TDA1541A Balanced Driver

What it does

Thiscircuit takes | 2S data (with any number of bits per frame) and splits up the stream so that it can feed 2
X TDA1541Asrunningin simultaneous data mode. The output of the drcuit drives a channd of one
TDA1541A with L+ and the other channel with L-, so that the DAC isproducing L +/- balanced outpui.
The other TDA1541A is operated in a same manner, but with R +/- balanced outpui.

Some things to consider:

» Theoutput current swing o the DAC, the drcuit hereis splitting the phase in the digital domain.

» Thedigital representation of audio, remember that bath offset binary and 2' complement are
asymmetricd in terms of the largest positive and largest negative integer they can represent. Unlike
sign-magnitude, thereis no —0. To invert the phase of the digitd audio, you DO NOT add 1 after the

bit inversion.

» All output from thiscircuit is delayed by exactly one cycle of theinput bit clock BCK. This iswhy you
seedat al _n and dat ar _n in phase with dat a.

How it does it

This is just taken from my previous posts on diyAudio, and may give some hints, it does
not necessarily apply to this circuit, although the princi pal of operation hasn’t change:

“When input OB/TWC input is connecied to VDD 1 the two channelsof data (L/R) are input
simultaneously via DATA L and DATA R, accompanied with BCK and a latch-enable input (LE). With
this mode seleded the data must be in offset binary. "

If you lodk at thetiming data below, you'll seethat LE goes high after the LSB hasbeenclocked in, and
loads the data from the shift register used to receve it internally. Now from 12S, we ae ableto sded
left/right data based on WS. So for exampleif WSislow, we seled left, and feed 12S - BCK to LCK (the
burst wave). With it goesthe data. If the LCK clock isn't ticking, it won't load any datain, that’swhy it
remains low (after the falling clock-in edge), at thistime the right one takes over. Now with 12S, WS
changes before the LSB isclocked in (rising edge) , with the simultaneous mode we want the latch to open
after the LSB has been clocked in (on the falling edge), so the WS signal is delayed appropriately.

The timing chart below showsthat LE must close before the data for the next word is clocked in (starting
with the MSB), and thisisfine, cause the dock LCK/RCK don’t tick in the period where RLE /LL E is high
(latch open) and no datais clocked in. Before the clock startsup again, LLE or RLE close, so that the data
may be |oaded.

Asfor the two's complement to dffset binary conversion, this can simply be done by inverting the MSB of
each word. When WS on the 12S bus changes, the next rising edge of BCK isthe LSB of the pervious
word, and on therising edge after that, isthe MSB of the new word. We use WS and afew D-F/F to find
the MSB, ie. asignd that goes high when the MSB of aword is present in the stream. And, passthe DATA
and the find-M SB signal through a XOR gate. The XOR gate will invert the DATA when thefind signd is
high, therefore inverting the MSB, doing tow’ s complement to dffset binary conversion.

Thefinal stage uses a @unter to count in thefirgt 16 bitsfrom each channel, and this must be doneto stop
the remaining bits from flushing out the data. Different sources can have different frame widths.
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Disclaimer

Use may use this information for al non-commercial purposes, a your own risk. | do not
take responsibility for any inacaracies, or consequent damage that may arise from the
use of this information. So if you blow up your pair of TDA1541A/S2s, then don’'t come
complainingto me! ©

Rahul Rai
(Email ‘rah’ on diyAudio)

Copyright Rahul Rai.
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