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1‐l SW test mode

l Activating the test rHodo

Press the POWER slvltch to ON wh■ e ,ressh` the

OPEN′ CLOSE button REC MUTE ie】  and RECORD【 o7

to engage the SW iest modo 占 Jl indicatio■ s o■  the

diS,laF tti■  =o ば f

2 Ending the tesi mod●

Turn tho Po、 er OFF to end the test mode

X Fo■ ali tac( 5ヽ'iiChes tlte nanI●  of the rey that yo、 1

press is sho、 r● 。■ モie dS,lay when thc PLAY key.

PAuS=ker RECORO■ 軒  。r SHiFT keF iS piossed the

co lres,ondh= LED IIghis

Ⅲ Tヽh‖e the F FWEl k● 丁 and STOP key are pressed

simttlianeousir the RECORD MODE s疵 tci settin=s are

sho、n oi the displaF

Ⅲ ―ヽh■o  l eヽ STOP key and PLAY key  are pressed

simuitaェ的 usli the Fs s、■tch settiェ=s are showh on the

disptai

Ⅲヽヽhlle the PLAY key aェ d PAUSE key are pressed

simditteousl丁  the lNPUi s、7■Ch Setthgs are sho vn on

ihe dsplaF

本ヽヽhilc the PAUSE koF and RECORD koy are ,ressed

sim●1(aneousl】  the DlG,TALlNPUT switch serⅢ ■=s are

sholn on the display

Ⅲ Set the Fs sNwltCh t0 48k tt shOv Ⅲ 3og O Shtio・  on th●

dis,1をy

ヤヽhen turlmg ille DATA dlat, mate surc ,hat the
Ⅲ
」o96"  ndlc江 もn cha■ ges tom O to f

When l― ing ■le SI]JTILI mb nare ttre that tho
Ⅲ
S h i , 6・ i n d i c a t l o n  d l a n g e s  f l o m  O  i o  l

l‐2D3splay test mode

P,●ss the tt tey together 、 7ith the H ttey in the Sヽ V

iesi lnode to engage the disPiai test modc Ⅲ 24 BIT" 、 マ‖1

tigit on ihe display

Pr,ss theい 'H tey together 、 vitll the H kev in the

dis,lai test l■ odo ヽo iestoie the S v iest mode

■ヽヽhoA 、 。v prOSS th●  REC MUTE■ ●y the ,。 ints o■ th●

L どこと R Jevol Iコ eters ll=ht co■ secutivelv

Ⅲヽヽ eヽn iou press the RECORD keyi the digis in the

で0ビ■1●i SeCtio■ li=ht co■secutively

ャヽヽ ●ヽ■ i。■ press the COUNTER MODE ■ ey the meter

scttc ‐ABS‐
 "PGMⅢ  Ⅲ

REMAINⅢ
 Ⅲ
H■
・
M" 'S" "PNO"

"F‐ ‐
MARG｀

 ‐ Ⅲ "%"  and ttdB'  all ar。
 ■!Ininated

sim、よ【aneo、 li

Ⅲ tヽhci ict ,ress ihe CHAR key Ⅲ EXT" "TC力
 “
TOCⅢ

Ⅲ
CHAR‐
 ‐
ED T ‐ CAPS・

 "Aぱ
 "REPEAr "AB" and Ⅲ

PROGRAM‐  出  す o コ ピthated s‐ J■aneously

来 Vヽh●n ioH presS the MARG[N RESET lrey "S,NGLE"
"START lD‐  ・

480k" "320k","SK,PP AY" iSKlP,D".
"441k…

 a■ d ‐LP・  ヨ l are ■ lul i■ated sIコ 」ltaneousty

='Vhen you pitt the DiSPLAY rey、  いDlGITAL IN"j
"WORDⅢ  ‐

lMT ‐ H‐
 ‐
M・
 ‐
S・
 ・
PNO" 価 d"VtDEOⅢ  al

ar● 出 uttated simulia■ eously

Ⅲ mllen,。 u press he SKt'PLAY key Ⅲ AUT01げ  ・START,
"CHAR" "SttP‐  ‐

WHl  'END" "ERASE" "70C" and
"RENUFMⅢ

  all are ■ lu■t■ated simtlitaneousiF

Ⅲ vVhe■ yoH press the STOP key al indications g。  。ut

(eXcept for ‐ 24 Bn「 )

