ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



574

STA328

2.1-channel high-efficiency digital audio system

Features

Wide supply voltage range (10 V - 36 V)
Three power output configurations

- 2x40W +1x80W

- 2x80W

- 1x160W

PowerSO-36 package

2.1 channels of 24-bit DDX®

100-dB SNR and dynamic range

32 kHz to 192 kHz input sample rates

Digital gain/attenuation +48 dB to -80 dB in
0.5-dB steps

PowerS0O-36
with slug up

Input and output cnannci mapping

AM noise-redcticn and PWM
frequency s.ufling modes

Softweara volume update and muting
810 zero detect and invalid input detect

m Four 28-bit user programmable biquads (EQ) muting
per channel Selectable DDX® ternary or binary PWM
= 1°C control output + variable PWM speeds
m 2-channel I°S input data interface Selectable de-emphasis
m Individual channel and master cain/attenuation Post-EQ user programmable mix with default
m Individual channel and master soft/hard mute 2.1 bass-management settings
power THD
m Bass/treble tone :ontrol . wout routi fourat
our output routing configurations
m Dual indege~d2nt programmable P .g g
= ~u.Mlodes 96 kHz internal processing sample rate, 24 to
- 32 preset EQ curves 28-bit precision
— 15 preset crossover settings Video application supports 576 * fs input mode.
— Auto volume controlled loudness
— 3 preset volume curves
— 2 preset anti-clipping modes
— Preset night-time listening mode
— Preset TV AGC
Table 1. Device summary
Order code Package Packaging
STA328 PowerSO-36 Tube
STA32813TR PowerSO-36 Tape and reel
May 2008 Rev 4 1/57
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STA328

Description

1.1

Description

Overview

The STA328 comprises digital audio processing, digital amplifier control and DDX® power
output stage to create a high-power single-chip DDX® solution for high-quality,
high-efficiency, all digital amplification.

The STA328 power section consists of four independent half-bridges. These can be
configured via digital control to operate in different modes. 2.1 channels can be provided by
two half-bridges and a single full-bridge to give up to 2 x 40 W plus 1 x 80 W of power
output. Two channels can be provided by two full-bridges to give up to 2 x 80 W of power.
The IC can also be configured as a single parallel full-bridge capable of high-current
operation and 1 x 160 W output.

Also provided in the STA328 is a full assortment of digital processing featurce This includes
up to four programmable 28-bit biquads (EQ) per channel and bass/tres.2 tene control.
AutoModes enable a time-to-market advantage by substantially reduc’t.g the amount of
software development needed for certain functions. This incl:«de s auio volume loudness,
preset volume curves, preset EQ settings. New advanced AM :adio-interference reduction
modes.

The serial audio data input interface accepts all rovs:hle formats, including the popular 12s
format.

Three channels of DDX® processing ire nrovided. This high-quality conversion from PCM
audio to patented DDX® 3-state PWM sw,tching provides over 100 dB of SNR and dynamic
range.

Figure 1.  Block diag.am

SD: Sl
3
N\ DDX-SPIRIT
| 1’C
System Contio
, LRCK| e—] ) > OUT1A
[ Serial Data Audio EQ, Mix, N
Input, Crossver DDX® Quad ouT1B
I BICKI — Channel v S ) Half-Bridge
X olume, Limitey Processing
Mapping & . Power Stage f—>
N Processing OUT2A
SDI_12 ———3] Resampling —
ouT2B

EAPD

System Timing
ﬁPLL TWARN FAULT

Power-Down

e

CLK

Figure 2. Channel signal flow diagram through the digital core
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Description STA328

1.2 EQ processing

Two channels of input data (re-sampled if necessary) at 96 kHz are provided to the EQ
processing block. In this block, up to four user-defined biquads can be applied to each of the
two channels.

Pre-scaling, DC-blocking, high-pass, de-emphasis, bass, and tone control filters can also be
applied based on various configuration parameter settings.

The entire EQ block can be bypassed for all channels simultaneously by setting the DSPB
bit to 1. And the CxEQBP bits can be used to bypass the EQ function on a per channel
basis. Figure 3 shows the internal signal flow through the EQ block.

Figure 3. Channel signal flow through the EQ block

Scale Filter Emphasis Filter Filter | 771

Re-sampled
Input Pre High-Pass BQ#1 BQ#2 BQ#3 BQ#4 De- Bass Treble! .
#ix

—

...............................................

