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1 FEATURE

Powerful Class-D Amplifier:

18W Output Power @4Q, 10% THD+N, 12V Supply

10W Output Power @8Q, 10% THD+N, 12V Supply

83dB for 217Hz, 79dB for 1kHz, 73dB for 4kHz Power Supply Rejection Ratio (PSRR)
Low Current Shutdown Mode, less than 10uA

Click-and-Pop Suppression 30 uVRMS

12C Serial Interface

Gain Selection:

5 Selectable Gain Settings in Analog mode 0dB / 20dB / 24dB / 32dB / 36dB
32 Selectable gain settings in 12C mode

Device Protection:

Over Current Protection (OCP) (Debugging)

Over Voltage Protection (OVP)

Under Voltage Lock Out (UVLO)

Over Temperature Protection (OTP)

Speaker Protection:

Anti-Clip Protection (ACP)

Filter-less Electro Magnetic Interference (EMI) mitigation

QFN-20 package

Package is Halogen-free, RoHS-compliant and TSCA-compliant

Applications
Automotive Emergency Call (e-Call) Amplifier

Telematics Systems
Instrument Cluster Systems
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2 GENERAL DESCRIPTION

NAU82110 mono high efficiency filter-free Class-D audio amplifier is capable of driving an 8Q load with
up to 10W output power. The chip features high output power capability, low-current shutdown mode,
and click-and-pop suppression. Numerous types of device protection schemes are supported.

NAUB82110 is specified for operation from -40°C ~ +105°C with QFN-20 package.
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3 PART INFORMATION
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Figure 1 Pin Configuration of QFN 20 pin 4mm x 4mm (TOP VIEW)
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Table 1 NAUB82110 Pin Description

QFN | Name Type Functionality

1 VDDSPK Supply Power Supply

2 MUTE Digital Input Drive MUTE high to mute inputs

3 DVDD Digital Supply Power Supply

4 SCL Digital Input Serial Clock for 12C

5 SDA/GS Digital Input/Output Serial Data for 12C/Gain Select

6 ADDR1 Digital Input Mode and 12C address selection

7 ADDR2 Digital Input Mode and 12C address selection

8 IN+ Analog Input Positive Input

9 IN- Analog Input Negative Input

10 TPOUT Analog Output Analog Test Pin

11 VSS Supply Ground Supply Ground

12 AVDD Analog Supply Power Supply

13 SHUTDOWNB | Digital Input Chip Enable (High = Enable; Low = PD)

14 IRQ Digital Output Interrupt Output

15 VDDSPK Supply Power Supply

16 SPK- Analog Output Negative BTL Output

17 VSSSPK Supply Ground Ground

18 VSSSPK Supply Ground Ground

19 VSSSPK Supply Ground Ground

20 SPK+ Analog Output Positive BTL Output

21 EPad Supply Ground Thermal Tab (must be connected to VSSSPK)
Jan 15, 2025 Page 7 of 30 Rev 1.1
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4 BLOCK DIAGRAM

SDA/GS )
y_ Bias &
sc £ g Reference
SHUTDOWNB 25
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ADDR1 Q o
ADDR2
oc OSCILLATOR
L
UV P VDDSPK
5 ov
i <] SPK+
Preamplifier~—— | PWM Modulator
IN- DJ— SPK-
| Power Conditioning | VSSSPK

VDD  VSS

Figure 2 NAU82110 Block Diagram
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5 ELECTRICAL CHARACTERISTICS

The tables in this chapter provide the various electrical parameters for the NAU82110 and their values.

5.1 Absolute Maximum Ratings
Condition Min Max Units
Analog supply (AVDD) -0.3 +5.50 \%
Digital supply (DVDD) -0.3 +5.50 \%
Speaker supply range (VDDSPK) -0.3 +14.1 \%
Industrial operating temperature -40 +105 °C
Storage temperature range -65 +150 °C

CAUTION: Do not operate at or near the maximum ratings listed for extended periods of time. Exposure
to such conditions may adversely influence product reliability and result in failures not
covered by the warranty.

