MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP
DIGITAL AUDIO INTERFACE (DAl)

DESCRIPTION

The M51581 is a semiconductor IC for transmitting and receiving signals formed
according to a digital audio interface format conforming to the EIAJ standards. It has a
variety of functions as it supports both professional and consumer modes and can be
applied to the serial copy management systems (SCMS). The IC enables the engineer to
configure an optimum digital audio interface for DAT, DCC, MD, and CD-R systems.

FEATURES

M Capable of dealing with audio data up to 24-bit

W Adaptable to both the 1?S and non-I2S audio interface
formats

W Selection available from three kinds of control methods

(microcomputer, sasy, and full-transparent modes)

B Two channels of signal input pins for reception Qutline 44P6W-B(FP)
W Feedthrough function squipped 1.0mm pitch QFP
B Level converter for converting the level of received signals (13.2mm x 13.2mm x 2.0mm)

into CMOS level {minimum input level : 200mVp-p)
M Supports both consumer and professional modes

RECOMMENDED OPERATING CONDITIONS Outline 44P6N-A(GP)

Supply voltage range: - Vop = 4.5 to 5.5V 0.8mm pitch QFP

Rated SUPDly VOMEgE« - s eeemreeimsmsimmniceaniii Voo = BV (10.0mm x 10.0mm x 2.8mm)
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MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

PIN CONFIGURATION (TOP VIEW)
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MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

PIN DESCRIPTION
COMMON PINS (Q"and Bi denote tri-state output and bi-directional transmission, respectively.)
Pin No. Name 170 Function

(0] X Q” Digital audio data output in EIAJ format

@ RESET | Reset : “0” = reset (in microcomputer mode : fs = 48kHz, TX disabled)

[©)] RX1 | Digital audio data input 1 in EIAJ format : for input via coaxial cable{200mVp-p min.)

@ NFR o) RX1 level converter output (Connect a feedback resistor.)

® RX2 | Digital audio data input 2 in EIAJ format: for input via optical cable(CMCS level)
RX input selection : “1"=RX1 ; “0"= RXa.

RXSEL I In microcomputer mode, this pin is for selecting the polarity of RXSEL

Eg; g Output of phase detsctor for charge pump VCO

UNLOCK 0 Output of unlock detector : “1" = unlock

(1) RXCKI | VCO clock input (256fs)

)] RXCKO 0 VCO clock output (RXCKD

@ SD/ SDI Bi/l Serial audio data input/output (input only except for IS format)

@ SCK/BCK Bi Audio data bit clock input/output

@ WS/ LRCK Bi Audio data word select input/ output

® SDO 0 Serial audio data output

@® ADSDI | Serial audio data input from AD converter

@ Vss - Ground

® ADSEL | Serial audio data source selection : “1” = analog (AD converter) ; “0” = digital
(RX) ; in microcomputer mode, this pin is for selecting the polarity of ADSEL

® FLAGI | Error flag input

@ FLAGO (8] Error flag output

@ WCK Q" Word clock output (2fs at reception)

@ ASL | Audio data sampling length selection: “1”= 24 bits ; “0"= 18 bits

@ 1S { Audio data format selection : “1” =25 ; “0”= Any other format than IS

@ MSBF | MSB selection : “1"= MSB first ; “0"= LSB first

@ LRCKPOL | LRCK polarity selection: “1"=Lch—>1; “0"= Lch—>0

@ MSTCK Bi Master clock input/output (128fs or 256fs)

@ CKSEL | Master clock frequency selection : “0" = 266fs ; “1”= 128fs

[r::] REFCK | Reference clock input for checking the accuracy of sampling frequency (9.408MHz)
Checking result output of the accuracy of sampling frequency :

® CKACO o “1" =+0.14% or more of frequency error
Mute contral : “1” =mute ; In microcomputer mode, this pin is for selecting

® MUTE ‘ the polarity of mute cortrol

@ MODEo | Mode selection : (MODE:1, MODEo) “0 O' = microcomputer mode ]

0, 1" = easy mode
“1, 0" = fulltransparent mode

® | MODE ! “1, 1" = test mode

@ Voo - Power supply

3 Vss — Ground

)‘ELECTRIC 9-5




MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAl

EASY MODE (PROFFESIONAL )

, (at @pin “TYPE"="1")

Pin No. Name 1/0 Function
@ IN/OUT | Transmission selection : “1” = receive ; "0” = transmit
® PSL Bi Professional audio data sampling length selection:"1"=24 bits; "0"=20 bits
® CRCO 0] CRC checking result output : “1”= error
® TXOE | TX output enable: “1” = enable
<] FSINSEL | fs information selection(in reception) : “0" = fs information on Cbits, “1"= detected fs
@ TYPE Bi Type information “1"= Type.| (professional =“1")
@ FSo Bi fs information (in transmission : input) | fs information (in reception : output)
fs information on , Detected fs
C-bits(FSINSEL = "O"); (FSINSEL =*1")
@ £s, Bi (FSo, FS1) "0, O"= 48kHz default | -0, 0=4BkkHz default | 44.1kHz =0, 0"
0. 1" = 48kHz 0, 1"=48KkHz 48kHz =“1, 0"
“1, 0"= 44.1kHz "1, 0"=44. YkHz i 32kHz ="1, 1"
"1, 1" = 32kHz "1, 17=32kHz ;
@ PLOCK Bi Source lock information : “1” = unlock
@ EMP Bi Emphasis information : “1"=50u/15usec

