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Digital Audio Interface Transmitter (DIT)

mOUTLINE
Fhe YM3613C 15y an LST deviee used tor signal processing in order to output Vaoiee Dhigital
stgnals of o CD plaver to the external world. Digital signal output to the external world enables
Audio  Interface Format signals  to be output  without  requiring  a special

Digital
Fhis YM3613C has a built-in PLL (Phase-Locked Loopy cireuit.

externatbv-mounted crreurt,
wiinch svinchronizes the sampling frequency that is iput to this LST deviee to 44 1K Hy.

B FUNCTIONS AND FEATURES
1) Reference clock output and mternally required Timmyg sienals can all be generated by micreh
connecting a hquid crystal,
2y The YM3613C has a tunction for switchimg the format of the To-bit serial Voice signal input.
so that the data can be output using the Digital Audio Interface format regardless of whether
1t was mpuat started from the MSB or LSB.
Hs butht-in PLL circurt outputs clocks of o central 8.6430M H/ frequencey in accordunce with
the mput trequencey ol the WCT pm.
4y The YM3613C outputs the External Drgital signals of the Digital Audio Intertace format,
I'he Subcode input termimal permits Subcode data to be read automatically.
Since the 7Q7 bit of Subcode data s subjected to a CRC (Cyvelic Redundaney Code) checek.,
the Channel status of the Digital Audio Interfuce 15 atfected only when the CRC cheek on

3)

0)

the Q7 bit tests positive.
7y Silicon gate CMOS construction (fow power consumption)
8y 24-pin Dual-Indime Package (DIP)

9} b AV power supph
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B PIN ASSIGNMENT DIAGRAM
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B TABLE OF PIN FUNCTIONS

The asterisk in the 17O column indicates that the terminal is pulled-up internaily

P Pin
_ 1O Function
No @ Name
i | '
ViDD i System power supply ( +5V)
: i . . . .
Stet : #] Switches the data input to the DIN pin to MSB-tirst or LSB-tirst format
H - MSB first "L LSB first
3 Xl | - Connection (input) pin for the crystal oscillating element (16 9344MH2)
4 0 XO ‘ Q © Connection (output) pin for the crystal oscillating element
5 OA O Output for crystal osciliation (16.9344MHz)
6 DCK . *| Fxternal ciock input. Switching from the crystal clock 1s automatically performed
F DO O . Outputs Bi-Phase signals for external digital output
8 BCO O - biming clocks for the DO pin. DO output data changes at the rise or tall of BCO.
(2.8224MHz)
R wWCoO © Indicates the t or R channel and is synchronized to DO output
H I channel "I 7 R channel.
10 DO O Sernally outputs 16-bit Voice data starting from the MSB.
ol . *i i Used for checking the internal circuitry and is not to be connected
! : f
12 V3SS i System GNU
13 SO O Timing clock for reading the Subcode data
. . Fight clocks are output after SFSY goes "L
14 SESY #] - Indicates the presence of Subcode data at the SUB pin When SFSY I oitindicates
"~ the leading bit of the Subcode data
15 SUR : *| Subcode data input. Serially inputs Subcode data ina "P"-"W" sequence
1o i DIN | 16-bit Serial data input
17 VEHE ! Indicates the presence/absence of errors in Voice data that was input from the DIN pin
18« WCI ‘ I Indicates the L or R channel synchronized to the input Voice data of the DIN pin. "t~
L channel "L " R channel.
19 BO ! ! Input Voice Data Timing clocks of the DIN pin
Ihe Voice data s input at the rising edge of BCt when St H™ or at the falling edge
ot BCl when SEL - L™
20 0 VOO O ¢ Lxternally-mounting capacitor pin for the internal VCO circuit
21 VSS? GNBD for the VCO circuit 1o be connected incommon with VSS1 since 11is notcommonly
connected in the LSI
e ADJ i I ©Used tor adjusting the VCO oscillating frequency. Not 1o be connected
B i B S B - - I
23 o : O Ciocks for VCO output. (8.643MHz)
i i . [P - B ce
24 I *| Used tor checking the internal circuitry. and 1s not to be connected
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B DESCRIPTION OF PINS
1y Clock Osallation
I ervstal osallator element (F0.934NTHZ) 18 connected between the N and X0 pins. it
will oscrtate,

Xi
P_4>O——> orimternal ooty
CH
R — 7 [EER AN

co X0 [ I

Hclocks (5 6448NM ) are imput to the DOK pin. the switching from the oseillating frequency
of the crystal clock will be automatically performed and the clock will operate on the clock
frequency of the DK pim.

In case the DOK pinowill not be used. Teave it disconnected or ix it to "H™ Leave the erystal
oscillating element connected. even while the clock of the DCK pin will be operating.

2y SELE Pm buncuons
e SEL pimowill go "H™ or 1.7 according to the Serial Voice Data Format of the data
that is mnput to the DIN pin. IFSEL 1s not connected. SEL will be set to “H™ by an internal
pull-up resistor. The only pins that will be affected by the SEL pin are the DIN. SDC. and
BCT pins. Other pis will give no appearance of changing,
¢ When SEL S HT
Frgs, S and 6-1 show the case where the SEL pmoas “HY
The mput data of the DIN pinas imput at the nsing edge of BCL the DIN pin will assume
anegative logie state. and the DO pim will assume a positive logic state.
® When SEL - L7
Fres. S and 6-2 show the case where the SEL pinoas 7L7
The mput data of the DIN pin is input at the falling edge of BCL and both the DIN and
DO pins will assume a positive logic state.
WCT will change at the rise of BCL
['he output timing of SDC is constant irrespective of “H™or “L7 of SEL. But its polanty

will be inverted.