5.2

Recommended Operating Conditions

Operating Conditions

Condition Symbol Min Typical Max Units
Analog supply range AVDD 2.70" 3.6 5.50 \Y,
Digital supply range DVDD 2.70™ 3.6 5.50 \%
Speaker supply range VDDSPK 5.5 12 13.6" \%
Ground VSS,VSSSPK 0 \%

Note: ** When analog supply range is below 3V, VDDSPK is 13.6 V, high standby current is
expected due to segment control

5.3 Analog Input Parameters
Condition Min Typ. Max. Unit

IN+ and IN- GND-0.3 - AVDD+0.3 \%
5.4 Digital Input/Output Parameters

Condition Min Typ. Max. Unit Test Conditions
Input Leakage Current SCL, SDA -1 - +1 LA AVDD = DVDD = 5.5V
Input High Voltage VIH 0.7DVDD 5.5 \%
Input low Voltage VIL VSS 0.3DVDD \%
VOH (SDA) 0.9DVDD Y
VOL (SDA) 0.2DVDD \% IOL=1mA
SDA, SCL; pull up resistor value 50K Ohm

Jan 15, 2025
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5.5 Electrical Parameters

Conditions: SHUTDOWNB = DVDD = 5V, VDDSPK=12V, VSS = 0V, Av = 20dB, Z, = «, BW = 20Hz to 22kHz, To =25 °C
Note 1 : PSRR = 20 x LOG10(GAIN x AAVDD/A(SPKP-SPKN)) dB

Symbol Parameter Conditions Typical Limit Units
Class-D Channel
RL =8 Ohm + 33 pH and Total
Harmonic Distortion+Noise (THD+N) = 8 w
1%
RL = 8 Ohm + 33 pH and Total
Harmonic Distortion+Noise (THD+N) = 10 W
10%
Po Output Power RL =4 Ohm + 33 pH and Total
Harmonic Distortion+Noise (THD+N) = 14 w
1%
RL =4 Ohm + 33 pH and Total
Harmonic Distortion+Noise (THD+N) = 18 w
10%
THD+N 1ol Harmonic Distortion + RL=8 Q + 33 uH, f=1kHz, Po =2 W 0.019 %
A-Weighted, 20Hz-20kHz, Receiver 20 VIms
e Output Noise mode no input signal, gain = 0dB H
s P A-Weighted, 20Hz-20kHz, no input 65 Vims
signal, gain = 20dB H
RL=8 Q + 33 uH, Po=8W,
A-weighted 103 dB
RL=§Q+33 MH, Po=8W, 100 dB
SNR Signal to noise ratio unweighted
9 RL=4 Q + 33 pH, Po= 8W,
; 100 dB
A-weighted
RL=4Q+33 pH, Po=8W, 97 dB
unweighted
DC, DVDD= 2.9V — 5.5V,
GAIN = 20dB 89 dB
EKT;;IEE ZZé.gBHZ, VrippLE = 200mVp p 83 dB
PSRR Power Supply Rejection Ratio frippLe = 1020H2z, VrippLE = 200mMVp p 79 dB
GAIN =20dB
frippLE = 4kHz, VwripPLE = 200mMVe_p
GAIN = 20dB /0 dB
Fres Frequency Response g;ungz ~ 20KHz, Iwatt, Ru=8 Q + +0.8/-0.1 dB
Vos Output Offset Voltage Idle Channel, Gain= 0dB +1 5 mV
Kpop Pop and Click Noise A-we_lghted, Idie input, toggling 0.12 mVrms
amplifier on/off
Rdson-P Drlyer P MOS-FET ON- Vear= 5.0_\/. RL =8Q+33uH,DC 0199 ohm
resistance Output Clipping
Rdson-N Driver N MOS-FET ON- Vear=5.0V. RL = 8 Q+33puH,DC 0.149 ohm
resistance Output Clipping
Fsw Switching Frequency Average 300 kHz
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5.6 THD+N Plots
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5.7 Frequency Response Plots
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6 FUNCTIONAL DESCRIPTION

The NAUB82110 offers excellent quantity performance as high efficiency, high output power and low
quiescent current. It also provides the following special features.

