MITSUBISHI SOUND PROCESSOR ICs

M50427FP
CD PLAYER DIGITAL SIGNAL PROCESSOR

DESCRIPTION
The MS0427FP is a CMOS IC developed for compact disc (CD) sound reproducing

applications. It has adjustment-free PLL, error correction circuitry, etc. and is used in a CD
digital signal processing section. Applications include also CD-ROM and CD-G, as well as
CD-DA.

FEATURES

M Adjustment free EFM-PLL circuit (builtin VCQO)
M+ 8 frames jitter margin

M Easy-to-handle CLV servo commands

B Subcode paraliel/ serial interface

W2 times over sampling

M Capable of double speed sound reproduction

RECOMMENDED OPERATING CONDITIONS Outline 72P6-B
............................ — 45~ 0.8 itch QFP

Supply voltage range----- Vob = 45~55V a B.Omm";"; ;é;m X 2.0mm)

Rated voltage FAMQE s reeereerreestesntimiinieatieeiiiis, VDD = 5V

Rated power dissipation .......................................... gomw
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

PIN CONFIGURATION
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M50427FP

MITSUBISHI SOUND PROCESSOR ICs
CD PLAYER DIGITAL SIGNAL PROCESSOR

IC INTERNAL BLOCK DIAGRAM
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

PIN DESCRIPTION
Name |[1/0 Function Name |1/0 Function
DWDCK!| O | Mode3 word clock to DAC SBCQ O | Subcode Qch output
EMP O | Emphasis flag output, Emphasis =1 SBCP 0 Subcode Pch output
PWM: O | Disc motor driving PWM output 1, — Pch~Wch serial data output
PWM2 O | Disc motor driving PWM output 2, + RAS O | Row address strobe output to RAM
TEST | Test control input, Normal =0 RDB2 1/0 | Data input/output 2 to RAM
DASEL1 | | DAC interface format select 1 RDB: 1/0 | Data input/output 1 to RAM
DFPAS | Digital filter pass select, Bypass = 1 RDBa 1/0 | Data input/output 4 to RAM
DASEL2{ | DAC interface format select 2 CAS O | Column address strobe output to RAM
MSD | Microcomputer interface serial data input RDB3 1/Q | Data input/output 3 to RAM
MCK 1 Microcomputer interface shift clock input WE O | Write enable output to RAM
MLCA | | Microcomputer interface data latch clock input RAD1 0 | Address output 1 to RAM
Microcomputer interface register clear input RAD2 O | Address output 2 to RAM
ACLR I | All clear =0 SS timer reset=1 RAD3 O | Address output 3 to RAM
MUTE, S/S, BCON=0  become RAD? O | Address output 7 to RAM
HFD | | High frequency detect RAD4 O | Address output 4 to RAM
HF | High frequency input RADs O | Address output 5 to RAM
IREF | | Current referance RADs O | Address output 68 to RAM
TLC 0 | Output from slice level control RADo O | Address output 0 to RAM
LPF 1/0 | PLL loop filter Vobi | Power supply BV
SYCLK | O | Frame lock status output, Lock =1 EST2 0 Error status 2, Error to be interpolated
Vob2 | Voo for data slicer and VCO detected at C2 decoder =1
DRD 0O | Low disc rotation status EST 0 Error status 2, Error detected at Cl1
EFFK O | EFM frame clock duty = 50% decoder = 1
SCOR 0 | Subcode sync output So + Si C846 0 | Clock output 8.4672MHz
CRCF 0 Subcode Q, CRC check flag output C423 O | Clock output 4.2336MHz, duty =50%
CROCK =1 Crystal selector input
CKSEL | rystal selector inpu
SCCK | | Shift clock input for serial subcode data L =8.4672MHz H = 16.9344MHz
output Caa1 0 Clock output 44.1kHz
SCOEz | | Enable input of subcode T~Wch output (crystal = 16.9344MHz)
0:High Z Crystal oscillator input with internal
Xi | ry ator input with interna
SCOE: | | Enable input of subcode P~Sch output feedback resister
0: High Z Xo O | Crystal oscillator output
Vss2 [ Ground Vssi ! Ground
SBCW O | Subcode Weh output DOFK 0 0SC frame clock output
SBCV O | Subcode Vch output 7.35kHz, duty =50%
SBCU O | Subcode Uch output DO O | Serial data output to DAC
SBCT O | Subcode Tch output WDCK O | Word clock to DAC or APTL clock
SBCS O | Subcode Sch output LRCK 0 | Leh/Rch clock to DAC or APTR clock
SBCR O | Subcods Rch output DSCK O | Data shift clock to DAC

