MITSUBISHI SOUND PROCESSOR ICs

M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

DESCRIPTION

The M65810FP is a semiconductor IC for receiving and decoding digital audio data
conforming to the EIAJ (CP-340) standards, transmitted from digital audio equipment such
as CD, DAT, DCC, and MD players and BS tuner. It has substantial functions such as built-
in input selectors for 6 channels and PLL containing VCO. Furthermore, the IC can read
information allotted to serial copy management systems. '

FEATURES

B A total of 6 channels of selectable inputs: 3 channels of

optical inputs (CMOS level) and 3 channels of coaxial cable
inputs (with a built-in converter to change minimum of
400mVee into CMOS level) (Selected input is output at the
feedthrough pin)

B Two kinds of control modes, microcomputer mode using
serial data and easy mode using parallel data, are available
to choose from as input selection

B Built-in PLL circuit containing VCO

B Selection of master clock from 384fs and 256fs

Equipped also with dedicated 128fs output pin

M| an error occurs on parity check, the preceding value in
audio data is held to prevent noise

B PLL is unlocked, digital audio data is set to “all 0"to
mute

MU and V bits are output at dedicated pins (in micro
computer mode)

Outline 36P2R-A

0.8mm pitch 450mil SSOP
(8.4mm x 15.0mm x 2,0mm)

W Outputs Cbit fs information and emphasis information at
dedicated pins. The first 32 bits in C-bit data can be read
in serial data from in microcomputer mode

RECOMMENDED OPERATING CONDITIONS

B Word clock output pin gives capability of dealing with Supply voltage range:«--«---ererreserrecnins Vob = 4.75 to 5.25V
diverse kinds of DA converter ICs Rated supply voltage:«:--«:--sssererereriemiieniieniinii, Vop =5V
SYSTEM CONFIGURATION |
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MITSUBISHI SOUND PROCESSOR ICs

M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

PIN CONFIGURATION (TOP VIEW)

FEEDTHROUGH ouTPUT 1] ©
OPTICAL INPUT 1 2]
OPTICAL INPUT 2[3]
OPTICAL INPUT 3[4]
COAXIAL INPUT 1[5 ]
COAXIAL INPUT 2 (6]
COAXIAL INPUT 37|

GND 18]

MODE CONTROL [

VoD [10
U BIT OUTPUT/OPTICAL-
COAXIAL SELECT 2

U BIT OUTPUT/QPTICAL:[12
COAXIAL SELECT 3

UNLOCK [13]

BUSY/ANALOG [14]
INPUT-OUTPUT SELECT/ ==
OPTICAL-COAXIAL SELECT 1
DATA REQUEST/RXI SELECT [1g]

SHIFT CLOCK/RX2 SELECT [17]
MICROCOMPUTER DATA/ [+
RX3 SELECT

d4018S9N

[36] worD cLock
35] LR cLock

[34] IT cLock
33] AuDIO DATA
32] EMPHASIS

[31] RESET

30] TEST

29] 128%s ouTPUT
28] CLOCK SELECT
[27] RESISOR

26] PHASE DETECTOR OUTPUT
[25] veo inPUT

24 ono 2

23] veo outPUT

22] voo2

21] s32kH2
20] ts44.1kHz

E] fs48kHz

Qutline 36P2R-A
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MITSUBISHI SOUND PROCESSORICs