米Press thc PLAY key t。  と【ht up all indicatlo■ s oA the

dis,lay

Ⅲ D SPLAY■ ―をlmすと、
・
DlGrrA[lrt"、

・woRD"、
・
ViDEO‐あH寸時に点ナrする。
X SttP PLAYキ ーを押すと、

ⅢAUTO[げ 、もTART、  “CHARⅢ 、
・
SK,P・  WRず  “ENEl、 ⅢERASE"、  “千OC"、 ⅢRENUM"か (

同時に点イrする。

X STOP■ ―をlTすと デ ィスプレイ内の表示が全消★|する。

(Ⅲ248T表 示を除く)

X PLAYキーを押すと、ディスプレイ内の表示か,点 灯する。
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」ヽ SWテ ス トモード

1テ ストモード起動

OPEN● 【J3SE下 タン、REC M― キー、RECORDキ ーを押

しながらPOWERス イッチをONに すると、SWテ ストモードに

なります。このとき デ ィスブレイ内の表示が4消 ナrします。

2テ ストモード終了

8湯 をOrrに すると、テストモードは終了します。

Xす べてのタクトSWに ついて、IPされた■一の名みをディスプレ

イに表示する。

また、PLAYキ ー PAuSEキ ー RECORDキ   SttiFT十 一

の各キーを押したときは そのキーに対応したLEDが 点灯する。

ヤF FvAvtlキーとSTOP千 ―を同時に抑 している回、RECORD

MODEス イッチの設定内容をディスプレイによ′Fする。

米STOPキ ーとPLAYキ ーを同時に押して( るヽ問 Fsス イッチの

世定内容をディスブレイに表示する.

栄PLAYキ ーとPAUSEキ ーを同時に押している肖j NPUTス イ

ッチの設定内容をディスプレイに表示する。

X PAUS=■ ―とRECORD■ ―を同口|に押している間、D G TAL

NPU「 スイッチの設定内容をディスプレイに表示する。

キFsスイッチを48Rに設定し デ ィスプレイに
Ⅲ
」o90 Sh‖げ と

表示させる。
・DATAタ イアルを回すと、

Ⅲ
」og oいの表示か0～rまて変化す

ること・
・sttu[LEノ ブを回すと、

“
ShHげ の表示が0～てまで変化す

ること.

12表 示テス トモー ド

SWテ ストモート時it、H■ ―を押しなから HHキ ーを抑

すと表示テストモードになります。このとき、ディスブレイに
‐
24 BITⅢか点灯します。

また 表 示テストモート時に Hキ ‐をJ甲しなから、い引 ■
―を押すとSWテ ストモードに卓ります。

米REC MUTE■ ―を4中すと ,ベ ルメーターL RtDド ット,(川H折

に|(灯す る。

米RECORDキ ーを押す と、カウンター部が l●呑に点メ,する。

ャCOUNTER「 40 DEキ ーを‖卜,と 、 メ ークースケ ークレ、 “ABS"、
“
PGM" “ REMAIN" “ H" “MⅢ

 Ⅲ
S｀
 “
PNO" “ F" “MAR3"、

“
r、
Ⅲ
%ょ
Ⅲ
dB"か 司時に点灯する。

X CHAR■ ―を押す と、
“
EXT"、

“
T 、
“
TOCⅢ 、

市
cHARⅢ 、

“
EDiT、
“
CAPS" HALL" !REβ EATⅢ

 ｀
A6" “ PROGRAMⅢ

が同時に点灯する。

ヤMARGIN RESET十 一をlqIすと  “S[NGLEⅢ 、 “START,D"
“
48 6kⅢ、

“
32 0kⅢ、

Ⅲ
SKt,PLAY"、

“
S(lP iD"、

・
441k、

“
LPⅢ

か H l時に点灯する。
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1‐3 DlGlTAL lN inFormation and taPo reoording

