TDA1541

DUAL 16-BIT DAC

GENERAL DESCRIPTION

The TDA 1541 is a monolithic integrated dual 16-bit digital-to-analogue converter (DAC) designed for
use in hi-fi digital audio equipment such as Compact Disc players, digital tape or cassette recorders.

Features

® Selectable two-channel input format: offset binary or two's complement
® [nternal timing and control circuit

® TTL compatible digital inputs

® High maximum input bit-rate and fast settiing time

QUICK REFERENCE DATA

Supply voltages

pin 28 VpD typ. 5V

pin 26 VpD1 typ. -5V

pin 156 VpbD2 typ. —15 V
Supply currents

pin 28 'bD typ. 45 mA

pin 26 IpD1 typ. 45 mA

pin 15 Ipp2 typ. 25 mA

Signal-to-noise ratio
(full scale sine-wave)

at analogue outputs (AOL; AOR) S/N typ. 95 dB
Non-linearity

at Tamp = —20to + 70 °C typ. ¥ LSB
Current settling time to + 1 LSB tes typ. 1 us
Maximum input bit rate

at data input (pin 3) BRmax min. 6 Mbits/s
Maximum clock frequency

at clock input (pin 2) fBCKmax min. 6 MHz

at clock input (pin 4) fSCKmax min. 12 MHz
Full scale temperature coefficient

at analogue outputs (AOL; AOR) TCgg typ. *200x 10 K’
Operating ambient temperature range Tamb —20to + 70 OC
Total power dissipation Ptot typ. 850 mw

PACKAGE QUTLINE
28-lead DIL; plastic {with internal heat spreader) (SOT-1 17).
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Dual 16-bit DAC TDA1541

PINNING

ews 1] O @] ves 1 LE/MWS* l[ fateh zzfet;'tei::)putit

Bek [2] [27] GB/Twe 2 BCK* bit clock input
DATA L/DATA [Z E Vbp1 3 DATA L/DATA* } data !eft channel input
DATA R/SCK E 2——51 AoL data lr'wput (selecte(.:l format)
GND {A) |5 24] DECOU 4 DATA R/SYS* } g::fe:"]g:ro f:taizr:ﬂ tmput
AOR | 6 E DECOU 5 GND (A) analogue ground
pecou |7 [22) pecou 6 AOR right channel output
DECOU | 8 Tosh 21] peECOU 7 DECOU
8 DECOU

pecou [ 9 20] pECOU 8 DECOU

oecou [rof [15] becou 10 DECOU decoupling

pEcou [11] 1__8_] DECOU 11 DECOU

oecou [1z] [17] n.c. 12 DECOU

DECOU E E ne. 13 DECOU

ono o) [i7 E Vooz 14 GND (D) digital ground
15 Vpp2 —15 V supply voltage

7295345 16 n.c. l
. o . 17 ne. f not connected
Fig. 2 Pinning diagram.

18 DECOU
19 DECOU
20 DECOU
21 DECOU » decoupling
22 DECOU
23 DECOU
24 DECOU
25 AOL left channel output
26 Vpp1 —5 V supply voltage
27 OB/TWC* mode selection input
28 Vpp + 5 V supply voltage

* See Table 1 data selection input.
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TDA1541

FUNCTIONAL DESCRIPTION

The TDA 1541 accepts input sample formats in time multiplexed mode or simultaneous mode with
any bit length. The most significant bit (MSB) must always be first. This flexible input data format
allows easy interfacing with signal processing chips such as interpolation filters, error correction
circuits, pulse code modutation adaptors and audio signal processors {ASP).

The high maximum input bit-rate and fast settling time facilitates application in 4 x oversampling
systems (44,1 kHz to 176,4 kHz) with the associated simple analogue filtering function (low order,
linear phase filter).

Input data selection (see also Table 1)

With 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. A separate system
clock input (SCK) is provided for accurate, jitter-free timing of the analogue outputs AOL and AOR.
With OB/TWC connected to Vpp the made is the same but data format must be in two’s complement,.
When input OB/TWC is connected to (Vpp1) 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 format of data input signals is shown in figures 3, 4 and 5.

True 16-bit performance is achieved by each channel using three 2-bit active dividers, operating on the
dynamic element matching principle, in combination with a 10-bit passive current-divider, based on
emitter scaling. All digital inputs are TTL compatible.