EASY MODE (CONSUMER), (at @pin "TYPE"="0")

Pin No. Name /70 Function
® IN/OQUT 1 Transmission selection : “1” = raceive ; “0" = transmit
® CATo Bi Category information : (CAT1, CATo) “0. O“= general
0, 1"=CD
~ Bi “1, 0"=8S
® CATH “1, 1"= DAT
® TXOE | TX output enable: “1” = enable ; 0" = disable (high impedance)
@ FSINSEL | fs information selection(in reception) : “0" = fs information on C-bits; “1" = detected fs
@ TYPE Bi Type information : “0"= Type I| (consumer ="“0")
@ FSo Bi fs information (in transmission : input) | fs information (in reception)
fs information on i Detected fs
C-bits(FSINSEL = “O")i (FSINSEL ="1")
(FSo, FS1)70, 0" = 44.1kHz "0, 0°=44.1kHz default] 44.1kHz =“0, 0"
@ FSi1 Bi "0, 1" = 48kHz "0, 1"=48kHz i 48kHz ="1, 0"
“1, 1"= 32kHz 4", 17=32kHz i 32kHz="1, 1"
] COPY Bi Copy information ;: “1” = enable
@ EMP Bi Emphasis information : “1"=50u/15usec

9~-6
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MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

MICROCOMPUTER MODE (LT BUS MODE)

Pin No. Name 1/0 Function
® LTEN I LT interface enable : “1” = gnable
& LTCLK | Bit clock input for LT interface data
<) LTDATA Bi LT interface data input/output
® LTCNT1 | LT interface control : (LTCNT1, LTCNTo) “0, 0" = C-bit data
“0, 1”= Ubit data
@ LTCNTo | “1, 0" = setting
“1, 1" = status
@ SETSY | Setting latch clock input
[15)) IRQU Q U-bit data information message indicator output
@ USYNCI 1 U-bit data unit indicator input (in transmission)
] USYNCO 0" U-bit data unit indicator output (in reception)
@ IMSTRT 0 U-bit data message Sstart indicator output
FULL-TRANSPARENT MODE
Pin No. Name 1/0 Function
® IN/OUT [ Transmission selection : “1” = receive ; “0” = transmit
<7 BKSYO 0 C-bit block sink output (preamble “B”detected)
® CRCO Q CRC check output : “1"= error
® TXOE | TX output enable : "1" = enable
@ DETFSo 0 Detected fs
(DETFSo, DETFS1) 44.1kHz ="0, 0"
@ DETFS: ¢} 48kHz =“1, 0"
32kHz ="1, 1"
@ CDAT: } C-bit data input
@ CDATO ] C-bit data output
® UDATH } U-bit data input
@ UDATO [o] U-bit data input




MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

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

Symbot Parameter Min Ra_;;r;gs Max Unit
Vob Supply voltage ~-0.3 - 6.5 \
P4 Power dissipation - - 600 | mW
Vi Input voltage ~0.3 - |Vot0.3| V
Vo Qutput voltage ~-0.3 - Vop+0. 3 Vv
lo Qutput current - - +16 | mA
Toor Operating temperature -30 - 70 T
Tstg Storage temperature -50 = 125 T

RECOMMENDED OPERATING CONDITIONS (Voo =5V, Ta ==~ 30T to 70C)

. Limits .
Symbol Parameter Test conditions Min Tvp Max Unit
Voo Supply voltage 45 5.0 55 Y
Vi Input voltage (“L" level) Vop = 4.5V 0 - 1.35 \Y
ViH Input voltage (“H" level) Vop =55 3.85 ~ Vop \
tri Input rise time - - 500 ns
tfi Input fall time - - 500 | ns
Lt Input leak current Vi=0, Vop - - + 1 wA
lou QOutput current ("L" level) VoL = 0.4V, Vpp = 45V 14 - -~ mA
loH QOutput current ("H” level) Vor = 4.1V, Vop = 4.5V - - -5| mA
VoL Qutput voltage (“L" level) loL < TuA 495 - - \4
VoH QOutput voltage ("H” level) lon < = 1 uA - - 0.05 \

All inputs are at CMOS level

FUNCTION DESCRIPTION
1. Reset conditions
(1) Reset action
(a) All setting bits are set to O (in microcomputer mode)
Transmission mode ADSEL, TEST, BCKPOL, MUTE,
RXSEL., TXOE, NOWD =0
(b) The lock detector is initialized
(¢c) The sampling frequency accuracy checker is initialized
(2) Master clock
While resetting, the master clock should not necessarily be
supplied. (It is also permissible to supply it)

