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4 Pin Configuration and Functions
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& 4-1. LMC6492: D Package, 8-Pin SOIC (Top View)

Z% 4-1. Pin Functions: LMC6492

e PIN e TYPE DESCRIPTION
1 OUTA Output | Output for amplifier A
2 =-IN A Input Inverting input for amplifier A
3 +IN A Input Noninverting input for amplifier A
4 V- Power Negative supply voltage input
5 +IN B Input Noninverting input for amplifier B
6 -INB Input Inverting input for amplifier B
7 ouTB Qutput | Output for amplifier B
8 V+ Power Positive supply voltage input
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Kl 4-2. LMC6494: D Package, 14-Pin SOIC (Top View)
% 4-2. Pin Functions: LMC6494
PIN
TYPE DESCRIPTION
NO. NAME
1 OUT A OQutput | Output for amplifier A
2 -IN A Input Inverting input for amplifier A
3 +IN A Input Noninverting input for amplifier A
4 V+ Power |Positive supply voltage input
5 +IN B Input Noninverting input for amplifier B
6 -INB Input Inverting input for amplifier B
7 ouTB Output | Output for amplifier B
8 OouTC Output | Output for amplifier C
9 -INC Input Inverting input for amplifier C
10 +IN C Input Noninverting input for amplifier C
1 V- Power |Negative supply voltage input
12 +INC Input Inverting input for amplifier D
13 +INC Input Noninverting input for amplifier D
14 ouTC Output | Output for amplifier D
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted (1) ()

MIN MAX UNIT

Differential input voltage +Supply Voltage

Voltage at input/output pin (V-)-03 (V+)+0.3 \%
Vs Supply voltage, Vg = (V+) - (V-) 16 \Y

Current at input pin -5 5 mA

Current at output pin ) -30 30 mA

Current at power supply pin 40 mA

Lead temperature (soldering, 10 sec) 260 °C
Tste Storage temperature -65 150 °C
T, Junction temperature () 150 °C

M

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

)
(©)

specifications.

If military- or aerospace-specified devices are required, please contact the Tl Sales Office or Distributors for availability and

Applies to both single-supply and split-supply operation. Continuous short circuit operation at elevated ambient temperature can result

in exceeding the maximum allowed junction temperature of 150°C. Output currents in excess of £30 mA over a long term can

adversely affect reliability.

4)

The maximum power dissipation is a function of T jimax), R 0 ya, @nd Ta. The maximum allowable power dissipation at any ambient

temperature is Pp = (Tymax) = Ta) / 9 ya. All numbers apply for packages soldered directly into a printed circuit board (PCB).

5.2 ESD Ratings

VALUE UNIT
V(esD) ‘Electrostatic discharge ‘Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000 \%
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vs Supply voltage, Vg = (V+) - (V-) 25 15.5 \Y
T, Junction temperature -40 125 C
5.4 Thermal Information
LMC6492 LMC6494
THERMAL METRIC(") D (SOIC) D (SOIC) UNIT
8 PINS 8 PINS
Roa Junction-to-ambient thermal resistance 171 118 °C/W

M
report.

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
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5.5 Electrical Characteristics

