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1 FEATURES

General

e 2.71t0 3.6 V power supply

e 5V tolerant digital inputs

¢ High pin compatibility with UDA1341TS
e 24 bits data path

e Selectable control via L3-bus interface, 12C-bus
interface or static pin control; choice of 2 device
addresses in L3-bus and [2C-bus mode

e Supports sample frequencies from 16 to 110 kHz
e Separate power control for ADC and DAC

¢ ADC and Programmable Gain Amplifiers (PGA) plus
integrated high-pass filter to cancel DC offset

¢ Integrated digital filter plus DAC
 Digital silence detection

o No analog post filtering required for DAC
e Slave mode only applications

e Easy application.

Multiple format data interface

e 12S-bus, MSB-justified and LSB-justified format
compatible

o 1fs to 4f5 input and 1fs output format data rate.

DAC digital sound processing

e Separate digital logarithmic volume control for left and
right channels in L3-bus mode or I12C-bus mode

¢ Digital tone control, bass boost and treble in L3-bus
mode or [2C-bus mode

¢ Digital de-emphasis for sample frequencies of
32, 44.1, 48 and 96 kHz in L3-bus mode or 12C-bus
mode

e Soft or quick mute in L3-bus mode or I2C-bus mode

e Output signal polarity control in L3-bus mode or 12C-bus
mode

¢ Digital mixer for ADC output signal and digital serial
input signal.
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Advanced audio configuration

e 4 channel (2 x stereo) single-ended inputs with
programmable gain amplifiers and 2 channel
(1 x stereo) single-ended outputs configuration

e Output signal polarity control in L3-bus mode or 12C-bus
mode

¢ High linearity, wide dynamic range, low distortion

¢ Double differential input configuration for enhanced
ADC sound quality.

2 APPLICATIONS

¢ Eminently suitable for MiniDisc (MD) home and portable
applications.

3 GENERAL DESCRIPTION

The UDA1342TS is a single-chip 4 channel
analog-to-digital converter and 2 channel digital-to-analog
converter with signal processing features employing
bitstream conversion techniques. The low power
consumption and low voltage requirements make the
device eminently suitable for use in low-voltage low-power
portable digital audio equipment which incorporates
recording and playback functions.

The UDA1342TS supports the 12S-bus data format with
word lengths of up to 24 bits, the MSB-justified data format
with word lengths of up to 24 bits and the LSB-justified
serial data format with word lengths of 16, 20 and 24 bits.
The device also supports a combination of the
MSB-justified output format and the LSB-justified input
format.

The UDA1342TS has special sound processing features in
the playback mode such as de-emphasis, volume, mute,
bass boost and treble, which can be controlled by the
microcontroller via the L3-bus or 12C-bus interface.
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4 QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Supplies
Vbpa(aDC) ADC analog supply voltage 2.7 3.0 3.6 \
VppA(DAC) DAC analog supply voltage 2.7 3.0 3.6 \Y
Vbbpb digital supply voltage 2.7 3.0 3.6 \
Ipba(aDC) ADC analog supply current 1 ADC + 1 PGA enabled - 10.0 - mA
2 ADCs + 2 PGAs enabled |- 20.0 - mA
all ADCs + all PGAs - 200 - pA
power-down
IpbADAC) DAC analog supply current operating - 6.0 - mA
DAC power-down - 250 - pA
bbb digital supply current operating - 9.0 - mA
ADC power-down - 4.5 - mA
DAC power-down - 5.5 - mA
Tamb ambient temperature -40 - +85 °C
Analog-to-digital convertor
Viirms) input voltage (RMS value) at 0 dB (FS) digital output - 0.9 - \
(THD+N)/S4g | total harmonic distortion-plus-noise | normal mode
to signal ratio at fs = 48 kHz at-1dB _ -90 _ dB
at —60 dB; A-weighted - -40 - dB
double differential
at-1dB - -93 - dB
at —60 dB; A-weighted - -41 - dB
(THD+N)/Sgg | total harmonic distortion-plus-noise | normal mode
to signal ratio at fs = 96 kHz at -1 dB _ _84 _ dB
at —60 dB; A-weighted - -39 - dB
S/Nag signal-to-noise ratio at fs = 48 kHz | normal mode; - 100 - dB
Vi =0 V; A-weighted
double differential mode; - 101 - dB
Vi =0 V; A-weighted
S/Ngg signal-to-noise ratio at fs = 96 kHz | normal mode; - 99 - dB
Vi =0 V; A-weighted
Olcs channel separation - 100 - dB
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SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Digital-to-analog convertor
Vo(rms) output voltage (RMS value) at 0 dB (FS) digital input; - 0.9 - Vv
note 1
(THD+N)/S4g | total harmonic distortion-plus-noise | at 0 dB - -90 - dB
to signal ratio at fg = 48 kHz at —60 dB; A-weighted _ —40 - dB
(THD+N)/Sgg | total harmonic distortion-plus-noise | at 0 dB - -83 - dB
to signal ratio at fs = 96 kHz at —60 dB; A-weighted _ -39 _ dB
S/Nysg signal-to-noise ratio at f; = 48 kHz | code = 0; A-weighted - 100 - dB
S/Ngg signal-to-noise ratio at fs = 96 kHz | code = 0; A-weighted - 99 - dB
Olcs channel separation - 100 - dB
Note

