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ft2010

2.7W Mono Filter-free Class-D Audio Power Amplifier

General Description

The ft2010 is a 2.7W high efficiency
filter-free class-D audio power amplifier.
The ft2010 can operate from 2.7 to 5.5V supply.
When powered with

5V voltage, the ft2010 can deliver 2.7W to a 4Q load
at 10% THD+N.

As a Class D audio power amplifier, the

ft2010

features 90% high efficiency and -75dB
PSRR at

217Hz which make the device ideal for
battery-supplied, high quality audio
applications. The ft2010 also features the

minimized click-and-pop noise during the
turn-on and shutdown.

The ft2010 is manufactured in space-saving
WCSP-9 package (1.46mm x 1.46mm) Applications
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Personal Digital Assistant (PDA)
Portable gaming device
Powered speakers

Notebook computer

Features
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Output power at 5V supply

-2.7W (4Q load, 10% THD+N)

-1.65W (8Q load, 10% THD+N)
Quiescent current;: 3.0mA @ 3.6V

supply (8Q
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load)
Shutdown current: 0.1uA (typical)
PSRR: -75dB (typical)
CMRR: -65dB (typical)
Efficiency up to 90%
Short circuit protection
Packaging: WCSP-9 (1.46mm x 1.46mm)
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ft2010 DS 1.1
Absolute Maximum Ratings Operation Ratings
Operating Junction Temperature (T;) Supply Voltage (Vpp) 2.7V to 5.5V
-40°C to +125°C High Level Input Voltage (V1) 1.5V to VDD
Storage Temperature (Tstc) -65°C to +150°C Low Level Input Voltage (V) 0 to 0.35V

Lead Temperature (Solding, 10sec.)

Electrical Characteristics

260°C

Operating Temperature (Ta)

-40°C to +85°C

Note: The following electrical characteristics state DC and AC electrical specifications under particular test conditions which
guarantee specific performance limits. But note that specifications are not guaranteed for parameters where no limit is given.
The typical value however, is a good indication of device performance.

All voltages in the following tables are specified at 25°C which is generally taken as parametric norm.

T/_\:25°C
Symbol Parameter Test Conditions Min Typ Max Unit
, Output offset voltage
| Vos | | (measured V=0V, Ay=2V/V, Vpp=2.7V t0 5.5V 1 25 mvV
PSRR Power supply rejection ratio Vpp=2.7V to 5.5V -75 -55 dB
CMRR Common mode rejection ratio Vpp=2.7V to 5.5V -65 -50 dB
[ | High-level input current Vpp=5.5V, V|=5.5V 50 UA
| | Low-level input current Vpp=5.5V, V=-0.3V 5 PA
) Vpp=5.5V, no load 3.8 5
I Quiescent current mA
Vpp=3.6V, no load 3.0
I(sp) Shutdown current Vsroutoown)=0.35V,  Vpp=2.7V
to 0.1 2 HA
IDS(ON) Static  Drain-source On-state | Vpp=3.6V 400 0
m
Resistance Vpp=5.5V 350
Output impedance in SHUTDOWN | V@rgomoown)=0.35V 2 kQ
fsw) Switching frequency Vpp=2.7V to 5.5V 200 250 300 kHZ
Gain Ven=2.7V 10 5.5V 280k Q 300kQ 320kQ \%
pome ' RI R R v
Resistance from shutdown to GND 300 kQ
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Operating Characteristics

Note: The following electrical characteristics state DC and AC electrical specifications under particular test conditions which
guarantee specific performance limits. But note that specifications are not guaranteed for parameters where no limit is given.
The typical value however, is a good indication of device performance.

All voltages in the following tables are specified at 25°C which is generally taken as parametric norm.

TA:25°C, RLZSQ

Symbol Parameter Test Conditions Min Typ Max | Unit
Vpp=5V 2.7
THD+N=10%, f=1kHz, R =4Q W
VDD=3.6V 1.35
Vpp=5V 2.2
THD+N=1%, f=1kHz, R .=4Q W
Vpp=3.6V 1.10
Po Output power
Vpp=5V 1.65
THD+N=10%, f=1kHz, R .=8Q w
Vpp=3.6V 0.83
Vpp=5V 1.32
THD+N=1%, f=1kHz, R =8Q w
VDD:3.6V 0.68
THD+N Total harmonic Vpp=5Y, Po=1W, R =8Q, f=1kHz 0.15%
+
distortion plus noise Vpp=3.6V, Po=0.5W, R =8Q, f=1kHz 0.12%
" Supply ripple rejection | Vpp=3.6V, Inputs ac- f=217Hz, V(riprLE)= 65 dB
SVR ratio grounded 200mVpp
SNR Signal-to-noise ration Vpp=5V, Po=1W, R =8Q 95 dB
) Vpp=5Y, Inputs ac- o MVR
vn Output voltage noise grounded No weightind 46
MS
Common mode
CMRR rejection Vop=3.6V, Vic=1Vp, f=217Hz -65 dB
Z Input impedance 142 150 158 kQ
Start-up time from
Vpp=3.6V 32 ms
shutdown
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Terminal
Functions
Terminal I/0 Description

Name WCSP

IN- C1 | Negative differential input

IN+ Al | Positive differential input

Vop B1 | Power supply

Vo+ C3 O Positive BTL output

GND A2, B3 | High-current ground

Vo. A3 (@) Negative BTL output

SHUTDOWN Cc2 I Shutdown terminal (active low logic)

PVDD B2 | Power supply

Application Information

Fully Differential Amplifier

The ft2010 is a fully differential amplifier which can receive and transmit differential signals to ensure signal
quality with few external components. The ft2010 consists of one amplifier and one common mode amplifier.
The former produces output signal equals input times the gain and the later keep the common mode voltage
at half Vpp so that the output signals are biased at mid-supply (1/2 Vpp).