M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

IC INERNAL BLOCK DIAGRAM
FEEDTHROUGH 0UTPUT (1 E\_:,—
orricaL weut 1(2)
OPTICAL INPUT 2 x
@ e Lock ~(13) unock
opTicaL 1wyt 3(4) a DETECTOR
w
w
conxiaL 1weur 1(5) 4 e PREAMBLE
= 2 DETECTOR
W 5
coaxiaL kUt 2(8)—=| & & Z r .
P -4
conxtaL ieut 3(7) 8 :
BIPHASIC
DECODER § 36) WORD CLOCK
BUSY/ANALOG =z .
(9 & (35) LR cLock
NPUT-OUTPUT A g
i z
SELECT/QPTICAL- x BIT CLOCK
COAXIAL SELECT 1 @ = g @
DATA REQUEST/RX] 2 }—»] FRAME 3 (33) AuDi0 0ATA
SELECT g DETECTOR
SHIFT CLOCK/RX2
SELECT
U BIT OUTPUT/OPTICAL
DA%%%GQEE: W BIT -COAX1AL SELECT 2
. INTERFACE
I U BIT OUTPUT/OPTICAL]
MODE CONTROL ( 9 -COAX1AL SELECT 3
RESET SYSTEM —T ,
TEST CONTROLLER — BLOCK
MiCROCOMPUTER DETECTOR|—{ 1 (32) Bwasis
! INTERFACE b
& (21) fs32kHz
Voo1 ,2
Voo C @ fs44.1kHz
@
D ! l S (19) fs48KkHz
o 2 Pt
PHASE CLOCK
! DETECTOR GENERATOR
PHASE  VCO vCo 128fs  CLOCK
DETECTOR INPUT OUTPUT  OUTPUT SELECT
ouUTPUT RESISTOR
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MITSUBISHI SOUND PROCESSOR ICs

M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

PIN DESCRIPTION (i |

denotes input with pull-down resistor)

Pin No. Symbol Name 1/0 Usage
0] FTO Feedthrough output 0] Through output of selected RX
@ ORX1 Optical input 1 [
©) ORX2 Optical input 2 | CMOS level inputs
@ ORX3 Optical input 3 |
© CR;((; gaxia: inDUt ; : Inputs to internal level converter
g ggxa Co::::I ::sst 3 I Minimum input voltage 400mVe-p
VSS1 GND 1 -
MODE Mode control | H = microcomputer mode, L = easy mode
® Voo1 Voot -
. . In microcomputer mode:U-bit data output(in synchronization with LRCK)
o g(B)gE/LZ (L:Jo:::itaf:;l‘:';/gpt'cal' ? ::_aasv. mo<‘js : i.?)ﬂ optical line/coaxial line input selector,
= optical line input
. . In micracomputer mode:V-bit data output(in synchronization with LRCK)
® \éggE/LS goa":itdo:;zg(gm'cal' ? I:—aasv‘ moqe : EX2 optical line/coaxial line input selector,
= optical line input
® UNLOCK Unlock 0 PLL unlock information : unlock = H
0 In microcomputer mode:modification information about C-bit data contents,
@ BUSY/ANALOG | Busy/analog 14 /0 modefication=H
In easy mode:RX inputs are all shout off on a H pulss and VCO also stops
In microcomputer mode:data input/output selector,
® 10SEL/OCSEL Inpgt-outpu? select/ | H=microcomputer—>DAI,'L=DAI;—>microc9mput?r i
optical-coaxial select 1 | In easy mode:RX3 optical 1ine/coaxial line input selector,
H=optical line input
® REQ/ Data request/ i In"microcomputer mode : data input/output enabled at H
RX1SEL RX1 select 14 /0 | In easy mode: RX1 is selected on H pulse and H is held
® SCK/ Shift clock/ [ In microcomputer mode : data is shifted on a fall
RX2SEL RX2 select 1} /0 [ In easy mode: RX2 is selected on H pulse and H is held
® MDATA/ Microcomputer data/ 14 /0 | In microcomputer mode : serial data input/ output
RX3SEL RX3 select 11 /0 | In easy mode: RX3 selected on H pulse and H is held
(&) FS48 fs48kHz ¢} Set by Cbit fs code : 48kHz = L These are all set
D FS44 fs44.1kHz ¢} Set by Cbit fs code : 44.1kHz = L to H under unlock]
1) FS32 fs32kHz 0 Set by Cbit fs code : 32kHz = L condition.
@ Vobp2 Voo2 - Power supply to VCO
[r<] VCOO0 VCO output 0 =384fs or 266fs(according to the polarity of pin @&)master ¢lock output
@ VSS2 GND 2 - Ground of VCO. Same voltage as VSS].
(=) VCOI VCO input | VCO control voltage input
@ PDO Phase detector output 8] Forms an external loop filter
R Adusts free-running oscillation frequency by resistor for
@ R1 Resistor - . e .
adjustment of VCO oscillation frequency
@ CKSEL Clock select | Master clock frequency selector : H = 384fs, L = 256fs
=] 128FS 128fs output 0 128fs clock output
@ TEST Test | Test pin. Normally fixed to L, TEST = H
[<3)) RESET Reset | Initialization at power up. RESET = L
<] EMP Emphasis 0 Set by C-bit emphasis code : 50/15 u sec = H
D ADATA Audio data 0 16-bit audio data serial output (MSB first)
<) BCK Bit clock 0 Audio data shift clock = B4fs
® LRCK LR clock 0 = fs
& WCK Word clock o) = 2fs (50% duty)
M L249826 0022583 95T W
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MITSUBISHI SOUND PROCESSOR ICs
M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise noted)

