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FDA001

Automotive class-D audio power DAC with
 backlight LED driver and voice encoder

Data brief − target specification

Features
■ FDA001 - dPal integrates:

– a LED driver with dimming capability
– an audio DAC converting a digital input into 

an analog stereo signal
– a stereo headphone output
– a class-D amplifier with programmable 

output power 
– a configurable DSP for sound equalization 

and volume/gain control
– a CODEC for microphone input
– a DC/DC converter that can be used to 

step-down the car battery to supply the 
portable device directly with car battery 
with no need of CLA, or to step-up the input 
USB voltage to have higher output power

■ Synchronous switching voltage pre-regulator:
– Internal high-side/low-side NDMOS
– Vout = 5/6/7/8 V selectable through I2C bus
– 3 A load current capability in step-down mode
– Out-of-regulation flag on dedicated 

hardware pin

■ Step-up switching voltage regulator for 10 
LEDs driving:
– Internal NDMOS switch
– LED current control through dedicated pin
– LED current selectable between 2.5 and 

20 mA through I2C bus, allowing LED 
luminosity dimming

■ Audio DSP and DAC with class-D power output 
and class-AB stereo headset output:
– Pout = 6 W on 4 Ω load with pre-regulator 

output set to 7 V
– 93 dB dynamic range output signal for 

headset
– -60 dB<=>+12 dB volume control 

selectable through I2C bus
– 5-bands equalizer
– signal dynamic compression

■ Voice CODEC for microphone input:
– 0/+20 dB pre-amplifier Gain, selectable 

through I2C bus
– 0<=>22.5 dB amplifier gain, selectable 

through I2C bus with 1.5 dB steps

■ Load dump protection

■ Thermal protection

■ Robustness against ESD events

Description
FDA001 - dPal (digital Portable Audio and Led 
driver) is a very compact and complete 
companion IC for portable navigation devices or 
for advanced navigation head units.

It enhances the multimedia experience of 
navigation sets by adding a powerful and clear 
audio while allowing a very bright and uniform 
display backlighting.

The automotive compatibility is ensured by the 
integrated DC/DC converter which allows to 
connect the IC directly to the car battery. The 
same DC/DC boosts up the output audio power 
when connected to USB supply.

It is designed in a proprietary advanced BCD 
(Bipolar Cmos Dmos) silicon technology which 
allows to integrate in one chip both high-speed 
logic and power stages.

         

Table 1. Device summary

Order code Package Packing

FDA001 VQFPN-48 Tray

VQFPN-48
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1 Pin description

1.1 Pin connection

Figure 1. Pin connection (bottom view)

         

Table 2. Pin description

Pin # Pin name Pin function Pin type

1 Vcc_N Supply voltage for negative class-D output Supply

2 GND_D Ground for class-D low-signal circuit Ground

3 Vcc_D Supply voltage for class-D low-signal circuit Supply

4 DSVR Bias of class-D low-signal circuit Output

5 A3V3 3.3V supply voltage for audio low-signal circuit Supply

6 OUT_R Right-channel headset output Output

7 AGND Ground for audio low-signal circuit Ground

8 OUT_L Left-channel headset output Output

9 HSVR Bias of headset output Output

10 DT1 Digital circuit test Test

11 DT2 Digital circuit test Test

12 SCL I2Cbus Clock Input

13 SDA I2Cbus Data Input

14 I2S_DR I2S input Data Receiver Input

15 I2S_WS I2S input Word Select Input

16 I2S_CK I2S input Clock Input
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17 I2S_DX I2S output Data Transmitter Output

18 vddI/O Digital Interfaces Supply Supply

19 DGND Ground for audio digital circuit Ground

20 D3V3 3.3V supply voltage for audio digital circuit Supply

21 PLL_filter PLL filter Input

22 MIC_BIAS Microphone output bias Output

23 MIC_IN_P Microphone positive input Input

24 MIC_IN_N Microphone negative input Input

25 LPGND Power ground for LED Driver Ground

26 LSW LED Driver switching output Output

27 Vled LED Driver output voltage Input

28 Vcc_L Supply Voltage for LED Driver Supply

29 TW Thermal Warning Output

30 COMP Compensation for LED Driver Output

31 FB LED Driver feedback voltage Input

32 PSGND Pre-regulator signal ground Ground

33 EN_LED LED Driver Enable Input

34 Vcar_ok Pre-regulator in regulation flag Output

35 THin Thermal protection input Test

36 BS Boot-strap Supply

37 PPGND Pre-regulator power ground Ground

38 PSW Pre-regulator switching output Output

39 Vbatsw Car battery supply voltage for switching circuits Supply

40 Vbatlin Car battery supply voltage for linear circuits Supply

41 Vcar Pre-regulator output voltage Input

42 Vcc Selected supply voltage Supply

43 Vappli Auxiliary supply voltage Supply

44 Vcc_P Supply voltage for positive class-D output Supply

45 DSW_P Class-D positive switching output Output

46 DPGND_P Power ground for positive class-D output Ground

47 DPGND_N Power ground for negative class-D output Ground

48 DSW_N Class-D negative switching output Output

Table 2. Pin description (continued)

Pin # Pin name Pin function Pin type
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2 Package information

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK® 

specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

Figure 2. VQFPN-48 mechanical data and package dimensions
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3 Revision history

         

Table 3. Document revision history

Date Revision Changes

23-Jul-2009 1 Initial release.

29-Jul-2009 2 Modified Features and Section 1: Pin description.

13-Sep-2012 3 Added maturity status in cover page.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2012 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - 
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