information dtsP,ay function

l Activatint the dispiay mode

Press the SHiFT rey to oNi tholl press the STOP tty,

REC MuFE koF and EDi子 iey simulta■ eously to engage

this nodo "CLK XX 0000" Hi■ be sho7■ On thoい splュェ

2 Dis,ldy switchlng

Press he EEliT key to switch the dis,lay flom A to

J as shoゃ ■ bolow

X Press th●  DELr―  iey to reverse the di∞ la了 order

3 Endlllg the display mode

PIess the SHiFT k● y t。 OFFi trle■ prett the COUNTER

MODE tey t。  すostore the noinal mode

A DICITAL INPUT clock accuracv IIlttcatioェ

C L K  X X  0 0 0 0 '

Set the lNPUT s、Titch to El[GITA, then i■put a dlgital

signal to the input iackS S。 1●cted vith the DiG[TAL

「NPUT stvitch to set the mode to NPUT ヽ 江ONITOR

マヽhe■ the digital input slgnal is 〕ocked (D[GITAL iN

lit) Fs and c!ock acclracy are shown

Fs is sholvn iェ the XX sectioェ

The clock s‐ curacyと dlゃlated tttn helatecm』 dlat

a■d ■ /―  with rewoct to SXXI  With one count a

shift of about 43 ppm ocalrs (01%‐ lKXX pprFr)

For exam,le, when the ■ ndlcatlo■ 本
" す
6016‐  it 忘

CO■7erted to ■ 22 El doci■ aL causEXg a SWt oF about

■ 1000 ppm

B C― bit/PLL Loc■  inすoコ■atio■ hdcation(1)

“
Dia Bテ Bo B,B`B.B2818。

・

B,iRCAT

lt DAT or DATP category code

O I All others

Bs Bs:RE2 REl

0 01■ o emphasis   0 1!o取 phasis 50/15″ s

島 i RCPY

l!Copy prollibited o:copF pemited

L!RDA

l:Digltal data O:A」 伍o cata

B2'RPC

l l Pttoすossi。■■1 ■se OiCo■ suner use

Bl:Not used

B31 UNL【

li PLL Inlo● ■ 0:PLL lock

1● DlG,TAL,Nt18およびテープE毎内客の表示機能

1表 示モード起動

SHIF■キーを押して側 にした後、SiOPキ ー、REC MUTEキ
ー、EDlTキーを同時に押すと、このモードになります。このと

き、ディスブレイに
“CLK XX oa16・ 力て表示されます。

2表 示切り換え

ED T■―を押すことにより、下llEのAか ら」までの表示を切り

換えることができます。

米逆順に表示を換えたいときは、DELl―キーを押します。

3表 示モードit了

SH FTキ ーを押してOFFに した後、COUNTER MODEキ ーを

押すと、通常モードになります。

A DIGITAI INPUTの クロック精P_表示

Ⅲ
CLk XX Oo00"

lNPUTス インチをDiGITALに して Di61TAL NPUTス イッチ

て選択 した入力端子にデジタル信号を入力 し、INPUT

MOMTORモ ードにします。

デジタル入力信号がロックしているとき (D ttTAL N点 灯)、

Fsと クロック精度を表示します。

上記XX部 にFsを 表示します。

クロッタ精度は、∞00を【十しらにして■/― で16進表示します。

1カウントで約43 ppm程 度のずれとなります。

(l11%‐ 1000 ppm)

鶴えば、表示が
“
■0016Ⅲなら10進に直すと■22カ ウントと

なり、約■1000 ppmの すれとなります。

B C― bi/PLL Lock情 報表示 (1)

・
Dia B,BsB5 B`Bo Bぞ BI B。

"

