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LC78850, LC78850Q

Two-channel, 16- and 18-bit
D/A Converters for Digital Audio

Preliminary

OVERVIEW PINOUT
The L.C78850 and LC78850Q are two-channel, 16- and R
18-bit D/A converters with PWM outputs for use in TESTS [ 1] 42| ovop
digital audio equipment. TesTs |2 41| TEST4
The LC78850 and LC78850Q) feature 0.003% total har- TesT2 [ 3] j40] TESTS
monic distortion, 100 dB channel separation and a TEsT1 |4 [30] TesT?
100 dB signal-to-noise ratio. DGND E EI AGND
The LC78850 and LC78850Q input four-times and mopEs {6 | 7] oun-
eight-times oversampled digital signals, perform digital mooes [ 7 [36] AvoD
signal processing on the data and, after lowpass filtering, mooes [ [35] avoD
output high-fidelity analog reproductions of the orig‘mql RET E E 25k
waveforms, Input format options include 16- and 18-bit :] .
data lengths, msb- and Isb-first data, and 384fs and e [1o] =) A
512fs bit rates. mopez [11] LC78880 |[az] aanp
UTR+
The LC78850 and LC78850Q operate from a 5 V supply soix [1z] 2] o
and are available in 42-pin shrink DIPs and 44-pin QIPs, ok [19] 30| avop
respectively. DATAL [14] % AVDD
paTaR [15] 28| OUTR-
FEATURES ovoo [16] [27] aano
¢ Two-channel, 16- and 18-bit D/A converters RESET® E _z_g_l oy
* 0.003% total harmonic distortion wute [18 |25] xour
* 100 dB channel separation MODE1 E [24] N
* 100 dB signal-to-noise ratio cixout [z0] 23| xvoO
¢ Four- or eight-times oversampled serial data pano [21] 22| ne
¢ msb-first and Isb-first data formats
* 384fs and 512fs bit rates
* PWM outputs o ¥ ® g
¢ Silicon-gate CMOS process E E E ﬁ ¢ 2 E E E 2 9
* 5 V supply _ mmmmrﬂrﬂmmrﬂrﬂm\
s 42.pin shrink DIP (LC78850) and 44-pin QIP oano 7] ) oun-
(LC788500Q0) wooes [z] 2] avoo
MODES E [91] avop
Moo+ [4] 0] oum..
MODE3 E 0] aano
ne o] LC78850Q [20] aano
mopez [7] [27] ourm.
gotk [ 28] avoo
trck [5] 28] avoo
pataL [10] [24] ouTR-
atan [17] 23] aonD
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LC78850, LC78850Q

PACKAGE DIMENSIONS
Unit: mm
3025B-DIP42S (LC78850)

3148-GIP44MA (LC78850Q)
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PIN DESCRIPTION

Number
Name Description
QP oiP
1, 17 5 21 DGND Digital ground
2 6 MODES LRCK rising-edgaffalling-edge select input
3 7 MODES %S format select input
4 8 MODE4 Serial data msb-firstisb-first select input
5 9 MODE3 Dala length select input
B, 22, 35, 40 10, 22 NG No connection
7 i1 MODE2 Sampling rate selest input
8 12 BCLK Serlal data bit-clock input
9 13 LRCK Serial dala lefi-channel/right-channel clock input
10 14 DATAL Left-channel seral data input
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LC78850, LC78850Q

Number
Name ‘ Descriplion
ap DIP
1 15 DATAR Right-channe! serial data input
12, 39 18, 42 DVDD 5 V digital supply
13 17 RESETB Active-LOW reset input
14 18 MUTE Muts input
15 19 MODE1 System clock frequency salect input
16 20 CLKOUT System clock output
18 23 XvDD 5 V oscillator amplifier supply
19 24 XIN Crystal oscillator or extemal clock connection
20 25 xour Crystal ossillalor connection
21 26 XGND Oscillator amplifier ground
23,28, 29, 34 | 27, 82, 55, 38 AGND Analeg ground
24 28 OUTR- Right-channel, negative PWM output
25, 26, 31, 32 | 29, 30, 35, 36 AVDD 5 V analog supply
27 A OUTR+ Right-channel, positve FWM output
30 M OUTL+ Left-channel, positive PWM output
33 a7 OUTL- Lefi-channel, negative PWM outpul
3% 38 TEST?
- Test inpuls
7 40 TESTS
38 41 TEST4 Tesl input and right-channel mute outpul
4 1 TESTS Test output
42 2 TEST3 Test input
43 3 TEST2 Test nput and lsft-channel mute cutpul
44 4 TEST1 Test input
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unlt
Supply voltage range Voo D37 v
Input voltage range Vi —0.3 o Vpp + 0.3 v
Qutput voltage range Vo 0.3 1o Vpp + 0.3 v
Operating tomperature range Topr -30lo 76 °C
Storage temperature range Tey —40 o 125 °C
Recommended Operating Conditions
T, =25 °C
Parameter Symbol Raling Unit
Supply voltage Voo [ v
Supply voliage range Voo 45 1o 5.5 v
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LC78850, LC78850Q