I . "
4 Biquads H If XTVB 4

User defined if AMEQ =00 IFDEMP = 1 21 7 B ss Boost/Cut
Preset EQ if AMEQ =01 T "C: Treble Boost/Cut
E Auto Loudness if AMEQ = 10 H
If DSPB = 0‘& CxEQB =0
1.3 Output configurations
Figure 4. Output power-stage coniigurations
I | qurat
Bridge 2-channel (full-bridge) configuration,
Channel 1 reqister bit F 1: =
+—C \:E[ egister bits OCFG[1:0] = 00
Sricre_\ ) ouT1B
T || ouT2a
L Brdge Channel 2
—j 1
Bridge ouTzs

! r
| alf . .
srige OUTHA [ﬂ Channel 1 2.1-channel configuration,
register bits OCFG[1:0] = 01
Half Channel 2
Bridge ouTiB [[

Half OUT2A

Bridge
Channel 3
Half

Bridge ouT2B

OUT1A
Bt‘lglfe . .
1-channel mono-parallel configuration,

o ouTie register bits OCFG[1:0] = 11

Bridge

:[Q Channel 3
Half
Bridge OUT2A

LEGIGEEL:

Half
Bridge ouT28

The setup register is Configuration register
F (addr 0x05) on page 31
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STA328 Description

1.4 Applications

Figure 5. Application circuit for 2.1/2.0 configurable solution
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Pin out STA328

2 Pin out
2.1 Package pins
Figure 6. Pin connections
[ ]
VCC_SIGN 36 1] SUB_GND
VSS []35 21 NC.
VDD [ 34 31 0OuT2B
GND [ 33 4[] vCC2B
BICKI [ 32 51 N.C.
LRCKI [ 31 61 GND2B
SDI [ 30 7] GND2A
VDDA [ 29 8 [ 1 VCC2A
GNDA [ 28 9] OUT2A
XTI 27 10 [ OUT1B
PLL_FILTER [ 26 11 [ VCC1B
RESERVED [ 25 121 GNDiE
SDA [ 24 131 GID:A
SCL 23 14— N.C.
RESET [ 22 15 71 VCC1A
CONFIG [ 21 10 =1 OUT1A
VL []20 17 [ GND_CLEAN
VDD_REG [ 19 _ 18 ] GND_REG
I PRy S
2.2 Pin list
Table 2. Pin list
Number |  Type Name Description
1 I/0 SUB_GND Ground
4 N.C. N.C. Not connected
I3 o] OUT2B Output half bridge 2B
4 I/0 VCC2B Positive supply
5 N.C. N.C. Not connected
6 /0 GND2B Negative supply
7 /0 GND2A Negative supply
8 I/0 VCC2A Positive supply
9 (0] OUT2A Output half bridge 2A
10 (0] ouT1B Output half bridge 1B
11 1/0 VCC1B Positive supply
12 /0 GND1B Negative supply
13 1/0. GND1A Negative supply
14 N.C. N.C. Not connected

4
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Pin out

Table 2. Pin list
Number Type Name Description

15 /0 VCC1A Positive supply

16 (0] OUT1A Output half bridge 1A

17 /0 GND_CLEAN Logical ground

18 I/0 GND_REG Substrate ground

19 /0 VDD_REG Logic supply

20 /0 VL Logic supply

21 | CONFIG Logic levels

22 | RESET Reset

23 I SCL I°C serial clock S
24 e SDA I2C serial data \J
25 - RESERVED This pin must be corex24 to GND
26 | PLL_FILTER Connection to PLL riiter

27 | XTI PLL input cicck

28 110 GNDA Ara5g ground

29 I/0 VDDA !.Tr.;log supply, nominally 3.3 V

30 I SDI " |12S serial data channels 1 & 2

31 110 LRCKI 12S left/right clock,

32 | SiCKI IS serial clock

33 110 GND Digital ground

34 v |vDbD Digital supply, nominally 3.3 V

35 %) VSS 5V regulator referred to +Vgc

36 ’ > I/0 VCC_SIGN 5 V regulator referred to ground

Pin description

OUT1A, 1B, 2A and 2B (pins 16, 10, 9 and 3)
Output half bridge PWM outputs 1A, 1B, 2A and 2B provide the input signals to the

speakers.

RESET (pin 22)

Driving RESET low sets all outputs low and returns all register settings to their default
(reset) values. The reset is asynchronous to the internal clock.