B:RCAT

l lカテヨリーコードがDA Tま たはDA T P

0

ら

0:そ れ以外

駐 B=iRE2 REl

0 0 ino emPhasis

B4:RCPY

0 1iemphasis 50/15“ s

こ:コ ピー禁止  Oiコ ピーp■可

ユ tRDA

l !デ ジタルデータ 0 :ォ ーディォデータ

阜 ,RPC

l:プ ロ  0,ョ ンシューマ

Bl.末 使用

島 I UNLK

l:PLLア シロック  O iPLLロ ック

亡
|
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CC― bit/U― biモ情報表示 (2)

・
Dib B】 8・B.B`B〕82 81 Bc Ⅲ

B IRST

l:START― D

氏 !RSH

l,skID_D

L  L i R t t  R 1 1

0 0,Fs 48X 0 1:Fs 44 1■  10 1 Fs 32k

阜 ら ,:来 使用

島 tSTD

の からの曲問情報  1:的 問  0 1 db中

D ヨ ンラニーマフ=― マット時のC―bitカテゴリー情報表示

‐
CAT B,858.848]B2B189"

B～ ユ C 7～ C 0

カテゴリーヨード8ビ ットを2進数で表示

閉 D A T  1 1 1 0  0 0  0 0 0

DATP ll 1 0 0 0 0 0 1

C D  : 1 0 0 0 1 1 0 0 0

L DICiTA工 OUTPUTモ ード設定表示

‐
D Oら 8 . B . L  B o B 2 B l  B●

Ⅲ

B,0

■ :0/1

阜 :PRCヽ

デジタル出力のフォーマットの設定

1:ブ o O:ヨ ンシューマ

Bて,1

,,0

ら Bl:末 使用

B.:XOFF

スタートDス キップIDの と信を止めるか否かの設定

1:送 信しない 0:送 信する

F テ ーブにだ録されているFonrat ID、 D-1、 ID-2、 ID-3表 示

・
,Da 87B● B`848382818。

"

B 虫 :Foコmat―D

0 0:Alldlo 0 1:Data 1 9:resorv● d l l,reserved

BH氏 ID-1(Emphasis)

0 0:off   0 1 150/15″ s    1 0 1 reserved

C C― blt/U― bi↓infornatio■ lndicatio■ (2)

“
Dib B,B・ B`B`Bs B2 81 B。

"

B,l RST

llSTART‐ ID

B。,RSH

l:SKIP一 】D

B・,島 ,RF2.RFl

0 01Fs 49X 0 1 :Fs 441■   10:Fs 32k

島,阜  BI:Not used

B・t STlD

Track spa●● i,fomlatl●n flon CD

l l Space bet vヽeon tracis O:The ■ ■ddie of a tracI

D C‐ bit cate=ory inお matioュ  indcatio■ wien ttmatted

fo, co■sumer uso

Ⅲ
C A T  B , B・ B ` B 4 B O  B 2  B I  B。

"

Bヽ 島 C 7ヽ C 0

Category code

ExanPle DAT  :1 1 0 0 0 0 0 0

DATP :1 1 0 0 0 0 0 1

C D  : 1 0 0 0 0 0 0 0

二 Dtitat output mode sermg hdlcatl伽

“
D0 8,8・ 8,3.8.B2島 B●

‐

Bi0

RiO/1

B=】PRCN

Di81tal o■tp■t format setting

l ,Professio■ュI H6o  OiCo■ 6■mer use

B 4  1

B=:0

は B:iヽ ot used

氏 I XOFF

START ID or SKIP ID tra■ smissio■ setting

l:ヽ oi transmitted O:Transll■ tted

F FoH a【 ―ID D-3 1D-2 and D-3 11dlcatlons r● cord●d

o■ th● 【ap●

・
l D a  8 , B . 8Ⅲ8“B〕8 2  B I  B Oい

, Bc:Fomat― ID

0 0iAud16  0 1 :Data  1 0:reserved  l l:reselwed

B・I B4:ID― 】(Emphasis)

