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ABSTRACT
This application report discusses the DC parameters.
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Introduction

When looking at a datasheet, it is important to see at what voltage and conditions the part is specified.
The first column is the abbreviated symbol of the parameter. The second column is the name and
description of the parameter. In addition, there might be some added conditions to a particular parameter
located in the third column. There are three test conditions: Minimum, Typical, and Maximum values.
These are guaranteed values for the performance of this part. Also, for this parameter there are bolded
maximum values, which indicate the condition at temperature extremes. The last column states the unit of
the parameter.

In the "Typical Characteristics" section of this datasheet, there are various curves displaying different
parameters. These curves are used to help understand the specified values of the datasheet.

Vs (Input Offset Voltage)

In an ideal case, in any op-amp circuit, when QV is applied to the input, OV should be expected at the
output. In actuality, there is a voltage present at the output. This voltage is due to the number of
mismatches of the op-amp's internal transistors and resistance. The value of V is determined by the
voltage required to make the output voltage OV.

Table 1. Offset Voltage for LMP7731 (Electrical Characteristics)®

Symbol Parameter Conditions Min Typ Max Units

Vos Input Offset Voltage Veu = 4.5V +6 +50
+120

Vey = 0.5V +6 +40
+100

1\Y

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V" =0V,
Veu = V12, R, > 10 kQ to V*/2.

The part in Figure 1, the LMP7731, is specified at 5V, at 25 °C, V' =5V, V'=0V, Vo, = V/2, R, >10kQ to
V*/2. The offset voltage to the LMP7731 is specified at V., = 4.5V and 0.5V instead of the usual 2.5V.

In Figure 1, the offset voltage is -6uV at 5V and 25°C.

Offset Voltage vs. Supply Voltage
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Figure 1. Offset Voltage vs. V., for LMP7731 (Typical Characteristics)
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3 TCV,s (Input Offset Voltage Drift)

TCV, is defined as the temperature coefficient of the offset voltage. The value of TCV, is determined by
the amount of change in input offset voltage per degree Celsius.

Table 2. Offset Voltage Drift for LMP7731 (Electrical Characteristics)®

Symbol Parameter Conditions Min Typ Max Units
TCVos Input Offset Voltage Drift Vew = 4.5V +0.5 +1.0 VI
Vew = 0.5V £0.2 +0.8 H

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,
Vem = V12, R > 10 kQ to V*/2.

Like the offset voltage, the offset voltage drift has the conditions of V, = 4.5V and 0.5V instead of the
usual 2.5V.

In the upper left corner of Figure 2, the parameters of the graph are shown, with the supply voltage at 3.3
and 5V, common mode voltage at 0.5V and the temperature range from -40 °C to 125 °C.

The TCVg typical value for the LMP7731 according to Figure 2 is -0.2uV/°C.

TCV,g Distribution
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Figure 2. Percentage vs. TCV,, Distribution for LMP7731 (Typical Characteristics)
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4 I (Input Current)

An ideal op-amp has no current flowing in the input terminals. In actuality, there are small currents that
flow through both input terminals. The input current is defined as the sum of the currents that flow into the

op-amp.
Table 3. Input Current for LMP2011 (Electrical Characteristics)®
Symbol Parameter Conditions Min Typ Max Units
In Input Current -3 pA

(1) 5V DC Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ =0V,
Vew = 2.5V and R, > 1IMQ.

The LMP2011 is specified at 5V, at 25 °C, V' =5V, V=0V, V, = 2.5V, R, >1MQ. There are no additional
conditions associated with this parameter.

Copyright © 2008-2013, Texas Instruments Incorporated

5 los (Input Offset Current)
The difference between the currents flowing into the input terminals.
Table 4. Input Offset Current for LMP7731 (Electrical Characteristics)®®
Symbol Parameter Conditions Min Typ Max Units
los Input Offset Current Ven = 4.5V +1 +50
+70
nA
Vew = 0.5V +11 +65
+80
(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,
Vew = V2, R, > 10 kQ to V*/2.
(2) Boldface limits apply at the temperature extremes.
The LMP7731 is specified at 5V, at 25 °C, V' =5V, V=0V, V., = V'/2, R, >10kQ to V*/2. This particular
parameter has the conditions of V., = 4.5V and V¢, = 0.5V.
6 TClys (Input Offset Current Drift)
The change in input offset current due to the change in temperature.
Table 5. Input Offset Current Drift for LMP7731 (Electrical Characteristics)®
Symbol Parameter Conditions Min Typ Max Units
TClos Input Offset Current Drift Vem = 0.5V and Vg = 4.5V 0.0482 nA/°C
(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V" =5V, V" = 0V,
Vew = V2, R > 10 kQ to V*/2.
The LMP7731 is specified at 5V, at 25 °C, V' =5V, V=0V, V., = V'/2, R, >10kQ to V*/2. This particular
parameter has the conditions of V., = 0.5V and V¢, = 4.5V.
4 AN-1873 DC Parameters
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7 I; (Bias Current)