9/57
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I2C signals (pins 23 and 24)

The SDA (I°C Data) and SCL (I°C Clock) pins operate according to the I12C specification
(Chapter 5 on page 16 gives more information). Fast-mode (400 kB/s) [2C communication is
supported.

GNDA and VDDA (pins 28 and 29)

This is the 3.3 V analog supply for the phase locked loop. It must be well decoupled and
filtered for good noise immunity since the audio performance of the device depends upon
the PLL circuit.

CLK (pin 27)

This is the master clock in used by the digital core. The master clock must be an integar
multiple of the LR clock frequency. Typically, the master clock frequency is 12.283 1.ir'z
(256 * fs) for a 48 kHz sample rate; it is the default setting at power-up. Care iust he taken
to provide the device with the nominal system clock frequency; over-clocking t¢ device may
result in anomalous operation, such as inability to communicate.

FILTER_PLL (pin 26)

This is the connection for external filter components for thz PLL loop compensation. The
schematic diagram in Figure 5 on page 7 shows ti:e reccmmended circuit.

BICKI (pin 32)

The serial or bit clock input is for fran ing 3uch data bit. The bit clock frequency is typically
64 * fs using IS serial format.

SDI_12 (pin 30)

This is the serial data input where PCM audio information enters the device. Six format
choices are ava‘..b'e including 128, left or right justified, LSB or MSB first, with word widths
of 16, 18, 20 and 24 bits.

LRCK: (pin 31)

1rhe left/right clock input is for data word framing. The clock frequency is at the input sample
‘ate, fs.

4
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3 Electrical specifications

Table 3. Absolute maximum ratings

Symbol Parameter Value Unit
VbD3s 3.3 V I/O power supply (pins VDDA, VDD) -0.5t04 \

Vi Voltage on input pins -0.5t0 (Vpp3g +0.5) |V

Vo Voltage on output pins -0.5t0 (Vpp3z +0.5) |V
Tstg Storage temperature -40 to +150 °C
Tamb Ambient operating temperature -20 to +85 #’C
Vee DC supply voltage (pins VCCnA, VCCnB) 40 Y%
Vmax Maximum voltage on VL (pin 20) 5.5 \'
Table 4. Thermal data

Symbol Parameter T Min | Typ | Max | Unit
Rihj-case | Thermal resistance junction to case (thermal pad, 25 °C/W
Tisp Thermal shut-down junction temperature 150 °C
Twarn | Thermal warning temperature 130 °C
Th-sD Thermal shut-down hysteresit 25 °C
Table 5. Recommender! operating conditions

Symbol Parameter Value Unit
Vbpa3 I/O pe. e~ supply 3.0t0 3.6 Vv

T; Operating junction temperature -20to +125 °C

3.1 Ceneral interface specifications
Operating conditions Vpps3 = 3.3 V 0.3 V, Tynp = 25° C unless otherwise specified
Table 6. General interface electrical characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
li Low level input no pull-up V=0V (1) 1 LA
lin High level input no pull-down | V; = Vppas (") 2 A
3-state output leakage without |,, _ )
loz pull-up/down Vi=Vppas 2 MA
Electrostatic protection
Vesd (human-body model) Leakage current <1 pA | 2000 \

1. The leakage currents are generally very small (< 1 nA). The values given here are the maximum values
after an electrostatic stress on the pin.

[S72 11/57
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3.2 DC electrical specifications (3.3 V buffers)
Operating conditions Vpps3 = 3.3 V £0.3 V, Ty, = 25° C unless otherwise specified
Table 7. DC electrical specifications
Symbol Parameter Test condition Min. | Typ. | Max. | Unit
ViL Low level input voltage 0.8 \Y
ViH High level input voltage 2.0 \"
Vhyst Schmitt trigger hysteresis 0.4 Vv
Vo Low level output lol =2 mA 015 |V
Von High level output loh = -2 mA V8[%353 v
-0. |
3.3 Power electrical specifications

Operating conditions Vpp33=3.3V £0.3 V, V| =3.3 V, Vo =20V, Tymp = 25° C unless
otherwise specified.