{3) Reset time

RECOMMENDED OPERATING CONDITIONS FOR RESETTING

" Limits .
Symbol Parameter Test conditions Vin Ty | Max Unit
t L level hold time Vop > 4V to 'VR<0.3VDD 50 - - us
tR L level reset time Vop = 5V, CR=100k/0.01 u - 1.2 - ms
RECOMMENDED
CIRCUIT 00k VoD
I0,0T u
2. RECOMMENDED OPERATING CONDITIONS FOR RX1 INPUT VOLTAGE
N Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Virxi RX1 input voltage fs < 50kHz 200m — Voo | Vep
MITSUBISHI
AELECTHC
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MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

3. Audio Interface

(1) Format 1?S/ non-S
(2) Number of significant bits 16bits/ 24bits
(3) Error flag

If one of the following conditions occurs in reception
mode, an error flag is sent
— Validity flag = 1(error)
— Parity check result = 1(error)
- PLL does not lock

(4) Preceding-value holding
If the result of parity check is an error, the preceding
value in audio data is held

{5) Mute
If PLL is unlocked in reception mode, the signal is muted
automatically. In addition, it is possible to mute a signal
compulsively with the MUTE pin

4. Non audio Interface

Non audio data includas the following

—- Channel status

~ User data

- Settings (to set IC operating conditions)
— Status (Monitored IC operating conditions)

Control methods as shown below are available for non audio
data
MODEQQ —~ Microcomputer mode
In this mode the MBIS81FP is controlled by a micro-
computer via LT bus by serial data
MODEQ1 ~ Easy mode
The M51581FP is controilled by means of dedicated pins
MODE10 - Full-transparent mode
In this mode a microcomputer is used to receive and
process all bits of both C and U bits

5. Checking the accuracy of sampling frequency

It is possible by means of the sampling frequercy checker
to check whether received signals are within approximately
+0.14% of the reference value. With this checking function,
recorded patterns on a DAT tape and the like are prevented
from shifting. It is also possible to judge to which range of
the three reference values (32k. 44.1k, or 48kHz) the
sampling frequency of the received signal correspond (fs
detection function). If these functions, sampling frequency
accuracy check and fs detection, are not used, pin@ REFCK
does not require the reference clock.

Fix pin@® to L in that case.

6. PLL lock detection

In the following conditions, PLL is judged to be unlocked
— No preamble has been detected

— Parity check resulted in two consecutive errors

TIMING CHART
1. AUDIO INTERFACE FORMAT
(1) Audio interface format conditions
Selection pin )
S MSEF URCKPOL Format Audio data WS/ LRCK
MSB first _
i 1 0 ’S 166its (ASL=0) | Hoh 29
24bits (ASL =1)
leh=0
! 0 ! Rch =1
Leh=1
! ! t Rch =0
128
0 non LSB first Lch=0
0 0 16bits (ASL = 0) Reh = 1
24bits (ASL=1)
leh=1
0 ! ! Rch =0
MITSUBISHI
AE.ECTHC 9-9




MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

(2) Audio interface format timing chart

Format | Timing chart
WS \ Ach [ Boh \
R VAVAWAN RWAWAWAW :
o =) D O 5 (mse ) ¥ "{s8)
25 : ;
ws="1n ; 6bits (ASL = 0) ’
; 24pits (ASL=1) ;
FLAGI ] 1 1
Fraco I ) X
trek Y Leh 1 Reh S
: - . : -- .- ~BCKPOL = 1
s X - 0000 OO0 EKeo o
o : M) [ Yusse) TED N Y msBF = 1
DO 3 ceen ; ceen ?
s LS8 } { Ywmss {ise} ( f M38 Jmssr =0
non 128 bbb Lo d
s =0) - :
16oits (ASL =0)  MICROCOMPUTER MODE
; 24pits (ASL=1) | LONLY SELECTABLE
WY | ) 1
FLaco ¥ X X
weK U S (Y AE— E)?_U ;f,s) 50 %

g-10
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MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

(3) Audio interface block diagram
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MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

2. MICROCOMPUTER MODE DATA FORMAT
(1) LTDATA selection

TEN Scir}aé;_‘?:'ne LTCNTS Data contents of LTDATA
1 0 0 C-bit data
1 0 1 U-bit data
1 1 0 Setting (microcomputer — DAD
1 1 1 Status (DAl - microcomputer)

(2) Settings (8-bit)

Lil2]s]4fs]s]7]e]

Bit

Function

1
2

W N O W

Transmission selection : “1” = receive, “0"= transmit

ADSEL : Serial audio data source selection ;
Polarity is determined by ADSEL (pin 18).(Note 1)

Test : Fixed to “0” normally

BCKPOL:Bit clock (BCK)polarity selection; (f this bit is "0, " BCK falls at LACK edges
MUTE : Mute control ; Polarity is determined by MUTE(pin 30).(Note 1)

RXSEL:RX input selection;Polarity is determined by RXSEL(pin 6) (Note 1)

TXOE : TX output enable ; “1” = enable

NOWD : Timing control for USYNCI and USYNCO ; "0"= no delay
“1"= 4WS delay

(3) Status (8-bit) (8-bit)

Lif2]sf4]sfe]7]e]

Bit Function
1 UNLOCK : PLL unlock information ; “1” = unlock
5 CKACO : Output sampling frequency accuracy check ;
“1" = frequency error greater than = 0.14%
3 DETFSO 1 Detected fs
(DETFSQ, DETFS1) 44.1kHz = “0, 0"
4 DETFS1 | 48kHz = "1, Q"
32kHz = “1, 1"

(Note 1) in microcomputer mode. functions listed below are

determined by the polarity of both the dedicated pins and setting bits.