Symbol Parameter Ratings Unit
Voo-Vss| Suply voltage - 03 to 65 \4
Voor-Vooz | Voltage difference between VDD 1 and 2. +0.3 \4
Vi Input voltage ] Vss—03 to Voo +0.3( V
Pd Power dissipation 1100 mwW
Topr Operating temerature -20 to +70 c
Tstg Storage temperature —-40 to + 125 T

RECOMMENDED OPERATING CONDITIONS

. Limits ,
Symbol Parameter Test conditions Vin Typ | Max Unit
Voo Suplly voltage 475 - 525 V
ViH Input voltage (H level) 0.7Vop| = Vob| V
Vi Input voltage (L level) Vss| - [03Vop| V
fvco Oscillation frequency (VCO) CKSEL =L - 256fs] - -
fvco Oscillation frequency (VCO) CKSEL =H - 384fs| - -
fs Input signal sampling frequency 32| - 48( kHz

ELECTRICAL CHARACTERISTICS (DC CHARACTERISTICS)

Symbol Parameter Test conditions in L}r:a;s Max Unit
oo Circuit current When receiving fs = 44.1kHz - 200 - mA
VoH Qutput voltage (H level) lon = — 500uA Vob-1{ - - Vv
VoL Output voltage (L level) lo = 500 A - - 04| V
N Input leak current Vi= Vss~VoD — —. 1| uA
loL Driver current Vou = 0.5V, pins 3@ 15| - - mA
foH Driver current . Vor = Vop — 1.5V, pins @®D® 15 - — mA
RD Input pull-down resistance Pins @@©@® 20 - 100[ kQ

B L24982L 0022584 82 HE
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MITSUBISHI SOUND PROCESSOR ICs

M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

FUNCTION DESCRIPTION None of RX inputs are accepted and VCO stops in analog
6 channel input selector mode.
1. Easy mode (MODE-=L) The feedthrough output (FTO) is turmed ON/OFF by the
polarity of DO.
OCSEL i
input 11213 RX1SEL | RX2SEL | RX3SEL JANALOG o) 70
ORXT|H|—|-f 1| - - - h OFF(ON S
. fixed to L.
Oeteal fomal[H|-| - | 1| - -
Input
ORX3|-|-|H] - e e 3. Input signal voltage range
CRXTiL|-1-] L - - -
Coaxial Optical input (ORX1 to 3) | Coaxial input (CRXT to 3)
input CRX2| - L |- B = - B L level H level Min Max
Rl -1-1L _ - K _ 0.3VDOmax 0.7VDDmin 400mVe - p SVp-p
Analog mode|—|—|— - - - .