Table 8. Power electrical characteristics
Symbol Parameter Te<t cunditions Min. | Typ. | Max. | Unit
Power Pchannel/Nchannel T '\t
RdSON MOSFET RdsON Id=1A 200 270 mQ
Power Pchannel/Nchannel
lass leakage Idss Voc =35V 50 MA
9N rlj]c;vtv;r;ll?::hm nel RdsON d=1A 95 %
r)c,vve’_fﬁchannel RdsON o
gp matching Id=1A 95 %o
1s Low current dead time (static) See test circuits, 10 20 ns
l‘ - Figure 7 and Figure 8
t4oN Turn-on delay time Resistive load 100 ns
t4 OFF Turn-off delay time Resistive load 100 ns
. Rise time ReS|st'|ve load, Figure 7 o5 ns
and Figure 8
t Fall time ReS|st‘|ve load, Figure 7 o5 ns
and Figure 8
Vee Supply voltage 10 36 \Y
Vi Low logical state voltage VL V =33V 0.8 \
Vy High logical state voltage VH |V =3.3V 1.7 \"
lvce- Supply current from V¢ in . _
WRDN PWRDN Pin PWRDN =0V 3 mA
Supply current from V¢ in
IVCC-hiZ 3-SFT)§tZ cc VCC =30 V, 3-state 22 mA
12/57 /4




STA328 Electrical specifications

Table 8. Power electrical characteristics (continued)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Input pulse width = 50%
Supply current from Vg in duty,
lvee operation switching 80 mA
(both channel switching) frequency = 384 kHz,
no LC filters
Overcurrent protection
lout-sh threshold (short circuit current 4.5 6 A
limit)
Undervoltage protection
Vuv threshold 7 B 4
tow-min Output minimum pulse width | No load 70 50 lns
Output power (refer to test THD =10% L
P, ot R, =4Q Vg =21V 15 W
RL = SQ, VCC =36V ou W
Output power (refer to test THD = 1% _!—
P ot R =40, Vgg =21V 40 w
RL = 89, VCC = 3(, \Y% 62 W
Figure 7. Test circuit 1 Py
OuUTxY
4 Vce
(3/4)Vce
Low cuirer t #2aa time = MAX(DTr, DTf)
(1/2)Vee
(1/4)Vce
+Vee J \
> > t
Duty cycle = 50% DTr DTt
T (e
: OUTxY R8W
| INXY p—— 3
|
M57 V67
vdc = Vce/2
d
gnd &

Figure 8. Test circuit 2

High Current Dead time for Bridge application = ABS(DTout(A)-DTin(A))+ABS(DTOUT(B)-DTin(B))

+Vee

Duty cycle=A Duty cycle=B

J DTout(A) L:
M58 -c| Q1 —|_|:|_|_ Q@ }>- M64
B

DTin(A) DTout(B) DTin(B)
OUTA —— Rload=4Q ——— ouT
INA ——rg 1 — INB
— L6710p L68 104 ———»

lout=1.5A lout=1.5A
M57 —| Q3 ce9 | (I [ cro Q4 |— M63
C71470nF ? 470nF

470nF ?

Duty cycle A and B: Fixed to have DC output current of 4A in the direction shown in figure DO6AU1651
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Electrical characteristics curves

Channel separation vs frequency
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Electrical characteristics curves

Figure 11.

THD vs output power - BTL
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5

5.1

5.2
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I2C bus specification

The STA328 supports the 1°C protocol. This protocol defines any device that sends data on
to the 1°C bus as a transmitter and any device that reads the data as a receiver. The device
that controls the data transfer is known as the master and the other as the slave. The master
always starts the transfer and provides the serial clock for synchronization. The STA328 is
always a slave device in all of its communications.

Communication protocol

Data transition or change

Data changes on the SDA line must only occur when the SCL clock is low. SDs  trar.sition
while the clock is high is used to identify a START or STOP condition.

Start condition

START is identified by a high to low transition of the data bus SDA signal while the clock
signal SCL is stable in the high state. A START condition i1:ust precede any command for
data transfer.

Stop condition

STOP is identified by a low to high treasition ot the data bus SDA signal while the clock
signal SCL is stable in the high state. .\ S’ OP condition terminates communication between
STA328 and the bus master.

Data input

During the data inpui 1n¢ STA328 samples the SDA signal on the rising edge of clock SCL.
For correct device operation the SDA signal must be stable during the rising edge of the
clock ard *1e data can change only when the SCL line is low.

Device addressing

To start communication between the master and the STA328, the master must initiate with a
start condition. Following this, the master sends 8 bits (MSB first) onto the SDA line
corresponding to the device select address and read or write mode.