0 0:ofr   0 1 :50/15 r S    1 0:reserved

l l t res●取ed

B“ B211D-2 (FI)

l l i reserved

ら 島 :ID-2(Fs)

O lli 48tr   0 1.441k   1 0,32k

BⅢ 島 ,ID-3(Channel)

0 0,2ch   0 1:4ch    1 0:reserved

1 1 lreserved

l liresewed

0 01481   0 1 :441k

BⅢ B。IID-3 (Cヽこ■nel)

0 012ch   0 114rh

1 01321.    1 1 ,reserved

1 0:res●rved    l l :reserved

―
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G Ilj-4 D-5 1D-6 alld IIl-7 hdlcatも コs recorded oェ  he

tape

1 0 i reserved

l ll,reserved

Gテ ープに記録されているD-4、 D-5、 D-6、 ID-7表 示

“
I E l b  8 7 B●8 s  B 4  B 0  8 2  8 1  B。

"

B7 BS:D-4(QuantiZatio■ )

0 01 16bi低    0 1:12bis

l l t resorved

B= B411D-5 (Tracr pitch)

0 0:norna1   0 1:wido

l llreseⅢ ed

B3,B21lD-6(Dlgit】  coPy)

0 0:permitted   0 1 :reSerVed   l o i prohibited

l l :special

B,E埼 :ID-7(Pack)

Pュ●k ●。ntents

H Pact ltem indicatio■  recorded on tho 伍 Oo

“
 t o m  X X X X X X X '

Patk ltem    Coュ tents

O          Not p=。 vided

l          Program time

2       Absol■ {e tulle

3         Run■ ini time

4       TOC

Date

Catalog ll_ber

htemationよ  sttlndard recordlag cod●

PrO bL■an

Character

2 1 0 0000 or 2 1 90 000

“
IDb 878.B.B4B。 82818.‐

B7,BS:ID-4(Quantratim)

0 0 1 16bits   0 1 1 12bits

l l :reserved

B,あ :ID-6(Tracと  ,itch)

0 0inorma1   0 1 :、 Fide

l l : reser7ed

B3B2iID-6 (Digital copy)

1 0:ぬ orマod

0 0 1 permitted   0 1 t reservo3

1 l i special

8Ⅲ L iID-7(PacF)

Pact conte■ ts

Hテ ーブに記録 されているPacr iten表 示

“
 lom XXXXXXX Ⅲ

P‐ k item  内 容

9     末 規定

1     ブ ログラム時問

一し

2

3

4

5

絶対時間

ラン‐ングuJF問

TOC

日付

5

6

7

8

9

Ettampio:

DA-40

6     カ タログ番号

国際標準記録コード

8    プ ロバイナリー

9     文 字

例  D A― 幻 2 1 0 0 0 0 0 or 2 1 9 0 0 0 0

D A― 詢 4ヽ K 2    2 1 0 0 0 0 0

DA-60ヽ 4K2    22 13800

DA-30MK2    2 1 11 11 11 0 11

DA-611ruK2    2 2 1 3800

PCM-7050     3 333323

DTC-790 2222111 システム内者Fモード表示

“
Modo AABBCC"

システムコント●―ルマイコンROM夕 一ヽション表示

“
ROM Vo「 Ⅲ00"

PCII-7050

DTC-790

3 3 3 3 3 2 8

2 2 2 2 1 1 1 し

J

System interェ al mode indicatio●

“
M o d o  A A B 8 C C "

System control ェ 亡croprocessor versio■  indlcatio■

“
R O M  V e r 1  0 0 "



DA口40

1‐4 Mochantsm mooe disPl白 y funotion

l Dis,laF methOd

Prett the siOP key REC MU「 E key and D,SPLAY key

shultane∞ sけ to engage thas m田 o VaI■ ous hわ ma範 ■

is shown with ヽ exadecimal characters on the 6-dol

display at the righi of the counter  To 臨 tore th●

normal dsplay,press the D SPLAY key

2 Disp13ア  COnt●nts

“
UVWXYZ"