) Polarity of . . .
Name Function dedicated pins Polarity of setting bits
ADSEL | Serial audio data source selection ADS.EL “O,, Bit 2 “}"=analog, “O"zdfg!tal
® pin 1 0" = analog, “1"= digital
MUTE | Mute control MUTE | O° 1 gy g [l =mute
@ pin 1 0" = mute
) . RXSEL ‘0" ; “1"=RX1, “0"=RX2
RXSEL | RX input selection ® pin o Bit 6 = RXT, “1"= RX2
MITSUBISHI
o 12 ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

PIN DESCRIPTION (Microcomputer mode, pins for LT bus)
Pin No. Name 1/0 Function and timing
<] LTEN [ Enable control signal for LTDATA

N Tenaee L
DISABLE :] DISABLE
LTDATA (Hi-2) (Hi-z)

When LTEN =0, the input to LTDATA is enabled while LTCLK is disabled
This is used as a selection signal for parallel connection to another system
via LT bus

® | LTCK ! Clock input for shiftin and shiftout of LTDATA

Although 8 or 18 clock pulses are handled as a unit, it is permitted to stop
at smaller clock pulses if performing mode change by LTCNTO and LTCNTY
which resets LTCLK

Serial data input/output

LTCLK ‘Illllll ....... llll
i — - - s

LTDATA
(OSTPUT) ) (D S |

® LTDATA 1/0

in data input state, data is taken into the IC at the positive-going edge of
LTCLK. In data output state, the first bit is delayed by approximately 100ns
at the maximum from the negative-going edge of LTCLK. The second and later
bits are shifted out at the negative-going edge of LTCLK

Whether to input or output data depends on the mode determined by
LTCNTO and LTCNT1 and on whether the action is to transmit or receive

LTCNT | Control signal specifying the data content of LTDATA
LTCNTO ! LTCNT1 I

LTCNTO I l I

LTDATA cem [ uBm | settings | sTATUS

®@®

Settings : Sets the intemal conditions of the IC (transmit/receive, etc.)
Status : Monitors the internal conditions of the IC (unltock, etc.)

internal counters and the like are reset at either edge of both signals

@ SETSY | Latch clock input for settings information sent by LTDATA

LTCLK T

SETSY U-BIT i
Internal 'x
conditions

o Ty
ELECTRIC 9-13




MITSUBISHI SOUND PROCESSOR ICs

MS51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

PIN DISCRIPTIONS (Continue)

Pin No. Name /0 Function and timing
@ IRQU 0 Output signal specifying the state of the internal register that is the buffer
for inputting and outputting U-bit data
(in transmission]
LTCLK CHTHH
LTDATA [TUeT ]
Data read
out over TX ' U_DATA
, No more data to be read out over TX
{In reception)}
U-bit data
over RX | U oaTa
LTOLK T
LTDATA [ U-BIT I
IRQU | -
Data to be read out by microcomputer has been stored in register
Control signal specifying during transmission the timing to read out over TX
@ USYNCI | U data consisting of units of 8 bits and stored in the internal register
USYNCI ] i
U data U DATAT] U DATAZ | U DATA3
over TX
Two kinds of timing are available to choose from by means of NOWD in
settings data
¥ NOWD = 0, timing is at the negative or positive-going edge of USYNCI
with no time delay
If NOWD = 1, U-bit data is transmitted at the positicn 4 fs words zfter each
negative-going edge of USYNCI
Signal output indicating during reception word sink, namely, 9 bits or more
@ USYNCO o] consecutive “0"s in U-bit data in received RX signal
U-bit data————————T %"
over RX 1L0 0 I !
8
USYNCQ
Two kinds of timing are available to choose from by means of NOWD as ig
in the case of USYNCI
If NOWD =0, USYNCO is inverted each time word sink occurs without delay]
I NOWD = 1, USYNCO is set to "“0" after a time delay of 4 fs words
from word sink, then set to “1" 2 fs words thereafter
@ IMSTRT 0 This signal during reception also indicates word sink similarly to USYNCO. It
is output in synchronization with the reading out from LTDATA of 8bit data
preceding word sink
During transmission, it is an output signal indicating an occurrence of S-bits
or more consective “0"s in U-bit data read out over TX

9-14




MITSUBISHI SOUND PROCESSOR ICs

M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

* The timing of settings data

Eight-bit settings data inputted through LTDATA is latched
by the internal register at the negative-going edge of SETSY
and establishes IC operating conditions.

+ The timing of status data

Internal operating conditions (PLL. lock, etc.) are loaded irto
the shift register at the negative-going edge of the first bit
of LTCLK. They are shifted out bit by bit at the following
negative-going edges.