1. The output voltage of the DAC is proportionally to the DAC power supply voltage.

5 ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
UDA1342TS SSOP28 plastic shrink small outline package; 28 leads; body width 5.3 mm SOT341-1
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6 BLOCK DIAGRAM
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Fig.1 Block diagram.
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7 PINNING
SYMBOL | PIN TYPE DESCRIPTION
Vssaabpc) 1 analog ground pad ADC analog ground
VINL1 2 |analog input pad ADC input left 1
Vppa(aDc) 3 | analog supply pad ADC analog supply voltage
VINR1 4 |analog input pad ADC input right 1
VaDcN 5 |analog pad ADC reference voltage N
VINL2 6 |analog input pad ADC input left 2
Vapcp 7 |analog pad ADC reference voltage P
VINR2 8 |analog input pad ADC input right 2
IPSEL 9 |5 Vtolerant digital input pad channel select input: input left 1 and right 1 or
input left 2 and right 2
Vbbb 10 | digital supply pad digital supply voltage
Vssp 11 | digital ground pad digital ground
SYSCLK 12 |5 V tolerant digital input pad system clock input: 256fs, 384fs, 512f5 or 768f,
L3MODE 13 |5 V tolerant digital input pad L3-bus mode input or mode selection input
L3CLOCK 14 |5 V tolerant digital input pad L3-bus/I2C-bus clock input or clock selection
input
L3DATA 15 |5 V tolerant open drain input/output L3-bus/I2C-bus data input/output or format
selection input
BCK 16 |5V tolerant digital input pad bit clock input
WS 17 |5V tolerant digital input pad word select input
DATAO 18 |5 Vtolerant 2 mA slew rate controlled digital | data output
output
DATAI 19 |5 V tolerant digital input pad data input
TESTA 20 |5 V tolerant digital input pad test control input; to be connected to ground
STATIC 21 |5 V tolerant digital input pad mode selection input: static pin control or
L3-bus/I2C-bus control
STATUS 22 |5V tolerant 2 mA slew rate controlled digital | general purpose output
output
QMUTE 23 |5V tolerant digital input pad quick mute input
VOUTR 24 | analog output pad DAC output right
VbpaDAG) 25 | analog supply pad DAC analog supply voltage
VOUTL 26 | analog output pad DAC output left
Vssa(pAc) 27 | analog ground pad DAC analog ground
Vet 28 |analog pad reference voltage for ADC and DAC
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Vssa@pc) [1] O 28] Vref
VINL1 [ 2] [27] VssA(DAC)
VbpA(ADC) [ 3| 26] VOUTL
VINR1 [4 | 25] VbpA(DAC)
VapcN [5 | 24] VOUTR
VINL2 [ 6 | 23] QMUTE
Vapcp [ 7] 22| STATUS
UDA1342TS
VINR2 [ 8| 21] STATIC
IPSEL[9 | 20] TESTT
Voo [10] [19] DATAI
Vssp [11] 18] DATAO
SYSCLK [12] [17] ws
L3MODE [13] 16] BCK
L3CLOCK [14] [15] L3DATA

MGTO17

Fig.2 Pin configuration.

8.2 ADC analog front-end

The analog front-end of the UDA1342TS consists of two

stereo ADCs with a programmable gain stage (gain from

0 to 24 dB with 3 dB steps) which can be controlled via the
L3-bus/I2C-bus interface.

8.2.1 APPLICATION WITH 2 V (RMS) INPUT

In applications in which a 2 V (RMS) input signal is used,

a 15 kQ resistor must be used in series with the input of the
ADC (see Fig.3). This forms a voltage divider together with
the internal ADC resistor and ensures that only 1 V (RMS)
maximum is input to the IC. Using this application for a

2 V (RMS) input signal, the gain switch must be set to

0 dB. When a1 V (RMS) input signal is input to the ADC in
the same application, the gain switch must be set to 6 dB.

An overview of the maximum input voltages allowed
against the presence of an external resistor and the setting
of the gain switch is given in Table 1.

8 FUNCTIONAL DESCRIPTION
8.1 System clock

The UDA1342TS operates in slave mode only, this means
that in all applications the system must provide the system
clock. The system clock frequency is selectable and
depends on the mode of operation:

e L3-bus/I2C-bus mode: 256fs, 38415, 512f; or 768f

e Static pin mode: 256f or 384f;.

The system clock must be locked in frequency to the digital
interface signals.