DPC Electrical Characteristics
Vop =45t055V, Vs =0V, T, =-30t0 75 *C

Rating
Parameter Symbol Condition Unh
min typ max
Power dissipation Po X:z : ?6‘;;544 MHz - 240 - mW
XIN LOW-level input voltage _ ViLt - - 0.3Vpp v
!l;lopmlavel input vettage for alt other Viiz _ - 0.8 v
XIN HiGH-laval input voltage Ving 0.7Voo - - v
::ﬁi:ls-level input voltage for all other Vi 02 _ - v
LOW-lavel outpul voltage VoL loo =1 pA - - 0.1 v
HIGH-level output voltage Vou low = =1 pA Voo — 01 - - v
AC Electrical Characteristics
Vop =451055V, Vs=0V, T,=-301075°C
Rating
Parameter Symbol Conditlon Unit
min typ max
Cscillator frequency frnax ‘ - 16.9344 25 MHz
BCLK frequency faex - - 125 MHz
BCLK pulsewidth twe 30 - - ns
Dala setup tme los 15 - - ns
Data hold tme toM 16 - - ns
twa twa
BCLK 1.6V /_—__\\_
'os tom i
§5 0 =K * ¢
Analog Characteristics
Vo =5V, T,=23°C
Rating
Parameter Symbol Conditlon Unit
min typ max
Total harmoni¢ distorlion THD f=1kHz, 0 dB oufpul - 0.003 - %
Signal-to-noisa ralio am JIS* A-weighled filter - 100 - dB
Crosstalk CT t =1 kHz, 0 dB output - 100 - dB
Fult-scale oulpul voltage Vo - 17 - Vims

' Japanese Industrial Standard
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LC78850, LC78850Q

FUNCTIONAL DESCRIPTION

MODEH1

Set MODE1 HIGH for a 512fs system clock, and LOW,
for a 384fs clock.

MODE2

Set MODE2Z HIGH for eight-timcs' oversampled (8fs)
input data, and LOW, for four-times oversampled (4fs)
data.

MODE3

Set MODE3 HIGH for 18-bit input data, and LOW, for
16-bit data,

MODE4

Set MODE4 HIGH for msb-first data, and LOW, for
Isb-first data.

MODES5

Set MODES HIGH for FS format input data, and LOW,
for standard format data,

MODE®6

For eight-times oversampled data, set MODE6 HIGH if
LRCK goes HIGH at the end of cach sample, and LOW,
if LRCK goes LOW,

For four-times oversampled data, set MODEG6 HIGH if
LRCK goes LOW at the end of left-channel samples and
HIGH at the end of right-channel samples. Set MODEG
LOW, however, if LRCK goes HIGH at the end of lefl-
channel samples and LOW at the end of right-channel
samples.

TEST1 to TEST?7

During normal operation, the test inputs should be tied
to ground and the test output left open.

When TEST1 is LOW and TEST7 is HIGH, muting is
ON, the left- and right-channel outputs are held at
0.5Vpp and mute signals to external circuitry are output
on TEST2 and TEST4. TEST2 is the left-channel mute
output, and TEST4 is the right-channel,

MUTE

‘When MUTE is HIGH, muting is ON and the left- and
right-channel outputs are held at 0.5Vpp.

In nomal mode (TEST1 and TEST7 are LOW), muting
turns ON when the input data is zero for 2!'¢ consecutive
samples (approximately 0.37 s for four-times oversam-
pled data when fs = 44.1 kHz).
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LC78850, LC78850Q

OPERATING INFORMATION

Input Waveforms
Standard format, eight-times oversampled data
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word write word write

Standard format, four-times oversampled data

LACK
(MODES is HIGH.)
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LC78850, LC78850Q

I2S format, eight-times oversampled data

LRGK
{MODES Is HIGH.) {

LRC J
{MODESG is LOW.}

BCLK
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AR

128 format, four-times oversampled data
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Mo A886—T7/8



L.C78850, LC78850Q

TYPICAL APPLICATION

JB4ts or
512fy

L

-

XIN XOuUT
ouTL- i
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CLKQUT 4
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" DATAR
OUTR- ey it
= —
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B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

M Accept full responsibility and indemnify and defend SANYQ ELEGTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and fitigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO., LTD., its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is net guarant-
eed for volume production. SANYO believes information herein is accurate and refiable, but no guarantess
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties. g
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