» The timing of C bit

Channel status can be inputted to and output from a block
(192 frames) in units of 16 bit. In order for C bit during
transmission to be sent over TX in such a manner that
another data set is contained in another block, 16 bit of C-
bit data entering the IC will be sent over TX at the beginning
(the position of preamble “B") of the next biock. Regarding
16 bit of data inputted as LTDATA, they will move to other
latches within approximately 500ns after the 16th bit has
entered, so that the next 16 bit of data can be successively
inputted to the IC.

The 18 C bit contained in the previous block and held in
internal latches during reception are loaded to the shift
register in parallel form at the negative-going edge the first
bit of LTCLK. They will be shifted out at the next negative-
going edge of LTCLK.

9-15




MITSUBISHI SOUND PROCESSOR ICs
M51581FP/GP

DIGITAL AUDIO INTERFACE (DAI)

3. DATA READ OUT TIMING (DAl MICROCOMPUTER)
(1) Status

LTEN

LTONT4 /// “\
LTCNTo /// \\
X X

LTDATA 11213|4|5]|6]718

v
1
H

LATCH TIMING

(2) C-bit data (reception mode)

RX 8 \ 2] 8 B 8

LTEN

— p
A\ Vi
e S 1

LTDATA [ SH1)12]3p-----m- 15]16)

9-186 ELECTRIC
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DIGITAL AUDIO INTERFACE (DAI)

[(EELEET R R
o [ o] =]

rotossionan)| 1 [wol em> o] s | ounmneL wooe | aoc use )
sThis bit during transmission can be in either state, "L or™H"

Bits over
LTDATA

CATEGORY

(3) U-bit data (reception mode)

1) The general form of U-bit data

The general form is suitable for the U-bit data of CD and
DAT. In that form as shown in Fig. 1 one unit of U-bit data
consists of 8 bits, namely, 3 sink bit (= 1) at the beginning
plus following 7 information bits.

<] 7

ENEN

{?1;[i[iT:Li

i
SINK. BIT

INFORMATION BIT

Fig. 1 U-bit data unit structure

Any number of “0"s can be inserted between units during
transmission as shown in Fig. 2 If 9 or more “0"s are
inserted in succession, the following unit is the start of a
message. In other words, more than one units constitute a
message and 9 or more "0"s separate messages.

The MS1581FP is designed to
interface in accordance as a rule with the general form of
Ubit data.

At the reception block in particular, data is processed unit

in microcomputer mode

by unit assuming that U-bit data in received signals is
conforming to the general form.

g{,g'gﬂg"“ ]uwm{o- .0 UNin[UNITcI 0--0 UNITdIO- Y umnl
e N — 1
>8 58 >8
BEGINNING OF BEGINNING OF
MESSAGE MESSAGE

Flg. 2 The general transmission form of U-bit data

2) The structure of the U-bit data registers

The U-bit data registers are 4 pieces of byte registers (8
bits), an outline of which is shown in Fig. 3 Each register
has independent addresses for writing and reading data. Data
is written according to LTCLK given by a microcomputer.
When 8 bits of data are written, the writing address
increases by one. On the other hand, data is read based on

MSTCK. in reading, one bit is allocated to a subframe in U-
bit .data sent over TX. When one byte of data is read, the
reading address increases by one. The 4 registers are used
cyclically as they are counted up.

The timing to read the first bit stored in a register is decided
by the USYNCI signal.

WRITING READING
ADDRESS ADDRESS

0 0
REGISTER 0
1 1
REGISTER 1 U-BIT IR
LTDATA 2 2 TRANSWITTED

REGISTER 2 DATA
3 3
REGISTER 3

Flg. 3 The structure of U-bit data registers

3) U-Bit data timing during reception

The byte registers during reception are configured in the
same way as transmission. Data is written and read based
on MSTCK and LTCLK, respectively.

Received U-bit data is stored
information units. IRQU becomes “1
coincide. This means, if IRQU is “0"
written and is readable by microcomputer.

IMSTRT is “1” during the time between the start of reading
the beginning unit of a message and the start of reading

in the byte registers by

if read/write addresses
new data received is

the next information unit, Consequently, a microcomputer
during reception monitors IMSTRT, or USYNCO, which is
explained later, to recognize the beginning of a message and
also monitors IRQU to obtain U-bit data through LTDATA
by LTCLK.

4) The Timing of USYNCI, USYNCO

As each subframe contains one U-bit, there is a U-bit in
every 1/2 period of the LRCK sigral. In applications of the
IC to R-DAT especially, transmission should be managed so
that audio sampling position during one drum turn coincides
a U-bit. Since the U-bit read out position is based on USYNC!
as explained above, inputting the drum revolution reference
signal from the signal processing IC to USYNCI satisfies the
requirements for R-DAT.

However, the frequency of the reference signal and the
relationship between the positions of the reference signal and
audio sampling are not uniform. For this reason, the
MB1581FP has two modes, which can be selected by NOWD
in settings data. The two modes are defined as follows.