The 7 MSBs are the device address identifiers, corresponding to the I°C bus definition. The
STA328 device address is decimal 34 (binary 00100010).

The 8th bit (LSB) identifies read or write operation, RW. This bit is set to 1 in read mode and
0 for write mode. After a START condition the STA328 identifies the device address on the
bus. If a match is found, it acknowledges the identification on the SDA bus during the 9th bit
time. The byte following the device identification byte is the internal space address.

4




STA328 I2C bus specification
5.3 Write operation
Following the START condition the master sends a device select code with the RW bit set
to 0. The STA328 acknowledges this and then the master writes the internal address byte.
After receiving the internal byte address the STA328 again responds with an
acknowledgement.
Figure 13. I°C write procedure
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Byte write
In the byte write mode the master sends one data byte. This is acknowledged by the
STA328. The master then terminates the transfer by ge 2eiating a STOP condition.
Multi-byte write
The multi-byte write modes can start fron, ary iiternal address. Sequential data byte writes
will be written to sequential addresse s within the STA328.
The master generating a STCP coidition terminates the transfer.
54 Read operaticin

Figure 14 1°C read procedure
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Current address byte read

Following the START condition the master sends a device select code with the RW bit set to
1. The STA328 acknowledges this and then responds by sending one byte of data. The
master then terminates the transfer by generating a STOP condition.
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Current address multi-byte read

The multi-byte read modes can start from any internal address. Sequential data bytes will be
read from sequential addresses within the STA328. The master acknowledges each data
byte read and then generates a STOP condition terminating the transfer.

Random address byte read

Following the START condition the master sends a device select code with the RW bit set
to 0. The STA328 acknowledges this and then the master writes the internal address byte.
After receiving, the internal byte address the STA328 again responds with an
acknowledgement. The master then initiates another START condition and sends the device
select code with the RW bit set to 1. The STA328 acknowledges this and then responds by
sending one byte of data. The master then terminates the transfer by generating a STOP
condition.

Random address multi-byte read

The multi-byte read modes could start from any internal address. Seater tial data bytes will
be read from sequential addresses within the STA328. The macter cck owledges each data
byte read and then generates a STOP condition terminating 12z trensfer.

4




STA328

Register description

6 Register description
You must not reprogram the register bits marked “Reserved”. It is important that these bits
keep their default reset values.

Table 9. Register summary

Address Name D7 D6 D5 D4 D3 D2 D1 DO
0x00 ConfA FDRB TWAB TWRB IR1 IRO MCS2 MCSH1 MCS0
0x01 ConfB C2IM C1IM DSCKE |SAIFB SAI3 SAI2 SAN SAIO
0x02 ConfC Reserved |CSZ4 CSsz3 CSz2 CSz1 CSz0 OM1 MO
0x03 ConfD MME ZDE DRC BQL PSL DSPB DEMP | !F.—3
0x04 ConfE SVE ZCE Reserved |PWMS AME Reserved |MPC MPCV
0x05 ConfF  |EAPD  |PWDN |ECLE  |Reserved |[BCLE  |IDE OCrG1 |OCFGO
0x06 Mmute Reserved |Reserved |Reserved |Reserved |Reserved P;—:e've: LR?eserved MMute
0x07 Mvol  |MV7 MV6 MV5 MV4 MV3 M2 MV MVO
0x08 C1Vol C1v7 Cive C1Vs Ci1v4 C1‘."4__ civ2 C1v1 C1vo
0x09 C2Vol Ccav7 C2ve Cavs cav4 ~ J'C_:‘\/; cav2 Cav1 c2vo
O0x0A C3Vol C3v7 C3ve C3V5 CRva C3V3 C3v2 C3Vv1 C3Vo
0x0B Auto!  |AMPS  |Reserved |AMGC1 4‘7\0@00 AMVI  |AMVO  |AMEQ1  |AMEQO
0x0C Auto2 X03 X02 AN XO1 AMAM2 |AMAM1 |AMAMO AMAME
0x0D Auto3 Reserved |Reserved :rngserved PEQ4 PEQS3 PEQ2 PEQ1 PEQO