Remarks:

e The bit clock frequency fgck can be up to 128fg, or in
other words the bit clock frequency is 128 times the
word select frequency fysg or less: fgok < 128fws

e The WS edge MUST fall on the negative edge of the
BCK signal at all times for proper operation of the digital
interface

e The UDA1342TS operates with sample frequencies
from 16 to 110 kHz, however for a system clock of 768f
the sampling frequency must be limited to 55 kHz.
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Table 1 Application modes using input gain stage
RESISTOR MAXIMUM INPUT
(15 kQ) PGA GAIN VOLTAGE
Present 0dB 2V (RMS)
Present 6 dB 1V (RMS)
Absent 0dB 1V (RMS)
Absent 6 dB 0.5V (RMS)
VINL1, | 2, gain = 0 d8
VINR1,| 4, 10 kQ
VINL2, | 6,
input signal 15kQ vINR2 |g 10ke
2V (RMS)
Vref
UDA1342TS

MGTO018

Fig.3 Schematic of ADC front-end.
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8.2.2

Since the UDA1342TS is equipped with two stereo ADCs,
these two pairs of stereo ADCs can be used to convert a
single stereo signal to a signal with a higher performance
by using the ADCs in the double differential mode.

DOUBLE DIFFERENTIAL MODE

This mode and the input signals, being channel 1 or 2 as
input to the double differential configuration, can be
selected via the L3-bus/I2C-bus interface.

8.3  Decimation filter (ADC)
The decimation from 64fg to 114 is performed in two stages.

Ty 4
The first stage realizes a (%} characteristic with a

decimation factor of 8. The second stage consists of three
half-band filters, each decimating by a factor of 2. The filter
characteristics are shown in Table 2.

Table 2 Decimation filter characteristics

ITEM CONDITION VALUE (dB)
Pass-band ripple 0 to 0.45f, +0.01
Pass-band droop 0.45f4 -0.2
Stop band >0.55f, -70
Dynamic range 0 to 0.45f¢ >135

8.4 Digital mixer (ADC)

The two stereo ADC outputs are mixed with gain
coefficients from +24 to —-63.5 dB to be set via the
microcontroller interface.

In front of the mixer there is a DC filter. In order to prevent
clipping, it is needed to filter out the DC component before
mixing or amplifying the signals.

The mixing function can be enabled via the microcontroller
interface.
8.5 Interpolation filter (DAC)

The digital interpolation filter interpolates from 1f5 to 64fs
by means of a cascade of FIR filters. The filter
characteristics are shown in Table 3.

Table 3 Interpolation filter characteristics
ITEM CONDITION VALUE (dB)
Pass-band ripple 0 to 0.45fg +0.025
Stop band >0.55f, -60
Dynamic range 0 to 0.45f¢ >135
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8.6 Mute

Muting the DAC will result in a cosine roll-off soft mute,
using 32 x 32 = 1024 samples in the normal mode: this
results in 24 ms at fg = 44.1 kHz. The cosine roll-off curve
is illustrated in Fig.4.

This cosine roll-off functions are implemented in the DAC
data path before the digital mixer and before the master
mute (see Fig.5).

In the L3-bus and 12C-bus mode, the setting of the master
mute can be overruled always by pin QMUTE. This quick
mute uses the same cosine roll-off, but now for only

32 samples: this is 750 us at fs = 44.1 kHz.

MGU119

1

mute \

factor N

0.8 \

0.6 \

0.2 \

N

0 5 10 15 20 25
t (ms)

Fig.4 Mute as a function of raised cosine roll-off.

8.7 Digital mixer (DAC)

The ADC output signal and the digital interface input signal
can be mixed without an external DSP (see Fig.5).

This mixer can be controlled via the microcontroller
interface.

In order to prevent clipping when mixing two 0 dB signals,
the signals are attenuated digitally by —6 dB before mixing.
After mixing the signal is gained by 6 dB after the master
volume. This way clipping at the digital mixer is prevented.
After the 6 dB gain, the signals can clip again, but this
clipping can be removed by decreasing the master
volume.
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MGTO019
Fig.5 Digital mixer (DAC).

8.8  Noise shaper

The 5th-order noise shaper operates at 64fs. It shifts
in-band quantization noise to frequencies well above the
audio band. This noise shaping technique enables high
signal-to-noise ratios to be achieved. The noise shaper
output is converted into an analog signal using a Filter
Stream Digital-to-Analog Converter (FSDAC).

8.9 Filter stream DAC

The FSDAC is a semi-digital reconstruction filter that
converts the 1-bit data stream of the noise shaper to an
analog output voltage. The filter coefficients are
implemented as current sources and are summed at virtual
ground of the output operational amplifier. In this way very
high signal-to-noise performance and low clock jitter
sensitivity is achieved. A post-filter is not needed due to
the inherent filter function of the DAC. On-board amplifiers
convert the FSDAC output current to an output voltage
signal capable of driving a line output.

The output voltage of the FSDAC is proportionally to the
power supply voltage.

2000 Jul 31

8.10 Digital interface

The UDA1342TS supports the following data input/output
formats for the various modes (see Fig.6).