SR
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(In transmission) {in reception)
NOWD =0 NOWD =0
+ U-bit are read at both edges of USYNCI » The USYNCO signal is inverted at the beginning of each
- Reading U-bit starts 1/2 LRCK after an edge of USYNC! message
NOWD = 1 + USYNCO changes at an edge of LRCK following the
- U-bit are read at the negative-going edges of USYNCI sink bit of the beginning of a message
- Reading U-bit starts 9/2 LRCK after a negative-going NOWD =1
edge of USYNCI - USYNCO falls at an edge 4 LRCK after the sink bit of

the beginning of a message
- USYNCO stays at "0 for a period of 2 LRCK

(4) U-bit data read out timing

U data -
on RX UNITa 0----0 UNITb UNiTe 0--0 UNITd 0----0 UNITe

i =8 >8

USYNCO
NOWD =0

1/2wWS

USYNCO
NOWD =1

P IR

4AWS 2WS

BYTE REGISTER
WRITING 0 1 2 3 0
ADDRESS \

f

LTDATA UNTITa UNTITb UNTITe

UNTITd

LTeLK HUTHTT T AT ) T

BYTE REGISTER
READING 0 1
ADDRESS

2

|
o
M r

|
IRQU ] X >
IMSTRT [__———L

MITSUBISHI
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(5) Timing limits for reading status, C-bit data, and U-bit data

Limits .
Symbol Parameter Min Tyo | Max Unit
tsCEQ Data output LTCLK-LTEN setup time| 1000 nsec
tsCE LTCLK-LTEN setup time 50 nsec
tsCNO Data output LTCLK-LTCNT setup timegl 1000 nsec
tsCN LTCLK-LTCNT setup time 50 nsec
tdCD LTCLK-LTDATA delay time 250 | nsec
LTEN
tsCE tsCE

LTCNT: X X

LTCNTo )(

)

tsCNO tsCN

LTDATA

tdCD

Note ; As internal registers for data output are set at edges of the LTEN, LTCNTQ, and LTCNT1 signals, at least one of these signals must
be inverted in advance to read out status, C-bit data, and U-bit data.

MITSUBISHI
ELECTRIC 9-19
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(8) Timing limits of usynco, IRQU, and IMSTRT

Symbol Parameter in L;{: ::s Vox Unit
tdwU WS-USYNCO delay time 200 | nsec
tdCl LTCLKAMSTRT delay time 150 | nsec
tdCQ LTCLK-IRQU delay time 150 | nsec

WS(LRCK) J

Lo RO & Rl L2 R2 L3 R3 L4 R4 LS

USYNCO
(NOWD =0}

tdWU

USYNCO
(NOWD = 1)

tdWu tdWu

T

IMSTRT

tdCl

dCQ

MITSUBISHI
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4. DATA WRITING TIMING (MICROCOMPUTER — DALI)
(1) Setting

SETSY H |—l
LTCNTo l/ \&
M

LTDATA E 12|afa]s|6]|7]8]mmr e gers

LSl ' s
OPERATION X X \
STATE

(2) C-bit data (tranamission mode)

LTEN

W\ A
e I\ /A
TR

LTDATA il2t3] ------- 18h16]-------- N

1 BLOCK

AEETRIC g-21
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{3) U-bit data (transmission mode)

Reading and writing the U-bit data registers are carried out
in asynchronization with each other so that IRQU is used
as a signal to recognize the state of the two addresses. If
both addresses match, {RQU becomes “0". Since there is no
more data to be transmitted (read) at this point, priority is
given to writing, as a rule,

If IRQU =0 and USYNCI falls (when NOWD = 1), transmission
data will be all “Q".

IMSTRT is a signal that if 9 or more continuous “0"s are
found in U-bit data transmitted over TX stays at “1”
the end of reading the next 1 byte data,

untit

As data is read based on USYNCI, a gap over 9-bit or more
in USYNCI lets “0"s be transmitted as data on and after the
Sth bit.

As explained above, the microcomputer, while monitoring
IRQU, sends U-bit data to LTDATA by LTCLK. Furthermore,
it can send U-bit at any desired positions by controling
USYNCI.

The MB1581FP has 4 bytes of internal registers, so it is also
possible to input 4 bytes of U-bit consecutively and then

transmit them other TX by controlling USYNCI.

LTEN
—
LTCNT:
LTCNTo
T, T I T M T
LTDATA wt {1 | w2 u3 us us |/ ué
IRQU A h 4 3
! { S
USYCNI ,/ A I l I I I l | U I I
uBT OVER TX Y un } o oy w u2 u3 na us ub M
>8 >8
IMSTRT
- MITSUBISHI
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(4) The timing of USYNCI

(a) NOWD =0
USYNCI X
usYco |
WS/LRCK
SD/ SDI ol | |r|2]er
T w | rRo | L
sT | sk
U-BIT ON TX SYNC o D
(b) NOWD =1
USYNCI
USYNCO |
WS/ LRCK
SD/SDI L+tfrirafus2|riv2jusalri+afu+alri+al wo ol v | R | w2 | Re
e 4WORD DATA OF EACH CHANNEL ) \\\
™ | ro | w
st | sk
U-BIT ON TX SYNCL % | o
MITSUBISHI
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(5) Setting timing limits