Audlo interface
1. Audio format
* RX inputs are selected at the positive-going edge of a H MSB first, last 16 bit
pulse inputted to the RX1SEL to RX3SEL pins. As the 2. Audio data output timing
H level is held therefrom, they can be used for indicator
lamps and the like. LRCK(ts) Leh Reh
+ If a H pulse is inputted to the ANALOG pin, the analog - -
mode takes place at the positive-boing edge of the H puise. Bkt U—l m U—!_n - m U_L
None of RX inputs are acceped and VCO stops. ADATA H S ()
- If a H pulse is inputted to RX1SEL to RX3SEL in anelog —
mode, a predetermined RX input is selected at the positive-
going edge of the H pulse, and VCO oscillation starts.
2. Microcomputer mode (MODE=H)
In microcomputer mode, it is possible to select RX inputs C-Bit data output timing

16 BIT 16 BIT

WCK(2fs) \ /4

during input mode (IOSEL = H : microcomputer — DAI) 1. Output through dedicated pins
IOSEL
ANPUT) - I 1 BLOCK
REQ
aNPuTy  —— : Ax _[8] B]

SCK — . I
(NPUT) mr
NPT

EMP

SCK, and then is latched at the negative-going edge of REQ.
According to the last 4 bits, selection of RX inputs and FS44

44,1kHz

[8]
. XS e 32kH:
Data is taken into the IC at the negative-going edge of Fesz ' :x LOWZACTIVE

control of feedthrough output are carried out. LOW ACTIVE
Input D1 D2 D3 FS48 48kHz

ORX1 H H LOW ACTIVE
Optical input ORX2 H H L
ORX3 L H
CRX1 H H
Coaxial input CRX2 L H L
CRX3 L H
Analog mode X L L

B L24982L 0022585 7L2 WA
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~ MITSUBISHI SOUND PROCESSOR ICs
M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

2.Serlal data output In microcomputer mode (MODE=H)

U-Bit/V-bit data output timin
In microcomputer mode, it is possible to read out the first
32 bits in Cbit data during output mode (IOSEL = L : DAlI—
microcomputer) Rx _M] W IMI [w
rx 8] 5] 5] ; .
— LRCK /—\—/_
I0SEL (INPUT) N § : .
(NOTE 1) : E i i
T l ! H !
BUSY ES;JTEP:J;) 6601 secmax 500 mi U0 }:{ ):( f
REQ (NPUT) 1 meemh : : ;
4msecmin 500 . ! H !
(NOTE 1) ~+H{+—500nsecmin VBO (FLAG) ¥~ X X
SCK (INPUT} M"'LI—LI—
MDATA (OUTPUT) & Reset

Note 1.

Note 2.

Note 3.

BUSY gose high if the first 32 bits in C-bit data
change, compared with the previous block. It gose
back low if consecutive 2 blocks consist of the same
content.

Consequently, the minimum H pulse width of BUSY
is 4ms (when fs = 48kHz2).

If BUSY gose high, read out C-bit data after
detecting the negative-going edge of BUSY because
new contents of Cbit data transferred to the output
register are the beginning of the next block.

As the first 32 bits in C-bit data are loaded to the
output register at the inverting edge of REQ, be sure
to invent REQ before reading out C-bit data. SCK is
taken into the IC only when REQ is high, so that
REQ should be constantly
reading.

As BUSY compulsively goes back low at the
inverting edge of REQ, let REQ go high within 660
us (the shortest time at which BUSY may go high
next) after a fall of BUSY so as to make sure that
next BUSY is detected.

if it is impossible to meet the 660us requirement due

retained high while

to the timer a microcomputer has, it is recommended
to use both kinds of operation, to read with BUSY and
to read C-bit data periodically (every several
milliseconds to several tens of milliseconds)
independently of BUSY.

To read out Cbit data, set SCK to high level at the
positive-going edge of REQ.

By resetting after power up, it is possible to arrange the
following initial settings.