atT;=+25°C,V+=5V,V- =0V, Vecu=Vour=V+/2,and R_. > 1 MQ (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT
DC SPECS
+0.11 +3
LMC649xAE
Ta= -40°C to +125°C +3.8
Vos Input offset voltage mV
+0.11 6
LMC649xBE
Ta= -40°C to +125°C +6.8
dVos/dT 'd”rﬁt‘t offsetvoltage |+ _ _40°c 1o +125°C +1 uv/eC
+0.15
Ig Input bias current pA
Ta= -40°Cto +125°C +200
+0.075
los Input offset current pA
Ta= -40°C to +125°C +100
Cin Common-mode input 3 oF
capacitance
RN Input resistance >10 TQ
LMC649xAE 65 82
0V<Vem<15V,V+=15V I, = -40°C to +125°C 60
LMC649xBE 63 82
. 0V <Veu <15V, V+=15V |1, = -40°Cto +125°C 58
CMRR | Common-mode A dB
rejection ratio LMCG49xAE 65 82
0V<Vem<5V,V+=5V Ta= - 40°C to +125°C 60
LMC649xBE 63 82
0V<Vem<5V,V+=5V Ta= -40°C to +125°C 58
LMC649xAE 65 82
o e YO octovasC 60
iti . Vo=25V A= " o+
+PSRR Positive power _ o dB
supply rejection ratio || MC649xBE 63 82
5V<V+<15V,V- =0V,
Vo=25V Ta= -40°C to +125°C 58
LMC649xAE 65 82
-5V<V-<-15V,V+=0
\Z Ta= -40°C to +125°C 60
i _ Vo= -25V
“PSRR Negative power- o dB
supply rejection ratio || MC649xBE 63 82
-5V<V-<-15V,V+=0
v, Ta= -40°C to +125°C 58
Vo= -25V
vV-)-
Low 03 0.25
v Input common-mode |V+=5V and 15V, Low, To = -40°C to +125°C 0 v
cM voltage for CMRR = 50 dB ) (V+) +
High 0.25 (V+)+0.3
High, Ta = - 40°C to +125°C V+
) Sourcing, R, =2kQ to7.5V,V+=15V, 75V < Vo< 115 300
Ay Ig_]zirge-agnal voltage |y VimV
Sinking, RL=2kQ to7.5V,V+=15V,35V < Vo <75V 40
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5.5 Electrical Characteristics ( 4t )

atT;=+25°C,V+=5V,V- =0V, Vecu=Vour=V+/2,and R_. > 1 MQ (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Swing high 4.8 49
Swing high, 47
Ta= -40°C to +125°C :
V+=5V,R.=2kQ toV+/2 -
Swing low 0.1 0.18
Swing low,
Ta= - 40°C to +125°C 0.24
Swing high 4.5 4.7
Swing high,
Ta= - 40°C to +125°C 4.24
V+=5V,R. =600 Q@ toV+/2 -
Swing low 0.3 0.5
Swing low,
Ta= - 40°C to +125°C 0-65
Vo Voltage output swing \%
Swing high 14.4 14.7
Swing high,
Ta= - 40°C to +125°C 14.0
V+=15V,R =2kQ toV+/2 -
Swing low 0.16 0.35
Swing low, 05
Ta= -40°C to +125°C )
Swing high 13.4 14.1
Swing high, 13
V+=15V, R =600 Q to V+/ Ta= -40°C to +125°C
2 Swing low 0.5 1.0
Swing low, 15
Ta= -40°C to +125°C :
16 25
V+ =5V, sourcing, Vo =0V
Ta= -40°C to +125°C 10
11 22
V+ =5V, sinking, Vo =5V " "
Output short-circuit Ta= -40°Cto +125°C 8
Isc mA
current 28 30
V+ =15V, sourcing, Vo =0V
Ta= -40°C to +125°C 20
30 30
V+ =15V, sinking, Vo =5 V(1)
Ta= -40°C to +125°C 22
Per amplifier, V+ =5V, 0.5 0.875
Vo=V+/2 Ta= -40°C to +125°C 1.05
Is Supply current mA
Per amplifier, V+ = 15V, 0.65 0.975
Vo=V+/2 Ta= -40°C to +125°C 1.15
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5.5 Electrical Characteristics ( 4t )
atTy=+25°C,V+=5V,V- =0V, Voy = Vour =V+/2,and R_ > 1 MQ (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT
AC SPECS
= 0.7 1.3
SR Slew rate(® V+ =15 V, connected as Vius
voltage follower with 10-V step Tp = -40°C to +125°C 0.5
GBW Gain bandwidth V+=15V 15 MHz
O Phase margin 50 Deg
G, Gain margin 15 dB
. ) Input referred
Amp-to-amp isolation |\, "_ 15\ 'R = 100 kQ to 7.5V, Vo = 12 Vpp, f = 1 kHz 150 dB
en Input-referred voltage f=1kHz Vey =1V 37 nv/ v Az
noise
. Input current noise _
in density f=1kHz 0.06 pA/ v Hz
D Total harmonic f=1kHz, Ay= -2, R. =10k, Vo= -4.1 Vpp 0.01 y
. . (]
distortion f=10kHz Ay = -2, R =10kQ, Vo = 8.5 Vpp, V+ =10V 0.01

(1) Do not short circuit output to V+ when V+ is greater than 13 V or reliability is adversely affected.