6.1 Wire-Serial Control and Data Bus (12C Style Interface)

The serial interface provides a 2-wire bidirectional read/write data interface similar to and typically
compatible with standard 12C protocol. This protocol defines any device that sends CLK onto the bus
as a master, and the receiving device as slave. The NAU82110 can function only as a slave device.
An external clock drives the device, and in accordance with the protocol, data is sent to or from the
device accordingly. All functions are controlled by means of a register control interface in the device.

6.2 2-Wire Protocol Convention

All 2-Wire interface operations must begin with a START condition, which is a HIGH-to-LOW transition
of SDA while SCL is HIGH. All 2-Wire interface operations are terminated by a STOP condition, which
is a LOW to HIGH transition of SDA while SCL is HIGH. A STOP condition at the end of a read or write
operation places the serial interface in standby mode.

An acknowledge (ACK), is a software convention is used to indicate a successful data transfer.  The
transmitting device releases the SDA bus after transmitting eight bits to allow for the ACK response.
During the ninth clock cycle, the receiver pulls the SDA line LOW to acknowledge the reception of the
eight bits of data.

Following a START condition, the master must output a device address byte. This consists of a 7-bit
device address, and the LSB of the device address byte is the R/W (Read/Write) control bit. When
R/W= 1, this indicates the master is initiating a read operation from the slave device, and when R/W=0,
the master is initiating a write operation to the slave device. If the device address matches the address
of the slave device, the slave will output an ACK during the period when the master allows for the ACK
signal.

START STOPR

START and STOP Signals

et Acknowledge

SO0 J,"Ir )i__ :'f:l \ ' "lr

Acknowladge
i §
SCL 1 L/ H'._.-/{81I"'._."|Ir§l1lh'._
R

Acknowledge and NOT Acknowledge
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Device
0 0 0 1 0 1/0 1/0 | R'W Address
Byte
Als | Al4 | Al13 | Al12 | All Al0 A9 A8 Control
Address

A7 A6 AS A4 A3 A2 Al A0 Bytes

D15 | D14 | D13 | D12 | D11 | D10 D9 D8

Data
Bytes

D7 D6 D5 D4 D3 D2 D1 DO

Slave Address Byte, Control Address Byte, and Data Byte
Figure 3 12C Protocol

6.3 2-Wire Write Operation

A Write operation consists of a two-byte instruction followed by a Data Byte. A Write operation requires
a START condition, followed by a valid device address byte with R/W= 0, a valid control address byte,
data byte, and a STOP condition.

The NAU82110 has a selectable 12C address scheme. See section 6.6.1 for setting the 12C address. If
the Device Address matches the set value, the NAU82110 will respond with the expected ACK signaling
as it accepts the data being transmitted into it.

| | | | |

| | | | |
ax || | | | |
| | | |

AT As| AS| A4 | As| AZ| ALl & Dis| o4 | o3| oz oo | Duo| oe | D& D7) D6|D5| De| D3| 02| D1 | D0

ALS [ALS |ALS [AIZ) ALL (AI0) A9 | AR

_'T»_T____

|
|

5]);0—‘ |El [} -ZIHU x| x
|

S o el ;’J | ;|?

A N ; Pt | b

- Device Addness = 0001001 W Coefmol Regsster Address IfrhiIDalang

T 0001010 | | |
0001011

Figure 4 I12C Write Sequence

6.4 2-Wire Single Read Operation

A Read operation consists of a three-byte Write instruction followed by a Read instruction of data byte.
The bus master initiates the operation issuing the following sequence: a START condition, device
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address byte with the R/W bit set to “0”, and a Control Register Address byte. This indicates to the
slave device which of its control registers is to be accessed.

The NAU82110 is programmable with ADDR1 and ADDR?2 (Section 6.6.1) as its device address. If the
device address matches this value, the NAU82110 will respond with the expected ACK signaling as it
accepts the Control Register Address being transmitted into it.  After this, the master transmits a second
START condition, and a second instantiation of the same device address, but now with R/W=1.

