LC7883

SANYO LC7883

. ol Dual 16 bit D/A Converter with Digital Filter for Audio System
TENTATIVE

1. Summary

LC7883 is 16 bit D/A converter with eight-times over sampling dig

2. Features

Eight-times over sampling digital filter
Digital de-emphasis

Digital attenuation

Double speed operation
48CLK-384Fs. 49CLK-392F<, 56CLK~448Fs. 64C1.X-512F,
Dynamic level shift conversion method
Independent dual channel D/A converter
Single Sv power supply
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. item symbol unit

max. power
supply voltage Vs

g. input voltage Vs

output voltage Vocrs
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storage temp. -—40~+125
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Recommended Operating Conditions

LC7883

6.

CONFIDENTIAL

#161

item symbol min. typ. max. unit
power supply Voo 4.5 5.0 5.5 \Y 7
voltage a
reference VrefH| Vpp-0.5
voltage “H"
reference Vrefl 0
voltage “L”
input Vi 2.2
voltage “H"
input Vit .-0.3
voltage “L”
operating Ta -30
"ambient temp.
Pin Layout
CRIOUT 1 CH20LT
Vreill i Viell
AVDD 6 AGND
DYDD 23 X0UT
BCLR 21 Xix
DAT 3 CLKOLT
2?2 DGXND
11 TEST
20 TEST
19 MODE
18 €0C!
17 002
16 D/\
13 EMPH!
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LC7883
7. Pin Description

‘ PIN No | PIN name 1/0 FUNCTION
1 CH10UT 0 DAC CH-1 output pin _
2 © VrefH R reference volteg; “H” input pin
3 AVDD P analog system power supply pin
4 DVDD P digital system power supply pic
5, BCLK 1 bit CX pin

6 DATA I digital audio data input pin
input in bit serial from N

7 LRCK -1 LR CX input pin -
LRCK= “H” CHl
LRCK= “L” CH2

bit serial from LSB
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LC7883
PIN No | PIN name 1/0 FUNCTION
13 IEST I test pin (normally “L" )
14 EMPH2 I -
de-emphasis set pin
13 EMPH1 1
16 D/N 1 normal/double speed switch pin
17 S0C2 1
input source select pin (PULL DOWN)
18 SOC1 I
19 MODE 1 operation mode set pin (PULL
20 IEST 1
test pin (normally (‘
21 TEST 1 ’
22 DGND P digital system GND pi
23 CKOUT | O |CLK output pin &
At 392Fs
At 384

%’*\éeference voltage “L” input pin

DY >C CH- 2 output pin
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5.

Electric Characteristics

LC7883

(Ta=25°C.VDD=5. OV. VrefH=5. OV VrefL=0.0V unless
it 1s specified)

item symbol | condition | MIN. TYP. MAX. | unitc
D A C resolution RES 16 bit
total harmonic distortion THD1 1KH:, 0dB
cross talk C-I 1KH;, 0dB -85
signal/noise ratio S/N 1KH;. 0dB 85 92
power consumption pPd X1
oscillating frequency £x
amplitudo of clkout(pin23) Acix X2
PULL DOWN resistance Rpowx
(PIN 17.18.19,20.21)
input BCLK frequency facx
input BCK pulse width tws
input DATA setup time tos
input DATA hold time. Eon
input LRCK setup time tixs SO
input LRCX hold time Tian 50
program input basic time. fx= 250
latch input pulse width 16.9344MH, 50 "
SHIFI.LATCH.rise ti 200
SHIFT.LATCH. fak tf 200
tser 500
tioro 500
tixt 1000

16.9344M H 2

" CONFIDENTIAL

1.5~3.5V,

CL=20p F

#161

o~ a b oae

fx=16.9344MHZz

circuits accord with application circuit examples.
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LC7883

( Audio input: ]
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LC7883
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LC7883
10.Filter Characteristics (Theoretical value)

At normsal speed: 8 times over sampling .
At double speed: 4 times over sampling

Ripple: within =+ 0.05dB

Stop-band attenuation: under -40dB -

-Normal speed
RESPONSE (dB)
%]

o ||
20 |
30 '
.0 A
<o |t \
[}
co |11 Wl
70 AW R ” {
50 W
. s@ 4 L | ¢
190 ‘ b |» “
2 1 2 4 S & 7 8
-Double speed FREOUENCY (Fs)
RESPONSE (g8

=]
e 1
=

18 j ~ —

20| S el - ' I

T 4Ah ANEIVA | ("

nv{\ \:\‘(\l y

! 2 3 4
) FREQUENCY (Fs)

CONFIDENTIAL , #161 PROPERTY-OF' SEGA |



LC7883
1i. Operation Description

LC7883Y consists of §-times over sampling digital filter and
16bit D/A converter.

