LMEA49721 Evaluation Board

Introduction

This application note provides information on how to use the
LME49721 demonstration board for evaluation of the
LME49721 Rail-to-Rail Input/Output, high performance, high
fidelity operational amplifier. The LME49721 demonstration
board is designed for the user to fully evaluate the LME49721
in either inverting, non-inverting, or unity gain voltage follower
configuration. This board is shown in Figure 1.

General Description

The LME49721 is a low distortion (THD+N = 0.00008%, Ay =
2, Vout = 4Vp.p, fiy = 1kHz2), low noise (4nV/vHz) Rail-to-Rail
Input/Output operational amplifier optimized and fully speci-
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fied for high performance, high fidelity applications. The Rail-
to-Rail Input/Output operational amplifier delivers superior
signal amplification for outstanding performance. The
LME49721 has a slew rate of +8.5V/us, an output current ca-
pability of £9.7mA, and an input bias current of 40fA. This
operational amplifier can easily drive 10kQ loads to within
10mV of each power supply voltage.

Operating Conditions

The LME49721 has a supply voltage range from +2.2V to
+5.5V single supply or £1.1V to +2.75V dual supply. Please
note the demonstration board is designed for dual supply op-
eration only.
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FIGURE 1. LME49721 Demo Board Schematic
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TABLE 1. Demo Board Connections

Designator Label Function

JP1 OUT_1 Output Signal A

JP2 IN_1 Input Signal A

JP3 OouUT_2 Output Signal B

JP4 IN_2 Input Signal B

JP5 +Vpp GND -Vgg Power Supply Connections
P1 OUT_1 Output Signal A

P2 IN_1 Input Signal A

P3 OouT_2 Output Signal B

P4 IN_2 Input Signal B
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Configuring the LME49721 Amplifier R,/R3. Table 2 shows the recommended Build of Materials for

an inverting amplifier.
INVERTING CONFIGURATION

Figure 2 shows the typical connection for a inverting amplifier.
The output voltage is centered on zero with a gain of A, = -

Rs3 Ry JPq
1kQ 1kQ 1
M NV 2
JMPR4 JMPR2 R P
P 0 ) 00 !
JMPR3
1 +
2 R4
0Q =
P2 =
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FIGURE 2. Inverting Amplifier
The user configure the LME49721 demonstration board in an Place the desired value resistor (1kQ minimum) to set the
inverting configuration by making the following changes: inverting gain in R;(Rg) and R,(R;)
Place 0Q resistor (or short) JMPR, (JMPR,) Leave the JMPR, (JMPR;) and JMPR, (JMPR;) open
Place 0Q resistor (or short) R, (Rg) Place 0Q resistor (or short) Ry (Rg)

TABLE 2. Example Demonstration Board Build of Materials for Inverting Configuration

Description Designator Part Number Mfg.
Ceramic Capacitor 0.1uF, 10% C1,C2 C0805C104K3RAC7533 Kemet
50V 0805 SMD
Tantalum Capacitor 10puF, 10% C3,C4 T491B106K025AT Kemet
20V, B-size
Resistor 0 Q, 1/8W 1% 0805 SMD | JMPR;, JMPR,, Ry, R, Rg, CRCWO0805000020EA Vishay
Ry
Resistor 10kQ, 1/8W, 1% 0805 R,, Rs, Rg, R, CRCWO080510KOFKEA Vishay
SMD
Header, 2—Pin JP, JP,, JP, JP,
Header, 3-Pin JPy
SMA standup connectors P1-P4 (Optional) 132134 Amphenol Connex
NON-INVERTING CONFIGURATION a gain of Ay = 1+ (R,/Rj). Table 3 shows the recommended
Figure 3 shows the typical connection for a non-inveting am- Build of Materials for a non-inverting amplifier.

plifier. Again the output voltage is centered on zero but with

3 www.national.com

19.1-NV



AN-1767
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FIGURE 3. Non-Inverting Amplifier

The user configure the LME49721 demonstration board in
Non-Inverting configuration by making the following changes:
Place 0Q resistor (or short) JMPR, (JMPR;) and JMPR,
(JMPRy)
Place the desired value resistors (1kQ minimum) to set in-
verting gain in Rg(Rg) and R,(R;)

Leave the JMPR, (JMPR,) and R, (Rg) open
Place 0Q resistor (or short) R, (Rg)

TABLE 3. Example Demonstration Board Build of Materials for Non-Inverting Configuration

