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Evaluation Package Contents Hardware Installation Instructions

e LM49370 Demonstration Board 1) Plug the USB Subsystem Motherboard to the bottom side
¢ USB Subsystem Motherboard of the LM49370 Demonstration Board (via J1, J2, J3). The
e« USB Cable connection between the USB Subsytem Motherboard and the

LM49370 Demonstration Board is keyed in a way such that
there is only one possible physical orientation between the

. . two boards.
Software Installation Instructions 2) Attach one end of the USB cable to a free USB port on your

(Windows ZOOO/NT/XP) PC and the other end to the USB Interface Card.

1) Unzip the LM49370.zip file to a specified folder. 3) Run the LM49370.exe file. The LM49370 Control Software
will run only if a proper USB connection exists from the PC to
the Demonstration Board and also if there is power supplied

e LM49370 Control Software

2) Run setup.exe from the specified folder.

3) The LM49370 Control Software installation will begin. to the Demonstration Board (see next section).
LM49370 Control Software Powering up the LM49370

1) The LM49370 Control Software will operate only if the .

LM49370 Demonstration Board setup has been properly Demonstration Board

powered up and connected to the PC’s USB port. 1) The LM49370 Demonstration Board can be powered up
2) If there is no proper connection made, the LM49370 Control through the USB Subsytem Motherboard or through an ex-
Software will not operate correctly. ternal power supply.

3) If the LM49370 Demonstration Board setup is correct and 2) Jumpers JU6-JU9 set USB power operation or external
the LM49370 Control Software will load normally. If the USB power supply operation. Close JU6-JU9 for USB power op-
or power is disconnected, the LM49370 Control Software will eration. Open JUB-JU9 for external power supply operation.

indicate that there is a USB I/O error. Once the proper con-
nection has been re-established, then the LM49370 Control
Software will operate normally.
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FIGURE 1. Powering up the LM49370 Demonstration Board Using USB Power
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3) During USB Power operation, all external power supply
lines must be disconnected from the LM49370 Demonstration
Board. When configured for USB Power operation the
LM49370 Demonstration Board draws its required power
from the computer’'s USB port.

4) During USB Power operation, DV and BBV are set to
3.3V. AV, is set according to the position of the JP14 jumper
on the USB Subsystem Motherboard. Placing the JP14
jumper at the “5V” position will set AV to 5V. Placing the
JP14 jumper at the “ADJ” position sets AV, to be either 3.8V
or 3V depending on the LM49370 Control Software setting
(default setting is 3.8V).

5) During External Power supply operation, the use of exter-
nal power supplies is expected. There are dedicated header
pins for BBVDD (JP17), DVpp (JP18), AVpp (JP19) to ac-
commodate external power supply inputs. The polarity of the
power supply header pins are indicated by the silkscreen
“GND” label. Itis recommended to keep AV 2 DV, Please
refer to the LM49370 datasheet for operating ranges.

6) On the LM49370 Demonstration Board, the A_Vpy and
LS_Vpp pins are tied to system AVp,. The PLL_Vp, and
D_Vpp pins are tied to system DV.
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FIGURE 2. Powering up the LM49370 Demonstration Board Using an External Power Supply
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Interfacing with the LM49370's
Digital I/0

1) The LM49370 features two digital audio buses (I12S and
PCM). The I2S bus can accept digital audio data from either
the USB Subsystem Motherboard (via J3) or from an external
digital audio data source (such as the Audio Precision
PSIA-2722). The PCM bus can accept digital audio data from
an external source (such as the PSIA-2722).

2) For the 12S stereo bus, connect an external 12S source to
JP23 of the LM49370 Demonstration Board. The pinout and
polarity of JP23 is indicated by the top silkscreen of the
Demonstration Board. If an external I12S source is not avail-
able, the USB Subsystem Motherboard should be used in-
stead. The LM49370 plugs into the USB Subsystem Mother-
board via J1-J3. I12S data is transmitted from the Motherboard
via connector J3.

3) For the mono PCM bus, connect an external PCM source
to JP24 of the LM49370 Demonstration Board. The pinout
and polarity of JP24 is indicated by the top silkscreen of the
Demonstration Board. The LM49370’s general purpose input/
output pins, GPIO1 and GPIO2, is also accessed via pins 10
and 12 of JP24.

