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AA4005

2.7W STEREO AUDIO POWER AMPLIFIER
WITH SHUTDOWN 4 SELECTABLE GAIN SETUPS

Description

Pin Assignments

The AA4005 is a Class AB audio power amplifier which can deliver
2.7W into 3Q speakers with 5.0V power supply and THD+N less than
10%. It is designed especially for Notebook PC and portable media
player applications.

The AA4005 features stereo full differential input or 2 sets of stereo
Single-Ended audio input. There are 4 different gain settings at BTL
mode-6dB, 10dB, 15.6dB and 21.6dB, changed by setting GAINO,
GAINL1 pins.

The AA4005 is available in TSSOP-20 (EDP) package.

Features

. Output Power, THD+N = 10%
1.5W at BTL Mode for 8Q2 Speaker
2.3W at BTL Mode for 4Q Speaker
2.7W at BTL Mode for 3Q Speaker
. Supply Voltage Range: 4.5V to 5.5V
. 4 Selectable Internal Fixed Gain Setups
. Stereo Full Differential Input
. Low Power Consumption at Shutdown Mode 150pA Typical
. Excellent Click/POP Noise Suppression
. Thermal Shutdown Protection

(Top View)

GND [ 1] O 120] GND
GAINO [ 2 | '19] SHUTDOWN
GAIN1[ 3| 118) OUTR+
OUTL+[ 4 | - 17 ] RIN-

LIN- 5 o % 16] VDD
PVDD [ 6 | 53 1154PVDD

RIN+ [(7 | o 147 OUTR-
OUTL-T8 | 13] GND

LIN+ [9 | 12] NC

BYPASS\40 11] GND

TSSOP-20 (EDP)

Applications

¢  Notebook PC
e Portable Media Player
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Typical Applications Circuit
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For Single-Ended Input
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Typical Applications Circuit (cont)
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For Full Differential Input
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Pin Descriptions

Pin Number Pin Name Function
1,11, 13,20 GND Ground reference, it is better to connect with thermal pad.
2 Gain0 Internal gain setup 0, see table-1 below.
3 Gainl Internal gain setup 1, see table-1 below.
4 OUTL+ Left channel positive output
5 LIN- Left channel negative input
6, 15 PVDD Power supply for output stage
7 RIN+ Right channel positive input for differential input, AC ground for Single-ended
input.
8 OUTL- Left channel negative output
9 LIN+ !_eft channel positive input for differential input, A€ ground for Single-ended
input
10 BYPASS Internal reference voltage pin, connect a 1.0uF ceramic capacitor to GND
12 NC No connected
14 OUTR- Right channel negative output
16 VDD Power supply for analog circuit
17 RIN- Right channel'negative input
18 OUTR+ Right channel positive output

Shutdown mode select
19 SHUTDOWN L - Shutdown enable
H=Shutdown disable, normal work

Gain vs. Gain0, GainkLogic level

GAINO GAIN1 Gain
L L 6dB
L H 10dB
H L 15.6dB
H H 21.6dB
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Absolute Maximum Ratings (Note 1)

Parameter Symbol Rating Unit
Power Supply Voltage Vpp 6.0 Y
Input Voltage VIN -0.3 to Vpp+0.3 \Y
o Power Dissipation (Note 2) Ppo Internally Limited -
w Thermal Resistance 03A 35 (Note 3) °C/W
2 Operating Junction Temperature T; +150 °C
I: Storage Temperature Range Tste -65 to +150 °C
4 Lead Temperature (Soldering, 10 sec) TLEAD +260 °C
o ESD (Machine Model) 200 V.
(&) ESD
ESD (Human Body Model 2000 V
0
-_—
a Notes: 1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and
= functional operation of the device at these or any other conditions beyond those indicated under “Recommended Operating Conditions” is not implied.

Exposure to “Absolute Maximum Ratings” for extended periods may affect device reliability.

2. The maximum power dissipation must be derated at elevated temperatures and is dictated by Tiuax, 694 and the ambientitemperature Ta. The maximum
allowable power dissipation is Ppvax = (Tavax-Ta)/0a. For the AA4005, Tiuax = +250°C, and the typical junction-to-ambient thermal resistance for
TSSOP-20 (EDP) package can be found in the Absolute Maximum Ratings section.

3. Chip is soldered to 60mm? (4mmXx15mm) copper (top side solder mask) of 10z. on PCBwith 8X0.5mm vias.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Input Voltage Vbb 4.5 5.5 Y,
Operating Ambient Temperature Range 1N -40 +85 °C
AA4005 50f11 April 2019
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Electrical Characteristics (Vop = 5.0V, Gain = 6dB, Ta=+25°C, f =1kHz, 22kHz low pass filter, unless otherwise specified.)

Symbol Parameter Condition Min Typ Max Unit
Ibp Quiescent Current Vin=0,lo0=0 - 6.5 12 mA
a Isp Shutdown Current VsuuTtpown = 0 - 150 300 pA
=2 Vie - - - 08 %
2 SHUTDOWN
= Viy - 2.0 - - Y}
=
g - Thermal Shutdown Temperature - - +165 - °C
3 - Hysteresis Temp Window - - +35 - “C
E - Output Offset Voltage Vin =0, No load - +5 +25 mV
- THD+N = 1%, R = 30, - 2.1 - w
[+ 4
THD+N = 10%, R._=3Q, - 2.7 = W
THD+N = 1%, R = 4Q, - 1.8 = W
Po Output Power
THD+N =10%, R = 4Q, - 2.3 - W
THD+N = 1%, R = 8Q - 1.2 - W
THD+N'=10%, R = 8Q - 1.5 = W
THD+N Total Harmonic Distortion Plus Noise Po=1W, R.=4Q - 0.08 - %
SIN Signal to Noise Ratio Po=1W; Ry = 4Q - 100 - dB
XTALK Cross Talk f = 1kHz - -100 - dB
y . Cg=AuF, f = 1kHz,
PSRR Power Supply Rejection Ratio > z - 70 - dB
VRippLE = 0.2VRMS
VNo Output.Neise f = 20Hz~20kHz, R = 8Q - 18 - UVRMS
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Performance Characteristics

Quiescent Current vs. Supply Voltage Shutdown Current vs. Supply Voltage
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Performance Characteristics (cont)

THD+N vs. Output Power THD+N vs. Output Power
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Performance Characteristics (cont)
Gain vs. Frequency PSRR vs. Frequency
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Ordering Information

AA4005 X
]
| |

Packing

X-X
X

Product Name Package Gl/E1

G: TSSOP-20(EDP) TR: Tape & Reel G1: RoHS Compliant and Green

E1l: RoHS Compliant

Temperature Part Number Marking ID _
Package R Packing Type
ange Lead Free Green Lead Free Green
TSSOP-20(EDP) -40 to +85°C AA4005GTR-E1 AA4005GTR-G1 AA4005G AA4005G-G1 Tape & Reel
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Package Outline Dimensions (all dimensions in mm(inch).)

(1) Package Type: TSSOP-20 (EDP)
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
(AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall assume
all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated
website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased‘through unautherized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and
hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the
final and determinative format released by Diodes Incorporated.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support.devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure 40 perform-when properly used¢in accordance with instructions for use provided in the
labeling can be reasonably expected to result in significant injury to the user.

B. 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 to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in,the safety.and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solely responsible for all legalpregulatory and safety-related requirements concerning their products and any
use of Diodes Incorporated products|in such safety=eritical, life support devices or systems, notwithstanding any devices- or systems-related
information or support that may be provided. by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its
representatives against any damages arising out of the use 'of Diodes Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2019, Diodes‘Incorporated
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