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N X A 2101
1.4W fixed g ain m o n o fu lly d ifferen tial

au d io p o w er am p lifier

G eneral D escription
The N XA 2101 is a 1.4W high efficiency audio pow er am plifier. It operates in extrem ely

efficient class D operation, using the high sw itching speed of pow er M O S transistors.

The N XA2101 is designed to m eet the dem ands of m obile phones and other portable

com m unication devices. The device operates from 2.5V to 5.5V, draw ing only 2.5m A at

5V of quiescent supply current. The N XA 2101 is available in space-saving 3m m *3m m

D FN package. The N XA 2101 features a low -pow er consum ption shutdow n m ode, and

therm al shutdow n protection. It also utilizes circuitry to reduce "Pop noise" during device

turn-on.

Features
. Supply Voltage : 2.5V~5.5V

. M ono B TL am plifier m ode

. 1.4W into 8Ω From a 5V Supply at TH D = 10% (Typ)

. Low Supply C urrent : 2.0m A typ at 3.6V

. Shutdow n C urrent : 1.0uA (M ax)

. Fixed G ain : 12.0dB / U nder 12.0dB gain w ith external resister

. Short-circuit and Therm al Protection

. Self enable w hen rem ove protection condition

. Extrem ely low pop noise w ith sub-feedback technic

. Package : D FN -8 3m m *3m m

Applications
. M obile phones

. PD A s

. Portable electronic devices

O rdering Inform ation

Part N um ber M arking Junction Tem p. range Package

N X A 2101 -40℃~125℃ 3m m *3m m D F N
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B lock D iagram
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Pin D escription
Pin N am e Pin N o. I/O D escription

SH D N 1 I Shutdow n pin (active low )

N C (B YP) 2 I N o connection

VIP 3 I Positive differential input

VIN 4 I N egative differential input

VO P 5 O Positive B TL output

VC C 6 S Pow er supply

G N D 7 S G round

VO N 8 O N egative B TL output

M axim um Absolute R atings

Param eter Sym bol Value U nit

Supply voltage Vcc -0.3~6.0 V

O perating supply voltage Vcc 2.5~5.5 V

O perating free-air tem perature TA -40~125 ℃

Storage tem perature Tstg -50~200 ℃

Pow er dissipation Pdm ax N ote1 m W

N ote1.) It depends on TA, Pdm ax=(Tj-Ta)/θJa, θJa of 3m m *3m m D FN is about 75℃/W ,

If Tj rise about 140℃, then therm al protection is O N

Electrical C haracteristics
(Vcc=3.3V, G N D =0V, SH D N =Vcc, speaker im pedance = 8Ω)

C haracteristics Sym bol C onditions
Value

U nit
m in typ m ax

Supply Voltage R ange Vcc 2.5 5.5 V

Q uiescent current Icc
Vcc=2.5V, VO P=VO N 1.8

m A
Vcc=5V, VO P=VO N 2.5 5.0

Shutdow n current ISH D N SH D N =0 1.0 uA

G ain 2*140kΩ/(70kΩ+R i) V/V

Static drain-source on state
resistance

R D S Vcc=5V 0.5 0.8 Ω

O utput voltage noise Vn
Vcc=3.6V, f=20~20KH z,

A v=12dB
35 uVR M S
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C haracteristics Sym bol C onditions
Value

U nit
m in typ m ax

Sw itching frequency f(sw ) Vcc=5V, VIP=VIN - 350 - kH z

Low -output sw ing
R L=8Ω, Vcc=5V, VIP=Vcc,

VIN =0V or VIP=0V, VIN =Vcc
0.3 V

H igh-output sw ing
R L=8Ω, Vcc=5V, VIP=Vcc,

VIN =0V or VIP=0V, VIN =Vcc
4.7 V

SH D N threshold voltage VSH D N
Vcc=5V, Pow er on 2.8 V

Vcc=5V, Pow er off 1.9 V

Therm al shutdow n
Threshold 150 ℃

H ysteresis 30 ℃

Pow er Supply R ejection R atio PSR R

Vcc=3.6V, fripple=217H z,

Vripple=200m Vpp sine,

Inputs to A C G N D

C I=0.1uF, Input R eferred

-75 dB

C om m on M ode R ejection R atio C M R R
Vcc=3.6V, Vripple=1Vpp sine,

fripple=217H z, Input R eferred
-65 dB

O utput pow er Po

TH D +N =1% ,

f=1kH z, R L=8Ω

Vcc=5V 1.2

WVcc=3.6V 0.63

Vcc=2.5V 0.28

TH D +N =10% ,

f=1kH z, R L=8Ω

Vcc=5V 1.4

WVcc=3.6V 0.75

Vcc=2.5V 0.35

Total harm onic distortion

+ N oise
TH D +N

Po=0.7W , f=1kH z, Vcc=5V 0.08

%Po=0.4W , f=1kH z, Vcc=3.6V 0.09

Po=0.2W , f=1kH z, Vcc=2.5V 0.1

Signal-to-N oise-R atio SN R Vcc=5V, Po=1W , R L=8Ω 98 dB
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Application N ote

Fully D ifferential Am plifier
The N XA 2101 is a fully differential am plifier w ith differential inputs and outputs. The fully

differential am plifier consists of a differential am plifier and a com m on m ode am plifier.

Shutdow n M ode
The N XA 2101 feature a low -pow er shutdow n m ode that reduces quiescent current con-

sum ption to 1.0uA (M ax). The SH D N input should be held high during norm al operation

w hen the am plifier is in use.

Pop-N oise Suppression
The N XA 2101 feature Pop-noise suppression circuitry that reduces audible Pop noise

during startup and shutdow n. W hen entering shutdow n, the am plifier outputs are pulled to

G N D through an internal 150kΩ resistor.

Short-circuit Protection
The N XA 2101 has short circuit protection circuitry on the outputs that prevents dam age

to the device during output-to-output shorts, output-to-G N D shorts, and output-to-Vcc

shorts. W hen a short-circuit is detected on the outputs, the part im m ediately disable the

output drive. A nd after about 200u seconds, It w ill clear the internal short-circuit flag and

allow for norm al operation. If the short w as not rem oved yet, the protection circuitry w ill

activate and output w ill disable again. W hen short-circuit flag is clear itself, if the short

w as rem oved, then this chip is do norm al operation

B ypass capacitor and start-up Tim e
The internal voltage divider at the B YP pin of this device sets a m id-supply voltage for

internal references and the output voltage to Vcc/2. B ypass capacitor also determ ines the

rise tim e of VO P and VO N w hen the device is taken out of shutdow n.

The larger the capacitor, the slow er the rise tim e.

Therm al Protection
Therm al protection on the N XA 2101 prevents dam age to the device w hen internal die

tem perature exceeds 150℃. O nce the die tem perature exceeds the therm al set point,

outputs are disabled. This is not a latched fault. The therm al fault is cleared once the

tem perature of the die is reduced by 30℃.The device begins norm al operation at this

point.

G ain Selection
The gain of the N XA 2101 is set by the external resistors, R in in Figure1.

The G ain is given by Equation : Av = 2×140kΩ / (70kΩ+R in)

The R in resistors should be placed close to the input pins of the N XA 2101
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Application C ircuit
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Figure1. D ifferential Input A pplication Schem atic (G ain selection by R in)
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Figure2. D ifferential Input A pplication Schem atic w ith Input capacitors (Fixed gain)
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Figure3. Single-Ended A pplication Schem atic