After again recognizing its device address, the NAU82110 transmits an ACK, followed by a one-byte
value containing the data from the selected control register inside the NAU82110. During this phase, the
master generates the ACK signaling with byte transferred from the NAU82110.

| -
o of1 |L 1] o | Jasasfafadafaeasfas]  [arfas[as]as]as .:.:l.h_'_ .:.-:-J |
Tt TE H INE |
|, | Devics Addem=r00l00] | Ry o Lol Remiter Address s i
I',‘| oOC 1oL | ] | |
e pOC 1011

L{UUJUIUUUI[HHHHHIHHMHIH]HHHIMH
< [T T

| NGRS

: X A 3
B t 18-kt Tas | € J = T
2 Deviee Address = 0001 EL' a-"-"- E T - . K K )
R DOCLOLD | | ?
T DoE1eLl

Figure 5 I12C Read Sequence

6.5 2-Wire Timing

The NAUB2110 is compatible with serial clock speeds defined as “standard mode” with SCL 0 - 100
kHz, and “fast mode” with SCL 0 - 400 kHz. At these speeds, the total bus line capacitance load is
required to be 400 pF or less.

Open collector drivers are required for the serial interface. Therefore, the bus line rise time is determined
by the total serial bus capacitance and the DVDD pull-up resistors. The NAU82110 defaults to a weak
pull up (typical 50 k ohm) for applications with no external pull up resistor.
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Tstan [ NTspiosf— — [ Tsoion N Tstan [—
(4
4 /_
SDA - X/ !
) 3
—) TsckH f— TealL
SCLK % “«
fd 77
— TSCKL — TR\SE"‘ ‘ TSTAS — TSTOS —
Symbol Description Min Typ Max Unit
Tstan SDA falling edge to SCL falling edge hold timing in 600 - - ns
START / Repeat START condition
Tstas SCL rising edge to SDA falling edge setup timing in 600 - - ns
Repeat START condition
Tstos SCL rising edge to SDA rising edge setup timing in 600 - - ns
STOP condition
TsckH SCL High Pulse Width 600 - - ns
TsckL SCL Low Pulse Width 1,300 - - ns
Trise Rise Time for all 2-wire Mode Signals - - 300 ns
TraLL Fall Time for all 2-wire Mode Signals - - 300 ns
Tspas SDA to SCL Rising Edge DATA Setup Time 100 - - ns
TspaH SCL falling Edge to SDA DATA Hold Time 0 - 600 Ns

6.6 Volume Control

The volume control operates in either an analog voltage mode, through the Gain Select pin (GS) or
through the 12C interface. The 12C volume control has 32 levels controlled by Reg0x13[4:0]. In analog
mode, there are 5 gain settings. To enter the analog mode, connect ADDR1 and ADDR2 to GND. If
ADDR1 or ADDR2 are not GND, then an 12C address is selected and the 12C interface is used to set
the gain.

6.6.1 12C mode

ADDR?2 | ADDR1 SA7to SAOQ
Analog mode(12C
0 0 disabled)
0 1 0001001x(12C mode)
1 0 0001010x(12C mode)
1 1 0001011x(12C mode)
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SA7 SA6 SA5 SA4 SA3 SA2 SAl SAO0
0 0 0 1 0 ADDR2 | ADDR1 | Read/Write

The slave address register is shown above. To select the device, address the user sends the slave address (SA7-SAl) plus a
write bit (SAO active low). Data (DO to D7) can then be sent to the device in the usual 8-bit format. The lower 5 bits of the data bit
are used to set the digital volume control according to table below. The upper 3 bits should be set to zero. There are 32 gain
settings including a mute pin selection (pin2).

REGOx13 GAIN_INDEX
D15(MSB), D14 | D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
D7 D6 D5 D4 D3 D2 D1 DO(LSB)
0 0 0 Vol5 | Vol4 Vol3 Vol2 Voll

6.6.2 Standalone mode

In Analog mode SCL, ADDR1 and ADDR?2 are tied to VSS, the gain is set using the “GS” Pin, there are 5 Settings available
depending on external hardware settings. 36dB, 32dB, 24dB, 20dB and 0dB are all selectable by hardware jumper. See table

below.
GS Pin Configuration Internal Gain (dB)
GS tie to DVDD or AVDD 36
GS connect to DVDD or AVDD through 100kQ + 5% 32
resistor
GS tie to DVDD or AVDD 24
GS connect to VSS through 100kQ * 5% resistor 20
GS tie to VSS 0

