Ordering number : EN*4838

CMOS LSI

LC78834M
SA////WYO Stereo 18-bit Digital Audio D/A Converter

with On-Chip 4 fs'Digital Filters

Preliminary

Overview

The LC78834M is a CMOS stereo 18-bit D/A converter  unit: mm '
LS that includes 4x oversampling digital filters, output  30991-MFP28 &
op amps, and analog filter op amps on chip.

Functions and Features

« Digital filter block
— 4x oversampling filters: two-stage FIR filter
structure (43rd order and 11th order)
— De-emphasis filters: support for fs = 32, 44.1, and
48 kHz
— Soft muting
» D/A converter block
— Dynamic level shifting 18-bit D/A converter
— Two D/A converter channels built in (inZ|
outputs) ‘
— Built-in output op amps
« Built-in analog filter op amps

9.0
10.5

0.75

SANYO: MFP28

Parameter Conditions Ratings Unit
Maximum supply voltage -0.3t0 +7.0 \Y
Input voltage -0.3t0o Vpp +0.3 \
Output voltage -0.3t0o Vpp +0.3 \
Operating temperature” . -30to +75 °C
Storage temperatu;e —40 to +125 °C
Conditions min typ max Unit
\%
°C

phySfQQ 'and'/.or material damage. Consult with your SANYO representative nearest you before using
any SAI\‘I‘YO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters
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LC78834M

DC Characteristics at Ta=-30t0 +75°C, Vpp =3.5t055V,Vgg=0V

Parameter Symbol Conditions - Ratings Unit
min . typ max
Input high-level voltage (1) Vil Pins1,2,3,4,5,6,7,8,9,15and 16 R
Input low-level voltage (1) Vil Pins1,2,3,4,5,6,7,8,9,15and 16
Input high-level voltage (2) Viy2 Pin 13
Input low-level voltage (2) Vi 2 Pin 13
Output high-level voltage Vou Pin 11, loy = -3 mA
Output low-level voltage VoL Pin 11, lg. =3 mA
Input leakage current A Pins1,234,5,6,7,8,9,13, 15and 16, V| = Vgg, Vpg'

Parameter Symbol Conditions Unit
max

Oscillator frequency fx 25 MHz
Clock pulse width tew The XIN pin when an external clgc" ns
Clock pulse period The XIN pin when an external ézlqc' 1000 ns
BCLK pulse width ns
BCLK pulse period ns
Data setup time ns
Data hold time ns
LRCK setup time ns
LRCK hold time ns

Audio Input Waveforms

N — 1/2 Voo

LROK oo oo 1.5V

No. 4838-2/14



LC78834M

Electrical Characteristics for D/A Converter (1)
at Ta=25°C, AVpp =DVpp =5.0V, AGND = DGND = 0V, unless otherwise specified

Parameter Symbol Conditions Unit
D/A converter resolution RES k S Bits
Total harmonic distortion THD 1kHz,at0dB, *1 |
Dynamic range DR 1 kHz, at —60 dB
Crosstalk CT 1kHz,at0dB, *1
Signal-to-noise ratio SIN JIS-A
Full-scale output voltage VFS Vp-p
Power dissipation Pd 1 kHz, at 0 dB, *2 mw
Output load resistance RL Pins 21 and 23 kQ
Electrical Characteristics for D/A Converter (2)
at Ta=25°C, AVpp = DVpp =35V, AGND=DGND =0V, u
Parameter Symbol Ratings Unit
typ max
D/A converter resolution RES 18 Bits
Total harmonic distortion THD 1kHz, at0dB, *1 0.12 %
Dynamic range DR 1 kHz, at —60 dB dB
Crosstalk CT 1kHz,at0dB, *1 -85 dB
Signal-to-noise ratio S/N JIS-A dB
Full-scale output voltage VFS 1.7 1.9 Vp-p
Power dissipation Pd 50 75 mw
Output load resistance RL kQ
Note: 1. “0 dB” means the full scale output level.
2. With the XIN pin (pin 13) at 1.5t0 3.5V, f
3. With the XIN pin (pin 13) at 1.0 to 2.5 V, £ 5716.934;
Operational Amplifier Block .+
at Ta=25°C, AVpp = DVpp =50
Parameter Ratings Unit
typ max
Slew rate 9 V/us
Input offset voltage 15 mvV
Gain-bandwidth product 2.0 MHz
Maximum output voltage 0.3 4.7 \Y,
mmon-m in
\?t;tageorangoede o 06 36 v
Output load resijst 5 kQ

No. 4838-3/14
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Test Circuits

D/A Converter
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LC78834M

Pin Assignment

@ AVbD
127] ReFH
26] oP10
125] oP1N
24] op1P
(23] cH10UT
122] AGND
121] cH20UT
120] oP2p
119] oP2N
18] op20
17] REFL
16] TEST
[15] MODE

> LC78834M

Pin Functions

Pin No. Symbol
1 INITB
2 BCLK Bit clock input
3 DATA Digital audio data input
Data is input in a two’s complement M8

4 LRCK Hi?gﬁl:o((t:llgllnie]l:)tut; Low: CH2 inpu
5 Fs1 De-emphasis filter 32, 44.1,

FS1 L

FS2
6 FSs2 fs

ngé{ﬁp 2 non-inverting input

K2 analog output

nalog system ground

CH1 analog output

Op amp 1 non-inverting input

Op amp 1 inverting input

Op amp 1 output

High-level reference voltage

21 REFH Normally connected to AGND through a capacitor.

28 AVpp Analog system ground

No. 4838-5/14
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LC78834M Operation

1. Digitd Filters
The LC78834M performs the following processing.

« Digital input

fs

43rd-order FIR, x2

2fs

De-emphasis
first-order IIR

2fs

Eleventh- or(f

» Oversampling
Two 2x interpolation filters (con“

‘ cascade connected to perform 4x oversampling.