U Ⅲ The curreni menaIIsII mo4●  お shor n

O : T r 4■O p e n  l i T E y C l● ‐  2  1  U F I m d

14メ カモヽF表示峰悔

1表 示方法
STOPキ ー REC MUTE■ 一、 DlSPLAY■ ―を同時 に押す と、

このモードになります。ディスプレイのカウンターJFの布6桁
にメカモードの各騒情報を18進の数値で表示します。
表示ta各 に戻すには、D SPAとYキ ーを押します。

2表 示内容

・
UVWXYZ‐

U:現 在のメカモードを表示します。

9:TrayOpe■   1:TrayClose  21U,load

3 i Stop        4,Pause      5:Piay

6,Cue       7:Revlew    3:Rec

3,Stop

6t Cuo

9モFF

4:Pttse    5:PLy

7tReヽ ■oW    3:Rec

A:Rew

V I Wtt PLAY in the SP matt ls"1・ (Ilolnal speed)
the  current  caFStan  spe● d  is  show■   (with
hexaむocu■をl Characters) by hぃ マ mar7 tines faster

it runs tha■  at normal speed

l― F:l to 15 tines normal speed

W:Tlle nlellt nlechttcal swich stattts ts shom"th

bexadecunal char“ tぃ

bit 3:rray s、 7 1

bit 2 i Tray Sヽ 7 2

bit l:Tray sヽ 7 3

bit O!Tray sW 4

X!The mrrent mechttmcal sH■ n status is shぃ ″コ 宙th

V:現 在のキャプスタンスピードをSPモ ードのFLAYを
'1‐
と

して、その何倍とで走行しているかを16進数で表示します。
1～ F!1～ 15‖述

W:現 在のメカスイッチ状態を16廷数で表示します。
bi1 31 Tray SW i

bit 2 】Tray SヽV 2

bit i l Tray S Vヽ 3

bit 0 1 Tray S Vヽ 4

X:現 在のメカスイッチ状態を16進歓て表示します。
hexadecimこl ohtaracters

bit 3 t Cassette

b t i  2【A E P

bit l!RH3〈 wido tracr)

bti O !RH2 (lhin tape)

L = s e t

L‐ hole closed

(Posslble to r● cord)

と=hde close

(Nomal track)

L=hole close

( N●― l  i 3″m )

b i t  3モC a S S e t t e

b t i  2 , A E P

bit i :Rh3 (、 ide tr4●k〉

5ti O:RH2(t出 ュ ta陣)

9iFF A:Reヤ

bit li EOT

bli 0 1 30T

L = s e t

L=hole closed

〈Posible to record)

L=hole closed

(Nm tracI)

L=hole closed

(Noれ al 13″m)

ⅢA E P【 Accidtata oに もre ,確 rentio■

Y i The cltrreni mttII■sIE Status  ヽ sho■Ⅲ ヽ ti the

hexad●c由■」

bit 3:The m“ h"よ m o6dcと bHEF Chang規

H=B● hg rh4「 ged
bit 2:Tapc ,osijOn d● 【“(lo■ nと=

H = D e t e c t●d

bit l l Drum locl mnator

bit O:C4DStan lock moruior

=iEP:Acddental erastre prcvtttiKII(ま 消ム防Jl)

Y【現在のメカ状態を16進数で表示します。

bit 3:メカモード移行い
bit 2:テープ位世辺強フラグ
bit l,ドラムコックモニタ

H― 移イ予中

H― ヨ設済み

H― r7ック

ヤbit 2: Tape ,oslt10n detecす o■ 佐
Whm the sewo● ontlol t applled fer higll―speed
ru■■iェg 、″ith FF or REW. tap●  P●HtiOn detectlo■
is ェecessary  When the tape 忘  lmCed the tape

positi。■ is not dotected  凛 ol,eve■ once the tape
has わoen run bnefly h PLAY oF CUE nece the