AR

Ox0E C1Cfg C10M1 C1OV0 |C1LSH C1LSO C1BO C1VBP C1EQBP |C1TCB
Ox1F C2Cfg C20M1 \ C_ZOMO C2LS1 C2LS0 C2BO C2VBP C2EQBP |C2TCB
0x10 C3Cfg ~ |[COW% |C30MO |C3LST |C3LSO |C3BO  |C3VBP |Reserved |Reserved
Ox11 Tone \ 'TTC3 TTC2 TTCA TTCO BTC3 BTC2 BTC1 BTCO
Ox12  liter  [L1A3  |L1A2  |L1A1  |L1A0  |LTR3  |L1R2  |L1R L1RO
0x13 E atrt L1AT3 L1AT2 L1AT1 L1ATO L1RT3 L1RT2 L1RT1 L1RTO
LJ_>§<7_ L2ar  |L2A3  |L2A2  |L2A1  |L2A0  |L2R3  |L2R2  |L2Rf L2R0
0x15 L2atrt L2AT3 L2AT2 L2AT1 L2ATO L2RT3 L2RT2 L2RTH L2RTO
0x16 Cfaddr2 |CFA7 CFA6 CFA5 CFA4 CFA3 CFA2 CFA1 CFAO
0x17 Bicf1 CiB23 |C1B22 |C1B21 CiB20 |C1B19 |Ci1B18 |Ci1B17 C1B16
0x18 Bicf2 CiB15 |C1B14 |C1B13 |CiB12 |C1B11 C1B10 |C1B9 C1B8
0x19 B1cf3 C1B7 C1B6 C1B5 C1B4 C1B3 CiB2 C1B1 C1B0
Ox1A B2cf1 C2B23 C2B22 C2B21 C2B20 C2B19 C2B18 C2B17 C2B16
0x1B B2cf2 C2B15 C2B14 C2B13 C2B12 C2B11 C2B10 C2B9 C2B8
0x1C B2cf3 C2B7 C2B6 C2B5 C2B4 C2B3 C2B2 C2B1 C2B0
0x1D A1lcfi C3B23 C3B22 C3B21 C3B20 C3B19 Cc3B18 C3B17 C3B16
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Table 9. Register summary
Address Name D7 D6 D5 D4 D3 D2 D1 DO
Ox1E Alcf2 C3B15 C3B14 C3B13 Cc3B12 C3B11 C3B10 C3B9 C3B8
Ox1F A1cf3 C3B7 C3B6 C3B5 C3B4 C3B3 C3B2 C3B1 C3B0
0x20 A2cf1 C4B23 C4B22 C4B21 C4B20 C4B19 C4B18 C4B17 C4B16
0x21 A2cf2 C4B15 C4B14 C4B13 C4B12 C4B11 C4B10 C4B9 C4B8
0x22 A2cf3 C4B7 C4B6 C4B5 C4B4 C4B3 C4B2 C4BH1 C4B0
0x23 BOcf1 C5B23 C5B22 C5B21 C5B20 C5B19 C5B18 C5B17 C5B16
0x24 BOcf2 C5B15 C5B14 C5B13 C5B12 C5B11 C5B10 C5B9 C5B8
0x25 BOcf3 C5B7 C5B6 C5B5 C5B4 C5B3 C5B2 C5B1 CSBQ
0x26 Cfud Reserved |Reserved |Reserved |Reserved |RA R1 WA _V\I_I_—
0x27 MPCC1 |MPCC15 |[MPCC14 |MPCC13 |MPCC12 [MPCC11 |[MPCC10 MPCL\-b_ - MPCC8
0x28 MPCC2 |MPCC7 |MPCC6 |MPCC5 |MPCC4 |[MPCC3 |MPCCZ 197001 MPCCO
0x29 Reserved |Reserved |Reserved [Reserved |Reserved |Reserved r‘o_;,;r:ed- Reserved |Reserved
0x2A Reserved |Reserved |Reserved |Reserved |Reserved |Reserver 'Reserved |Reserved |Reserved
0x2B FDRC1 FDRC15 |FDRC14 |FDRC13 |FDRC12 [+LC "1(_1T FDRC10 |FDRC9 FDRC8
0x2C FDRC2 |FDRC7 |FDRC6 FDRC5 FDRC4 T’_DRCS FDRC2 FDRCA1 FDRCO
0x2D Reserved |Reserved |Reserved Reserveut?:_a:/;d Reserved |Reserved |Reserved |Reserved
6.1 Configuration regiztar A (addr 0x00)
D7 D6 D5 D4 D3 D2 D1 Do
FDRB Tw B TWRB IR1 IRO MCS2 MCS1 MCS0
o 4 1 0 0 0 1 1
T_allle 10. Master clock select
b R/W | RST Name Description
o [ e [p e s e e e
1 RW 1 MCSH
2 RW 0 MCS2
The STA328 will support sample rates of 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz, and 96 kHz.
Therefore the internal clock will be:
e 32.768 MHz for 32 kHz
e 45,1584 MHz for 44.1 kHz, 88.2 kHz, and 176.4 kHz
e 49.152 MHz for 48 kHz, 96 kHz, and 192 kHz
The external clock frequency provided to the XTI pin must be a multiple of the input sample
frequency (fs). The correlation between the input clock and the input sample rate is
determined by the status of the MCSx bits and the IR (input rate) register bits. The MCSx
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bits determine the PLL factor generating the internal clock and the IR bit determines the
oversampling ratio used internally.