4) For proper operation, a clock source must drive the
LM49370’s MCLK pin. The MCLK pin of the LM49370 can be
driven by two methods. An external clock source can be ap-
plied to pin 1 of JP23 for external MCLK operation. The
second method is to allow the USB Subsystem Motherboard
to drive the MCLK pin via pin 1 of J3. When using the MCLK
generated by the USB Subsystem Motherboard, pin 1 of JP23
should be left open.

5) The LM49370’s interrupt request pin (IRQ) is accessed via
JP11.
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FIGURE 3. Interfacing with the LM49370 Demonstration Board's Digital I/O
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Analog Audio Input Connections

1) The USB Subsystem Motherboard can supply analog au-
dio input signals to the AUX_L, AUX_R, CP_IN+, and CP_IN-
pins of the LM49370 via connector J3.

2) The AUX_L and AUX_R single-ended stereo input pins can
also be directly accessed on the Demonstration Board via
JP20 and JP21.

3) The differential input, CP_IN, can also be directly accessed
via JP22.

4) The single-ended external microphone input pin,
EXT_MIC, is directly accessed via JP7. A headset with a mi-
crophone can be plugged into HPJ1 or HPJ2 to route a
microphone signal to the EXT_MIC pin.

5) The differential internal microphone input, INT_MIC, is di-
rectly accessed via JP2. A microphone can also be plugged
into mic jack HPJ3 to route a microphone signal to the
INT_MIC input.
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FIGURE 4. Interfacing with the LM49370 Demonstration Board's Analog Audio Inputs
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Class D Amplifier Evaluation
1) The LM49370 contains a filterless Class D amplifier output
designed to drive a mobile phone’s handsfree loudspeaker.

2) Connector JP3 is used to directly access the Class D am-
plifier output. Connect any speaker load directly to JP3.

3) For measurement purposes, the LM49370 Demonstration
Board requires an external measurement filter to remove the
switching artifacts of the Class D amplifier output. An external
lowpass filter is required to measure the loudspeaker’s audio
output signal (i.e. THD+N, output power).
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FIGURE 5. Class D Amplifier Evaluation
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Headphone Output Configuration

1) The LM49370 Demonstration Board supports two different
headphone amplifier output configurations: Output-Capaci-
torless (OCL) and Single-ended Capacitively Coupled (SE).
2) Jumpers JU1-JU5 are used to switch between OCL and
SE headphone output modes. For OCL operation close JU2,
JU3 and place JU1, JU4, JU5 in the “OCL” position. For SE

operation open JU2, JU3 and place JU1, JU4, JU5 in the “SE”
position.

3) The LM49370 [2C/SPI Control Software programs the
LM49370 to be eitherin OCL mode or SE mode. ltis important
to match the software setting to the corresponding jumper
settings of the LM49370 Demonstration Board for correct
headphone operation.
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FIGURE 6. Headphone Output Configuration
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Headphone Amplifier Evaluation

1) The LM49370 Demonstration Board accommodates both
3.5mm and 2.5mm audio plugs for 3 or 4 wire headphones
and headsets. The headphone jacks, HPJ1 and HPJ2, can
be used to monitor the LM49370’s stereo headphone outputs.

HPJ1 and HPJ2 can also accommodate an external micro-
phone input (EXT_MIC) from a headset.

2) The right headphone output (HPR) is directly accessed via
JP9. The left headphone output (HPL) is directly accessed via
JP8.
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FIGURE 7. Headphone Output Connections
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Additional Audio Amplifie

Evaluation

1) The AUX_OUT amplifier output is directly
LM49370 Demonstration Board via JP6.

r

accessed on the

2) The CP_OUT amplifier output is directly accessed on the
LM49370 Demonstration Board via JP26.

3) The earpiece amplifier output (EP) is directly accessed on
the LM49370 Demonstration Board via JP5.
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LM49370 Demonstration Board Schematic
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Notes

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.

EXCEPT AS PROVIDED IN NATIONAL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.
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