L3-bus and [2C-bus mode:
e 12S-bus format with data word length of up to 24 bits

e MSB-justified serial format with data word length of up to
24 bits

o LSB-justified serial format with data word lengths of
16, 20 or 24 bits

e MSB-justified data output and
LSB-justified 16, 20 and 24 bits data input.
Static pin mode:
e 12S-bus format with data word length of up to 24 bits

e MSB-justified data output and
LSB-justified 16, 20 and 24 bits data input.
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8.11  Sampling speed Important: in the double speed mode an input signal of

The UDA1342TS operates with sample frequencies from
16 to 110 kHz. This range holds for the CODEC as a

0 dB is allowed, but in the quad speed mode the input
signal must be limited to —6 dB to prevent the system from

whole. The DAC part can be configured in the L3-bus and clipping.
[2C-bus mode to accept 2 times and even 4 times the data
speed (e.g. fs is 96 or 192 kHz), but in these modes not all
of the features can be used.
Some examples of the input oversampling rate settings are
shown in Table 4.
Table 4 Examples of the input oversampling rate settings
SCYLSC;I'CI:E&II SAMPLING | INPUT OVER-
SYSTEM CLOCK FREQUENCY | SAMPLING FEATURES SUPPORTED
FREQUENCY (kHz) RATE
SETTING
12.288 MHz (256 x 48 kHz) 256f 48 single speed all
96 double speed | only master volume and mute
192 quad speed no features
22.5792 MHz (512 x 44.1 kHz) 512fg 441 single speed all
256f 88.2 single speed | all
176.4 double speed | only master volume and mute
33.8688 MHz (768 x 44.1 kHz) 768f 44 1 single speed all
384 88.2 single speed all
176.4 double speed | only master volume and mute

8.12 Power-on reset

The UDA1342TS has an internal Power-on reset circuit
(see Fig.7) which resets the test control block. All the
digital sound processing features and the system
controlling features are set to their default setting in the
L3-bus and 2C-bus mode.

The reset time (see Fig.8) is determined by an external
capacitor which is connected between pin V ¢ and ground.
The reset time should be at least 1 ps for Vg < 1.25 V.
When Vppa(pac) is switched off, the device will be reset
again for Vigs < 0.75 V.

During the reset time the system clock should be running.

Vv
3.0V _DDA(DAC) |25
8 kQ
RESET
Vref |28 CIRCUIT
J_ C1>
'|' 10 uF £8 kQ
e UDA1342TS

MGuoo1

Fig.7 Power-on reset circuit.
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151
0
t
3.0
Vref
V)
15
1.25
0.75
0
—- -— t
>1us
MGU002
Fig.8 Power-on reset timing.

8.13 Control modes

Table 6 Pin function in the selected mode

The control mode can be set with pin STATIC and FUNCTION
in LAMODE:
pin L3MO PINNAME | 3.8Us | I2C-BUS | STATIC PIN
* Static pin mode MODE MODE MODE
* 12C-bus mode L3CLOCK | L3CLOCK SCL | clock select
e L3-bus mode. L3MODE L3MODE LOW level | HIGH level
Table 5 Mode selection L3DATA L3DATA SDA format select
QMUTE QMUTE QMUTE | format select
PINSTATIC | PINL3MODE | SELECTION SSEL 20 20 |ehannel select
LOW - L3-bus mode
HIGH LOW |C-bus mode All features in the L3-bus and 12C-bus mode are explained
HIGH HIGH static pin mode in Sections 8.15 and 8.16.

The pin functions in the various modes are summarized in

Table 6.

2000 Jul 31
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8.14 Static pin mode

The controllable features in the static pin mode are:
e System clock frequency

e Data input and output format select

e ADC input channel select.

8.14.1 SYSTEM CLOCK SETTING SELECT

In the static pin mode pin L3CLOCK is used to select the
system clock setting.

Table 7 System clock setting

PIN
L3CLOCK SYSTEM CLOCK SETTING
0 256f,
1 384f,

8.14.2 DIGITAL INTERFACE FORMAT SELECT

In the static pin mode the digital interface audio formats
can be selected via pins LBDATA and QMUTE. The

following interface formats can be selected (see Table 8):

e 12S-bus format with data word length of up to 24 bits

o MSB-justified output format and LSB-justified input
format with data word length of 16, 20 or 24 bits.

Table 8 Data format select in static pin mode

PIN PIN
L3DATA | QMUTE INPUT/OUTPUT FORMAT
0 0 12S
0 1 LSB-justified 16 bits input and
MSB-justified output
1 0 LSB-justified 20 bits input and
MSB-justified output
1 1 LSB-justified 24 bits input and
MSB-justified output

8.14.3 ADC INPUT CHANNEL SELECT

In the static pin mode pin IPSEL selects the ADC input

channel.

Table 9 ADC input channel select

PIN
IPSEL CHANNEL SELECT
0 input channel 1 (pins VINL1 and VINR1)

1

input channel 2 (pins VINL2 and VINR2)

2000 Jul 31
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8.15 L3-bus interface

All digital processing features and system controlling
features of the UD1342TS can be controlled by a
microcontroller via the L3-bus interface.

The controllable features are:
e Reset

e System clock frequency

e Data input and output format
e Multi purpose output

e ADC features

Operation mode control

Polarity control

Input amplifier gain control

Mixer control
DC filtering.
e DAC features

— Power control

— Polarity control

— Input data oversampling rate
— Mixer position selection
— Mixer control

— Silence detector

— De-emphasis

— Volume

— Flat/min./max. switch
— Bass boost

— Treble

— Mute

— Quick mute mode.

