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YM3613C 
Digital Audio Interface Transmitter (DIT) 

• Ol TU'\F 

!'he Y\13<1! \('is an I.SI de\iCL' ll'-L'd !'111 "1gn,1! pn1cL·-.,-,1ng 111 order to <iutput Voil'l' 1)1!!,itai 

"1gn;1b ol .1 ( '() plctvn lo the external \\orld. Di!,'.1tal "1gnal output to the external \\orld L'nahlc-, 
I >1g1t;tl ·\udio l11tcrL1CL' l·ormat SI!!llals tl1 he output \\ 1tlwut requmng a spL·L·ial 
L'xkrn:1lh-111ou11tL'd 1..·1rcu1t. lh1-., Y!Vl.V1l.'C h;i.., a huill-1n Pl I (f>h;hL'-lockcd Loop) L·1ru111. 

\\ h1ch -,\ 11chrn111/C'- thL· "a111pli11g frcqucnl'\ that j.., input to tin" I .SI dc\JCL' to 44.1 KI I/. 

• H '\,(TIO'\S A1'D FFATl RES 
I) R1..·lcrcncc clock output ;ind 1nkrnall\ rL·qu1rcd I 11111ng -..1gn.ih G111 dll lw gencr;ilL'd h> lllL'11..·h 

l'llllllL'L'ling a liquid ny.,tal 

2) ThL· YVl3hl_,(' ha'l a lunllHlll ror sw1tcl1111!! the format oil he l<i-hit serial VoiCL' -.;ignal input. 

',\)that the d;1ta Gill he output u:--ing the D1g1tal i\ud10 lnlcrfocc rlirmat n:gardlc ... :-- of whether 
11\\;1-.111p11t -,t<1rtnl fr,rn1 thL' \!!SB or LSB 

1) lh h11ilt-111 Pl I. c1rn11t outpuh clock-, of a central K <i43(1!\1 II/ lrL·que11L'y in accord;1nL·e \\Jth 
Lill' input frcqucnl'\' ol' the WCI pin. 

4) T11L· YM\hJJ(. outputs the FxlL'rnal D1g.1tal -.,1gnal.., of the D1g1t;tl Audio lntnl;1cc forrn;1t. 

:") lhL· SuhcodL· input tcrrn111al pnrrnts SuhcodL· data to he read automatically. 
(1) Slllcc till'"()" hit of Suhco(k d;it;1 j.., suhJL'Ctcd to a CRC (C'y1..·l1c Rl·dundancy ( mk) ched .. 

thl· ( 'liannel '>la tu-, of the Dig:rtal /\udio Interface 1s aflcclcd 0111\ \\hen the ( RC L'llL'L'k 011 

t hL' "()" hi l (C'>h posit I\ l'. 
7) Silic(lll ,!.!.~Ill' ('\1()S cnn-,truct1u11 (lo\\ pll\\L'r co11-..u111pt1()!1) 

:-.; l .~4-p111 I )u;il-l11!111L· Package (I )I Pl 
9) 1 :"\' jlll\\er -.,upph 

[ YM3613cJJ')['J~i 

t
i U\lALOl] Nu ·LSI 2136133 
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\V7!A\f Y (;A'\[u] h\ tlin 1~A I\ n fn\ 

•BLOCK DI \(;l{ .. \\I 

18 WCI 

16 DIN 

19 BC! 

2 SEL 

14 SFSY 

15 SUB 

13 soc 

17 VFL 

11 Tl 

VDD 

12 VSSl 

24 T2 20: vco 22 AD.J 

(1l'Jl>'1.111,,11 (it ·t 

I Jlti ( hit 'L1 Id 

( I~ ( I ( \ l 11._ 

f{,·,J1111\l.111t·\ 

111111Jli 1 

''C'llL'!,ll:.>11 

HI Ii) I.!" 11 l ~' I (II 

l'\lL"llLii 11lllf1LJ\ 

YM3613C 

21 VSS2 

23 1/·B 

10: DO 

8: BCO 

9: wco 

3 : XI 

4 XO 

6: DCK 

7: ODO 
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B Pl."\ .\SSIG:'-.\H:."\T Dl.\GR.\\I 

B EXTER~AL Dl'.\1E~SIO:'\S 

32.5 fVl'\X 

31 3 l YI' 

