operational amplifiers are placed in a single-supply configuration.

The experiment is performed on two different dual operational amplifiers: a typical standard operational amplifier
and the LMV832, EMI-hardened dual operational amplifier. A cell phone is placed on a fixed position a couple of
centimeters from the operational amplifiers in the sensor circuit.
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Feature Description (continued)

When the cell phone is called, the PCB and wiring connected to the operational amplifiers receive the RF signal.
Subsequently, the operational amplifiers detect the RF voltages and currents that end up at their pins. The
resulting effect on the output of the second operational amplifier is shown in Figure 45.

X1

Typical Opamp

RS ——

[\

LMV832|

Vour (0.5V/DIV)

TIME (0.5s/DIV)

Figure 45. Comparing EMI Robustness

The difference between the two types of dual operational amplifiers is clearly visible. The typical standard dual
operational amplifier has an output shift (disturbed signal) larger than 1 V as a result of the RF signal transmitted
by the cell phone. The LMV832, EMI-hardened operational amplifier does not show any significant disturbances.
This means that the RF signal will not disturb the signal entering the ADC when using the LMV832.

7.4 Device Functional Modes

7.4.1 Output Characteristics

As already mentioned the output is rail-to-rail. When loading the output with a 10-kQ resistor the maximum swing
of the output is typically 6 mV from the positive and negative rail.

The output of the LMV83x can drive currents up to 30 mA at 3.3 V and even up to 65 mA at 5 V.

The LMV83x can be connected as noninverting unity-gain amplifiers. This configuration is the most sensitive to
capacitive loading. The combination of a capacitive load placed at the output of an amplifier along with the output
impedance of the amplifier creates a phase lag, which reduces the phase margin of the amplifier. If the phase
margin is significantly reduced, the response will be under damped which causes peaking in the transfer and,
when there is too much peaking, the operational amplifier might start oscillating. The LMV83x can directly drive
capacitive loads up to 200 pF without any stability issues. In order to drive heavier capacitive loads, an isolation
resistor, R,so, should be used, as shown in Figure 46. By using this isolation resistor, the capacitive load is
isolated from the output of the amplifier, and hence, the pole caused by C, is no longer in the feedback loop. The
larger the value of Rso, the more stable the amplifier will be. If the value of R5¢ is sufficiently large, the feedback
loop will be stable, independent of the value of C_. However, larger values of R, result in reduced output swing
and reduced output current drive.

Riso

AW\I—I— Vout
VIN
“1

Figure 46. Isolating Capacitive Load

A resistor value of around 150 Q would be sufficient. As an example some values are given in Table 1, for 5 V.
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Device Functional Modes (continued)

Table 1. Resistor Values

CLoaD Riso
300 pF 165 Q
400 pF 175 Q
500 pF 185 Q

7.4.2 CMRR Measurement

The CMRR measurement results may need some clarification. This is because different set-ups are used to
measure the AC CMRR and the DC CMRR.

The DC CMRR is derived from AVgg versus AVqy. This value is stated in the tables, and is tested during
production testing. The AC CMRR is measured with the test circuit shown in Figure 47.

RZ

1kQ
M

Vv

V' BUFFER

R1
1kQ

VIN \"as

Vout

R11 .
1kQ V' BUFFER

Figure 47. AC CMRR Measurement Set-Up

The configuration is largely the usually applied balanced configuration. With potentiometer P1, the balance can
be tuned to compensate for the DC offset in the DUT. The main difference is the addition of the buffer. This
buffer prevents the open-loop output impedance of the DUT from affecting the balance of the feedback network.
Now the closed-loop output impedance of the buffer is a part of the balance. As the closed-loop output
impedance is much lower, and by careful selection of the buffer also has a larger bandwidth, the total effect is
that the CMRR of the DUT can be measured much more accurately. The differences are apparent in the larger
measured bandwidth of the AC CMRR.

One artifact from this test circuit is that the low frequency CMRR results appear higher than expected. This is
because in the AC CMRR test circuit the potentiometer is used to compensate for the DC mismatches. So,
mainly AC mismatch is all that remains. Therefore, the obtained DC CMRR from this AC CMRR test circuit tends
to be higher than the actual DC CMRR based on DC measurements.

The CMRR curve in Figure 48 shows a combination of the AC CMRR and the DC CMRR.