8.15.1 INTRODUCTION

The exchange of data and control information between the
microcontroller and the UDA1342TS is accomplished
through a serial hardware interface comprising the
following pins:

e L3DATA: microcontroller interface data line

e L3MODE: microcontroller interface mode line

e L3CLOCK: microcontroller interface clock line.
The UDA1342TS acts as a slave receiver or a slave
transmitter. Therefore LECLOCK and L3MODE lines

transfer only input data and the L3DATA line transfers
bidirectional data.
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Information transfer via the microcontroller bus is
organized LSB first and in accordance with the so called
‘L3’ format, in which two different modes of operation can
be distinguished: address mode and data transfer mode.

Important:

e When the device is powered-up, at least one L3CLOCK
pulse must be sent to the L3-bus interface to wake-up
the interface prior to sending information to the device.

This is only needed once after the device is powered-up.

¢ Inside the microcontroller there is a hand-shake
mechanism which handles proper data transfer from the
microcontroller clock to destination clock domains. This
means that when data is sent to the microcontroller
interface, the system clock must be running.

e The L3-bus interface is designed in such a way that data
is clocked into the device (write mode) on the positive
clock edge, while the device starts the output data (read
mode) on the negative clock edge. The microcontroller
must read the data from the device on the positive clock
edge to ensure the data is always stable.

8.15.2 DEVICE ADDRESSING

The device address mode is used to select a device for
subsequent data transfer. The address mode is
characterized by L3MODE being LOW and a burst of

8 pulses on L3CLOCK, accompanied by 8 bits. The
fundamental timing in the address mode is shown in
Fig.13.

The device address consists of one byte, which is split up
in two parts (see Table 10):

e Bits 0 and 1 are called Data Operation Mode (DOM) bits
and represent the type of data transfer

e Bits 2 to 7 represent a 6-bit device address.

Table 10 L3-bus interface slave address

Table 11 Selection of data transfer

DOM DEVICE ADDRESS
LSB|BIT1| BIT2 |BIT3|BIT4|BIT5|BIT 6 | MSB
RW| 1 |IPSEL| 0 1 0 0 0

The UDA1342TS can be set to different addresses

(00 1000 or 10 1000) by setting pin IPSEL to HIGH or
LOW level. In the event that the device receives a different
address, it will deselect its microcontroller interface logic.

Basically, 2 types of data transfer can be defined: data
transfer to the device and data transfer from the device
(see Table 11).
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DOM
TRANSFER
BITO BIT 1
0 0 not used
1 0 not used
0 1 data write or prepare read
1 1 data read

8.15.3 REGISTER ADDRESSING

After sending the device address, including the flags (DOM
bits) whether the information is read or written, the data
transfer mode is entered and one byte is sent with the
destination register address (see Table 12) using 7 bits,
and one bit which signals whether information will be read
or written.

The fundamental timing for the data transfer mode is given
in Fig.14.

Table 12 L3-bus register address

LSB|BIT1|BIT2|BIT3|BIT4 |BIT5|BIT6 | MSB

RW | A6 A5 A4 A3 A2 Al A0

Basically there are 3 cases for register addressing:

1. Register addressing for L3-bus write: the first bit is at
logic 0 indicating a write action to the destination
register, and is followed by 7 bits indicating the register
address.

2. Prepare read addressing: the first bit of the byte is at
logic 1, signalling data will be read from the register
indicated.

3. Read action itself: in this case the device returns a
register address prior to sending data from that
register. When the first bit of the byte is at logic 0, the
register address was valid and if the first bit is at logic 1
the register address was invalid.

Important:

1. Each time a new destination address needs to be
written, the device address must be sent again.

2. When addressing the device for the first time after
power-up of the device, at least one L3CLOCK cycle
must be given to enable the L3-bus interface.
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8.15.4 DATA WRITE MODE

The data write format is given in Table 13 and illustrated
in Fig.9.

When writing data to a device four bytes must be sent:

1. One byte with the device address, being ‘01X0 1000’
where X’ stands for the IPSEL value, including ‘01’ for
signalling write to the device.

2. One byte starting with a logic 0 for signalling write
followed by 7 bits indicating the register address.

3. One byte which is the Most Significant Data (MSD)
byte 1.

4. One byte which is the Least Significant Data (LSD)
byte 2.

8.15.5 DATA READ MODE

The data write format is given in Table 14 and illustrated
in Fig.10.

When reading from the device, a prepare read must first be
done. After the prepare read, the device address is sent
again. The device then returns with the register address,
indicating whether the address was valid or not, and the
data of the register.

Table 13 L3-bus format for data write

The data read mode is explained below:

1. One byte with the device address, being ‘01X0 1000’
where ‘X’ stands for the IPSEL value, including ‘01’ for
signalling write to the device.

2. One byte is sent with the register address which needs
to be read. This byte starts with a logic 1, which
indicates that there will be a read action from the
register.

3. One byte with the device address including ‘11’ is sent
to the device. The ‘11’ indicates that the device must
write data to the microcontroller.

4. The device now writes the requested register address
on the L3-bus, indicating whether the requested
register was valid (logic 0) or invalid (logic 1).

5. The device writes data from the requested register to
the L3-bus with the MSD byte 1 first, followed by the
LSD byte 2.