6.7 Device Protection

The NAUB2110 includes the following types of device protection:

Over Current Protection (OCP)
Supply Over Voltage Protection (OVP)
Under Voltage Lock Out (UVLO)

Over Temperature Protection (OTP)

6.7.1 Over Current Protection (OCP)

It is provided in the NAU82110. If a short circuit is detected on any of the pull-up or pull-down devices on the output drivers for at
least 16.7usec, the output drivers will be disabled for 100msec. The output drivers will then be enabled again and checked for the
short circuit. If the short circuit is still present, the output drivers are disabled after 16.7usec. This cycle will continue until the short
circuit is removed. The short circuit threshold is 3.2A at 12V with all driver segment on.

6.7.2 Supply Over Voltage Protection (OVP)

It provides in the NAU82110. If the VDDSPK supply voltage reaches 14.1V, the output drivers will be set to pull down to ground
while the NAU82110 control circuitry continues to operate. If the supply drops below 13.2V, the output drivers are re-enabled.

6.7.3 Under Voltage Lock Out (UVLO)

It provides Supply Under Voltage Protection in the NAU82110. If supply voltages drop below 2.5V, the output drivers will be
disabled while the NAU82110 control circuitry continues to operate. This will prevent the battery supply from going too low before
the host processor can safely shut down the devices on the system. If the supply goes back up, the drivers will be enabled again
at 2.55V. If the supply drops further (below 1.6 V), the internal power-on reset is activated and puts the entire device into the
power-down state. Under voltage lockout (UVLO) If AVDD is less than 2.5V (AVDD UVLO = 2.5V) or if VDDSPK is less than 4V
(VDDSPK UVLO =4V).
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6.7.4 Over Temperature Protection (OTP)

It provides in the event of thermal overload. When the internal junction temperature of the device reaches 140°C, the NAU82110
will disable the output drivers. When the device cools down and a safe operating temperature of 125°C has been achieved for at
least 100 msec, the output drivers will be enabled again.

6.7.5 Power-up and Power-down Control

When the supply voltage ramps up, the internal power on reset circuit gets triggered. At this time all internal circuits will be set to
power down state. The device can be enabled by setting the SHUTDOWNB pin high. Upon setting the SHUTDOWNB pin high,
the device will go through an internal power up sequence in order to minimize ‘pops’ on the speaker output. The complete power
up sequence will take about 4.6ms. The device will power down in about 600us, when the SHUTDOWNB pin is set low.

It is important to keep the input signal at zero amplitude or enable the mute condition in order to minimize the ‘pops’ when the
SHUTDOWNB pin is toggled.

Bypass capacitors are required to remove the AC ripple on the AVYDD/DVDD pins. The value of these capacitors depends on the
length of the trace. In most cases, 10 pF and 0.1 pF are sufficient to achieve good performance.
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6.8 Control & Status Registers

Function Name Description

Hex 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Hardware Reset
(Write any value TWICE to reset
all the config registers.)

DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | 0x0000

HARDWARE_ | HW_RST

RST

Software Reset

(Write any value TWICE to reset
1 SOFTWARE_ | SW_RESET all internal states without resetting
RST the config registers.)

DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0x0000

External IRQ Interrupt Disable
EXTIRQ_INT Control

_DIs 0 = Enable (DEFAULT)

1 = Disable

TALARM Interrupt Disable
TALARM_IN Control

T_DIS 0 = Enable (DEFAULT)

1 = Disable

Shutdown Interrupt Disable
SHUTDOWN Control

_INT_DIS 0 = Enable (DEFAULT)

1 = Disable

Low Voltage Detection Interrupt
LOVDDDET Disable Control

B_INT_DIS 0 = Enable (DEFAULT)

1 = Disable

Over Voltage Protection
OVP_INT_DI Interrupt Disable Control

S 0 = Enable (DEFAULT)

5 IRQ_MASK 1 = Disable

External IRQ Mask Enable
Control

0 = Disable

1 = Enable (DEFAULT)
TALARM Mask Enable Control
0 = Disable

1 = Enable (DEFAULT)
Shutdown Mask Enable Control
0 = Disable

1 = Enable (DEFAULT)