Amrrsuslsm
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MITSUBISHI SOUND PROCESSOR ICs
M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

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

Symbol Parameter Conditions Ratings Unit
Voo-Vss | Supply voltage -03~+7.0 \
Vi Input voltage (Re=0Q) Vss-0.3s VISsVoo+03| V
Vo Qutput voltage (Rp=0Q) Vss0.3 £ Vo £ Voo \'
Ve Pull up voltage VP = VoD + 2mA * Rp \
Topr Operating temperature -10~+70 T
Tstg Storage temperature —-40~+125 T
Pd Power dissipation 350 mW

RP : Pulling up resistor

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test conditions Ar:)r::ed Vi le_rr;gs Vi Unit
Voo Supply voltage 35 5.0 55 \
ViHi High-level input voltage 1 2)  |Voo#0.5 - Vop \
ViHz Highlevel input voltage 2 1) [Voox0.7] - Vob \
ViLt Low-evel input voltage 1 2) Vss -~ Moo%0.08 V
Vi2 Low-level input voltage 2 1) Vss - |Vo#0.3| V
fosc Oscillation frequency (X'tal) - 8.46 - MHz
fvco Oscillation frequency (VCO) - 8.64 - MHz
Note 1. Applied pin
1) DASEL1, DFPAS, DASEL2, CKSEL, TEST
2) HFD, SCOE1, SCOE2, SCCK, MSD, MCK, MLA, ACLR, RDB1~RDB4
ELECTRICAL CHARACTERISTICS (Ta =25°C, Vop = BV, unless otherwise noted)
Symbol Parameter Test conditions App:?:ed c.i[;ecz:t Vin L.'rf:';s Max Unit
Voo Supply voltage Ta=-10~+70C 1 35 50 | 55 \
loo Cireuit current :ig _ ggg;ém:: 2 - 15| 30 | mA
VoH High-level output voltage Voo=4.5Y, lon=—-0.8mA 3) 3 35 - - \
VoL Low-level output voltage Voo=4.5V, loL=0.8mA 3D 3 = - 0.4 \'
m High-level input current ViH=4.5V 4) 4 - - 2 uA
I Low-level input current ViL=0.5v 4) 4 - - -2 wA
lozH Off state high-devel output current VoH=4.5V 5) 5 - - 2 uA
lozL Off state low-level output current VoL=0.5v 5) 5 - - -2 MA
fveor Vire= 1.0V 6 - - 3.0 kHz
fvcoz veo (EFF.K) Vipr= 25V 6 8.0 | 100 - kHz
fvcos Free running frequency VipF= 4.0V 6 11.0 - - kHz

Note 2. Appled pin
3) Output and input/output pin except Xo, TLC, LPF
4) Input pin except X|, IREF
5) RDB1~RDB4, SBCP~SBCW
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

TEST CIRCUIT
1 2 Voo
Iob T
VoD (R
T T 2
VoD! VoD2 VDD1 VoD2
8.46MHz 0— Xi IREF
—o
o——o1 —‘0: 8.48MHz 0—— X LPF T‘_
O— ouTPUTY | ouT
INPUT ' INPUT PINS| ! PUT
1 | PINS 1
' EFM
o © SIGNALO HF
o— o TLC
Vsst vss2 Vssi Vss2
| <
T VoD T TVDD
VoD1 VoD2 104 or foL VDD1 VoD2
-— fIH or I
TESTED PIN TESTED PIN
VIH or ViL =
Vss1 Vss2 Vssi Vss2
7 7 ™ ™ ™
5 6
T TVDD T TVDD
VDDI VDD2 VYDD1 VDD2
loZH or foz ¢
TESTED PIN IREF EFFK [—o0 (\flfff{%OUENCY)
VLPF LPF
VoH or _L_
vo T
Vssi Vss2 l Vsst Vss2
m aa ™ " m
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