; _Wond to the*samplmg frequency fs, which may be 32, 44.1, or 48 kHz.
i sWhen de;emphasus ison.

No. 4838-6/14



LC78834M

* Soft mute
The soft muting function uses the built-in digital attenuator.
The following formula gives the attenuation.

20 - log (ATT/256) dB

The ATT parameter is an integer between 0 and 256. However, note that the attgfii}aiio
is zero.
When the MUTE pin |s Set to the hlgh level, one is subtracted from the A

ill'be ‘—mhyvhen ATT

About 1024/fs

256

ATT

2. Initialization

¥ hasaablllzed mput the XIN, BCLK and LRCK signals. The
, e‘full cycle of the LRCK signal has completed, as shown in
the figure.

/

One LRCK period or longer

No. 4838-7/14



LC78834M

3. System Clock
The LC78834M can handle two system clocks types: either a 384 fs clock or a 512 fs clock.
The CKSL pin selects which clock typeis used.

CKSL System Clock

L 384 fs
H 512 fs
* CKOUT pin

The CKOUT pin isasystem clock output pin.

XIN XouT

.

4. Digital Audio Datalnput . _
Digital audio dataisa 16- or 18-hit serial signal in atwe’ stompl

B first format. The 16- or 18-bit serial
GLK signal, and that register is

CH2
MS:B|15IM|13|12'H|10|9| 8|7‘ 6| 5,4‘ 3|2‘ L;%B

¥ l3|12|1

5

CH2

No. 4838-8/14



LC78834M

5. D/A Converter Block
The LC78834M incorporates two independent 18-bit D/A converters, one each for channel 1 and channel 2, as well
as two output op amps.
These D/A converters are based on adynamic level shifting conversion scheme which combines resistor string D/A

conversion (R-string DAC), PWM (pulse width modulation) D/A conversion (PWM DAE
conversion (level shift DAC) as shown in thefigure.

AVop
RH

REFH O——¢

= fu

Lower 6 bits
(DO to D5)

Level Shift
DAC

R-String
DAC

VH

PWM Logic

7]

Upper 9 bits
(D9 to D17)

Middie 3 bits
(D6 to D8)

dtevel shifting D/A

CH10UT
CH20UT

No. 4838-9/14



LC78834M

» R-string DAC
The R-string DAC is a 9-bit D/A converter that consists of 512 (= 29) individual resistors (each with resistance R)
connected in series that divide the voltage applied at the ends of that resistor string into 512 equal sections. Two
adjacent potentials, V1 and V2, of the voltage divided potentials, are selected by a switghing circuit according to
the upper 9 bits of the data (D9 to D15). These two potentials are output to the PWM DAE:Noéte that V2 — V1 will
be equal to (VH —VL)/512.

« PWM DAC
The PWM DAC is a 3-bit D/A converter that divides the span of the two potentl dsVi1
string DAC by eight. This circuit outputs one or the other of the two potentlels V1
CH20UT) pin depending on the value of the middle three bits (D6 to D8) ef the data.

Jtput fr@' L °the R-

i2f

* Level-shift DAC g
The level-shift DAC is a 6-bit D/A converter that consists of two
series at the ends of the R-string DAC resistor string. The level 8k

resistors according to the lower six bits of the data(DO to D5) asfellows .

(where AV = (VH —VL)/512) in steps of AV/512

. Reference resistors RH and RL

No. 4838-10/14
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Filter Characteristics

4% oversampling
Ripple: Within £0.05 dB
Attenuation: Not more than —35 dB

1. De-emphasis

Attenuation, dB

A
Y

A

Attenuation, dB

&

32kHz

44.1kHz

48kHz

5 7

1k
Frequency, Hz

N

10k
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Sample Application Circuit
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Power Application Timing

1

The analog power supply (AVpp) and the digital power supply (DV pp) must be brought up at the same time and
must be turned off at the sametime.

If atime difference occurs between the analog and digital power supplies, design the circ
conditions.
» The power supply rise and fall times must be less than 3 ms apart as shown in Figure 1.
« If the time difference is over 3 ms, then allocate 5 ms or over as the rise or fal time of th

or fallsfirst respectively. Furthermore, the time difference must be under 50 ms '

o

ﬂ?ﬁeet the following

wer supply that rises

AvVop (DVoo)

DVoo (AVop) ——— DVop (AVbp)

Under 3 ms Under 3 ms

AVpp (DVpp)

Under 50 ms Under 50 ms

—\

DVoo (AVop)

Figure 2

No. 4838-13/14
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ation may be reproduced or transmitted in any form or by any means, electronic or
ing photocopying and recording, or any information storage or retrieval system,
out the prior written permission of SANYO Electric Co., Ltd.

prodﬁ@t/técﬁnology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of September, 1998. Specifications and information herein are
subject to change without notice.
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