Description Designator Part Number Mfg.
Ceramic Capacitor 0.1uF, 10% C1,C2 C0805C104K3RAC7533 Kemet
50V 0805 SMD
Tantalum Capacitor 10puF, 10% C3,C4 T491B106K025AT Kemet
20V, B-size
Resistor 0 Q, 1/8W 1% 0805 SMD| JMPR,, JMPR;, JMPR;, CRCWO0805000020EA Vishay
JMPRg, Ry, Rg
Resistor 10kQ, 1/8W, 1% 0805 R,, Rs, R, Rg CRCWO080510KOFKEA Vishay
SMD
Header, 2—Pin JP, JP,, JP, JP,
Header, 3-Pin JPy
SMA standup connectors P1-P4 (Optional) 132134 Amphenol Connex

VOLTAGE FOLLOWER CONFIGURATION

Figure 4 shows the typical connection for a Voltage Follower
amplifier or also called a Buffer. A Voltage Follower Amplifier
can be used to solve impedance matching problems, to re-
duce power consumption in the source, or to drive heavy

loads. The input impedance of the LME49721 is very high.
Therefore, the input of the LME49721 does not load down the
source. The Voltage Follower is a unity stable amplifier, 1V/
V. Table 4 shows the recommended Build of Materials for an
inverting amplifier.
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FIGURE 4. Voltage Follower Amplifier
The user configure the LME49721 demonstration board in a Place 0Q resistor (or short) JMPR; (JMPRg)
Voltage Follower configuration by making the following Leave R4(Rg) and R,(Rg) open
changes: Leave JMPR,(JMPR,) and JMPR,(JMPR;) open

Place 0Q resistor (or short) R, (R;) and R, (Rg)

TABLE 4. Example Demonstration Board Build of Materials for Voltage Follower Configuration

Description Designator Part Number Mfg.
Ceramic Capacitor 0.1pF, 10% C1,C2 C0805C104K3RAC7533 Kemet
50V 0805 SMD
Tantalum Capacitor 10pF, 10% C3,C4 T491B106K025AT Kemet
20V, B-size
Resistor 0 3, 1/8W 1% 0805 SMD | JMPR;, JMPRg, Ry, Ry, Rg, CRCWO0805000020EA Vishay
R7
Header, 2—Pin JP4, JP,, JP,, JP,
Header, 3—Pin JP;
SMA standup connectors P1-P4 (Optional) 132134 Amphenol Connex
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Demonstration Board Layout

Bottom Layer
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Typical Performance Characteristics

THD+N vs Frequency
Vg = 2.5V, Voyr = 2Vpp, R, = 2kQ
Ay = +1, 22kHz BW
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THD+N vs Frequency
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THD+N vs Frequency
Vg = 2.5V, Vour = 2Vpp, R, = 10kQ
Ay = +1, 22kHz BW
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THD+N vs Frequency

Vg = 22,5V, Vo1 = 4Vp p, R, = 2kQ

A, = 2, 22kHz BW
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THD+N vs Frequency
Vg =25V, Vour = 2Vpp, R, = 10kQ
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THD+N vs Frequency
Vg =2.5V, Vo1 = 2V, R, = 600Q
Ay = +1, 22kHz BW
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THD+N vs Frequency
Vg =25V, Vo1 = 2Vpp, R, =600Q
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THD+N vs Frequency
Vg =225V, Vo1 = 4Vpp
R_=10kQ, A, =2
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THD+N vs Frequency
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THD+N vs Output Voltage
Vg=2.5V, R =2kQ, Ay = +1

THD+N vs Output Voltage
Vg =225V, R =2kQ, A, =2
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THD+N vs Output Voltage
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THD+N vs Output Voltage
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THD+N vs Output Voltage
Vg =+2.5V, R, =10kQ, A, =2

0.1

Pttt

0.01

0.001 %

THD+N (%)

0.0001

0.00001
100m 200m 1 2

OUTPUT VOLTAGE (V)
30047140

THD+N vs Output Voltage
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Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH www.national.com/webench
Audio www.national.com/audio Analog University www.national.com/AU
Clock Conditioners www.national.com/timing App Notes www.national.com/appnotes
Data Converters www.national.com/adc Distributors www.national.com/contacts
Displays www.national.com/displays Green Compliance www.national.com/quality/green
Ethernet www.national.com/ethernet Packaging www.national.com/packaging
Interface www.national.com/interface Quality and Reliability |www.national.com/quality
LVDS www.national.com/lvds Reference Designs www.national.com/refdesigns
Power Management www.hational.com/power Feedback www.national.com/feedback

Switching Regulators www.national.com/switchers

LDOs www.national.com/Ido
LED Lighting www.national.com/led
PowerWise www.national.com/powerwise

Serial Digital Interface (SDI) |www.national.com/sdi
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Wireless (PLL/VCO) www.national.com/wireless
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