FUNCTIONAL DESCRIPTION
1. Data slicing/PLL
The MBS0427FP has an analog front-end for incoming EFM
(HF) signal. Using CMOS-Analog technology, the front-end
comprises an automatic slice level control circuit and EFM-
PLL circuit with internal adjust-free VCO. The HF signal is
sliced by the HF comparator and a DC level is feed back
from TLC to HF through the external CR. If HFD goes High
because of a defect an disc, then TLC froms off and holds
the DC level. The block-diagram shows the analog front-end.
EFM-PLL extracts the EFM clock signal from the HF signal.
The PLL circuit has a phase/frequency comparator providing

BLOCK DIAGRAM (Data slicing/PLL)

the MBO427FP with a wide capture/lock range. There is no
need to adjust the VCO. LPF is the charge-pump output and
same-time control voltage input to the VCO. LPF froms off
state if HFD goes high.

IREF is the reference current input used to determine the
current of charge pumps of TLC and LPF, operating point

of HF comparator and VCO free running frequency. If IREF

is connected to a noisy power supply through a resistor,

VCO is modulated and the error-rate increases. Therefore,
power supply noise at IREF must be held to a minimum.
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

(1) Automatic slice level control

HF o
SIGNAL C1 HF
R M50427FP
TLC
C2
—]ﬁ; C1: 0.0022 uF
C2:0.1 uF
R:33kQ

Vin: HFO.5VP-P Min

The slice level control circuit is formed by connecting a
resistor and capacitors to the HF (High-Frequency signal
input) pin and TLC (slice level control output) pin.

(2) PLL

R3

EST2
LPF  Mmso427FP

Ci

ICZ C1: 2200pF C3: 1uF
C2:0.15 uF
R1: 1kQ
Rz2:22MQ
R3: 1kQ
Since the adjustment-free VCO is built in, the adjustment-free
PLL circuit can be formed by connecting a resistor and
capacitors to the LPG (low-pass filter) pin.

(3) Reference current

5V

427FP
IREF Mso

R:51kQ

Connect the resistor between the IREF pin and Voo to set
the reference current that determines the current values of
the TLC pin and LPG pin, the comparator operating current
of the slice level control circuit and the VOC free-run
frequency.

2. Demodulation/Decoding
(1) Clock generator

CKSEL = High
X'tal : 8.4672MHz
M50427FP C1 : 30pF
C2: 30oF
X0 X
or
b
oL _L CKSEL = High
! C2 il : 16.9344MHz
C1: 15pF
Cz2: 15pF

(a) The oscillation circuit can be formed by connecting the
X'tal osillator (8.4672MHz or 16.9344MHz) and load
capacitors to pins Xi and Xo.

MS0427FP

Xi
o]
O] 1000pF
8.4672kHz Vin> 1VP-P
or 16.9344MHz

b) When the system contains a clock (8.4672MHz or 16.
9344MHz), the clock can be input to pin X via a
capacitor without using the X'tal oscillator.

If the input signal is the logical level, the capacitor is not
necessary.

* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

(2) Frame Synchronization

The EFM signal is demodulated by synchronizing the
demodulation circuit at frame level. The block diagram shows
this frame synchronization control part.

EFM—> SYMBOL VCO
%DEE;FE 23 BIT S/R 172 EFM TIMING GENERATCR
+17 +35
SYNC. R l
DET. +588
RESET WINDOW
[GENERATOH
Tfs.
SYNC. SOK
Syne. CONTROL DET
WINDOW
ASYNC. FRAME
HFD O—— TIMER COUNTER  [—=PLL CONTROL  svCLK

Fig. 1 Frame synchronization block diagram

The generating condition of the counter reset signal
(Reset) in the EFM timing generator part is indicated as
follows :

Reset = Sync * Tfs + Sync * Window
* : Logical product
+ : Logical sum
Synchronizing signal

Detection signal of synchronizing signal

Syne. :
Tfs :
space = 588
Window : Window signal + Tck
In the synchronous state, Sync and Tfs generate
simultaneously and Sync comes to the center of the window.
At this time, 1 is output to the SYCLK pin.