(2) Number specified is the slower of either the positive or negative slew rates.
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5.6 Typical Characteristics

at Vg = +15V, single supply, and T = 25°C (unless otherwise specified)
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5.6 Typical Characteristics (continued)

at Vg = +15 'V, single supply, and T = 25°C (unless otherwise specified)
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5.6 Typical Characteristics (continued)

at Vg = +15 'V, single supply, and T = 25°C (unless otherwise specified)
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5.6 Typical Characteristics (continued)

at Vg = +15 'V, single supply, and T = 25°C (unless otherwise specified)
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5.6 Typical Characteristics (continued)

at Vg = +15 'V, single supply, and T = 25°C (unless otherwise specified)
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5.6 Typical Characteristics (continued)

at Vg = +15 'V, single supply, and T = 25°C (unless otherwise specified)
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6 Application and Implementation

#1E

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
S REIEH T HNM . & I IEFF N, DR RS EE.

6.1 Application Information
6.1.1 Input Common-Mode Voltage Range

Unlike Bi-FET amplifier designs, the LMC649x does not exhibit phase inversion when an input voltage exceeds
the negative supply voltage. 6-1 shows an input voltage exceeding both supplies with no resulting phase
inversion on the output.

& 6-1. Input Voltage Signal Exceeds the
LMC649x Power Supply Voltages With
No Output Phase Inversion

The LMC649x is a true rail-to-rail input operational amplifier with an input common-mode range that extends
beyond either supply rail. When the input common-mode voltage swings to about 3 V from the positive rail, some
dc specifications, namely offset voltage, can be slightly degraded. ¥ 6-2 illustrates the input offset behavior
across the entire common-mode range.

3000

- - [
2500 | V-=-75V,V+=75V
2000 ‘
1500

1000

500 -
0

| .|
-500 | ] L
| |
| |

-1000
-1500
-2000
-2500
-3000

Offset Voltage (uV)

8 -7 6 -5-4-3-2-101234516 7 8
Common-Mode Voltage (V)

& 6-2. Input Offset Voltage vs Common-Mode Voltage

The absolute maximum input voltage is 300 mV beyond either supply rail at room temperature. Voltages greatly
exceeding this absolute maximum rating, as in 4| 6-3, can cause excessive current to flow in or out of the input
pins possibly affecting reliability.
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& 6-3. A £7.5-V Input Signal Greatly Exceeds the 5-V Supply in Figure 6-3, Causing No Phase Inversion
Due to R,

Applications that exceed this rating must externally limit the maximum input current to £5 mA with an input
resistor (R|) as shown in & 6-4.

— Vour
Vin
R=10kQ

E 6-4. R, Input Current Protection for
Voltages Exceeding the Supply Voltages

6.1.2 Rail-to-Rail Output

The LMC649x output can swing to within a few hundred millivolts of either supply voltage. Using the specified
output swing specifications, an approximate output resistance can be calculated for different sourcing and
sinking conditions. Using the calculated output resistance, the maximum output voltage swing can be estimated
as a function of load.

6.1.3 Compensating for Input Capacitance

Large values of feedback resistance are commonly used for amplifiers with ultra-low input current, such as the
LMCB49x.

Although the LMC649x is highly stable over a wide range of operating conditions, make sure that certain
precautions are met to achieve the desired pulse response when a large feedback resistor is used. Large
feedback resistors with even small values of input capacitance (due to transducers, photodiodes, and circuit
board parasitics) reduce phase margins.

When high input impedances are demanded, guarding of the LMC649x is suggested. Guarding input lines not
only reduces leakage, but also lowers stray input capacitance. See Printed-Circuit-Board Layout for High
Impedance Work.

The effect of input capacitance can be compensated by adding a capacitor, C;, around the feedback resistors (as
in & 6-1) so that:

1 1
>
27R1CN  27RoCs 1)
or
RiCn <R, C; (2)
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The exact value of C)y is difficult to know; therefore, C; can be experimentally adjusted so that the desired pulse

response is achieved. See the LMC660 and LMC662 for a more detailed discussion on compensating for input
capacitance.