FIRST IN TIME LAST IN TIME
L3MODE DATA TYPE

BITO | BIT1 | BIT2 | BIT3 | BIT4 | BIT5 | BIT6 | BIT7
Address device address 0 1 IPSEL 0 1 0 0 0
Data transfer 1 register address 0 A6 A5 A4 A3 A2 A1 A0
Data transfer 2 | MSD byte 1 D15 D14 D13 D12 D11 D10 D9 D8
Data transfer 3 | LSD byte 2 D7 D6 D5 D4 D3 D2 D1 DO

Table 14 L3-bus format for prepare read and read data
FIRST IN TIME LAST IN TIME
L3MODE DATA TYPE

BITO | BIT1 | BIT2 | BIT3 | BIT4 | BIT5 | BIT6 | BIT7
Prepare read
Address device address 0 1 IPSEL 0 1 0 0 0
Data transfer 1 register address 1 A6 A5 A4 A3 A2 A1 A0
Read data
Address device address 1 1 IPSEL 0 1 0 0 0
Data transfer 1 register address 0/1 A6 A5 A4 A3 A2 A1 A0
Data transfer2 | MSD byte 1 D15 D14 D13 D12 D11 D10 D9 D8
Data transfer 3 | LSD byte 2 D7 D6 D5 D4 D3 D2 D1 DO
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L3 wake-up pulse after power-up
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Fig.9 Data write mode for L3-bus version 2.
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Fig.10 Data read mode for L3-bus version 2.
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8.16 I2C-bus interface

Besides the L3-bus mode the UDA1342TS supports the
I2C-bus mode; all the features can be controlled by the
microcontroller with the same register addresses as used
in the L3-bus mode.

The exchange of data and control information between the
microcontroller and the UDA1342TS in the 12C-bus mode
is accomplished through a serial hardware interface
comprising the following pins and signals:

e L3CLOCK: Serial Clock Line (SCL)
e L3DATA: Serial Data line (SDA).

The clock and data timing of the 12C-bus transfer is shown
in Fig.15.

8.16.1 ADDRESSING

Before any data is transmitted on the 12C-bus, the device
which should respond is addressed first. The addressing is
always done with the first byte transmitted after the START
procedure (S).

8.16.2 SLAVE ADDRESS

The UDA1342TS acts as a slave receiver or a slave
transmitter. Therefore, the clock signal SCL is only an
input signal. The data signal SDA is an input or output
signal (bidirectional line).

The UDA1342TS slave address format is shown in
Table 15.

Table 15 12C-bus slave address format

MSB | BIT6|BIT5|BIT4|BIT3|BIT2| BIT1 |LSB

0 0 1 1 0 1 |IPSEL|R/W

The slave address bit IPSEL corresponds to the hardware
address pin IPSEL which allows selecting the slave
address.

2000 Jul 31
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8.16.3 REGISTER ADDRESS

The UDA1342TS register address format is given in
Table 16.

Table 16 12C-bus register address format

MSB | BIT 6 BIT 3 | BIT 2
0 A6 A3 A2

LSB
A0

BIT 5
A5

BIT 4
A4

BIT 1
Al

The register mapping of the I2C-bus and L3-bus interfaces
is the same (see Section 9).
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8.16.4 WRITE CYCLE

The write cycle is used to write data from the microcontroller to the internal registers. The 12C-bus format for a write cycle is shown in Table 17.

The device and register addresses are one byte each, data is always two bytes (2-bytes data).

The format of the write cycle is as follows:

2 o o

7.

The microcontroller starts with a START condition S.

The first byte (8 bits) contains the device address 0011 01X and a write command (bit R/W = 0).

This is followed by an acknowledge (A) from the UDA1342TS.

The microcontroller then writes the register address (8 bits) where writing of the register content of the UDA1342TS must start.
The UDA1342TS acknowledges this register address.

The microcontroller sends 2-bytes data with the Most Significant Data (MSD) byte first and then the Least Significant Data (LSD) byte, where each
byte is acknowledged by the UDA1342TS.

After the last acknowledge the UDA1342TS frees the 12C-bus and the microcontroller can generate a STOP condition (P).

Table 17 Master transmitter writes to UDA1342TS registers

ACKNOWLEDGE FROM UDA1342TS
DEVICE | . — REGISTER
(1)
AppRress | W ADDRESS DATA
S | 001101X | 0 | A |OXXX XXXX| A | MSD1 |A| LSD1 |A| MSD2 |A| LSD2 |A] MsDn |A] LsDn | A | P
8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits
Note

1.

Auto increment of the register address is carried out if repeated groups of 2 bytes are transmitted.
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8.16.5 READ CYCLE

The read cycle is used to read data from the internal registers of the UDA1342TS to the microcontroller. The 12C-bus format for a read cycle is shown

in Table 18.

The format of the read cycle is as follows:

® N o g M=

9.

The microcontroller starts with a START condition S.
The first byte (8 bits) contains the device address 0011 01X and a write command (bit R/W = 0).
This is followed by an acknowledge (A) from the UDA1342TS.

The microcontroller then writes the register address where reading of the register content of the UDA1342TS must start.