(3) Subcode demodulation

Among data converted from 14-bit EFM signals to 8-bit
symbols, subcode P, Q, R, S, T, U, V and W are output to
pins  SBCP - SPCW  respectively . When the subcode
synchronizing patterns SO or S1 are detected as the
synchronizing signals of the subcode data, the synchronizing
signal are output to the SCOR pin. The pins SBCP-SBCW

are a Three-State output system and control the output by
4-bit through two external pins SCOE1 and SCOEz.

SUBCODE DEMODULATION
SCOE: | SCOE2 | SBCP|SBCQ[SBCR[SBCS|SBCT]SBCU[SBCVISBCWM
0 0 High-impedance High-impedance
0 PlaJ]RTSs High-impedance
0 1 High-impedance T U Vv w
1 1 PITQ[RIS|[TIU|V W

A CRC check is made for the Q channel data and if the
data is correct, 1 is output to the CRCF pin. Whether or not
there is emphasis is output to the EMP pin. The subcode
data is not only output in parallel but also can be obtained
serialy via pin SBCP by inputting a clock to pin SCCK.

Fig. 2 shows the timing of each signal.

B L2y982L 001A702 OTS WM
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

SCOR , X VALID

]
1
X
1
SBCP~W ! X VALID
: |
1 ]
' |
3
EFFK ! i
i ! :
| 43t ; i
C |
' Adt !
- (Note 4) '

e || L[ L[ LT 1T LT
! i
(Note 3) EFM DATA | | || IR {1
97 98 1(50) ) ! 3 4
SCOR : I | I
! |
i |
! 1
CRCF | X i
| !
EMP B L X
:: '
1 || 5t
TR T

SBCP X P XaXrRXs X1t XuXVvXw (Note 5)

Notes 3. Subcode block No. in the EFM data
4. t: Oscillating frequency (VCO)
(Average : 1/8.6436MHz = 115.7ns.)
5. When input to SCCK is more than 8ck, SBCP becornes O.

Fig. 2 Subcode output timing
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MITSUBISHI SOUND PROCESSOR ICs
M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

(4) RAM interface/CIRC decoding
A B64K/256K dynamic RAM is used as the external memory
for temporary storage process CIRC decoding (C1 decoding,
C2 decoding, unscramble and de-interleave) and output
interpotion.

By using a 64K/256K RAM, jitter is absorbed up to £8
frames (max.).

Fig. 3 shows the timing for reading from and writing to
the RAM.

Timing chart

EST1

In CIRC decoding, double error correction is done for both
Cl and C2 decoding. When correction is not possible,
average interpolation or pre-hold interpolation is performed.
Error states which are detected during, decoding are output
to pins EST1 and ESTe.

When an error is detected by C1 decoding, 1 is output
to pin EST1. When an error word is judged un-correctable
by C2 decoding, 1 is output to pins EST2.

The output timings for pins EST1 and EST2 are as follows:

1
ERROR DETECTED FRAME BY C1 DECODING

WODCK

EST2

-

WHEN, DFPAS =1

B L24942L 0018704 970 mA
5 - 34
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

(a) Symbol data/flag, read/write timing
' ' ! T T = 1/8.4672MHz
=118.1ns
C846
| [l | |
1 1 1 ]
c423
I [} ]
! 1 1
RADO~7 X ROW X COLUMN 1 X COLUMN 2 X
i 7 |
] | ]
1 1 !
1 ] [r——
RAS i ; |
: | |
] ] ]
] ] 1
CAS !
I V '
1 I |
| ] |
" X
; ! |
' 1 1
\]
X X DATA 1 X DATA 2 X WRITE DATA
! T
RDB1~4 ' i !
Y I v W )\
DATA 1 DATA 2 READ DATA
—_— __/ 7
(b) C1/C2 flag, read/ write timing
RADO~7 X ROW X COLUMN x
| | i
1 | ]
I .
RAS | i
— | |
1 1
1 |
TAS |
— i
! 1 :
! ! 1
w )
| i i
] 1 ]
' H .
X X DATA x WRITE DATA
ROB1~4 ; A
A\ 5 [oara
DATA READ DATA
. : _/
Fig. 3 RAM Iinterface timing
x MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

3. Microcomputer interface

CLV servo, MUTE and ATT system control is done by serial
command from the microcomputer. The timing, and names
and functions of each control register are as follows :

