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STA321MP

Four-channel digital audio system with FFX™ driver

Features

High efficiency FFX™ class-D modulator

m 100 dB dynamic range

m Two stereo channels with I2S input/output data
interface

m 16-bit stereo ADC input with PGA and
microphone biasing

m PDM input interface for MEMS microphones
connection

m Analog and digital muxing/mixing capability

m Eight-channel input sample rate converter
(8 kHz to 192 kHz)

m Four channels of 24-bit audio processing

m Flexible channel mapping and routing

m Output configurations:
- 20
- 21
- 40
— Mono
m Advanced Four-channel programmable audio
processor including:

— Embedded CMOS bridge,
up to 0.5 W/channel

— pfStart for pop-free single-ended
operations

— Dynamic range compressor
— Play and record simultaneous operation
— Pre and post mix stages

— Individual channel and master
gain/attenuation

— Digital gain/attenuation -105 dB to +36 dB
in 0.5 dB steps

— Soft volume update and muting
— DC-blocking selectable high-pass filter
— Selectable de-emphasis filter

— Upto 13 28-bit user programmable biquads
(EQ) per channel
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Data brief

QFM 56
(8x8 mm)

— Advanced noise-shaping technologies
enabling low frequencies optimized
processing

— Bass/treble tone control

m Ternary, binary or phase shift modulation
m PWM output

m Headphone output with jack detector

m 12C control

Description

The STA321MP is a single chip solution for digital
audio processing applications of up to 4.0
channels, and provides a seamless connection
with MEMS and the most common sensors. The
STA321MP is optimized for the latest tablet PC
and portable applications.

The STA321MP is part of the Sound Terminal™
family that provides full digital audio streaming to
the speaker, offering cost effectiveness, low
energy dissipation and sound enrichment.
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Overview

The STA321MP input section consists of two multiplexed stereo analog inputs; a 16-bit
ADC, two independent digital input interfaces, and a PDM interface for MEMS microphone
connection. The serial audio data input interface accepts all possible formats, including the
popular I2S format. There is also a digital output interface fed by the ADC or by the digitally
processed signals.

The device has a full assortment of digital processing features. This includes sample rate
conversion, pre and post mixing, dynamic range compression, up to 13 programmable
28-bit biquads (EQ) per channel, bass/treble tone control, and DRC. The embedded
headphone detector indicates when the headphone jack is inserted. The 13 programmable
biquads embed the most advanced noise shaping technologies for optimized low
frequencies processing and quantization noise removal.

The STA321MP provides four independent channels of FFX™ output capability. In
conjunction with a power device, it provides high-quality, high-efficiency, all digital
amplification.

The embedded CMOS bridge supplies up to 0.5 W into an 8 Qload and 70 mW into a 16 Q
load for the headphones output.
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STA321MP Package mechanical data

2 Package mechanical data

The STA321MP comes in a 56-pin, 8 mm x 8mm, VFQFPN2 package.

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 1. VFQFPN2 56 outline drawing
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Package mechanical data STA321MP
Table 1. VFQFPN2 56 dimension
REF MIN TYP MAX NOTES
A 0.80 0.90 1.00
A1 0.02 0.05
A2 0.65 1.00
A3 0.20
0.18 0.25 0.30
D 7.85 8.00 8.15
D1 7.75
D2 SEE EXPOSED PAD VARIATION
E 7.85 8.00 8.15
E1 7.75
E2 SEE EXPOSED PAD VARIATION
e 0.50
L 0.30 0.40 0.50
P 0.60
K 12 DEGREES
ddd 0.08
Table 2. VFQFPN2 56 exposed pad variation
D2 E2
VARIATION MIN TYP MAX MIN TYP MAX NOTES
A 4.15 4.30 4.45 4.15 4.30 4.45
B 5.75 5.90 6.05 5.75 5.90 6.05
C 6.15 6.30 6.40 6.15 6.30 6.40
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Revision history

3 Revision history
Table 3. Document revision history
Date Revision Changes
4-Jan-2011 1 Initial release.
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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 AN AUTHORIZED ST REPRESENTATIVE, 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.
© 2011 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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