VDD 
SEL 
XI 

XO 
r/1A 
DCK 
DDO 
BCO 
wco 
DO 
Tl 

VSS1 

D-1 
>- ' ,__ I 

~~~81 
I 

INDEX 
M/\HK /\HF/\ 

- - ----

12 

z 
2 
'<!" 
0 

DIMENSIONS IN MM 

r-­
LD 

SEATING 
PLANE 

-- --~----------------- -·---- --·---- -----------

T2 

·/ B 
ADJ 
VSS2 
VCO 
BCI 
WCI 
VFL 
DIN 
SUB 
SFSY 
soc 

15 ~lAX 

0.25TYP 

NUTt Th» f"'" 1·11111•·,rrh, :: 1. :· !), :: 13, 

dtHl ::74 11L1y Llh f' !Ill' c,li.tpr· dt•:-. 

( ritwd twl()\,'\I 

[ 24 p"' plos1'c lJ IP 
-------·----------

PK 24DP 1 20 1 
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• T.\BLF OF Pl'\ H '\( TIO'\S 

Pin Pin 

No N<trrit; 

\! i) I) 

Sl I 

XI 

·1 \(() 

1, o/\ 

h DCK 

[)[)() 

K llCO 

'.) wcu 

11) DO 

11 ! 11 

L} VSS1 

l:l SDC 

; . .j Sf SY 

1 '.) SUH 

lb l)IN 

11 Vf I 

18 WCI 

1 ~) !WI 

:10 I/CO 

·1 vss;1 

/\I lJ 

,J PH 

;1.1 I.' 

4 

lne asterisk 111 the IC> r,uitffnn 1nrl1cates that the tern>1r1al 1s pullec1up111tcr11aily 

1/0 ~ unct1or: 

Systern power supply ( t bVJ 

*I :.->witches the rlata input to the DIN pin to MS8-t1rst or I SH-first format 

0 

0 

*I 

() 

(' _, 

0 

H MSfl first I. LSB t1rst 

Connectiun \ 1 nput) p1 n for the crystal osc1 I lat1 ng element ( 16 9344M Hz I 

' Corrnect1cm (output) pin for the crystal osc1llat1ng element 

Output for crystal osc1llat1011I16 9344MHzJ 

f- xtf,rr1al clock input Sw1tct1111g trom the crystal clock 1s automatically performf;il 

Outputs B1-f)l1ase srqnals tor external d1qital output 

I urnng clocks for tt1e DO p111 DO output rlata changes at the rise or tall nt BCO 

('.' H??4MHzi 

lll(t1catos tho I 01 R channel and is synchron1zec1 to DO outnut 

H I di;rnnel I Fi channel 

Sc11.1l'v ()11tputs 16-bit Vorce data starting from the MSB 

' Used for checking the internal c1rcu1try and 1s not to be connected 

System GNL1 

0 T1rrnng cloc:k. for readrng Hie Suhc:ode data 

f icJht clocks are output alter Sf-SY goes ·1 

*I lr1d1e;ates the presence of SutJc:ode data at the SUB pin When Sf'SY 

tl:e ieadrng bit of the SutJr;r;c1e rJnta 

,\ 1nd1cates 

*I Subcode data input Serially inputs Subcode data in a ·p · ·w·· sequence 

16-ort Serial c1ata input 

lnd1c;1tes the presence/absence of errors 1n Voice data that was input from the DIN pin 

Indicates the Lor R cl1anne! synchronizerl to the input Vorce data of the DIN pin II 
I criannel · 1 fi channel 

Input Vcrn~e Data f1m1nq clocks of the DIN pin 

r Ill' Voir;e data 1s input at the r1s1ng edge of l3CI wr1en Sl l II or at th<: lall1ng edqe 
ut HCI wheri SE'L ·L 

l'Cl L :.<ternally-mount1ng capacitor pin for the internal \/CO urcu:t 

CND for ttw \/CO (;1rcu1t Io ti11connected111 corim•un with VSS1 cl!ir.t' :I 1s 11ul 1.or11111only 

· ·'.rrnccted 1n the LSI 

lhcd tor ,Jdf'JSt111g the VCO oscillating frequency Not to tie ccrnr1e1;\f:r1 

Cl Clocks f1;r VCO output. (8 643MHLJ 

l.lsrc?U lur U1eck1nq the rnternal c1rcurtry. anrt is r~ot to Ill' corir1E":t11cJ 



YM3613C 