3 Data Input Pins: BCL DIND and W(C
The operating clock for the data output of the DO BCO. DDO. and WCO pins is different
from that of data mput of the BCL DINCand WCT pins,
I'he BCOT clock can be freely set it WOT and WCO are properly svinchronized and 16 bits
of . R channel data s avalable.
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4) VCO-Related Pins
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Fig. 1

In case of S0% duty. the phase difference between WCO and the internal clock is about
FRO° off when SEL s “H™, or about 90" off when SEL s "1™,

I'he VOO osallating tfrequency will change so that a phase comparison of WCEH and A will
produce cquivalent phases. The oscillating frequency will rise when the WCT phasce is delaved,
and will fall when the WCT phase 1s advanced. When therr phases are equal, the VOO os-
cillating frequency of the oB pin will become 8.6436MHz.

Be sure not to connect the ADJ pin (it s not particularly required for adjustment).
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W TIMING CHARTS

(1) Output
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Fig. 3

NOTE 1: DDO is the bi-phase output. Thus. if the data of one data bitcis “07 the DDO status
will not change: tf 1t 1s 7170 1ts status will change. This situation 1y represented
Fig. 3 by a broken hine. The solid line indicates the pomnts where the status will always

change.

[RNTNY L S D 0
Nesunny that the preceding stats s 7l

NOTE 2: Prcamble “M™7 indicates that the data s for the L channel, whereas Preamble “WT
idicates 1t s for the R channel. “M™ and "W will appear alternately: once every
192 times. however, “B™ will appear instead of “M™ to indicate the beginning of a
block.

NOTE 3: The “V™ bit 1s called the Vahlidity flag. and reflects the value imput from the VFEI
pin.

NOTE 4: The “U™ bitis called User data. Among the Subcode data “P7 o "W which is input
from the SUB pin. only “P™ 15 compulsorily sct to 17 so that serial output of 1.
Q. R.S.T UL Voand W is performed (sce Fig 4.
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NOTE 5: 'The (™

bit of the Channel Status tests positive tor a CRC check.
(From Prcamblc B

bits) within the Subcode will be copied.

Oth to the Ard) the 8th ~C™
Category Code s CD.

NOTE 6: The P

so that the quanuty of

(2) Input

* When SEL =*H"

. I ‘S"

bt will be compulsortly set to 17

e U Uy via A i iy R i an iy

bit s called Channel Status and comprises 192 bits. Only when the Control

the four Control bits {(7Q7
Tosequentially from the
to indicate that the

Al other bits will be set to 07,
T bit s the Parity it and employs even parity. Fhe P7
i the data will total an cven number.

bt will thus change
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NOTE 1: The above unmimg charts are standard examples.

Fhe broken Tme withim the figure

mdrcate the sections i owhich the changimg pomt of the data cannot be cleariv shown
BCL DIN. WL and VL operate on o ditterent clock than DO WO DDO. and

BCO.
NOTE 2

Within the hroken-hine sectton.

i the VIEL

M set TH tor anmterval Toreer than

one BCTT clock. the Vabidity fag of DDO will become 1T
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

I . T T - T T N . - - T T N
| Iitem Symbol Rating Units }‘
i
| : AR AR . I I
Supply voltage Vnn—Vss 03~ 1+70 \ IJ
1 Input voltage Vi Vss - 0.3~Vop t 0.5 | \ i
! Operating temperature Top 20~ t 75 °C 1
} Storage temperature Tstg S50~ + 125 °C
t - — B . e J— L. e
2. Recommended Operating Conditions
[ I R A [ !
| Item | Symbol | Min | Typ | Max. n} Units |
Supply voltage l VbD—Vss J 4.5 { 5.00 T‘ 55 | \ i
3. FKlectrical Characteristics
{ o T T T o - o 7o - I o
‘ Item Symbol Conditions Min \ Typ. | Max. L Units |
e _ O I Ll ‘ 1
Operati t Ibo VoD =5V 10 18 A
i erating curren D : m !
perating cu fc = 16.9344MHz | |
High-level output voltage Vou {oH=0.4mA 4.0 \
Low-level output voltage Vol lot = 2mA ‘ 04 \
High-I | . Vi Xi pin excluded 2.0 v
-level input voltage H
'gh-le pu 9 X1 pin 3.0
Low-level input voltage Vit 0.8 \
Input feakage current Lk | Vi= 5V 10 HA

NOTE: The analog VCO pin and the ADJ pin are excluded.

Fhe speaitications ot this product e subject o mprovement changes without prior notice
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| Address inquiries to:
Semi-conductor Sales Department
| B Head Office 203, Matsunokijima. Toyook-mura,
Iwata-gun, Shizuoku-ken, 438-01
| Eleetronic Equipment business section

BTokyo Office

Tel. 0539-62-491%

Fax. 0539-62 5054

2-17-11, Takanawa, Minato-ku,

i Tokyo, 108

Tel. 03-5488-543] Fax. 03-54K8-508%

; B Osaka Office 3-12-9, Minami Senba, Chuo-ku,

{ Osaka City, Osaka, 542

: Shinsaibashi Plaza Bldg. 41°

Tel. 06-232.79%0 Fax. 06-252.50) s
YAMAHA Systems Technology.

i 10O Century Center Court. San Jose, CAY312
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