1 —0 Vour

6-5. Canceling the Effect of Input Capacitance

6.1.4 Capacitive Load Tolerance

All rail-to-rail output swing operational amplifiers have voltage gain in the output stage. A compensation
capacitor is normally included in this integrator stage. The frequency location of the dominant pole is affected by
the resistive load on the amplifier. Capacitive load driving capability can be optimized by using an appropriate
resistive load in parallel with the capacitive load (see Typical Curves).

Direct capacitive loading reduces the phase margin of many op amps. A pole in the feedback loop is created by
the combination of the op-amp output impedance and the capacitive load. The open-loop output impedance of
the LMC649x is shown in & 6-6. This pole induces phase lag at the unity-gain crossover frequency of the
amplifier resulting in either an oscillatory or underdamped pulse response. With a few external components, op
amps can easily indirectly drive capacitive loads, as shown in [ 6-7.

1000

— V5=5V,VCM=2.5V
— Vs=15V,Veu=7.5V

Open-Loop Output Impedence ()

1k 10k 100k 1M
Frequency (Hz)

& 6-6. LMC649x Open-Loop Ouput Impedance

Vour

Cloap
= 330 pF
¢

10 kQ |

& 6-7. LMC649x Noninverting Amplifier, Compensated to Handle Capacitive Loads
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6.2 Typical Application
6.2.1 Application Circuits

Where: Vo=V +Vy-V3 - Vg
(V1 + V2 = (V3 + V4) to keep VO >0 VDC

& 6-8. DC Summing Amplifier (Viy = 0 Vpc and Vg = Vpc

R2
100k
M
R1 R4
100k

R3
100k

1
3 LMC6492

%LMCGAQZ b—O0 Vo

+V2 O- +

For

R1 R4

R2 R3
(CMRR depends on this resistor ratio match)
Vo =1 +E(V2—V1)
R3
As shown: Vg =2(V, = V4)

6-9. High Input Z, DC Differential Amplifier

R¢
™
NV

lceLL l
(CELL HAS OV
ACROSS IT)

Vo

& 6-10. Photo Voltaic-Cell Amplifier
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+

| R3 R4
7LMC6494 —VW————WN—
- 10k 100k
R1, 44.2k
9.1k
R2 -
Vin 2 TLMCE494 —o Vo7
pot < +
[
RS, 44.2k
— VW\—
1
4
+

R6 R7
LMC6494 —AAA—¢
+ 10k 91k 20k pot

Vout _ R2 + 2R1 XE
VIN R2 R3

If R1 =R5, R3 =R6, and R4 = R7; then

~Ay =~ 100 for circuit shown (R, = 9.3k).

6-11. Instrumentation Amplifier

¢
Il
1A
Vin R2
R1
I 2 — Vour

1 Cz [Re
R1 = R2,C1 = G2, f — ———— Damping Factor = 1 /== + /o=
27R1CT Damping Factor = %2 \ iy \Re

Kl 6-12. Rail-to-Rail Single Supply Low Pass Filter

This low-pass filter circuit can be used as an antialiasing filter with the same supply as the ADC. Filter designs
can also take advantage of the LMC649x ultra-low input current. The ultra-low input current yields negligible

offset error even when large value resistors are used. This configuration in turn allows the use of smaller-valued
capacitors that take up less board space and cost less.

100 pF

& 6-13. Low Voltage Peak Detector with Rail-to-Rail Peak Capture Range

Dielectric absorption and leakage is minimized by using a polystyrene or polypropylene hold capacitor. The

droop rate is primarily determined by the value of Cy and diode leakage current. Select low-leakage current
diodes to minimize drooping.

Copyright © 2023 Texas Instruments Incorporated
Product Folder Links: LMC6492 LMC6494

English Data Sheet: SNOS724


https://www.ti.com.cn/product/cn/lmc6492?qgpn=lmc6492
https://www.ti.com.cn/product/cn/lmc6494?qgpn=lmc6494
https://www.ti.com.cn/cn/lit/pdf/ZHCSTP1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTP1E&partnum=LMC6492
https://www.ti.com.cn/product/cn/lmc6492?qgpn=lmc6492
https://www.ti.com.cn/product/cn/lmc6494?qgpn=lmc6494
https://www.ti.com/lit/pdf/SNOS724