Timing chart

wo o X o X o XoXaoXoXo Yo
MCK_+ 4 1 \

© DUMMY (Don't care) X
® S/S(START/STOP) register. start =1
@ BCON(BRAKECONTROL) register. enable = 1
@ BRAK(BRAKE) register. brake = 1
@ ATT(ATTENUATE) register. -12dB =1
® MUTE register. mute =0
® S/S timer reset register. reset = 1
@ IC code. MB50427FP = 1
z T
MSD
MCK
MLA
T T T
T

7 min % 500ns

M L24982L D0014870L 243 MR
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

Function of Interface resisters

Register Register name Function Operation Note
No. 0 1
© | DUMMY Don't care - -
S/S Controls START/STOP of the DISC MOTOR DISC MOTOR
@ | (START/STOP) | disk motor STOP (OFF) START (ON) 0 by ACD
BCON Determines if BRAKE control is BRAKE is controlled ACLR
@ (RRAKECONTROL) necessary BRAKE 0.3sec. by BRAK register 0 by ACLI
BRAK BRAKE OFF When
© | @rakD Controls BRAKE (MOTOR OFf) | BRAKE ON BCON = 1
@ | ATT(ATTENUATE) | Sets attenuation (—12dB) 0dB - 12dB When MUTE =1
® MUTE Sets the muting - odB 0dB 0 by ACLR
® ir/n ir reset 5?;?;”&?;5'Baﬂkghigho.sgzzcthe S/S timer enable S/S timer disable 1 by ACCR
istinguishes th d t . i f
@ | IC code a:t"r:/?g(l)s:tze%zp © command to - Executing command Sesocfge or

Examples of system control are as follows :

When the M50427FP detects whether the number of
rotations is 2/3 that of the normal play state and outputs
the disk rotation deterioration signal to the DRD pin.

The rotation of the disk can be correctly stopped by
means of the following stop sequence.

Register name E’

i

&
p £le
. 2 Zix ut (<8
Operation % Q 8 é t 5 Q o
Dlo|a|lol«|Z]|vk|
QD23 ® G E®®
0
MUTE 0 1
ATT 1(1 1
0.3sec.KICK—>CLV 1 01
0.3sec.BRAKE—-MOTOR OFF 010 011
BRAKE 01{1 01
MOTOR QFF 0|1]0 01
0.3sec. timer disable 11
MOTOR of f (without 0. 3sec. BRAKE) 010 11
CLV (without 0.3sec. KICK) 110 111
The following is example of the most simplified system

control sequence.

STOP 0(0|010|0(1]1
0.3sec. KICK—>CLV 110(0]0]00 ]
PLAY 1{0[0j0j1]{0]1
FF/FR 1{0[0|1[1]0]1
PLAY 110[0]0[1]0]1
0.3sec. BRAKE—STOP 0/0(0]0]010]1

* The blanks mean “Don't care”or that other commands can be

used simultaneously.

Register name :;5;

2

> 2
(]
= w | =18
21w § g = 5 (24 8
Operation or 8 ola| S :' Z|a|e
u-COM Operation Q0®|6|®|® @
PLAY 1{0{0[0]11]0]1
BRAKE O[1]1]0(01{0}1

(HFD : H checking by microcomputer)

(Measuring toro (DRD : 0— 1) after BRAKE start

(Stop HFD checking and) additional BRAKE time 2 X torol

MOTOR OFF [

[of1]oJoJoJo]T

To re-initiative the microcomputer interface register, after
power supply on, execute ACLR (MS0427FP clear).

B L2u4942L 0018707 EB,T [
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MITSUBISHI SOUND PROCESSOR ICs
M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