The UDA1342TS acknowledges this register address.
Then the microcontroller generates a repeated START (Sr).
Again the device address 0011 01X is given, but this time followed by a read command (bit R/W = 1).

The UDA1342TS sends the two-byte data with the Most Significant Data (MSD) byte first and then the Least Significant Data (LSD) byte, where

each byte is acknowledged by the microcontroller (master).
The microcontroller stops this cycle by generating a negative acknowledge (NA).

10. The UDA1342TS then frees the 12C-bus and the microcontroller can generate a STOP condition (P).

Table 18 Master transmitter reads from UDA1342TS registers

ACKNOWLEDGE FROM UDA1342TS

ACKNOWLEDGE FROM MASTER

DEVICE - REGISTER DEVICE

w (1)
ADDRESS R/IW ADDRESS ADDRESS RIW DATA
S| 001101X | 0 |A|OXXXXXXX|A|Sr| 001101X | 1 |A|MSD1 |A|LSD1 |A|MSD2 |A|LSD2 MSDn LSDn | NA
8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits
Note

1.

Auto increment of the register address is carried out if repeated groups of 2 bytes are transmitted.

03d0D olpny

Sleveivan

$J0JONPUOdIWBS dXN

uoljeI10ads 1oNpo.d



LE INr 000¢

I

9 REGISTER MAPPING

The addresses of the control registers with default values at Power-on reset are shown in Table 19. Functions of the registers are shown in
Tables 20 to 45.

Table 19 Register map

ADDRESS FUNCTION D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
00H system RST| QS |MDC| DC [AM2 |AM1 |AMO|PAD| 0 [Sci|Sco| IF2 | IF1 | IFO | DP |PDA
- | o 0 1 1 0 1 0 0 0 0 0 0 0 1 0

01H sub system - | - - - - | - | - | - |os1]0so|mMPs|Mix |sSD1]|SDo|MP1|MPO
- | - - - -1 -1 -1-1o0 0 0 0 0 0 0] o

02H to OFH | reserved - - - - - - - - - - - - - - - -
10H DAC features M1 | Mo | BB3 | BB2 | BB1 | BBO | TR1 | TRO | SDS |MTB|MTA| MT | QM | DE2 | DE1 | DEO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| o

11H DAC master volume vL7 | vLe | vis | vea | ve3 | ve2 | vit | vio | VR7 | VR6 | VR5 | VR4 | VR3 | VR2 | VR1 | VRO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| o

12H DAC mixer volume VB7 | vB6 | VB5 | vB4 | vB3 | vB2 | VB1 | VBO | VA7 | VA6 | VA5 | VA4 | VA3 | vA2 | VA1 | VAOD
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0] o

13H to 1FH | reserved - - - - - - - - - - - - - - - -
20H ADC input and mixer 0 0 0 0 | 1A3 | 1A2 | 1A1 | IAO | MA7 | MA6 | MA5 | MA4 | MA3 | MA2 | MA1 | MAO
gain channel 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| o

21H ADC input and mixer 0 0 0 o | B3| 1B2 | 1B1 | I1BO | MB7|MB6 | MB5 | MB4 | MB3 | MB2 | MB1 | MBO
gain channel 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| o

22H to 2FH | reserved - - - - - - - - - - - - - - - -
30H evaluation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0
31H to FFH | reserved - - - - - - - - - - - - - - - -
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9.1 Reset

A 1-bit value to initialize the L3-bus and I2C-bus registers
except the system register (00H) with default settings by
setting bit RST = 1.

Table 20 Reset bit

RST

FUNCTION

0

no reset

1

reset registers to default

9.2

Quick mode switch

A 1-bit value to enable the quick mode change of the ADC.
The soft mode change works only between modes if
bit AM2 = 1.

Table 21 Quick mode switch

Qs

FUNCTION

0

soft mode change

1

quick mode change

9.3

Bypass mixer DC filter

A 1-bit value to disable the DC filter of the ADC mixer. This
DC filter is in front of the mixer to prevent clipping inside
the mixer due to DC signals.

Table 22 Mixer DC filtering

MDC FUNCTION
0 enable mixer DC filtering
1 disable mixer DC filtering
9.4 DC filter

A 1-bit value to enable the DC filter of the ADC output. This
DC filter is inside the decimation filter.

Table 23 DC-filtering

DC FUNCTION
0 disable output DC filtering
1 enable output DC filtering

2000 Jul 31
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9.5 ADC mode
A 3-bit value to select the mode of the ADC.

Table 24 ADC mode

AM2 | AM1 | AMO FUNCTION
0 0 0 | ADC power-off
0 0 1 [input 1 select (input 2 off)
0 1 0 |input 2 select (input 1 off)
0 1 1 | notused
1 0 0 |channel swap and signal inversion
1 0 1 |input 1 select (double differential
mode)
1 1 input 2 select (double differential
mode)
1 1 1 | mixing mode
9.6 ADC polarity

A 1-bit value to control the ADC polarity.

Table 25 Polarity control of the ADC
PAD FUNCTION

0

non-inverting

1

inverting

9.7

System clock frequency

A 2-bit value to select the external clock frequency.