• DFSCRIPTIO'\ OF Pl'\S 
I 1 ('luck O'>L·iil.1!1P11 

II ;1 Ll\,Lil ,1,ulLi1"1 L·k1111·111 ( lh.'J_\..f..f:\Hl;l "'L'(11111LTlL'd hct\\L'L'll thL· :\I ;md :\() p111-.,_ 11 
\\ 111 ()\l'iil:ik 

XI 

1 .• 1111,·111.!I ,,J, t.111., 

a R CJ l \ 1 

' ! !•11'1 
XO l«i'I C2 

11,· I ()d.' ( '\ 114..f K \ 1111) a rL· 1 n put It 1 th L' I )( · K pin. t IK s \\ itch i 11 g fro 111 the 1 l'>Cii l;i ting freq UL' nc) 

111 tliL· LTV'>t;d clod; \\ill lw auto111at1cilh performed and the clock \viii opnall' on the clock 
l1np1l·11l·) 111' thL' DCK pin 

111 casL' thl· I)( 'K pin \\1ll not he usnl. lca\L' 11 disconnected or fix it to "}-f' Lc;1'vl· the cryst;d 

11'>c1IL1t111g L·kmL'lll ClmncclL'd. L'\Cn \\hilc thL· clock 111 thL' DCK pin will be operating. 

2) SI I. Pin I unl'lin11" 
I ill' SI I. pin \\ill g,1 "I I" or ··1 " ;tl'l'ording to the Sl·rial Voice Data hnmat of the data 

1li:1t 1" 111put to the Dl'.\J pttl. If SFL is not l'onncl'tcd. SFI. \\ill be set to "H" hy ;111 i11tn11al 
pull-up rL'sistor I hL· nnl) J1111'> th;1t \Viii he ;1tlccll'd hy the SLL pin arc thL' DIN. SD(. ;111d 
BC I pim. ( >thL'r pin"\\ ill giVL' 1w ;1ppc;1ra11cc of chang111g. 

• \\lirn Sl·I .. II .. 

I 1g." '\ aml <i-1 ,ho\\ the casl' \\ hLTL' thL· SFL pin ts "I I" 

liil· tnplll d;it;1 of the DIN pin is input at thL· rising L'dg:L' or BCI. the DI~ pin \Vil! d'>Slll11e 
;1 11cgati\L· log1L· ,1;1ll'. and the DO p111 \\ill assume ;1 pos1ti\c log1l· '>tdtL' 

• \VliL·n SI I "I .. 

I tg'> .'\ ;111d <i-2 slW\\ the c;t'>L' \\ hne the SFI. pin t'> .. L.''. 
TliL· 111pul d;11;t nf thL' DI'\; pin i, input at thL' falling edge of B( I. and hoth tl1c DIN and 

D<) p111' \\di ;1ss1tmL' ;1 po-;1ti\L' logic st;1tc. 

WC I ''ill cliang.L' :tt tiiL' ri,c of BCI. 
lliL· 1111tp11t t1111i11g of SDC is nrn:-.tant irrL''>PL'ctivc uf "I I" nr "L" of SFL But ih pol;1rity 

\\ 111 rw 111\LTIL'd. 

\) lbt;1 l11pu1 P111s: BCI. DI:\. ;md WCI 

I iiL· 1lf1L'Ltli11g L·lol·k for the data uutput nf the DO. H< ·o. DDO. ;md WCO pins 1-., d1tlerrnt 
lr(1111 th;tl of data input nf thL' BCI. DIN. and W( ·1 p111s 

I hL· IHI clod ctn lw frcL'h -,ct tf wc·1 and WC<> arc prnpnly -,vnchwni1cd ;1ml 16 h1h 
•ll l R L'IL11111L'I dat;1 i-., a\;11L1hk. 
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.f) VCO-Related Pins 

WCI 

wco----

Internal clock 

vco 

Fig. 1 

In ca'>e of 'iO"o duty. the phase difference between WCO and the internal clock is ahout 

I XO (lff whrn Sl--1. is "'H". or about 90 off when SEL is ··L". 
lhL' VCO oscillating frequency will change so that a phase comparison of WCI and A. will 

produce equivalent phases. The oscillating rrequency will rise when the WCI phase is delayed. 

and \\ill Lill \\hL·n the WCI phase is ad\anccd. When their phases arc cquaL the V('() os­

ullating rrequcncy of the oB pin will become 8.(i436MH:r. 

Be :-.ure not to connect the ;\[)J pin (it is nut particularly 1-cquired for adjustment). 

\Ill 1<111•' 