1. In easy mode
The RX1 input is selected. Optical/coaxial lines are selected
by the polarity of OCSEL 1 to 3.

2. In microcomputer mode
The ORX1 (optical line) input is selected.

B L24982k 0022586 bT9 N
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MITSUBISHI SOUND PROCESSOR ICs

M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

APPLICATION EXAMPLE

o
1)EBasy mode .. LeEDTHROUGH OUTPUT o——1]Fro

OPTICAL. INPUT

o
k=

il

1}
1)

COAXIAL INPUT o%tl‘{ CRX2
o—

Y

ORX1
ORX2
ORX3
CRX1

-4

CRX3

WCK
LRCK
BCK
ADATA
EMP
RESET
TEST

D-A
BLOCK

1000p

3 Vss1 128fs [29}—~ 128fs
47.fz ::EE MODE CKSEL [28]—~H or L
0-1n R1
—{10] voo1 R1 E—_y_—éwv—(p
COAXIA 5 Oolu T4HCUO4 74HCUO4
RX2 11} OCSEL2 PDO 26}——WV—E| m @
M2 oTica Tk 5.6k 1%
RX3 12} OCSEL3 VCOI E—W\r"
e A — R o IC51‘8" IN CASE OF TR
i3l untock  vesa2 [za TR Nen FET 10k
. R1uT “;47 u 200
»—o@-‘ht ANALOG VCOO |23 256fs
o
INPUT SELECTOR SWITCH| py wm:]:s OCSEL1 vooz [22)
 +—355. Llf—g RX1SEL FS32
55— [17] rxaseL FS44 D FS INDICATOR
e
——So——{i8|AxaseL  Fsas MASTER CLOCK | 256 | 38475
L
g CKSEL L H
. Rl 24K | 13K
:_r R2 82K | 56K
INPUT INDICATOR c1 0.22u | 0.334

2) Microcomputer mode
RX FEEDTHROUGH OUTPUT

OPTICAL INPUT

0.1u

!

0.1
0.

L]

#ro

ORX1
ORX2
ORX3
CRX1

=]

COAXIAL INPUT o——““——{: CRX2

W

o
|

4

i

nZ

o

CRX3
Vssi
MODE
VoD1
UBG

VBO

|

pury
w

UNLOCK
BUSY

I0SEL

MICRO-
COMPUTER

REQ

1mmﬁ%r

—
@

SCK

MDATA

LRCK
8CK
ADATA

RESET
TEST
128fs

CKSEL

DA
BLOCK
32
1000p
3t S
30—+

Nch FET,

[ R2
24
J.HA:L: 7
23 +
=
20

384fs

00

D FS INDICATOR

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSORICs
M65810FP

DIGITAL AUDIO INTERFACE RECEIVER

EIAJ STANDARD FORMAT .
0 3 4 7 8 2728 _ 3
1Y M
(Fig. 1) . |sywe fgaudo s AUDIO SAMPLE WORD slvlulc|p
Subframe format PREAMBLE( g AUXILIARY | B
VALIDITY FLAG
CHANNEL STATUS
PARITY BIT
PREAMBLE
g:iil- 2)f " [M] e+ Tw] cawner 2 T ] cuamer 1 Tw] camier 2 m] cnamer 1 [w cramneL 2 ||
rame Torm

SUBFRAME _1_ SUBFRAME
Ll

FRAME 191 FRAME O FRAME 1

he—— BEGINNING OF BLOCK

Biphasic mark system

(Fig. 3) _ l

CLOCK (DOUBLE BIT RATE)

e
-—

SOURCE CODING

) CHANNEL CODING
(BIPHASE MARK)

(Table 1) Pr ble ch | coding
Channel coding
Preamble Precedence symblol : O|Precedence symblol : 1
“8” 11101000 00010111
“M” 11100010 00011101
W 11100100 00011011

(Fig. 4)

Preamble “M” j I [ SUBFRAME BIT RATE

__.-._...__
—
—
-—
—_
—
—
—
)

Q
Q
~

goeooadonanan

Qeerpmmamd et d Lla.....
4 ' L
PARITY : ! LSB
~{ NO_CHANGE AT BIT BOUNDARY )
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