Limits (Unit : sec)
Symbol Parameter Min Tvo Max Remark
. . Value with an allowance considering the requirement of 4
twSRT ShE;'nSY ?‘g::’ ;‘V |cti;hTat 4u - - clock pulses of MSTCK(128fs) in SETCY pulses and a failurel
change 1r of low VCO oscillation frequency
+wSTR SETSY pulse width at 1 _ _ 4 clock pulses under condition of fs = 32kHz assuming that]
W change from 7 to R MSTCK is stably suppiied during transmission
thMTR MSTCK hold time at 1 _ ~ 4 clock pulses or more of MSTCK (128fs) in SETSY pulse
change from T to R s meet the requirement
SETS — MSTCK delay time Period taken by the MSTCK pin to shift from output modd|
tdSMRT at change from R to T 5n | 30n | 100n to input mode (Hl-z)
MSTCK — SETSY hold time
T O - -
thMSTR at change from T to R " Value with allowance to avoid interference between MSTCK
SETSY ~ MSTCK hold time _ B outputs
thSMRT at change from R to T 100n
SETSY —MSTCK delay tim, Period taken by the MSTCK pin to shift from input mode
tdSMTR at change from T to R Sn | 30n | 100n (Hi2) to output mode
tsES LTEN-SETSY setup time - -~ - No specification LTEN may be at “4" when SETSY falls
twC I.TCLK clock period 250n - -
tsCE LTCLK~LTEN setup time 50n - -
tsCS L_LTCLX—SETSY setup time| 50n - -
RECEPTION —i TRANSMISSION # RECEPTION ——
SETSY |
twSRT thSMRT twSTR tdSMTR
MSTCK
thMTR
___ﬂ&_\dSMRT thMSTR
LTEN tsES
LTCLK
1 i L- tsCS
tsCE twC tsCE
MITSUBISHI
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{6) Timing limits for writing settings, C-bit data, and U-bit data

Limits .
Symbol Parameter Min Tve | Max Unit
tsCE LTCLK—-LTEN setup time 50 nsec
teCN LTCLK—-LTCNT setup time 50 nsec
tsCD LTCLK~LTDATA setup time 50 nsec
thCD LTCLK-LTDATA hold time 50 nsec
LTEN
tsCE tsCE
LTCNT: X X
LTCNTo )( )(
LTCLK | —-|
tsCN tsCN
tsCD thCD
LTDATA

Note : As internal registers for data input are set at edges of the LTCNTo and LTCNT1 signals, at least one of these signals must be inverted
in advance to write settings, C-bit data, and U-bit data.

Ky
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5. C-BIT DATA TIMING (EASY MODE)
(1) C-bit data

(a) In transmission

CBIT X

TX B B B

(b) In reception

RX 8 B B
N
cBT X
6. C-BIT DATA TIMING (FULL-TRANSPARENT MODE)
(a) In transmission
WS/ LRCK o] L R L R L R L R

X ¥ 8 L ¥ R [M L] M W H ¥

BKSYO

CDATAI co co C1 1 c2 c2 C3 o

(b) In reception

WS/ LRCK ] L R L R L R L R I
/

BKSYO

RX ¥ 8 L ¥ R\ IM L] M ¥ M ¥

CDATAQ c191 cle co | \C‘o \ \(; c c2 c2
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7. INPUT/OUTPUT PIN FORMAT

MICROCOMPUTER MODE FULL-TRANSPARENT MODE |
{ |

FLAGO @ FLAGO T

FLAGI FLAGI TXOE
‘_,sgésul EIAJ DIGITAL S:,(F" zgésol EIAJ DIGITAL Rt

S INTERFACE INTERFACE NFR

ADSOI ALDIO RX2 ADSDI AUDIO R

ADSEL .| | INTeRFACE AXSEL ADSEL .| | NTereacE FIXSEL

WS/LRCK WS/LACK
WS/LRCK] WS/LRCK]

SCK/BCK. RXCKI SCK/BCK RXCK
«SCK/BCK ] | RXCKi
WCK AXCKO WCK [ RxcKo
MUTE POI MUTE PD1

MSEF PLL PD2 MSBF i B
”sSaTP(E' AUDIO INTERFACE UNLOCK Eicmﬂos AUDIO INTERFACE | UNLOCK .
_LRCKPOE} | kORMAT SELECTOR _LRCKPOE | | FORMAT SELECTOR

ASL MSTCK ASL | msTeK

CKSEL CKSEL

LTEN crock | [exaco BKSYO cLock | [ ckaco

LTCLK REFCK CDATI REFCK

LTDATA CDATO

LTCNTO MODES UDATI MODES

LTONT! ] | o auDIG svysTem (| MODE: UDATO | | NON-AUDIO svsTem [ [ MODE!

SETSY INTE'RF ACE CONTROLLER RESET CRCO INTERFACE CONTROLLERL RESET

IRQU IN/OUT

USYNCI DETFSo

USYNCO DETFST

IMSTRT =

| I
vss Vss
EASY MODE:PROFESSIONAL EASY MODE:CONSUMER
VoD VoD
| !