Copyright © 2008-2015, Texas Instruments Incorporated 21


http://www.ti.com/product/lmv831?qgpn=lmv831
http://www.ti.com/product/lmv832?qgpn=lmv832
http://www.ti.com/product/lmv834?qgpn=lmv834
http://www.ti.com

13 TEXAS
INSTRUMENTS

LMV831, LMV832, LMV834
JAJSAUSC —~AUGUST 2008 —REVISED NOVEMBER 2015 www.ti.com

100 T T TTTTTT
AC CMRR '\
80
DC
CMRR|
o
=
g 60
3 \
N
40
V'=3.3V,5.0
20

100 1k 10k 100k M 10M

FREQUENCY (Hz)

Figure 48. CMRR Curve
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The LMV83x family of amplifiers is specified for operation from 2.7 V to 5.5 V (x1.35 V to £2.25 V). Parameters
that can exhibit significant variance with regard to operating voltage or temperature are presented in the Typical
Characteristics.

8.2 Typical Application

V+ R1
2.4 kQ
NN
R2 V+
100 Q
Wy - ADC
* Vour

Figure 49. Pressure Sensor Application

8.2.1 Design Requirements

The LMV83x can be used for pressure sensor applications. Because of their low power the LMV83x are ideal for
portable applications, such as blood pressure measurement devices, or portable barometers. This example
describes a universal pressure sensor that can be used as a starting point for different types of sensors and
applications.

The pressure sensor used in this example functions as a Wheatstone bridge. The value of the resistors in the
bridge change when pressure is applied to the sensor. This change of the resistor values will result in a
differential output voltage, depending on the sensitivity of the sensor and the applied pressure.

8.2.2 Detailed Design Procedure

The difference between the output at full-scale pressure and the output at zero pressure is defined as the span of
the pressure sensor. A typical value for the span is 100 mV. A typical value for the resistors in the bridge is 5 kQ.
Loading of the resistor bridge could result in incorrect output voltages of the sensor. Therefore the selection of
the circuit configuration, which connects to the sensor, should take into account a minimum loading of the
sensor.

The configuration shown in Figure 49 is simple, and is very useful for the read out of pressure sensors. With two
operational amplifiers in this application, the dual LMV832 fits very well. The operational amplifier configured as a
buffer and connected at the negative output of the pressure sensor prevents the loading of the bridge by resistor
R2. The buffer also prevents the resistors of the sensor from affecting the gain of the following gain stage. Given
the differential output voltage Vs of the pressure sensor, the output signal of this operational amplifier
configuration, Vout, equals Equation 2:
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Typical Application (continued)
Vout = % - V7S (1+2><%j
(2

To align the pressure range with the full range of an ADC, the power supply voltage and the span of the pressure
sensor are needed. For this example a power supply of 5V is used and the span of the sensor is 100 mV. When
a 100-Q resistor is used for R2, and a 2.4-kQ resistor is used for R1, the maximum voltage at the output is 4.95
V and the minimum voltage is 0.05 V. This signal is covering almost the full input range of the ADC. Further
processing can take place in the microprocessor following the ADC.

8.2.3 Application Curve
Figure 50 shows the resulting output voltage as Ry is varied between 4.5 kQ and 5.5 kQ.
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/
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N
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/

/
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Figure 50. Output Voltage vs Ry
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9 Power Supply Recommendations

For proper operation, the power supplies must be properly decoupled. For decoupling the supply lines, TI
recommends that 10-nF capacitors be placed as close as possible to the operational amplifier power supply pins.
For single-supply, place a capacitor between V+ and V- supply leads. For dual supplies, place one capacitor
between V+ and ground, and one capacitor between V- and ground.

CAUTION
Supply voltages larger than 6 V can permanently damage the device.

The internal RFI filters shunt the received EMI energy to the supply pins. To maximize the effectiveness of the
built-in EMI filters, the power supply pin bypassing should have a low impedance, low inductance path to RF
ground.

The normally suggested 0.1-pF and larger capacitors tend to be inductive over the effective frequency range of
the EMI filters and are not effective at filtering high frequencies (> 50 MHz). Capacitors with high self-resonance
frequencies near the GHz range should be placed at the supply pins. This can be accomplished with small (0805
or less) 10 pF to 100 pF SMT ceramic capacitors placed directly at the supply pins to a solid RF ground. These
capacitors will provide a direct AC path for the high-frequency EMI to ground. These capacitors are in addition to,
and not a replacement for, the recommended low-frequency supply bypassing capacitors.
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10 Layout

10.1 Layout Guidelines

Connect low-ESR, 0.1-uF ceramic bypass capacitors between each supply pin and ground, placed as close to
the device as possible. A single bypass capacitor from V+ to ground is applicable for single-supply
applications.