tape posibn can be detected

Z i The current nechanisn status tt shom 、 mth
hexadecinal chttacteis

b i t  3 !  ――――

bit 2:MOnitoring dle m● chanism mOde trandtio、

dHectioA    H = Trallsltlon for unloadin【

b■ 11EOT    H― EOT

b■ 01 BOT    H=BOT

bit O:キ ,プ スタンロ″クモニタ  II― ロック

米bit 2 iテープ位置招仙フラ″

FF、REWで 高速走行のサーボ仰触|をする場合、テープの

位観を認誌している必要があります。

テーブをセットした時点では認隷していませんが、テー

プをPLAY cuE等 て少しの問、走行させることで認識
します。

Z:現 riのメカ状害を16進敬で表示します。

bit 3 1-一 二―

bit 2,メ カモード移イi方向モニタ

H = L● c k

H  i  l b c k

H=Unloこ dlng方向に移行中

H=EOT

H=8oT
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21 REMOVAL OF MECHANiCAL PARTS
機構部品の外し方

This sectio■ ,rinanly siows the dlsassemb,p=oCed■ re t

to ieassemble reverse the procedure

2-l Cautions in handling the mochanism ass'y

l Vヽhen iifセing the mechatrlsn ass y do NCIT hold bolエ

edges with o■ e ha■ d i hold th●  hght and loft edges

of the chassis 、 ■ith two hands

2 Do NOT toHch the head drum

3 After removing the mechanism ass'y always ,lace it

with its right side up

lf ll must be lDlaced upside do■ ■ for a■J rea・oェ!,lace

a  protective  sheet  such  as  bubble  paciing, etc

■nderェ oath  to  protect  the  exterior of the cassette

iolder

4 Do NOT touch the tip of the fle■ ble PC bo‐ d AIso

do NOT pull or bend it stronglv

5 Do NOT llft the nechanism assy by the fiexible PC

board o■  leads

6 Do NOT た ouch the guitle roller ヽ rith 了oui baic hands

To ciean dirt or dust off the ro‖ oI, 市pe it gently with

a cotto■  swab molste■ ed rヽith alcohol

7 Do NOr iouch the portio■ s oす the posts which come

into ●ontact 、vith the tape

8 Do NOT toHch the rubber portOns of the phch roller

Or beli 3nd the felt portio■  of the tenslo■  bを■工 etc

with gretty fingers

9 Do NOT touch tho p■ ey oャer tvhch the bdtヽ roered

with 【reasy fingers etc

1 0  1 f  a  s c r e w  s e oげe d  w i t h  s c r e w - l o c l t m g●O m p O l n d  L S

Imoved reapply the c。 _,o血  aFter ttsm= it

rightening scr。 、すs  tth too much torque may st4■ '

the screヽ7 threads i  be careful

ll Wヽ ea r例 oving tho ● oll smg ta■ e care tt nat tllo

hook ts NOT dす ormed

12 When the head becolnes dirty, use a cle航 ■= tape

13 When reassembling, take care NOT to let ieads or

cables be pinched by the chassisi etc

1 4  D o  N O T  t o■c h  t h e  s t l r f a c e  o f  t h e  d A I n  w i t h  w h c h