4. Digital filter

The sampling frequency of the data is coverted from 44.1
kHz to 88.2kHz by the digital filter. o
The filter is a 27-tap FIR phase linear filter and includes
an overflow limitter. —10
The digital filter can be by-passed by means of the DFPAS \
pin. At this tims, all the D-A interface timing signals are -2
changed according to the sampling frequency (44.1kHz). @ -30
Fig. 4 shows the characteristics of the digital filter. ‘c’ \
'S —40 n
(&
5. Interface to the D-A converter ~50 \I \ f \ /
The interface to the D-A converter is via the MSB first or ' 4 V
LSB first serial data and timing signals. Interface mode -60
selection is done by the DASEL1 and DASEL2. The data and 70
the timing signals are as follows: 0 10k 20k 30k 40k
‘ frequency (Hz)
woo| PASEL | OAEL) o | s | wek | LRek | woc
DATA | word | L/R
o| o | o |V fsmer| o - 0.0
CLOCK clock clock g \',\ n n
LSB DATA | Lch Rch 2 Y V
1 0 1 Ist SHIFT | sampling] sampling| - -
CLOCK | clock clock -3
WSBTst ~ _
With:ut DATA } word L/R Q 4
2 1 0 interpo] SHIFT tock ook - ~ _5
lstion | CLOCK | Clock | clod 5 e
DATA | Lch Rch Word ’
3 1 1 :‘Asz SHIFT | sampling] sampling or -7
CLOCK | clock clock clock -8
-9
Fig. 5 (a) shows the timing diagram of modeO and mode2 -1.0
(without interpolation). 0 10k 20k 30k 40k
Fig. 5 (b) shows the timing diagram of model. frequency (Hz)
Fig. 5 (c) shows the timing diagram of mode2.

Fig. 4 Frequency characterlistics of the digital fliter

M L249826 0014708 Slt W
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

(a) Mode 0/2

]

o XYY MSB X]5!14]1?jﬁﬁ1]10!9!5!7!5!5!4!3!2&! MSB !15!1453!12!11!13[9!8!7!5!5!4!3!2&!
osck 1ML USRS SRR SRS LU UL UL U UL
LRk | —

wDeK | I L ] ]
L—ch R=ch
DFPAS DO DSCK WDCK. LRCK
2fs 4.23MHz | 176.4kHz | 88.2kHz
0 MSB word L/R
1st _l_— clock clock
fs 2.12MHz | 882kHz | 44.1kHz
1 MSB word L/R
1st _J_ clock clock
(b) Mode 1

)
: +
DO X X £8B  X2X3XaXsXsXiXeXsX oo LSB PO0BO0BOOCREEDEC

]
e
'
'
'

psec TN RRRRRRRRRR UL LU ULUUULALL UL

WDCK ! :
(APTL) _1 : | ] -
LRCK | i
(APTR) — I L ‘
L-ch R—ch

WDCK LRCK

DFPAS | DO DSCK | (aPTL) | (APTR)

0 EfSSB 423MHz | ggokHz | 88.2kHz

1ot | APTL APTR

fs 2.92MHz | 44.1kHz | 44.1KHz

] 1L§tB | APTL | APTR

Flg. 5 DAC interface timing
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MITSUBISHI SOUND PROCESSOR ICs

M50427FP

CD PLAYER DIGITAL SIGNAL PROCESSOR

(c) Mode 3
DO () MSB 15Kt 4K 3K KX 0K O XX T XE XS XAX3X2X X MSB_ Xishiakiskizlioxs Xe )7 Xe X5 X4 X3 )2 XL)
osc« M MLMMMUUUNAA ARSI U U U U UU L™
pwock | | J l _ a
WDCK —1 ; E
WL | . J —_
LRCK | : |
(APTR) __i ] | :
L-ch R-ch
- WDCK LRCK
DFPAS DO DSCK (APTD) (APTR) DWDCK
2fs 4.23MHz 88.2kHz 88.2kHz 176.4kHz
0 MSB : word
1st | APTL APTR clock
fs 2.12MHz A4.1kHz 44.1kHz 88.2kHz
1 MsB word
1st | APTL APTR clock
Fig. 5 DAC interface timing
6. CLV servo control
CLV servo control circuit operates using two signals. The
first is the frequency difference of EFM clock and X'tal clock.
The second is the phase difference of write frame address
and read frame address of external, 64K/256K RAM. The
M50427FP has CLV servo control circuit internal phase
compensated.
* CLV waveform * CLV waveform duty ratio
PWM2 DUTY RATIO DUTY RATIO
p— _ _WPwM2 - WPWM!1 LN d
PwMi | J 1 = TWewmz + WhwM1 i
2us 2us -8 frames 0 E
8 frames

22.7us (44.1kHz)
read frame address

—write frame address

* PWM waveforms

Bin Mode | \ick CLV | BRAKE | OFF
PWMz @ H * L L
PWM: © L * H L

Fig. 6 CLV waveform
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