Table 26 System clock frequency settings

sc1 SCo FUNCTION
0 0 |256f
0 1 |384f,
1 0 |512f
1 1 |768f,
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9.8 Data format 9.11

A 3-bit value to select the data format.

Table 27 Data format selection

DAC polarity

A 1-bit value to control the DAC polarity.

Table 29 Polarity control of DAC

MSB-justified output
LSB-justified 20 bits input and

IF2 | IF1 | IFO FUNCTION PDA FUNCTION
0| 0| O [I2S-bus 0 non-inverting
0 0 1 | LSB-justified16 bits 1 inverting
0 1 0 | LSB-justified 20 bits
0 1 1 | LSB-justified 24 bits 9.12 DAC mixing position switch
1 0 0 | MSB-justified A 1-bit value to select the mixing position of the ADC signal
1 | 0 | 1 |LSB-ustified 16 bits input and in the DAC.

Table 30 DAC mixing position switch

MSB-justified output MPS FUNCTION
1 1 1 | LSB-justified 24 bits input and 0 before sound features
MSB-justified output 1 after sound features

9.9 DAC power control

A 1-bit value to disable the DAC to reduce power
consumption. The DAC power-off is not recommended
when the DAC outputs are DC loaded.

Table 28 DAC power control

DP FUNCTION

0 DAC power-off
DAC power-on

9.10 Input oversampling rate

A 2-bit value to select the oversampling rate of the input
signal (see Table 32). In the quad speed input rate, care
must be taken that the input signal is smaller than

-5.67 dB (FS).

Table 31 DAC mixer

MIX

FUNCTION

0

disable mixer

1

enable mixer

2000 Jul 31
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9.13 DAC mixer
A 1-bit value to enable the digital mixer of the DAC.
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Table 32 Input oversampling rate
SAMPLING
0S1 | 0OSso MODE FREQUENCY ADC DAC FEATURES
0 0 single speed |16 to 110 kHz | supported all digital filters and all features, including mixing
are available
0 1 double speed |32 1o 220 kHz | not supported first digital filter is bypassed, only master volume
and master mute features are available
1 0 quad speed 64 to 440 kHz | not supported no mixing nor any sound feature is supported
1 1 reserved - - -

9.14 Silence detection period

A 2-bit value to define the silence period for the silence
detector.

Table 33 Silence detection period

SD1 SDO FUNCTION
0 0 3200 samples
0 1 4800 samples
1 0 9600 samples
1 1 19200 samples

9.15 Multi purpose output

A 2-bit value to select the output signal on pin STATUS.

Table 34 Multi purpose output selection

MP1 | MPO FUNCTION
0 0 no output
0 1 overflow (ADC) detection
1 0 reserved
1 1 digital silence detection

9.16 Mode

A 2-bit value to program the mode of the sound processing

filters of bass boost and treble.

2000 Jul 31

Table 35 Flat/min./max. switch position

M1 MO FUNCTION
0 0 flat

0 1 min.

1 0 min.

1 1 max.

9.17 Bass boost

A 4-bit value to program the bass boost settings. The used
set depends on the setting of bits M1 and MO.

At fg = 44.1 kHz the -3 dB point for minimum setting is
250 Hz and the —3 dB point for maximum setting is 300 Hz.
The default value is 0000.

24
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Table 36 Bass boost settings

BASS BOOST (dB)
BB3 | BB2 | BB1 | BBO
FLAT | MIN. | MAX.
0 0 0 0 0 0 0
0 0 0 1 0 2 2
0 0 1 0 0 4 4
0 0 1 1 0 6 6
0 1 0 0 0 8 8
0 1 0 1 0 10 10
0 1 1 0 0 12 12
0 1 1 1 0 14 14
1 0 0 0 0 16 16
1 0 0 1 0 18 18
1 0 1 0 0 18 20
1 0 1 1 0 18 22
1 1 0 0 0 18 24
1 1 0 1 0 18 24
1 1 1 0 0 18 24
1 1 1 1 0 18 24
9.18 Treble

A 2-bit value to program the treble setting. The used set
depends on the setting of bits M1 and MO0. At fs = 44.1 kHz
the -3 dB point for minimum setting is 3.0 kHz and the
-3 dB point for maximum setting is 1.5 kHz. The default
value is 00.

Table 37 Treble settings

TREBLE (dB)
TR1 | TRO
FLAT MIN. MAX.
0 0 0 0 0
0 1 0 2 2
1 0 0 4 4
1 1 0 6 6
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9.19 Silence detector switch

A 1-bit value to enable the silence detector.

Table 38 Silence detector switch

SDS FUNCTION
0 disable silence detector
1 enable silence detector
9.20 Mute

Three 1-bit values to enable the digital mute. Bit MT is the
master mute, using bit MTA the signal from the digital
interface can be soft muted when the DAC mixer is
enabled and using bit MTB the signal from ADC can be
soft muted.

Table 39 Mute

MT
MTA FUNCTION
MTB
0 no muting
1 muting

9.21 Quick mute mode

A 1-bit value to enable the quick mute function of the
master mute.

Table 40 Quick mute mode settings

QM FUNCTION
0 soft mute mode
1 quick mute mode

9.22 De-emphasis

A 3-bit value to enable the digital de-emphasis filter.
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