13 TEXAS

INSTRUMENTS LMC6492, LMC6494
www.ti.com.cn ZHCSTP1E - AUGUST 2000 - REVISED NOVEMBER 2023
STRAIN VREF.
GAUGE
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1 A
, VWA
, 5V
1
| _
: %LMC6492 — V,
. +
Rf =Rx
R¢>> R1, R2, R3, and R4
v = ( R2_ PR3 ) R((R3 + RY)
O \R1+R2 R4+R3 R3Ra  noF

K] 6-14. Pressure Sensor

In @ manifold absolute pressure sensor application, a strain gauge is mounted on the intake manifold in the
engine unit. Manifold pressure causes the sensing resistors, R1, R2, R3 and R4 to change. The resistors change
in a way such that R2 and R4 increase by the same amount R1 and R3 decrease. This causes a differential
voltage between the input of the amplifier. The gain of the amplifier is adjusted by Rs.

6.3 Layout
6.3.1 Layout Guidelines
6.3.1.1 Printed-Circuit-Board Layout For High-Impedance Work

Any circuit that operates with less than 1000 pA of leakage current requires special layout of the printed circuit
board (PCB). To take advantage of the ultra-low bias current of the LMC649x, typically 150 fA, an excellent
layout is required. Fortunately, the techniques to obtain low leakages are quite simple. First, do not ignore the
surface leakage of the PCB. Even though this leakage can sometimes appear acceptably low, under conditions
of high humidity or dust or contamination, the surface leakage is appreciable.

To minimize the effect of any surface leakage, lay out a ring of foil completely surrounding the LMC6492x inputs
and the terminals of components connected to the op-amp inputs, as in &l 6-15. To have a significant effect,
place guard rings on both the top and bottom of the PCB. This printed circuit foil must then be connected to a
voltage that is at the same voltage as the amplifier inputs because no leakage current can flow between two
points at the same potential.

For example, a PCB trace-to-pad resistance of 1012 Q, which is normally considered a very large resistance,
can leak 5 pA if the trace is a 5-V bus adjacent to the pad of the input. This causes a 33 times degradation from
the LMC649x actual performance. If a guard ring is used and held within 5 mV of the inputs, then the same
resistance of 10" Q only causes 0.05 pA of leakage current. & 6-15 to & 6-17 show typical connections of
guard rings for standard op-amp configurations.
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2/

@) @) ®) ®)

-IN1 +IN1 V-

@) @) ®)

( y

LGuard Ring

K 6-15. Examples of Guard Ring in PCB Layout

ct R2
I AN
i1 AA
Rl r==fn R2 ’VR\}‘ 1 1
INPUT -M/‘.: . MN—¢ 1 N ;_ : )
1 1 — Guard Ring —p 1 — OUTPUT
! 4. INPUT — L+
Guard Ring =1 1 b— OUTPUT [——
f -+ &l 6-17. Noninverting Amplifier
K 6-16. Inverting Amplifier
P
1 1 -
—_ b— OUTPUT
INPUT —+ i+

& 6-18. Follower

Be aware that when laying out a PCB for the sake of just a few circuits is inappropriate, the following technique
is even better than a guard ring on a PCB. Do not insert the amplifier input pin into the board at all; instead, bend
the input pin up in the air and use only air as an insulator because air is an excellent insulator. In this case, some
of the advantages of PCB construction are lost, but the advantages are sometimes well worth the effort of using
point-to-point up-in-the-air wiring. &l 6-19 shows an example of air wiring.

FEEDBACK
CAPACITOR

RESISTOR OP AMP

Rl if

PC Board

L soLoEr connEcTION
(Input pins are lifted out of PCB and soldered directly to components. All other pins connected to the PCB).

& 6-19. Air Wiring
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7 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

7.1 B4R

744 FFRCHE
7.1.1.1 Spice Macromodel

A spice macromodel is available for the LMC649x. This model includes accurate simulation of:

* Input common-model voltage range

* Frequency and transient response

* GBW dependence on loading conditions

* Quiescent and dynamic supply current

* Output swing dependence on loading conditions

and many other characteristics as listed on the macromodel disk.
Contact your local Texas Instruments sales office to obtain an operational amplifier spice model library disk.

