Ordering number : EN*5107A

CMOS LSI

LC78817, 78817M

SANYO

16-Bit D/A Converter for-Digital Audio

Preliminary

Overview

The LC78817 and LC78817M are 16-bit CMOS D/A
converters for use in digital audio systems. They adopt a
dynamic level shifting conversion technique that uses a
resistor string for the upper 8 bits, PWM for the middle 4
bits, and level shifting for the lower 4 bits.
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E&gfa‘ eter Conditions Ratings Unit
Maximum supp}fvgﬁage -0.3t0 +7.0 \%
Input voltage*” -0.3t0 Vpp +0.3 \Y
Output voll;agé —0.310 Vpp + 0.3 v
-30to +75 °C

—40 to +125 °C

herein.

any SAI\‘I‘YO products described or contamed 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
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LC78817, 78817M

Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit
Supply voltage Vbp \%
Operating temperature Topr °C
DC Characteristics at Ta=-30t0 +75°C, Vpp =3.0t055V,Vgg=0V

Parameter Symbol Conditions Unit
Input high level voltage ViH \%
Input low level voltage ViL \

AC Characteristics at Ta=-30t0+75°C, Vpp =3.0t055V, Vg =

Parameter Symbol Conditions Unit
Clock pulse width Tecw BCLK ns
Setup time Tps LRCK, DATA ns

Hold time TpH LRCK, DATA ns
Rise time Tr BCLK, LRCK 30 ns
Fall time Tf BCLK, LRCK 30 ns
90%
VTH (1.5V)

10%
— =

LRCK : ; VTH (41.5V)

TDH

DATA : VTH (1.5V)

A03792
25°C,Vpp =5.0V,GND =0V
Conditions min typ max Unit
Resoluitig : 16 bits
Cogﬁefsjgn freffél cy 192 kHz
Totaid‘}’ra_rpcn;i\gdistc f=1kHz, 0dB 0.09 %
Dynamic range f=1kHz, —60 dB 94 9 dB
Crosstalk f=1kHz, 0dB -85 dB
Signal-to-noise ratio JIS-A 96 100 dB
Full-scale output voltage VFS 2.8 3.0 3.2 Vp-p
Power dissipation Pd 30 45 mwW
Output load resistance R * Pins 1 and 8 (1 and 10) 5 kQ

Note: * Values in parentheses apply to the LC78817M
Test circuit: Use a circuit that conforms to the sample application circuit shown and a 176.4 kHz sampling frequency (Fs).
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LC78817, 78817M

Electrical Characteristics (2) at Ta=25°C,Vpp=3.0V,GND=0V

Parameter Symbol Conditions min typ max Unit
Resolution RES bits
Conversion frequency Fg kHz
Total harmonic distortion THD1 f=1kHz, 0dB %
Dynamic range Dr f=1kHz, —60 dB
Crosstalk CT f=1kHz, 0dB
Signal-to-noise ratio SIN JIS-A
Full-scale output voltage VEs
Power dissipation Pd
Output load resistance R.* Pins 1 and 8 (1 and 10) kQ
Note: * Values in parentheses apply to the LC78817M
Test circuit: Use a circuit that conforms to the sample application circuit shown and a 176
Pin Assignments
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LC78817, 78817M

Pin Functions

Pin No. . .
Symbol Function and Operation
LC78817 LC78817M
1 1 CH10UT CH1 analog output (left channel)
2 2 Vbp Power supply voltage
— 3 NC No connection
Bit clock input ;
8 4 BCLK This pin inputs the clock used for bit serial input of the dj|
4 5 LRCK L/R clock input g
This pin inputs the signal that discriminates the left &
5 6 DATA Dlg.ltall agdlo data |nput . . . S
This pin inputs data in an msb-first bit-serial foy epresqnia;ion is used.)
6 7 GND Ground §
— 8 NC No connection
Reference voltage E
7 9 REFH Connect to ground through a capaclmr
8 10 CH20UT CH2 analog output (right channe_L} &

Operating Description

1. Digital Audio Datalnput
The digital audio datais a 16-bit signal in an msb-first

< araﬂéﬁ)r string D/A converter, a PWM (pulse
¢ After latchi ng the 16 bits of digital audio data

itrals, \{.fiﬁfnd V2, are selected by a switching circuit accordmg to the value of
&:wo poténtials are output to the PWM D/A converter. Note that these potentials

varueoo“f the [ow-ordér.4 bits of the data as follows:

— Theval uepf ‘RH + VRL is held fixed regardless of the value of the data.

— The values _ VRH and VRL are changed in R/256 unit steps (where R is the value of the resistor-string D/A
converter unit resi istors) over the range zero to 15R/256.

This causes the resistor-string D/A converter V1 and V2 outputs to change in AV/256 steps (where AV = (VH —

VL)/256) over the range 0 to 15 x AV/256 according to the value of the lower 4 bits of the data.
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LC78817, 78817M

LC78817 and LC78817M D/A Conversion Technique
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Figure 1

bit"serial sggnal in an msb-first twos complement format. The 16-bit serial data is input
intersal registeron the rising edge of BCLK, and is acquired on the LRCK rising or falling

32, 48, or 64 clocks

-
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Digital audio data input timing A03797

Note: BCLK must be a multiple of 16 times the LRCK period, i.e., 32, 48, or 64 clocks. Conversion errors in the PWM D/A converter (middle 4 bits of data)
will occur for any other number of clock cycles.
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LC78817, LC78817M

Sample Application Circuit
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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 December, 1998. Specifications and information herein are
subject to change without notice.
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