Table 11. IR and MCS settings for input sample rate and clock rate

Input sample rate
IR MCSJ[2:0]
fs (kHz)

000 001 010 011 100 101
32,44.1,48 00 768 fs 512fs 384 fs 256 fs 128 fs 576 fs
88.2, 96 01 384 fs 256 fs 192 fs 128 fs 64 fs X
176.4, 192 1X 384 fs 256 fs 192 fs 128 fs 64 fs X

Table 12. Interpolation ratio select

Bit R/W | RST Name Description

Interpolation ratio select: selects internzu 1nterpolation ratio

43 |RW |00 IR[1:0]

based on input 1°S sample frequency

The STA328 has variable interpolation (re-sampling) settings < uch that internal processing
and DDX® output rates remain consistent. The first pro~e ssing block interpolates by either 2
times or 1 time (pass-through) or provides a down-sr.p'e py a factor of 2.

The IR bits determine the re-sampling ratio of t.is inwerpolation.

Table 13. IR bit settings as a functioa = input sample rate
",

Input sample rate fs (kHz) IR[1,2] 15t stage interpolation ratio

32 A\ J_’,‘C 2 times over-sampling

441 C0 2 times over-sampling

48 \9 00 2 times over-sampling

88.2 O 01 Pass-through

96 X 01 Pass-through

|_‘/E + 10 Down-sampling by 2

|r192 10 Down-sampling by 2

Table 14. Thermal warning recovery bypass

Bit | R/W | RST Name Description

Thermal warning recovery bypass:
5 RW |1 TWRB 0: thermal warning recovery enabled
1: thermal warning recovery disabled

If the thermal warning adjustment is enabled (TWAB = 0), then the thermal warning
recovery will determine if the adjustment is removed when thermal warning is negative. If
TWRB = 0 and TWAB = 0, then when a thermal warning disappears the gain adjustment
determined by the thermal warning post-scale (default = -3 dB) will be removed and the gain
will be added back to the system. If TWRB = 1 and TWAB = 0, then when a thermal warning
disappears the thermal warning post-scale gain adjustment will remain until TWRB is
changed to zero or the device is reset.
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Table 15. Thermal warning adjustment bypass

Bit R/W | RST Name Description

Thermal warning adjustment bypass:
6 RW 1 TWAB 0: thermal warning adjustment enabled
1: thermal warning adjustment disabled

The on-chip STA328 power output block provides feedback to the digital controller using
inputs to the power control block. The TWARN input is used to indicate a thermal warning
condition. When TWARN is asserted (set to 0) for a period greater than 400 ms, the power
control block will force an adjustment to the modulation limit in an attempt to eliminate the
thermal warning condition. Once the thermal warning volume adjustment is applied,
whether the gain is reapplied when TWARN is de-asserted is dependent on the TWRB bit.

Table 16.  Fault detect recovery bypass
Bit R/W | RST Name Description

Fault detector recovery bypass:
7 RW 0 FDRB 0: fault detector recovery ¢nasled
1: fault detector recoverv dicabled

The DDX® power block can provide feedback to the aijiv=1 controller using inputs to the
power control block. The FAULT input is used to i:illicaie a fault condition (either over-current
or thermal). When FAULT is asserted (set to 1, uie power control block will attempt a
recovery from the fault by asserting th= C-ttar e output (setting it to 0 which directs the power
output block to begin recovery). It holds it at O for period of time in the range of 0.1 msto 1 s
as defined by the fault-detect recovary constant register (FDRC registers 0x29 to 0x2A),
then toggle it back to 1. This cecuence is repeated as log as the fault indication exists. This
feature is enabled by default hut can be bypassed by setting the FDRB control bit to 1.
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6.2

Configuration register B (addr 0x01)

D7 D6 D5 D4 D3 D2 D1 DO
C2IM C1IM DSCKE SAIFB SAI3 SAI2 SAI SAIO
1 0 0 0 0 0 0 0

This register configures the serial data interface

Table 17.  Serial audio input interface format

Bit | R/W | RST Name Description

. . Serial audio input interface format: determines the interface
3:0 RW 10000 | SAI[3:0] format of the input serial digital audio interface (see below).