7.1.1.2 PSpice® for TI

PSpice® for Tl & 1] #5 Bh P At 5 H00 FE BV BE A e 1 AN 0 BOR IR . AEHEAT AR R A I 2 AT B8 T~ R GE e v h A R R gt v
iR, A FART & A 4 ke T T
7.1.1.3 TINA-TI™ (5 E#/E ( 5T )

TINA-TI™ 15 B8 2 — KW B 5 . Thiesa K HIET SPICE 54 B85 EAZF . TINA-TI 45 EikfE 2 TINA™
BAE) — R BB TIRERRAS |, B T — RV TCIRMG JEREAL AN | AR IS TSR N T — N % . TINA-TI 1)
AR LT 1L 451 SPICE B BSR4 | DA HAh % ThRE .

TINA-TI 15 B AR BT I 5 AL EERE ), (ETH P L2 Moy RS , H P AT s T E A BT e 2%
o RIS AR PR N AR B A R DA TE RS S, IR — A s S g S 3 T A

#E

D2z E TINA BAFEE TINA-TI B JE A fefl FIX 6504 . 15 M TINA-TI™ B4 SopF 3 vp R 38 27 1)
TINA-TI i A

7.1.1.4 DIP-Adapter-EVM

f&i 8 DIP-Adapter-EVM fin iz ORS00 JE A AN | 1% EVM A5 Bl T PRId A2 bA bt 42 /N 204 3 T W e 284 9
HAr MG h . A HIBERT ) Samtec i 1 HREBAT AT 52 SCRFI IS SBOR A% | B I IX e 1 i EL i SR = LA
# . DIP-Adapter-EVM &3 ## DL Rk 7@ 3% : D 5t U (SOIC-8). PW (TSSOP-8). DGK (VSSOP-8).
DBV ( SOT-23-6. SOT-23-5 i1 SOT-23-3 ) . DCK ( SC70-6 £ SC70-5 ) 1 DRL (SOT563-6).

7.1.1.5 DIYAMP-EVM
DIYAMP-EVM & —Z S KPR A E (EVM) |, AT 3R AL ESERIBORSS H | (8 F P BEAE ML d v A e TR & R 06 e

. Ik EVM FH 3 Fholk 558 H 3k 15 ( SC70. SOT23 il SOIC ) Ff4t 12 P47 IO BRI E | Aok
OB, Fa e MMz DA K R ERE FH F EE RN U IR ) B RS L

7.1.1.6 TI 2 &1t

TI ZE &2 0 TR EREIN HLE RO R, TI SH MR T2 sl Bk r TIERHE . 44

WEE iR SEREEIRI g (PCB) HLE J5 3 B FIAG R A 2k WIRNE B DA EREI 45 R . TI 2% 1T il fE 263K
HY , R3EA https://www.ti.com/reference-designs.
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Trademarks

TINA-TI™ and TI E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.

PSpice® is a registered trademark of Cadence Design Systems, Inc.
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8 Revision History
T DU RRCAS B DR AT BE -5 24 RS 1) RS AN (]

Changes from Revision D (March 2013) to Revision E (November 2023) Page
T T I AR e R ARt R bRt bRt bRt b ettt 1
o U T A SR RS . BRI XS BRI SR T e 1
s WNINT GIBIELERIZIRE . HkS ESD SER. HMEFEIGE MWHFISEH. PR BN i A
B~ i ERIEIERF  ASALIE . FREFTE T IGIG L B IF e 1
o THER TEAER A P (PDIP) 52 oottt en e 1
o DT S IS EELI oottt bttt ettt et 1
* Moved ESD tolerance value from Absolute Maximum Ratings to ESD Ratings .............cccccccvvuueeeeeeeeeeieeeecinns 4
* Updated note 1 of Absolute Maximum RaAtiNgs .............cccccuuuueieiiee et e e 4
* Changed Operating Conditions to Recommended Operating Conditions and deleted redundant table note.... 4
* Moved thermal information values from Operating Conditions to Thermal Information ...............cccccccoviveeennns 4
*  Updated format of Electrical CRAraCteriStiCS ............uuuiiiiiiiiiieeieeieeit e e ettt e e e e e e e e e e s s e aeeeeeeaaaeeeeaaananes 5

» Deleted table notes 1, 2, and 3 from Electrical Characteristics to be consistent with standard Tl data sheets..5
* Added * to input offset voltage, input offset voltage drift, input bias current, and input offset current in