Table 1 Input data selection

OB/TWC mode pin 1 pin 2 pin 3 pin 4
-5V simultaneous LE BCK DATA L DATA R
ov time MUX OB WS BCK DATA OB SCK
+5V time MUX TWC WS BCK DATA TWC SCK

Where:

LE = latch enable

WS = word select

BCK = hit clock

DATA L = data left

DATAR = data right

DATA OB = data offset binary

DATA TWC = data two’s complement

MUX OB = multiplexed offset binary
MUX TWC = multiplexed two’s complement
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Dual 16-bit DAC TDA1541

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage ranges

pin 28 Vbbb Oto+7 V

pin 26 VDbD1 Oto—-7 V

pin 15 Vpp2 OQto-17 V
Crystal temperature range TXTAL —55 to + 150 oC
Storage temperature range Tstg —55 to + 150 °C
Operating ambient temperature range Tamb -20to +70 °C
Electrostatic handling* Ves —1000 to + 1000 V

THERMAL RESISTANCE
From junction to ambient Rthja = 35 K/wW

* Discharging a 2560 pF capacitor through a 1 k§2 series resistor.
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"TDA154H1

CHARACTERISTICS
Vpp=+56V:Vpp1=-5V:Vpp2z=—12V; Tgmp=+25 OC; measured in Fig. 1; unless otherwise
specified.
parameter symbol min, typ. max. unit
Supply
Supply voltage ranges
pin 28 VDD 4,0 50 6,0 \Y%
pin 26 -VDpD1 45 5,0 6,0 . \%
pin 15 -Vpp2 14 15 16 v
Supply currents
pin 28 Ipp — 45 : tbf mA
pin 26 —IpD1 - 45 tbf mA
pin 15 —lpp2 - 25 tbf mA
Resolution Res - 16 — bits
Inputs
Input current (pin 3 and pin 4)
digital inputs LOW (< 0,8 V) L - - tbf mA
digital inputs HIGH (>2,0V) IiH - - tbf RA
Input frequency
at clock input (pin 4) fsck - - 12 MHz
at clock input {pin 2) fecKk - - 6 MHz
at data inputs (pin 3 and pin 4) fDAT - - 6 MHz
at word select input (pin 1) fws — - 200 kHz
Input capacitance of digital inputs Cy - 12 - pF
Oscillator
Oscillator frequency
with internal capacitor fosc 150 200 250 kHz

Analogue outputs (AOL; AOR)

Output voltage compliance Voc thf - tbf mV
Full scale current Ifg 3,4 4,0 4,6 mA
Zero scale current tlzg - tbf - nA
Full scale temperature coefficient

Tamb = —20to +70°C TCEs - +200 x 10°® — K-
Linearity error integral

at Tamp =25 °C Eq - 0,5 - LSB

at Tymp =—20to +700C Eq - tbf - LSB
Linearity error differential

at Tamp =25 °C Edq - 0,5 1 LSB

at Tamp =—20to +700C Eg1 - thf - LSB
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Dual 16-bit DAC TDA1541

parameter symbol min, typ. max. unit
Signal-to-noise ratio + THD* S/N 90 95 - dB
Settling time to + 1 LSB tcs - 1 - us
Channel separation o 80 tbf - dB
Unbalance between outputs Alfg - 0,1 0,2 dB
Time delay between outputs t4 - - 1 us
Power supply ripple rejection**

Vpp=+56V RR - tbf — de

Vpp1=-5V RR - tbf - dse

Vpp2=-15V RR - tbf - d8
Signal-to-noise ratio

at bipolar zero S/N - —-100 - dB

Timing (see Figs 3, 4 and 5)

Rise time t, - - 35 ns
Fall time ts - - 35 ns
Bit clock cycle time ey 160 - - ns
Bit clock HIGH time tHB 48 - - ns
Bit clock LOW time 8 48 - - ns
Bit clock fall time to latch rise time tFBRL 0 - - ns
Bit clock rise time to latch fall time tRBFL 0 - - ns
Data set-up time to bit clock tSDB 32 - - ns
Data hold time to bit clock tHDB 0 - - ns
Data set-up time to system clock tsps 32 - - ns
Word select hold time to system clock tHWS 0 - - ns
Word select set-up time to system clock tsws 32 -~ - ns
Bit clock fall time to system clock rise time tFBRS 32 - - ns
System clock rise time to bit clock fail time tRSFB 32 - - ns
System clock fall time to bit clock rise time tFSRB 50 - - ns
Bit clock rise time to system clock fall time tRBFS 0 - - ns
Latch enable LOW time tLLE 20 - - ns
Latch enable HIGH time tHLE 32 - - ns

*

Signal-to-noise ratio + THD with 1 kHz full scale sinewave generated at a sampling rate of 176,4 kHz.
** Vrippie = 1% of supply voltage and fripple = 100 Hz.
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TDA1541

WS

7296347

Fig. 3 Format of input signals; time multiplexed at fgck = feck (1?8 format).

- :ﬁj;
t . : .
HWS - -—tgws HLE

SCK ‘ LE

BCK

I t 1 tsps tSDB:
DATA >( % LSB MSB

Fig. 4 Format of input signals; time multiplexed at fgck = 2 x fgcK-

7295348
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Dual 16-bit DAC TDA1541

LE LE

-t g tFBRL -—‘gaﬂ.h

t |
‘sos—J L—*HDB

BCK

tHDB

DATAL LSB MSB

DATA R LSB 44:><1447 MSB

7295346

Fig. 5 Format of input signals; simultaneous data.
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