Low Voltage Detection Mask
Enable Control

0 = Disable

1 = Enable (DEFAULT)

Over Voltage Protection Mask
Enable Control

0 = Disable

1 = Enable (DEFAULT)

0 0x007E

EXTIRQ_MA
SK

TALARM_M
ASK

SHUTDWN_
MASK

LOVDDDET
B_MASK

OVP_MASK

DEFAULT 0 0 0 0 0 0 0 0 0

IRQ Polarity Logic Select

0 = Active low (DEFAULT)

1 = Active high

IRQ Pull Up Enable Control
0 = Disable (DEFAULT)

1 =Enable

IRQ Pull Down Enable Control
0 = Disable (DEFAULT)

1 = Enable

IRQ Type Select

0 = CMOS (DEFAULT)

1 = Schmitt trigger

IRQ Output Enable Control
0 = Disable

1 = Enable (DEFAULT)

IRQ_PL

A IRQ_CTRL
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# Bit
Function Name Description
Hex 15 [ 14 [ 13| 122 ] 12| 9 8 7
IRQ Input Enable Control
IRQ_IE 0 = Disable (DEFAULT)
1=Enable
IRQ Driving Strength Select
00 = 4mA (DEFAULT)
IRQ_PDRV 01 =8mA
10 = 12mA
11 =16mA
IRQ Slew Rate Select
IRQ_SL 0 = Low (DEFAULT)
1 = High
DEFAULT 0 0 0 0 1 0 0 0 0 0x0800
SCL Pull Up Enable Control
3CL—PAD—P 0 = Disable (DEFAULT)
1 =Enable
SCL Pull Down Enable Control
SCLfPADfP 0 = Disable (DEFAULT)
1= Enable
SCL Type Select
SCL_EﬁD_CT gCL_PAD_C 0= CMOS (DEFAULT)
1 = Schmitt trigger
B (IZCP(I,I’\_I)OCK SCL Driving Strength Select
SCL PAD P 00 = 4mA (DEFAULT)
DRV - 01 =8mA
10 = 12mA
11 = 16mA
SCL Slew Rate Select
ECL—PAD—S 0= Low (DEFAULT)
1 =High
DEFAULT 0 0 0 0 0 0 0 0 0 0x0000
SD Pull Up Enable Control
SD_PAD_PU 0 = Disable (DEFAULT)
1= Enable
SD Pull Down Enable Control
SD_PAD_PD 0 = Disable (DEFAULT)
1=Enable
SD Type Select
SD_PAD_CTR | SD_PAD_CS 0 = CMOS (DEFAULT)
c L 1 = Schmitt trigger
02%:?\‘/‘)\1—/‘\ SD Driving Strength Select
SD PAD PD 00 = 4mA (DEFAULT)
RV - 01 =8mA
10 = 12mA
11 = 16mA
SD Slew Rate Select
SD_PAD_SL 0 = Low (DEFAULT)
1 = High
DEFAULT 0 0 0 0 0 0 0 0 0 0x0000
EXTIRQ_INT External IRQ Interrupt Status
_-IEALARM—IN TALARM Interrupt Status
SHUTDWN_I Shutdown Control Interrupt
NT Status
10 IRQ STATUS LOVDDDET Low Voltage Detection Interrupt
B_INT Status
Over Voltage Protection
OVP_INT Interrupt Status
DEFAULT cjo0jp0j0fpojojpojojo 0x0000
External IRQ Interrupt Clear
EXTIRQ_CL Control
1 IRQ_CLR R 0 = No action (DEFAULT)
1 = Clear interrupt
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#

Hex

Function

Name

Bit

11

10

Description

SHUTDWN_
CLR

TALARM_C
LR

Shutdown Interrupt Clear
Control

0 = No action (DEFAULT)
1 = Clear interrupt

LOVDDDET
B_CLR

TALARM Interrupt Clear
Control

0 = No action (DEFAULT)
1 = Clear interrupt

OVP_CLR

Low Voltage Interrupt Clear
Control

0 = No action (DEFAULT)