LYo (o= T O g T L= Tor (= 1 o PSP 5
* Updated parameter names to be consistent with modern data sheets...........cccccooooiiii, 5
* Moved the AC Electrical Characteristics and DC Electrical Characteristics to Electrical Characteristics ........ 5
* Changed supply current specification from total to per amplifier in Electrical Characteristics ............cccccc......... 5
* Deleted Figures 13 to 15, Figures 21 to 25, Figures 34 to 35, and Figures 51t054.........ccccciiiiiiiieeee e, 8
* Added Input Offset Voltage vs Common-Mode Voltage plot in Amplifier Topology and related description ....14
* Updated description of Rail-t0-Rail QUIDUL ...............eeeeeeiiiiiieiieeieieeee et e e e e e e e e e e e e 15
Changes from Revision C (March 2013) to Revision D (March 2013) Page
* Changed layout of National Data Sheet to Tl format...........ccoiiii i 21

9 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LMC6492AEM LIFEBUY SOIC D 8 95 Non-RoHS Call Tl Level-1-235C-UNLIM -40to 125 LMC64
& Green 92AEM
LMC6492AEM/NOPB LIFEBUY SOIC D 8 95 RoOHS & Green SN Level-1-260C-UNLIM -40to 125 LMC64
92AEM
LMC6492AEMX/NOPB ACTIVE SoIC D 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40to 125 LMC64
92AEM
LMC6492BEM/NOPB LIFEBUY SoIC D 8 95 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 LMC64
92BEM
LMC6492BEMX/NOPB ACTIVE SoICc D 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 LMC64
92BEM
LMC6494AEMX/NOPB ACTIVE SOIC D 14 2500 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 LMC6494
AEM
LMC6494BEMX/NOPB ACTIVE SOIC D 14 2500 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 LMC6494
BEM

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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)
LMC6492AEMX/NOPB SolIC D 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LMC6492BEMX/NOPB SOIC D 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LMC6494AEMX/NOPB SOIC D 14 2500 330.0 16.4 65 | 935 | 23 8.0 16.0 Q1
LMC6494BEMX/NOPB SoIC D 14 2500 330.0 16.4 65 | 935 | 23 8.0 16.0 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)
LMC6492AEMX/NOPB SOIC D 8 2500 367.0 367.0 35.0
LMC6492BEMX/NOPB SoIC D 8 2500 367.0 367.0 35.0
LMC6494AEMX/NOPB SolIC D 14 2500 356.0 356.0 35.0
LMC6494BEMX/NOPB SolIC D 14 2500 356.0 356.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMC6492AEM D SoIC 8 95 495 8 4064 3.05
LMCG6492AEM D SoIC 8 95 495 8 4064 3.05

LMC6492AEM/NOPB D SoIC 8 95 495 8 4064 3.05
LMC6492BEM/NOPB D SoIC 8 95 495 8 4064 3.05
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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.

INSTRUMENTS

www.ti.com



ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024 , EMN{XES (TI) 7]


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	Table of Contents
	4 Pin Configuration and Functions
	5 Specifications
	5.1 Absolute Maximum Ratings
	5.2 ESD Ratings
	5.3 Recommended Operating Conditions
	5.4 Thermal Information
	5.5 Electrical Characteristics
	5.6 Typical Characteristics

	6 Application and Implementation
	6.1 Application Information
	6.1.1 Input Common-Mode Voltage Range
	6.1.2 Rail-to-Rail Output
	6.1.3 Compensating for Input Capacitance
	6.1.4 Capacitive Load Tolerance

	6.2 Typical Application
	6.2.1 Application Circuits

	6.3 Layout
	6.3.1 Layout Guidelines
	6.3.1.1 Printed-Circuit-Board Layout For High-Impedance Work



	7 Device and Documentation Support
	7.1 器件支持
	7.1.1 开发支持
	7.1.1.1 Spice Macromodel
	7.1.1.2 PSpice® for TI
	7.1.1.3 TINA-TI™ 仿真软件（免费下载）
	7.1.1.4 DIP-Adapter-EVM
	7.1.1.5 DIYAMP-EVM
	7.1.1.6 TI 参考设计
	7.1.1.7 滤波器设计工具


	7.2 接收文档更新通知
	7.3 支持资源
	Trademarks
	7.4 静电放电警告
	7.5 术语表

	8 Revision History
	9 Mechanical, Packaging, and Orderable Information