Data format:

4 RW |0 SAIFB 0: MSB first 1: LSB first

The STA328 serial audio input was designed to interface with standard ipit.l audio
components and to accept a number of serial data formats. The STAQ28 always acts as a
slave when receiving audio input from standard digital audio czn ponerits. Serial data for two
channels is provided using 3 input pins: left/right clock LRCKI pin 31), serial clock BICKI
(pin 32), and serial data SDI (pin 30).

SAI[3:0] and SAIFB are used to specify the serial ¢a*a ‘ormat. The default format is 1°S,
MSB-first. Available formats are shown below in Fijure 15 and the tables that follow.

Figure 15. General serial input and ownut formats
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Table 18 lists the serial audio input formats supported by STA328 when
BICKI = 32 * fs, 48 * fs and 64 * fs, where the sampling rate fs = 32, 44.1, 48, 88.2, 96,
176.4 or 192 kHz.
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Table 18. Supported serial audio input formats
BICKI SAI [3:0] SAIFB Interface format
32+ fs 1100 X IS 15-bit data
1110 X Left/right justified 16-bit data
48 * fs 0100 X 1S 23-bit data
0100 X 1S 20-bit data
1000 X 1S 18-bit data
0100 0 MSB first IS 16-bit data
1100 1 LSB first 1S 16-bit data
0001 X Left-justified 24-bit data
0101 X Left-justified 20-bit data N
1001 X Left-justified 18-bit data ~
1101 X Leftjustified 16-bitdata
0010 X Right-justified 24-bi, sata
0110 X Right-justifie -1 .’G-hit data
1010 X Right-itictiie | 18-bit Data
1110 X Riokt-iustified 16-bit Data
64 * fs 0000 X %5 24-bit data
0100 E "~ 1S 20-bit data
1000 \ _J’ X 2S 18-bit data
0000 0 MSB first IS 16-bit data
1100 1 LSB first 1S 16-bit data
0o X Left-justified 24-bit data
o101 X Left-justified 20-bit data
“ [1001 X Left-justified 18-bit data
I 1101 X Left-justified 16-bit data
0010 X Right-justified 24-bit data
0110 X Right-justified 20-bit data
1010 X Right-justified 18-bit data
1110 X Right-justified 16-bit data

For example, SAl = 1110 and SAIFB = 1 would specify right-justified 16-bit data, LSB-first.
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Table 19.  Serial input data timing characteristics (fs = 32 to 192 kHz)

Parameter in Figure 16 Value
BICKI frequency (slave mode) 12.5 MHz max.
BICKI pulse width low (TO) (slave mode) 40 ns min.
BICKI pulse width high (T1) (slave mode) 40 ns min.
BICKI active to LRCKI edge delay (T2) 20 ns min.
BICKI active to LRCKI edge delay (T3) 20 ns min.
SDI valid to BICKI active setup (T4) 20 ns min.
BICKI active to SDI hold time (T5) 20 ns min.

Figure 16. Serial input data timing
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Table 20. Delay serial clock enatle
T
Bit R/W | RST Name Description

Delay serial clock enable:
0: no serial clock delay

1: serial clock delay by 1 core clock cycle to tolerate
anomalies in some 1S master devices

5 RwW 0 IDSCKE

Table 21.  Channel input mapping

! -1% R/W | RST Name Description
b —
|6 RW 0 C1IM 0: process?ng channel 1 rece?ves I?ft Izi in.put
1: processing channel 1 receives right IS input
- RW 1 CoIM 0: process?ng channel 2 rece?ves I?ft Izi in.put
1: processing channel 2 receives right IS input

Each channel received via IS can be mapped to any internal processing channel via the
channel input mapping registers. This allows for flexibility in processing. The default settings
of these registers map each I°S input channel to its corresponding processing channel.
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