For single-supply, place a capacitor between V* and V~.

For dual supplies, place one capacitor between V* and the board ground, and a second capacitor between
ground and V.

Noise can propagate into analog circuitry through the power pins of the circuit as a whole and operational
amplifier itself. Bypass capacitors are used to reduce the coupled noise by providing low-impedance power
sources local to the analog circuitry.

Separate grounding for analog and digital portions of circuitry is one of the simplest and most-effective
methods of noise suppression. One or more layers on multilayer PCBs are usually devoted to ground planes.
A ground plane helps distribute heat and reduces EMI noise pick-up. Make sure to physically separate digital
and analog grounds paying attention to the flow of the ground current. For more detailed information refer to
Circuit Board Layout Techniques, SLOA089.

In order to reduce parasitic coupling, run the input traces as far away from the supply or output traces as
possible. If it is not possible to keep them separate, it is much better to cross the sensitive trace perpendicular
as opposed to in parallel with the noisy trace.

Place the external components as close to the device as possible, keeping RF and RG close to the inverting
input minimizes parasitic capacitance.

Keep the length of input traces as short as possible. Always remember that the input traces are the most
sensitive part of the circuit.

Even with the LMV83x inherent hardening against EMI, TI still recommends to keep the input traces short and as
far as possible from RF sources. Then the RF signals entering the chip are as low as possible, and the
remaining EMI can be, almost, completely eliminated in the chip by the EMI reducing features of the LMV83x.

10.2 Layout Example

Figure 51. SOT-23 Noninverting Layout Example
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E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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11.7 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LMV831MG/NOPB Active Production SC70 (DCK) | 5 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AFA
LMV831MG/NOPB.A Active Production SC70 (DCK) | 5 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AFA
LMV831MGE/NOPB Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AFA
LMV831MGE/NOPB.A Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AFA
LMV831MGX/NOPB Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 AFA
LMV831MGX/NOPB.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 AFA
LMV832MM/NOPB Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AU5A
LMV832MM/NOPB.A Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AU5A
LMV832MME/NOPB Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AU5A
LMV832MME/NOPB.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 AU5A
LMV832MMX/NOPB Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 AU5A
LMV832MMX/NOPB.A Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 AU5A
LMV834MT/NOPB Active Production TSSOP (PW) | 14 94 | TUBE Yes SN Level-1-260C-UNLIM -40 to 125 LMV834
MT

LMV834MT/NOPB.A Active Production TSSOP (PW) | 14 94 | TUBE Yes SN Level-1-260C-UNLIM -40 to 125 LMV834
MT

LMV834MTX/NOPB Active Production TSSOP (PW) | 14 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 LMV834
MT

LMV834MTX/NOPB.A Active Production TSSOP (PW) | 14 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 LMV834
MT

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.
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® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 2



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 5-Sep-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMV831MG/NOPB SC70 DCK 5 1000 178.0 8.4 2.25 | 245 1.2 4.0 8.0 Q3
LMV831MGE/NOPB SC70 DCK 5 250 178.0 8.4 225 | 2.45 12 4.0 8.0 Q3
LMV831MGX/NOPB SC70 DCK 5 3000 178.0 8.4 225 | 245 1.2 4.0 8.0 Q3
LMV832MM/NOPB VSSOP DGK 8 1000 177.8 12.4 53 34 1.4 8.0 12.0 Q1
LMV832MME/NOPB VSSOP DGK 8 250 177.8 12.4 53 34 1.4 8.0 12.0 Q1
LMV832MMX/NOPB VSSOP | DGK 8 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LMV834MTX/NOPB TSSOP PW 14 2500 330.0 12.4 6.95 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LMV831MG/NOPB SC70 DCK 5 1000 208.0 191.0 35.0
LMV831MGE/NOPB SC70 DCK 5 250 208.0 191.0 35.0
LMV831MGX/NOPB SC70 DCK 5 3000 208.0 191.0 35.0
LMV832MM/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LMV832MME/NOPB VSSOP DGK 8 250 208.0 191.0 35.0
LMV832MMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
LMV834MTX/NOPB TSSOP PW 14 2500 367.0 367.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMV834MT/NOPB PW TSSOP 14 94 495 8 2514.6 4.06
LMV834MT/NOPB.A PW TSSOP 14 94 495 8 2514.6 4.06
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
SCALE: 15X
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NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR
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NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR
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NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR
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SCALE:18X
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NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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