TSTHX88 THX AAATM Catalyst Headphone Amplifier
Product Brief
Description

Features

Triad Semiconductor’s TSTHX88 is an ultra-low noise,
low quiescent current stereo headphone amplifier
optimized for audiophile-quality performance in
portable consumer applications.
The device
incorporates the ultra-low distortion Achromatic Audio
Amplifier from THX® Technology (THX AAA™) to
virtually eliminate crossover distortion and deliver
superior THD and SNR at all output levels. The ClassG architecture maximizes battery life by automatically
varying the supply voltage of the headphone amplifier
based on the audio signal level. The ground-centered,
“Capless” output implementation eliminates the need
for large external DC-blocking capacitors between the
audio amplifiers and the headphone loads to save
board area, reduce cost, and improve low frequency
audio fidelity.














The headphone amplifier features fully differential
inputs with integrated low pass filtering to reduce
system noise. Built-in active suppression eliminates
clicks and pops as the amplifier is powered up and
down. The amplifier outputs have robust short-circuit,
thermal overload, and ESD protection.



Ultra-Low Distortion THX AAA™ Amplifier
Ultra-Low Output Voltage Noise
Low Quiescent Current
High Efficiency Buck Regulator with Automatic
Class-G Amplifier Supply Voltage Control
Ground Referenced “Capless” Outputs Eliminate
External DC-Blocking Capacitors
Fully Differential Analog Inputs for Reduced
System Noise (can be operated as Single-Ended)
Ground Sense Pin Eliminates Ground Loop Noise
Shutdown and Level Detect Logic Control
Click-and-Pop Suppression
Robust Short-Circuit, Thermal Overload, and ESD
Protection
Wide AVDD Input Supply Voltage Operating
Range: 2.5V to 5.5V
Inductor-Less Class-AB Operating Mode for
Higher Output Voltages
25-Bump, 2.4mm x 2.4mm, 0.4mm pitch WLCSP
Package
2.2 F
0402
2.2 H
0603

Li+

The TSTHX88 is available in a tiny 25-bump wafer
level chip scale package (WLCSP, 2.4mm x 2.4mm,
0.4mm pitch). The device operates from a 2.5V to
5.5V supply input and is specified over the -40oC to
+85oC extended temperature range.
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Applications








Cellular Phones, Smart Phones, Music Phones
Bluetooth Wireless Headphones
Digital Audio Headphones
Noise Cancelling Headphones
Virtual Reality Headsets
MP3 and Portable Media Players
Tablets, Notebook PCs, Docking Stations
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Performance Characteristics
Absolute Maximum Ratings
Parameter

Notes/Conditions

MIN

MAX

units

-0.3

6.0

V

TYP

MAX

units

AVDD

Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted).
Parameter

Notes/Conditions

MIN

AVDD

Supply voltage

2.5

5.5

V

TAMB

Operating temperature range

-40

85

°C

Electrical Characteristics
Operating conditions: AVDD = 3.6 V, TAMB = 25 °C, RL = 32  unless otherwise noted.
Parameter

Notes/Conditions

MIN

TYP

MAX

units

Power Supply
IQ

Quiescent Current

ISHUTDOWN

Shutdown Current

Batt

Battery Capacity

AVDD = 3.6 V, power supplies and
amplifiers active, no input signal

1

mA

1

A

Li-ion battery size for 12 hrs play
time, 12dB crest factor pink noise

32

mAh

AVDD = 2.7 V, THD < 1%,
fAUD = 1 kHz, RL = 16 

63

AVDD = 2.7 V, THD < 1%,
fAUD = 1 kHz, RL = 32 

45

HPVDD = 3.6 V, THD < 1%,
fAUD = 1 kHz, RL = 300 

2.2

Vrms

PO = 40 mW, fAUD = 1 kHz,
RL = 16 

0.0001

%

-120

dB

PO = 31 mW, fAUD = 1 kHz,
RL = 32 

0.00005

%

-126

dB

HPVDD = 3.6 V, Vo = 1.6 Vrms,
fAUD = 1 kHz, RL = 300 

0.00005

%

-126

dB

PO = 40 mW, fAUD = 1 kHz,
RL = 16 

0.0003

%

-113

dB

PO = 31 mW, fAUD = 1 kHz,
RL = 32 

0.0002

%

-115

dB

HPVDD = 3.6 V, Vo = 2 Vrms, fAUD
= 1 kHz, RL = 300 

0.0001

%

-121

dB

A-Weight

1.6

Vrms

A-Weight, 1% clipping distortion,
fAUD = 1 kHz, RL = 32 

118

Audio

PO

VO

THD

THD+N

VN

SNR

Output Power Per Channel
(Outputs in Phase)

Output Voltage

Total Harmonic Distortion

Total Harmonic Distortion
plus Noise

Output Noise Voltage

Signal-to-Noise Ratio
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HPVDD = 3.6V, A-Weight,
1% clipping distortion, fAUD = 1 kHz,
RL = 300 
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IMPORTANT NOTICE
Triad Semiconductor, Inc. (Triad) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to Triad’s Standard Terms and Conditions
of Sale supplied at the time of order acknowledgment.
Triad warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in Triad’s
Terms and Conditions of Sale of semiconductor products. Testing and other quality control techniques are used to the extent Triad deems
necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.
Triad assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using this component. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
Triad does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which this component is used. Information
published by Triad regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Triad under the patents or other intellectual property of Triad.
Reproduction of significant portions of information in this data sheet is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Triad is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of this component with statements different from or beyond the parameters stated by Triad herein for this component voids all
express and any implied warranties for this Triad component and is an unfair and deceptive business practice. Triad is not responsible or
liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning this product, and any use of this component in its applications, notwithstanding any applications-related information or support
that may be provided by Triad. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards
which anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might
cause harm and take appropriate remedial actions.
Buyer acknowledges and agrees that this component was not designed for, or intended for use in, safety-critical, FDA Class III (or similar
life-critical medical equipment), automotive or military/aerospace applications. Buyer’s use of this component in any of the above-mentioned
applications is done solely at the Buyer’s risk and Buyer will fully indemnify Triad and its representatives against any damages arising out of
the use this component in these or any other applications in which this component was not specifically developed for use.
Triad Semiconductor designs and manufactures analog and mixed signal integrated circuits. Founded in 2002, Triad provides custom IC,
ASSP and standard product solutions to customers in all major markets.
Triad Semiconductor
1760 Jonestown Road
Winston-Salem NC 27103
United States
www.triadsemi.com
info@triadsemi.com
sales@triadsemi.com
phone: (336) 774-2150
fax: (336) 774-2140
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