In an ideal op-amp circuit, there should be no current flowing in or out of the input terminals. But in
actuality, there is a small current that flows into both terminals. The bias current is calculated as the
average of the two input currents.

Table 6. Bias Current for LMP7731 (Electrical Characteristics)®®

Symbol Parameter Conditions Min Typ Max Units
lg Input Bias Current Vew = 4.5V +1.5 +30
+50
nA
Vew = 0.5V 14 +50
+85

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,
Vew = VY2, R, > 10 kQ to V*/2.

(2) Boldface limits apply at the temperature extremes.

The LMP7731 is specified at 5V, at 25 °C, V' =5V, V=0V, V., = V'/2, R, >10kQ to V*/2. This particular
parameter has the conditions of V., = 0.5V and V¢, = 4.5V.

In the upper right corner of Figure 3, the conditions of this graph are shown with the supply voltage at 5V.
The input bias current value at V,, = 0.5V at 25°C is at 14nA
The input bias current value at V., = 4.5V at 25°C is at 1.5nA

Input Bias Current vs. Vg
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Figure 3. Input Bias Current vs. VCM For LMP7731 (Typical Characteristics)
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8 CMRR (Common Mode Rejection Ratio)

This parameter is calculated as the change in input offset voltage with respect to the change in the

common mode voltage. CMRR is defined as 20*log(AV/AVys) , in decibels (dB).

Table 7. Common Mode Rejection Ratio for LMP7731 (Electrical Characteristics)®

Symbol Parameter Conditions Min Typ Max Units
CMRR Common Mode Rejection Ratio | 0.15V V¢, 0.7V 101 120
0.23 <V 0.7V 89 dB
1.5V £V, £4.85V 105 130
1.5V £ Vg £ 4.77V 99

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,

Vew = V2, R, > 10 KQ to V*/2.

The LMP7731 is specified at 5V, at 25 °C, V' =5V, V'=0V, Vy = V'/2, R, >10kQ to V*/2. This particular
parameter has the V., conditions ranging between 0.15 and 0.7, 0.23 and 0.7, 1.5 and 4.85, and 1.5 and
4.77 volts.

In the upper right corner of Figure 4, the conditions of this parameter are given as the supply voltage at
2.5, 3.3, and 5 volts.

The CMRR for the LMP7731 at 5V is measured to be 130dB.

CMRR (dB)
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Figure 4. Common Mode Rejection Ratio vs. Frequency For LMP7731 (Typical Characteristics)
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9 PSRR (Power Supply Rejection Ratio)

This parameter is calculated as the change in input offset voltage with respect to the change in power
supply voltage. PSRR is defined as 20*log(AVos/AVsyepLy) , in decibels (dB).

Table 8. Power Supply Rejection Ratio for LMP7731 (Electrical Characteristics)®

Symbol Parameter Conditions Min Typ Max Units
PSRR Power Supply Rejection Ratio 2.5V <V+ <5V 111 129
105 dB
1.8V sV+ <55V 117

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V" =5V, V" =0V,
Vew = V2, R > 10 kQ to V*/2.

The LMP7731 is specified at 5V, at 25 °C, V' =5V, V=0V, V., = V'/2, R, >10kQ to V*/2. This particular
parameter has the V* conditions in the range of 2.5 to 5, and 1.8 to 5.5 volts.

The PSRR for the LMP7731 at 5V is measured to be 129dB.

PSRR vs. Frequency
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Figure 5. Power Supply Rejection Ratio vs. Frequency For LMP7731 (Typical Characteristics)

SNOA532A—-June 2008—-Revised May 2013 AN-1873 DC Parameters

Submit Documentation Feedback
Copyright © 2008-2013, Texas Instruments Incorporated

7


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOA532A

13 TEXAS
INSTRUMENTS

Ao (Open Loop/Large Signal Voltage Gain) www.ti.com

10 A, (Open Loop/Large Signal Voltage Gain)

The ratio of the output signal to the input signal (the gain) of the amplifier without external feedback, in
decibels (dB).