1 = Clear interrupt

Over Voltage Protection
Interrupt Clear Control
0 = No action (DEFAULT)
1 = Clear interrupt

DEFAULT

0x0000

13

GAIN_INDEX

GAIN INDEX

DEFAULT

Digital Volume Select
00000 = -120dB/Mute

(Step size is 4dB.)
00001 = -84dB
00010 = -80dB
00011 = -76dB

v
10101 = -4dB
10110 = 0dB (DEFAULT)
10111 = 4dB

v
11101 = 28dB
11110 = 32dB
11111 = 36dB

0x0016

14

GAIN_DIG_L

DEFAULT

GAIN_DIG_L

Digital Gain Read Register
(For Reg0x13 lower two-byte
gain)

0x0000

15

GAIN_DIG_H

DEFAULT

GAIN_DIG_L

Digital Gain Read Register
(For Reg0x13 higher three-byte
gain)

0x0000

18

MisC

IRQ_ENABL
E

CTRL_PIN_
MUX

UVLO_EN

IRQ Output Enable Control

0 = Disable

(It would pass one of 0x18[10:8]
status whichever is specified)

1 = Enable (Default)

Control Pin Mutiplexing Select
(when MISC[11]=0)

000 = TALARM (DEFAULT)

001 = SHIRTR

010 = LOVDDDETB

011 = OVP

100 = MUTEB

101 = PDOSCB

110 = PWRDOWN1B_D

111 = SHUTDWNDRVRR

UVLO Enable Control
0 = Disable
1 = Enable (Default)
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# Bit
Function Name Description
Hex 15 | 14 [ 138 | 12 | 12 [ 10 9 8 7 6 5 4 3 2 1 0
Monitoring Internal OSC by IRQ
Pin Enable Control
MONITOR O (CFG_REGOA[11] is setto 1
sc - automatically if this bit is
enabled.)
0 = Disable (Default)
1 =Enable
SHUTDOWN SHUTDOWNB Input Select
B CS 0 = CMOS (Default)
- 1 = Schmitt Trigger
MUTE input Select
MUTE_CS 0=CMOS
1 = Schmitt Trigger (Default)
ADDR input Select
ADDR_CS 00 = CMOS (Default)
11 = Schmitt Trigger
DEFAULT 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0x0824
PWM Mode Select
PWMMODE : 0 = (Default)
40 BDM_IBIV_SE EII_DM_DIV_S BDM Select
DEFAULT ofo60jojojojojojojpojoj|lojofo 0x0000
Mode Select
MODE -
55 MODE 0 = 12C (Default)
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0x0000
IZIS—DEVICE 12C Device ID
I2C_DEVICE_| | SILICON N N .
58 D REVISION ID Silicon Revision Bits
DEFAULT 0 0 0 0 1 0 0 1 1 1 1 1 0 0 0 1 | ox09F1
COARSE_L Coarse Trim Select
OooP (To reduce EMI)
FINE_INC Incremental Fine Trim Select
69 MTO
FINE_SLOP OSC Fine Trim Select
DEFAULT 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0x00CO0
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7 APPLICATION CIRCUIT

7.1 Typical Application Diagram

0.47u

—— e
Analog Input o }

.47u

__”_ INN

SDA/GS
12C Interface
SCL

Processor SHUTDOWNB

IRQ

MUTE SPK-
ADDR1

ADDR2

SPK+

— AVDD
—— DvVDD

VSS o SPKVDD Power VSS
47| ou Conditioning
———| SPKVDD
SPKVSS 0—%
s

Figure 6 NAU82110 System Diagram by 12C

—— SPKVSS
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0.47u

AVDD DVDD —l I— INP

Analog Input
gnp 0.47u

GS Pin Configuration  Internal Gain (dB)

GS tie to VDD 3 100KOhm 3608 _"_ INN

GS connect to VDD through 32d8B

100k Q + 5% resistor 2
Floating (open node) 24 24d8 0 SDA/GS
GS connect to VSS through » 2008
100k Q + 5% resistor
GS tie to VSS 0 0d8 AVPDI DVDD SCL
100KOhm SPK+ M
1K
T o |?{H UTDOWNB
: a SPK-
l o— MUTE L]
ADDRL
ADDR2
S — ,
: o O AVDD
4@ 01 Q| DVDD
gs Vss Power
Conditioning
SPKVDD
SPKVSS |

