Philips Semiconductors Integrated Circuits

Stereo high-performance 16-bit DAC
—

FEATURES

* High sound quality
¢ High performance: low noise and
distortion, wide dynamic range

GENERAL DESCRIPTION

The TDA1541A s a stereo 16-bit
digital-to-analog converter (DAC).
The ingenious design of the

Product specification

TDA1541A

performance and superior sound
quality. The TDA1541A is therefore
extremely suitable for use in top-end
high-fi digital audio equipment such
as high quality Compact Disc players

* 4 x or 8 x oversampling ;?ossible electronic circuit guarantees a high or digital amplifiers.
* Selectable two-channel input
format
* TTL compatible inputs ORDERING INFORMATION
EXTENDED PACKAGE
TYPENUMBER | PINS | PIN POSITION | MATERIAL CODE
TDA1541A 28 DIL plastic 507117
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MiN. TYP. MAX. UNIT
Vo supply voltage; pin 28 4.5 5.0 5.5 \
-Vpp1 supply voitage; pin 26 4.5 5.0 55 \4
-Vpp2 supply voltage; pin 15 14.0 15.0 16.0 \
lop supply current; pin 28 - 27 40 mA
-lppt supply current; pin 26 - 37 50 mA
—lpp2 supply current; pin 15 - 25 35 mA
THD total harmonic distortion including noise - -95 -90 dB
at0dB - 0.0018 0.0032 %
THD total harmonic distortion Including noise - -42 - dB
at-60dB - 0.79 - %
NL non-linearity at Tamp = - 0.5 1.0 LSB
—-20t0 +85°C
tes current settling time to +1 LSB - 0.5 - us
BR input bit rate at data input; (pin - - 6.4 Mbits/s
3and 4)
fack clock frequency at clock input - - 6.4 MHz
TCrs full scale temperature at analog outputs - +200 x 106 - K-1
caefficient {AOL; AOR)
Tamb operating ambient temperature -40 - +85 °C
range
Prot total power dissipation - 700 - mwW
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PINNING
SYMBOL PIN DESCRIPTION

LE/WS* 1 latch enable input / word select input WS E U E Voo
BCK* 2 bit clock input __
DATAL 3 data left channel input/ sex 2] 27] GB/rwe
JDATA* data input (sefected format) bATA L/DATA [3] [26] vppy
DATAR® 4 data right channel input DATA R E E’ AoL
GND(A) 5 analog ground
AOR 6 right channel output ano(al 5] 2] oecou
DECOU 71013 | decoupling an 23] oecou
GND (D) 14 digital ground OECOU E E DECOU
VoD2 15 —15 V supply voltage oecou [5] Toa1s41A 7] oecou
COSC 16,17 oscillator
DECOU 18t024 | decoupling pecoy E [20] oecov
AOL 25 left channel output pecou [0 [19] pecou
Vo1 26 -5 V supply voltage oecou [1] 18] oECou
OB/TWC* 27 mode select input oecou [i3] 7] Cone
Vbbb 28 +5 V supply voltage

pecou [13 [76] Coxc

* See Table 1 data selection input. ono ) 72 E] Vooz
7Z95345 1
Fig.2 Pin configuration

FUNCTIONAL DESCRIPTION

The TDA1541A accepts input sample formats in time multiplexed mode or simultaneous mode up to 16-bit word length.
The most significant bit (MSB) must always be first. This flexible input data format allows easy interfacing with signat
processing chips such as interpolation filters, error correction circuits, pulse code modulation adaptors and audio
signal processors (ASP).

The high maximum input bit-rate and fast settling facilitates application in 8 x oversampling systems (44.1 kHz to
352.8 kHz or 48 kHz to 384 kHz) with the associated simple analog filtering function (low order, linear phase filter).

Input data selection (see also Table 1)

With the input OB/TWC connected to ground, data input (offset binary format) must be in time multiplexed mode. It is
accompanied with a word select (WS) and a bit clock input (BCK) signal. The converted samples appear at the output,
at the first positive going transition of the bit clock signal after a negative going transition of the word select signal.

With OB/TWC connected to Vpp the mode is the same but the data format must be in the two’s complement.
When input OB/TWC input is connected to Vop1 the two channels of data {L/R) are input simultaneously via DATA L and

DATA R, accompanied with BCK and a latch-enable input (LE). With this mode selected the data must be in offset
binary. The converted samples appear at the output at the positive going transition of the latch enable signal.
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The format of the data input signals is shown in fig.4 and 5.

True 16-bit performance is achieved by each channel using three 2-|
element matching principle, in combination with a 10-bit passive curren

inputs are TTL compatible.

Table 1 Input data selection

OB/TWC mode pin 1 pin 2 pin 3 pin 4
-5V simultaneous LE BCK DATAL DATAR
ov time MUX OB WS BCK DATAOB not used
+5V time MUX TWC | WS BCK DATATWC | notused
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)
YMBO PARAMETER CONDITIONS | MIN. MAX. | UNIT
Voo supply voltage; pin 28 0 7 v
—Vpp1 | supply voltage; pin 26 0 7 \)
—Vppz | supply voltage; pin 15 0 17 Vv
Tstg storage temperature -65 +150 °C
range
Tamb operating ambient -40 +85 °C
temperature range
Ves electrostatic -1000 | +1000 |V
L handling"
THERMAL RESISTANCE
SYMBOL PARAMETER TYP. UNIT
Rihj-a from junction to ambient 30 KW

* Equivalent to discharging a 100 pF capacitor through a 1.5 k() series

resistor.
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bit active dividers, operating on the dynamic
t divider, based on emitter scaling. All digital

Where:

LE = latch enable

WS =word select,
LOW = left channel;
HIGH = right channel

BCK = bit clock

DATAL = data left

DATAR =data right

DATAOB = data offset binary

DATATWC =datatwo’s
complement

MUX OB  =mulitplexed offset
binary

MUXTWC =multiplexed two's
complement = I2S-
format
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CHARACTERISTICS
VoD = 5 V; ~Vop1 = 5V;-Vpp2 = 15 V; Tamb = +25 °C; measured in the circuit of Fig.1; unless otherwise specified
SYMBOL | PARAMETER | CONDITIONS [ MIN. [ TYP. | MAX.| UNIT
Supply
Vop supply voltage; pin 28 4.5 5.0 55 Vv
-Vpp1 supply voltage; pin 26 4.5 5.0 5.5 v
-Vob2 supply voltage; pin 15 14.0 15.0 16.0 Vv
VanD(a) voltage difference between -0.3 0 +0.3 \
-VGND(D) analog and digital ground
Ibp supply current; pin 28 - 27 40 mA
-lbp1 supply current; pin 26 - 37 50 mA
-lpp2 supply current; pin 15 - 25 35 mA
inputs
input current pins (1, 2, 3and 4)
=l digital inputs LOW Vi=08V - - 04 mA
m digital inputs HIGH Vi=20V - - 20 A
Digital input currents (pin 27}
lloerwe! +5V - - 1 pA
liosmwel ov - - 20 A
loewel -5V - - 40 HA
input frequency/bit rate
feck clock input pin 2 - - 6.4 MHz
BR bit rate data input pin 3 and 4 - - 6.4 Mbits/s
fws word select input pin 2 - - 200 kHz
fLe latch enable input 1 - - 200 kHz
C input capacitance of digital - 12 - pF
inputs
Analog outputs (AOL; AOR; see note 1)
Res resolution - 16 - bits
Ies full scale current 34 4.0 4.6 mA
[izg] zero scale current - 25 50 nA
Tcrs full scale temperature Tamb=-20t0+85°C | - +200 x 10-6 - K-1
coefficient
Analog outputs (Vier)
Ey integral linearity error Tamb =25°C - 0.5 1.0 LSB
EL integral linearity error Tamb =~20to +85°C | - - 1.0 LSB
EqL differential linearity error Tamb =20°C, note2 | - 0.5 1.0 LSB
EdL differential linearity error Tamb =-20to +85°C | - - 1.0 LSB
THD total harmonic distortion at0dB; note 3 -100 | - dB
- 0.0010 - %
THD total harmonic distortion g'ncéll\;ding noise at - -95 -90 as
note 3, Fig.3 - 0.0018 0.0032 | %
THD total harmonic distortion including noise at - -42 - dB
-60 dB;
note 3, Fig.3 - 0.79 - %
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

tcs settling time 1 L.SB - 0.5 - us
o channel separation 20 98 - dB
ldiol unbalance between outputs note 4 - <0.1 0.3 dB
[ty time delay between outputs - - 0.2 us
SSVR supply voltage ripple rejection | Vpp = +5V; note 4 - -76 - dB
SSVR supply voltage ripple rejection | Vpp1 = -5V;note 4 - -84 - dB
SSVR supply voltage ripple rejection | Vopz = -15V;note4 | - -58 - dB8
S/N signal-to-noise ratio at bipolar zero - 110 - dB
S/N signal-to-noise ratio at full scale 98 104 - dB
Timing (Fig.4 and 5)

tr rise time - - 32 ns
s falitime - - 32 ns
tcy bit clock cycle time 156 - - ns
the bit clock HIGH time 46 - - ns
tis bit clock LOW time 46 - - ns
trBRL bit clock fall time to latch 0 - - ns

enable rise time
tRBFL bit clock rise time to latch 0 - - ns
enable fall time

sy DAT data set-up time 32 - - ns
tHD.DAT data hold time to bit clock 0 - - ns
tHO:WS word select hald time 0 - - ns
tsu.ws word select set-up time 32 - - ns

Notes to the characteristics

1. To ensure no performance losses, permitted output voltage compliance is +25 mV maximum.
2. Selections have been made with respect to the maximum differential linearity error (Eql):
TDA1541A/N2 bit1-16 Eq < 1LSB
TDA1541A/N2/R1  hit1-16 Eq < 2LSB
TDA1541A/N2/S1 bit1-7 Eq <0.51LSB
bit8-15 EgL < 1LSB
bit16 EgL<0.75LSB
The S1 version has been specially selected to achieve extremely good performance even for small signals.

3. Measured using a 1 kHz sinewave generated ata sampling rate of 176.4 kHz.

4. Vopple = 100 MV and fapple = 100 Hz.

February 1991 792

B 711082b 0079125 693 WA



Philips Semiconductors Integrated Circuits

Product specification
Stereo high-performance 16-bit DAC TDA1541A
MCB922-1
~30
THD
(dB) [t ( )
-40 P 1
s L4 VS
-50
-60
-70
-80
%0 —— @ :
100 102 103 104 108
frequency (Hz)
(1) Measured including all distortion plus noise at a signal level of -60 dB
(2) Measured including all distortion plus noise at a signal level of -0 dB
Fig.3a Distortion as a function of frequency (4FS)

Notes to Fig.3a

* The sample frequency 4FS: 176.4 kHz.
* Ref: 0 dB is the output level of a full scale digital sine wave stimulus.
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(1) Measured including all distortion plus noise ata signal level of -60 dB
{2) Measured including all distortion plus noise at a signal level of -0 dB

Fig.3b Distortion as a function of frequency (8FS)

Notes to Fig.3b

» The sample frequency 8FS: 352.8 kHz.
« Ref: 0 dB is the output level of a full scale digital sine wave stimulus.
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Fig.4 Format of input signals; time multiplexed (125 format).
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