\( iJ 

1:1 ii\ 

Ii 111 1 ~" 
I 11 1 ~ I· 

Fig. 2 



r YM3613C \V!fi\[lVJ]j~\ iUl f6i 
~j In IV\ n\lnJL;\ 

• Tl\11~(; CHARTS 

(I) Output 

fH (l UUlIUlJUlJlJU1JUl JlJUlJUUULJlJlI 

l__--------~~~~~~~~~~~---------~i~'i~!~!~l~l·illlEl ! l ! I 

W( (! 

I 

llllll IlITII~IIIIIIIIIIILrLJ1fLfl_Jl_fl_J::TIID O:::LUJ~:r~: ~l~TI~ILJLJTJLJ-ULJIIJ 

Fig. 3 

NOTE I: f)J)() is the hi-pha<.,e output. Thus. 1f thL' data nr Onl' data hit IS --o--. the!)[)() '>tdllh 

\\ill not change: if it is '"I". its status \Viii change. This situ;1tion is represented i11 

hg \ hy a hroh·n line. The solid line indieall's thL' prnnts \\here the '>t:1tus will ~1h\ays 

L·h;1nge. 

I) I) I 11 II 

~OTE 2: Preamble '"M" indicates that the data is for the I. channel. \\hcreas PrL'ambk .. \V" 
indicates it is for the R channel. '·M" and --w-- \\ill appear alternately: om-c L'\l'r_'v 

ltJ::' tilllL's. however. .. B .. will appear insll'ad of '"M" to indicate the beginning uf ~1 

block. 

'.\/OTE 3: The '"V" hit 1s called the Validity llag. and rellccts the valuL' input from till' VF! 

Jllll. 
~OTE 4: The "l I" hit is called l lsn data. Among the Suhcock data --p-- to '"W" \\ hich is input 

from the SlJB pin. only ··p-- is compulsorily set to'"]" so that sn1;il output nf --1. 
<). R. S. T. U. V. and W is performed (sec Fig 4). 

" K q Jll II ll 

1-. 11 II ii ii ii II II ii II II II II 

(I II II ii II () II () I) (J II II :--.uf1 ("11d1· -..\ r1< \\I •Id 

.17 1 l/1 I\: ·"' I: I : \\1 () () II II 

1:1 I li I< :-; \\' II II I) II 

l I h I I I/•,,. I\.• ~'" I" I ., \ "· \\. I) II II II 

l.i I) II II ii ii II (I I) II ,, Ii ii 

.,-
ii II II ii ii II II II I) II 

,), I 1) II \\ ii I) (J 

Fig. 4 
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~OTE 5: lhc "(""hit 1s called Channel Stalu:-, and ulmpri:-,c-, 19::' hit-, Onlv whrn the Ctlntrol 
hit 1lf the ( 'h;111ncl Sta tu-.; tcsh po..,iti\c !'or :1 ('RC L·iicd:. thL: lour ( ·nntrul h1h {"{) .. 

hits) \\ithin the SuhccKk will he copiL'll. (From PrL'amhk .. ir·. SL'lJllL'ntialh from the 

0th 1t1 thL' .\rd) the Kth ··c"· hit \\ill he compul-,orily '-L'l lti ··1·· to rnd1c1tc 1h.1t thL' 

Category CPl.k i-, CD i\11 other hih \\ill hl~ \L'l tn "() .. 

'\iOTE 6: The .. p .. hit i-.; the Parity hit and employs even parity. !'he ··p .. hit \\ill thlh L·il;1nge 

SO that the LJUalltlly of"] 's" in the dat;i \\ iJJ ltllal all L'\L'll lllllllhLT. 

( 2) Input 

*When SF:t.="11" 

I l• I fUl!UUUUU1JUUlJUUUlJUU1IUUU1nnJUUlrLflJUl j UUU1JU1..n .nnn n1111nnnnn JlJLJ! rn lflJU\JlfUUlJlJl n rmnI 

----·-·-i__ __________ --··-----------·---~ 
------------- - - -----------------·--- ·-------·--i__ ________ _ 

,/f: O _______________ --·----- __CJ_ _________ ·- - _ _El_ _ 

'.ri)I 

\\ 

* When SFL ="'I." 

8 

• _;_l_===i_ ____ -------- -~---

--~-------------·-·-------- .... ______ ___j _____________________ --------------i 

Fig 5 