R

Figure 7 NAU82110 Standalone System Diagram

Note: SHUTDOWNB pin need to add a 1~10uF capacitor and 1KOhm resistor connection with DVDD or AVDD
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7.2  Printed Circuit Board Layout Considerations

Good Printed Circuit Board (PCB) layout and grounding techniques are essential to achieve good audio
performance. It is better to use low-resistance traces as these devices are driving low impedance loads.
The resistance of the traces has a significant effect on the output power delivered to the load. In order
to dissipate more heat, use wide traces for the power and ground lines.

7.3 PCB Layout Notes

The Class-D Amplifier is a high-power switching circuits that can cause Electro Magnetic Interference
(EMI) when poorly connected. Therefore, care must be taken to design the PCB eliminate Electro
Magnetic Interference (EMI), reduce IR drops, and maximize heat dissipation.

The following notes are provided to assist product design and enhance product performance:

Use a VSS plane, preferably on both sides, to shield clocks and reduce EMI.

Maximize the copper to the VSS pins and have solid connections to the plane.

Planes on DVDD & AVDD are optional.

The DVDD & AVDD connection needs to be a solid piece of copper.

Use thick copper options on the supply layers if cost permits.

Keep the speaker connections short and thick. Do not use VIAs.

Use a small speaker connector like a wire terminal block (Phoenix Contact)

For better heat dissipation, use VIAs to conduct heat to the other side of the PCB.

Do not use VIA’s to connect OUT+ & OUT-. Use a direct top layer copper connection to the pins.
Thick copper is preferred.

Use large or multiple parallel VIAs to decoupling capacitors when connecting to a ground plane.
The digital 1O lines can be shielded between power planes.
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8 PACKAGE DIMENSION

20-lead plastic QFN 20; 4X4mm?2, 0.8mm thickness, 0.5mm lead pitch.

TOP VIEW BOTTOM VIEW
) D o
15 | 11 11 | 15 L
i N LH Hjil -
| 10 10 I
16 ‘ T — i 16
| - | -
| |
| I— - S B
i 77;' P‘\NW \D\ I:
20 ‘ ] . — ‘ [ ]20
| i
| HRURIER
1 5 5 ‘ 1
s
| :
< |
J mlln ﬁ mlnE—— N

LSEATING PLANE m‘

Controlling Dimension :Millimeters

DIMENSION DIMENSION
(MM> (Inch>

SYMBOL

MIN. [ NOM. | MAX. | MIN. | NOM. | MAX.
A 070 0.75 0.80 0.02756| 0.029530.03150
Al 0 0.02 0.05 0 0.0079 |0.00197
A3 0.203 REF 0.0079 REF
b 018 0.25 0.30  |0.00709 | 0.00984 |0.01181
D 390 4.00 410 01535 |01575 |01614
D2 1.90 2.00 210 ]0.0748 |0.0787 |0.0827
E 3.90 4.00 410 01535 |0.1575 |0l6l4
E2 1.90 2.00 210 |0.0748 |0.0787 |0.0827
E 0.50 BSC 0.01969 BSC
L 0.30 ‘ 0.40 ‘ 0.50 0.01181 ‘ 001574 ‘0‘01969
y 0.08 0.00315

Note:D2,E2 by die size difference .

NAU82110 20 pin QFN Package Specification
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9 ORDERING INFORMATION

Part Number Dimension Package Package Material
NAU82110YG 4mm x 4mm QFN-20 Green
NAU82110

Package Material:

G =  Green Package (Halogen-free, RoHS-compliant)
& TSCA-compliant

Package Type:
Y = QFN-20
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10 REVISION HISTORY

REVISION DATE DESCRIPTION
1.0 Aug 29, 2024 Initial Release
Update Typical Application Diagram
1.1 Jan 15, 2025 Update Pin Diagram
Update Register Names
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IMPORTANT NOTICE

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all types
of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims
to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and
liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheef belong to their respective owners.
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