Table 9. Large Signal Voltage Gain for LMP7731 (Electrical Characteristics)®

Symbol Parameter Conditions Min Typ Max Units
AvoL Large Signal Voltage Gain R, =10 kQ to V+/2 112 130
Vo = 0.5V to 4.5V 104 dB
R, =2 kQ to V+/2 110 119
Vo = 0.5V to 4.5V 94

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,
Vem = V12, R > 10 kQ to V*/2.

The LMP7731 is specified at 5V, at 25 °C, V' =5V, V'=0V, Vy = V'/2, R, >10kQ to V*/2. This particular
parameter has the R, = 10kQ to V*/2 with V, from 0.5 to 4.5V and R, = 2kQ to V*/2 with V, from 0.5 to
4.5V.

11  V, (Voltage Swing)

This is the maximum peak-to-peak voltage swing that can be inputted to the circuit without clipping the
signal.

Table 10. Output Swing High and Low for LMP7731 (Electrical Characteristics)

Table 10. Offset Voltage for LMP7731 (Electrical Characteristics)®

Symbol Parameter Conditions Min Typ Max Units
Vo Output Swing High R, =10 kQ to V+/2 8 50
75
R.=2kQto V+/2 24 50

75 mV from
- either
Output Swing Low R, =10 kQ to V+/2 9 50 rail

75
R =2 kQto V+/2 23 50
75

(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V" =5V, V" =0V,
Vew = V2, R > 10 kQ to V*/2.

The LMP7731 is specified at 5V, at 25 °C, V' =5V, V'=0V, V., = V'/2, R, >10kQ to V*/2. This particular
parameter has the R, = 10kQ to V*/2 and R, = 2kQ to V*/2.
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12 Iy (Output Short Circuit Current)
The amount of current that is drawn from the output.
Table 11. Output Short Circuit Current for LMP7731 (Electrical Characteristics)®
Symbol Parameter Conditions Min Typ Max Units
lo Output Short Circuit Current Sourcing, Vg = V+/2 33 47
27
mA
Sinking, Vo = V+/2 30 49
V) (diff) = =100 mVv 25
(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,
Vew = V2, R, > 10 kQ to V*/2.
The LMP7731 is specified at 5V, at 25 °C, V' =5V, V'=0V, Vy = V'/2, R, >10kQ to V*/2. This particular
parameter has the Vg = V*/2 with V,, (diff) = 200mV for sourcing and Vg = V*/2 with V, (diff) = -100mV for
sinking.
13  Is (Supply Current)
The current into the Vcc+ and Vcce- inputs required to operate the op amp.
Table 12. Supply Current for LMP7731 (Electrical Characteristics)®
Symbol Parameter Conditions Min Typ Max Units
Is Supply current Ve = 4.5V 2.2 3.0
(Per Channel) 3.7
mA
Vew = 0.5V 25 34
4.2
(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V* =5V, V™ = 0V,
Vew = V2, R, > 10 kQ to V*/2.
The LMP7731 is specified at 5V, at 25 °C, V' =5V, V'=0V, Vy = V'/2, R, >10kQ to V*/2. This particular
parameter has the V,=4.5 and 0.5V.
14 CMVR (Common Mode Voltage Range)
(Also called Input Voltage Range) The amplifier's common mode voltage operation range. If the common
mode voltage has exceeded the limits, the op amp will not function as stated in the datasheet.
Table 13. Input Common-Mode Voltage Range for LMP7731 (Electrical Characteristics)®
Symbol Parameter Conditions Min Typ Max Units
CMVR Input Common-Mode Voltage Large Signal CMRR = 80 dB 0 5 v
Range
(1) 5V Electrical Characteristics: Unless otherwise specified, all limits are guaranteed for T, = 25°C, V" =5V, V" = 0V,
Vew = V2, R > 10 kQ to V*/2.
The LMP7731 is specified at 5V, at 25 °C, V' =5V, V=0V, V., = V'/2, R, >10kQ to V*/2. This particular
parameter has the Large Signal CMRR = 80dB.
SNOA532A—-June 2008—-Revised May 2013 AN-1873 DC Parameters 9
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty 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 significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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