'\OTF I: l l1L· ;1ho\c 11111111g clurt.., ;irL' -.,L111d.1rd cv;1111pl1.> l l1l· hr11kl'il l1:1L· '' 1tl1111 1!11.· ii).' lit·,· 

111d IL' at L' t Ill' '>L'L'l 1 (l ll '-. 111 \\ h IL' h ( h 1.' 1: Ii .111).'I11 g !h) I I 1 l I >I 1 Ii 1.' d .I t.1 l'; ! ill] lit lw \. k; 11 1" .., ii I)\\ 1 l 

IHI. J)J'\. \\Cl. ;rnd v~-1 OJ'l'l:Ik 1111 ;t ditkrL·nt 1llll'k !h.111 f)()_ \\/( ( >. J)J)() ,;thi 

IWO. 

'\OTF -,. \\1tl1111 lhl' hruh·n-l1m' '>l'cllllll. 11 th1.· \I l J'll! I'- ,,·t .. II !t11 .\Ii 111!1 n~1i l.iJ".'c'i :11~111 

tllll' IH II L'itlL'k. t!ll· Vil1d1t\ lli;.'.tll l)()()\\Jl] li1.'LlllllL' ·11· 
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'' \\ hrn SH. = .. II .. 

SFSY -~ 

SlJ8 111111111 111111111 111111111 111111111 d fl 111111111 

soc 11111111 11111111 11111111 11111111 111 ~ >I I 11111111 

.------~ L______---------, 
SFSY 

SUB 
_ _El 11I1: I~ i 1J1 I I I\\ I 

SDC 

' \\ hrn -., FI. = .. I " 

! 
/) 

n n n r n n n n n 
I I 

I 

--- ----- --------! 

Fig. 6-1 

l I.; l, t1 ,,,, 

c I I ", 

: II I "' 

l l ~! - . .; -" - ' ' 

I _,, 

soc II II 1111 11111111 II 11 II II 11111111 111 f 5
11 111 1111 I 

Fig. 6-2 

9 



r 

I 

IYlh\ 1

1 v !f~\'1Li1 IA\ 
I u;, ~forn n II n I 

•ELECTRICAL CHARACTERISTICS 

I. Absolute Maximum Ratings 

i 

I 

Item Symbol 

Supply voltcige Vmi-Vss 

Input voltage V1 Vss 

Operating temperature TOF' 

Storage temperature Tstg 

2. Rl·t·ommcmkd Opnating Conditions 

Item 
~· 

Supply voltage L 
_"\. Electrical Charactl'ristirs 

Item 

Operating current 

High-level output voltage 

Low-level output voltage 

High-level input voltage 

Low-level input voltage 

Input leakage current 

Symbol Min 

VllD-Vss 4.5 

Symbol 

lofl 

VOH 

Vo1 

VIH 

V11 

11 K 

Conditions 

Vrm -c 5V 

le c 16.9344MHz 

IOH -0.4mA 

101 2mA 

Xr pin excluded 

X1 pin 

V1 - 5V 

NOTE fhe analog VCO pin and the ADJ pin are excluded 

Rating 

03~ I 7 0 

0.3 ~ Vrrn + 

20 ~ t 75 

50 ~ I 125 

Typ 

5.00 1 l 

Min. 

4.0 

2.0 

3.0 

0 5 

Max 

5.5 

I 

! 
j 
I 
I 

1-

YM3613C 

' -

Units 

v 

v 

"C 

"C 

Units 

v 

Max Units 

18 mA 

v 

0.4 v 

v 

0 8 v 
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-YAMAHA CORPORATION-

YAMAHA CORPORATION 
AJdrcs,; imiuirirs to: 
Srm1-conductor Sales Dcpartmcnt 
•Head Office 203, Mat,unoki jJJna. Tovool,a-rnura, 

il•ala-gun. Sh1/uob-k1·;1, 4.J8.0 I 
Electronic Equipment hu .... irw:-. .... -..cction 
Tl'i. 0539-62-4918 Fa\. O'iYJ-6:1 'iO'i.J 

•Tokyo OlfJcc 2-17-1 I. Takanaw;1, Minato·ku 
Tok\o. 108 . 

Tel 'o3-)488-'i43 J l·a.\. 0.1-)4X8 'iOX:' 
•0"1ka Office ] I 2·'J. Minarn1 Srnha, l'huo.J,u, 

0"1ka City. o,ab. 5-12 
Shtn,aiba,h1 PLua Hid~. 4F 
Tel. 0(i-2'i2 79XO l·;1x 06-:'.'i;'.'ihl.'i 

• U.SA. Oflic1· YAMAHA Sy,tem' T,Thnolocv. 
I 00 Century Cc•nkr Court. Sa1; ~los1·, Ci\'J'i J I.' 
Tel. 408--1o7-2VJO bx. 408--137 o7'!l 

c"p1111;.: 11 1lll11h11L"1, l'JX7 YAMAHA CORPORATION II ;r,: II~ 111 C l'r 1111nl 11t .l;1pa1t X7 ·f 