FLAGO @ FLAGO | TX
_FLAGL | TXCE FLAGI . TXQE
LSb/st EIAJ DIGITAL S:,(F’( E%SD' EIAJ DIGITAL Rx’;

i%gm INTERFACE R e INTERFACE ';;2

AUDIO AUDIO L

ADSEL | | INTerFACE RXSEL ADSEL | | INTERFACE [ RxseL

WS/ LRCK WS/LRCK
34 —eeeipn{

SCK/BCK RXCKI SCK/BCK RXCKI
-t T A 4L

WCK RXCKO WCK [ RXCKO

MUTE PD1 MUTE PD1

MSBF PLL PO2 MSBF P Poe
—il_SRCK—PoE' AUDIO INTERFACE UNLOCK Fr;cxpos AUDIO INTERFACE | LNLOCK
_LRCKPOE | | FoRMAT SELECTOR _LRCKPOE | | coRMAT SELECTOR
_ASL © MSTCK ASL | MSTCK

|, CKSEL . CKSEL
_IN/OUT | CLOCK CKACO IN/OQUT CLOCK | | _CKACC

TYPE REFCK TYPE REFCK

FSO Fso

Fsi MODE0 FS1 MODEG

PSL SYSTEM [ MODE! CATO SYSTEM [ MODE!
<L NON-AUDIC NON-AUDIO . MODE!
<CRCO__ I | |\NTERFACE CONTROL RESE CAT: INTERFACE CONTROLLER{| RESET
_FSINSEL | _FSINSEL ]

PLOCK LopY )

EMP EMP

Vss

Vss

S
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8. C-BIT DATA SUPPORT BIT MAP
(1) Microcomputer (MODEQ0), Consumer

{3) Easy mode (MODEQ1), Consumer
BIT

BIT
oyre Ol 2 3 4 5 8 7
“o[[ T [TA7D [copv | EMP[{? CONTROL% MOTE
. CATEGORY CODE ]
2 " SOURCE NG CHANNEL NO
A —
4

S
I

{2) Microcom puter (MODEOQ), Professional

w7

o 12 3 & 5 6 7
6o TA75 T oory | ewel E3NTROL 1 Mook

1 CRTEGRRY COBE /

: il
2 SGURCE 'Nd CHAKNEL NO
i i
3| ?f? o0k AGE
4

7 //%/,// % ///j

(4) Easy mode (MODEO1), Professional

BIT BT
gl 2 3 4 5 6 7 el L2 3 4 5 68 7
ol[ T [ A0 ] EMP Took| /s | ol IV AZS el | 5 ]
1 CHANNEL MODE USER EBIT MAN . 1177 CRANNEL NIOBE 71 JSER 'BIY MaN 7/
2| __auxuse 27777 SO0ACE WORG 2 AOX GSEIC Y7777/ 56UFcE WoRD
% g - i e P i ‘.
e % ] e
4 '  RESERVES 4

77 A
///// 7 ///4~

I Va4

9. PLL APPLICATIONS

|

TYPICAL
SENSITIVITY

i’ Rh/}/m/v/gd? o / /

x o
%///4"/////;,.///%// /,/ ///Zé///l
[‘:I SUPPORT BIT

EZ All 0"

MINIMUM

:

'
‘
‘
.

OSCILLATION FREQUENCY (MHz)
S

6] 1 2 3 4
(Vee-l)
VCO CONTROL VOLTAGE (V)

VCO Sensitivity Characteristics : Received fs =32 to 48kHz

/SENSITIVITY
yra

Ve

HCLI04
Nch FET

or
A7
4 /\/\,k NPN Tr

(<Q) S:VCO SENSITIVITY

_Af VCOMH)
A vew)

R =S(MHZ/IL)
35

if VCO sensitivity is typical :

s =—'%1~‘:1§= 35(MHz/V) So R=1kQ

PLL APPLICATION EXAMPLE

g-28
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10. APPLICATION EXAMPLE (MICROCOMPUTER MODE)

9.408MHz (when using clock accuracy checking function)

i

SYSTEM
CONTROL

CBIT
CONTROL

U-BIT
CONTROL

LTCLK
LTDATA
LTCNTY
LTCATo
Voo
Vss M51581FP/GP
SETSY
1RQU
USYNCY
USYNCO
IMSTRT

L S T N
26 {25|
L

E g
2 3

& ) 6
X RX1 RX2
ouT IN IN

(200mVP-Pmin) (CMOS  level)

Hor L
[24| 23
B 2
£ B
2
ASL Zr
WeK 21l- AUDIO
— DATA
CONTROL
2
FLAGO _0_]
FLAG! 19L
ADSEL 18[ |
M
) [ —
oo i}
AD
LRCK 34}-* D-A
DSP
g B
=3 S
10] {11
NON-PORLAR
1k 1k
220
10un
’ 00— ﬁ}
+ 1
224 560
4} i3] i3] i1} [d [9] [8]
7415628 |

ltﬁﬁi

1.__,
S6p
Units Resistance : Q

Capacitance : F
Inductance : H