’ 8-times over sampling digital filter

The digital filter process functions are shown in block diagrem below.
During the process. 18-bit data transfer are performed and 16-bit P
data are output to DAC after noise shaping of lower 6 bit of 22 bi%
data.
The digital filter has normal and double speed modes.
The normal speed mode does 2-times over sampling at each stage
FIR. 11th order FIR and 3rd order FIR. finally composes §-times oveg
sampling digital filter. lst order IIR does de-emphasis.
The double speed mode is way to copy (D to cassette tape doub
speed. On this mode. BCLK. DATA and LRCK are input at double the
but XIN is input at the normal speed. This mode doe
at each stage 43rd order FIR and 3rd order R, fir
i over sampling digital filter. - v A

‘Norazl speed

{s 43rd 21s{ 1st 21sf 11th
order order order
FIR TR FIR

‘Double spped

{s

1st
order

IR

{s

§3¢cd
order
FIR

LC7881 basically end has dynamic level shift
thod using CHl. CH2. independent D/A converters., D/A

Oy resistance string (R-string DAC). D/A conversion by

th modulation (PWMDAC) and D/A conversion by level shift
1 Shift DAC).
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LC7883
12. Initiation

The IC needs to be initialized when power supply is on and when
input source is changed. "L” level is longer than on period of LRCK ‘
shown below should be input to INITB when XIN, BCKL and LRX are
supplied and when power supply is stable for the initialization.

L5y
POWER =
LRCK
INLTB

13. Input Source Setting
SOC1 and SOC2 pins are set according to frequ h@y

below.
frequency SOC1 | S0C2
384Fs L L g
392Fs L | H{
448Fs H L \
512Fs. H ¢ H |

14. MHode Setting

etung mode )
" e-emphs1s
| ke L OFF
/ L H | Fs=32KHz
G H L Fs=44.1KHz | D/N pin "H~ double speed mode. -
' "L” normal speed mode.
o H H | Fs=48Kiz - ‘

ATT. SHIFT. LATCH pins should be fixed to "H” or "L~.
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LC7883

At YODE pin "L° (serial data transfer mode)

EHPH1. EMPH2 and D/N pins should be fixéd to "H™ or "L" for serial
‘ data transfer mode.

15. AIT Data Format In Use Of Serial Data Iranster Mode -
Normal & double speed. de-emphasis and attenuation can be manipulated
by input of the following data by timing described in electric
characteristics section.

A0 1A1 A2 A3\M RS A6 A7 A8 A2 ALO ALD A1Z AI3 AlY
/
SESECHE
invalid| option attenuated data

( | _
A1 : speed flag. "L" normal speed . "H"~ doubld
. &

A2, A3 : de-emphasis flag

A 2 | A3 | de-emphasis
3‘ L L |OFF
| L H | Fs=32KHz
H L |Fs=44.1
H H
ATT data should bé ' 471" only for Al4) wben initializing.
‘ATTenuation
Since coe of internal multiplier is 10 bit. normally

attenueted data are valid.

ation :  -20log | upPer lObit | .o

256
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: S  LC7883

When upper 10bit of sttenuated dats become all "0, lower 2bit (A5 & A4) become 7
valid and there will be sttenuation by barrel sifter. ‘

attenuation -

. attenuation
\SB LSB level
Al5 Al4 Al13 A12 AN Al0 A9 A8 A7 A6 A5 A4

010—000000

0 0 1 1 1 1 1 1 1
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LC788
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16. Application Circuit Examples

CH10UT CH20UT

LPF

o &
-VYOP +YOP

Vieff ———— 1 Vrefl -
, A\jDD —_— ., AGXND
5?]'I' pioD ' ' R:1MO
B(LE ——————» _ = C:100F
rom | paTgA —— | « ., | I"_I 10y
DSP LRk, — ¢ 22 <
25 11 77
from ATT —— 20 | ‘ .'
micro- SHIFT 19 A7 DOND
computer |LATCH 14 input source
INITB 17 switch
1¢
A

Gt impedance is high at pins, 1 and  LPF:LOW PASS FILTER(Fc=20000Hz)
. oltage follower should be used for opeamp. +*VOP = 6.0V

buffer. , DVDD = 5.0V
o - ~ AVDD = 5.0v ~
AVDD end DVDD should be turned on simultaneously. VrefH= 5.0V
AGND = 0.0V
. - " VerfL= 0.0V
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