Filter-less Design

In traditional Class D amplifier design, the differential outputs changes from ground to supply voltage and are
in anti-phase. Therefore, the voltage at the load (speaker) varies between positive and
negative supply voltage. Thus, even a duty cycle of 50% yields 0V voltage across the load, the current on
the load is quite high which results in high power loss and low efficiency. In this case, LC filter is introduced
at the output ends to store the ripple current.

The ft2010 outputs switch from ground to supply voltage but are in phase with each other. That is to say, when
the duty cycle is 50%, there will be almost no voltage across the load. When the positive output duty cycle is
greater than 50% and the negative less than 50%, the voltage across the load equals OUT+ minus OUT-,
which switches from 0V to Vpp and mostly sits at OV. This greatly reduces the switching current, reduces
the power loss over the load resistance and save the LC filter.

However, LC filter is required when the trace between the ft2010 and the sp eaker exceeds 50mm. Long trace
acts like tiny antenna and causes EMI emissions which may result in FCC and CE certification failure.

Components

Input Resistors (R))
The input resistors (R)) set the gain of the amplifier according to equation (1).
2x150kQ ,V
=——() @
R V
Input resistor selection is critical for balancing the output in a fully differential amplifier and influences the

CMRR, PSRR and the cancellation of the second harmonic distortion. Therefore, resistors of 1% tolerance or
of better performance are recommended for ft2010 application.

Gain

Decoupling Capacitor (Cs)

Decoupling capacitor helps to stabilize voltage of power supply and thus reduce the total harmonic distortion
(THD). It can also be applied to prevent oscillations over long leads. A Low Equivalent-Series-Resistance
(ESR) capacitor of 1pF is required for decoupling and should be placed close to the ft2010 to reduce the
resistance and inductance on the trace between the amplifier and the capacitor.



010 DS 1.1 . . . . -
Forﬁfﬁter?ng lower-frequency noise signals, a 10uF capacitor could be placed near the audio power amplifier.
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Input Capacitors (C)
The input capacitor and input resistor determine the corner frequency of the high pass filter.
The corner frequency (fC) is calculated with the Equation (2) below.

fc= 1 2
(2rRICH)

The corner frequency directly influences the low frequency signals and consequently determines output bass
quality.




Mechanical Data

- 1.463 - 0.380—f=—=tf=et— (0.235
0.035 —= = J

TOP VIEW

1.463

o U

0.500

OO0
OO0
O O Oy

BOTTOM VIEW

0.500

\a 0.320

Note: All Dimensions Are in Millimeters.
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IMPORTANT NOTICE

1. Disclaimer: The information in document is intended to help you evaluate this product. Fangtek, Inc. makes no warrary
either expressed or implied, as to the product information herein listed, and reserves the right to change or discontinue work on
this product without notice.

2. LIFE SUPPORT POLICY: FANGTEK'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN
LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE
PRESIDENT AND GENERAL COUNSEL OF FANGTEK INC. As used herein

Life support devices or systems are devices or systems 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 of 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.

3. FANGTEK ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY THAT
MAY RESULT FROM MISAPPLICATIONS OR IMPROPER USE OR OPERATION OF ITS PRODUCTS

4. FANGTEK MAKES NO WARRANTY OR REPRESENTATION THAT ITS PRODUCTS ARE SUBJECT TO INTELLECTUAL
PROPERTY LICENSE FROM FANGTEK OR ANY THIRD PARTY, AND FANGTEK MAKES NO
WARRANTY OR REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO ITS PRODUCTS.
FANGTEK  SPECIFICALLY EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY
ARISING FROM OR RELATED TO THE PRODUCTS INFRINGEMENT OF ANY THIRD PARTY'S
INTELLECTUAL PROPERTY RIGHTS, INCLUDING PATENTS, COPYRIGHT, TRADEMARK OR TRADE SECRET
RIGHTS OF ANY THIRD PARTY.

5. THE INFORMATION IN THIS DOCUMENT IS MERELY TO INDICATE THE CHARACTERISTICS AND PERFORMANCE
OF FANGTEK PRODUCTS. FANGTEK ASSUMES NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS
OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE DOCUMENT PRESENTED HEREIN.
FANGTEK MAKES NO WARRANTY WITH RESPECT TO ITS PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND TITLE.

Ly,

6. Trademarks: The company and product names in this document may be the trademarks or registered trademarks of their

respective manufacturers. Fangtek is trademark of Fangtek, Inc.