the tape cones into coniact

15 ヽ7hen lifti■ g th●  drum, い old both sides of its base

16 ヽVhcll placing the drum o■  a work be■ ch, place it on

a soft mat so that ao loこ d o■ inpact is applied to

the roloェ  of the diun and moto=

17 Do NOr ift the drum by its leads

18 Do NOT perform こ Ily so13ering ェear the drun

19 Do NOT OJ】 価 。Xterna force to the HPper drurn

20 Do NOT let the tiP of a scrぃ T価 ver or metttlic oblect

como into contact  rlth the rotor Especiall了  magnets

(。r magnetized obiocts) Should NOT be b=oughi close

to the retor

21 Do NOr to■ cll the PC sensol with your fhgers

22 Do NOT lift the motor by the flexiblo PC board

この項では外し方を主に記述しますが 組 立は分解の逆の手順で

イiなって さヽい。

みヽ メカニズム Ass y取 重上のとな

1メ カ‐ズム

1)メ カニズム Ass yを掴むときは、片手で両価をなく掴まない

こと。シャーシの左右の端を両手でねむこと。

2)シ リングーのドラム部には、手を触れないこと。

3)メ カニズム Ass■を置くときは、衝撃を与えないように置く

こと。また メ カニズム Ass yは通常方向に置くこととし、

やむおえず逆さまに置く場合は、下にエア・パッキン等保護

材を抜き、カセット ホ ルダーの外ま部品を保護すること。

4)フ レキの先端者巾こ手を触れないこと。また、フレキを強く引

っ張ったり曲げたりしないこと。

5)フ レキまたは,一 ド線をⅢって、メカニズム Ass yを持ち上

!デないこと。

6)ガ イド・ローラーのローラーには、手で触らないこと。

おれを拭くときは、アルコールを締梓に浸して軽くよくこ

と。

7)各 ポストのテープ走行面には、手ではらないこと。

ピンセットやドライバー守て傷をイナけないこと。また、磁化

されたピンセット ドライ末―で触らないこと。

3)ピ ンチローラー ベルト争のゴム部、テンション タ ン`ド寺

のフェル ト部に油のついた手で祉らないこと。

9)ベ ル トのかかるプーリー年にグリスの付いた手で触らない

こと。

10)ネ ジ ロ ッタが付いているネジを外した場合は、取り付け

後もネツ ロ ックをすること。なく締めすきるとネジバカ

になるので注意すること。

11)コ イル ス プリンクを外すときは、フックの変形に注意を

すること。

12)ヘ ッドが汚れたときは、クリーニング テ ープを使用する

こと。

13)ll立 の際、線材をシャーシー年に挟み込むことのないよう

に注意すること。

2シ リングー

1)シ リングーのテープ走行面には 手 を取れないこと。

2)シ リングーを担むとさは シ リンダー ベ ースの両端を持つ

こと。

3)シ リンダーを置く場合は、ドラム及びモーターのローターに

荷重 衝 禁をⅢえないように弘らかい物の上に置くこと。

4)リ ード線を持ってシリンダーを持ち上げないこと。

5)シ リングーの近くで
｀
卜4111けをしないこと。

6)上 ドラムた外力をサuえないこと。

3キ ャブスタン モ ーター

1)ロ ーターにはドライク`一の先を働強させたり 金属の物など

を当てないこと。41に磁石 (磁化したもの)は近付けないこ

と。

2)PGセ ンサーには、手を触れないこと。

3)フ レ■をlJrってモーターを持ち上げないこと。

・し
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2‐2 Disassembty ofthe Moohanlsm Base unit_1

,/

― C

`

eb
的  ‐

(

l ① CapねnB口cket e中 -0-DB・ 使
DU■screw the付o③ a― 出“― ●③
みRendv●③ fron tt G Ror―臨 teta・L③
Notec)

・Be OFer_ ヽ Ci モ 0ヨ まとktt ar CrLrder
oW■len reEIStt O 瞳御du、 or to mdm ti。
hner dlatrcter of it

'愉●tlやEltrage lF o en・XOT● blgthen the
B e l t

lthen()と ■ot rel‐ a the 9 R｀ コ Shft Retaher

(Flg 2-2)shodd コ ot b● ― oved

愉en r―tanag破③ m― ・IEdICated lαt
page (reFer to Flg 2-2)

Fig 2‐1

l ③ CapoねO Braokst ③ Caps,n ttan30 ③ Ca,oねn Bci
い③ aネジ2本を外し、④を外す。
の③Roto●〕ockから〇を外し、〇を外す。
速 )

シリングに傷などをつけないようにすること。

③ を外すときに内任をひろげないようにすること。

① を外すとき ベ ル トをlHばさないようにすること。

③ Whed輸受け廻2つ は、③を交換しないとさは
外さないことe
・③ を取り付けるときは、次ページの手順を行ってください。

(図2-2参 照)

d 2kO cm

0'絶 。m

2的 。m
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」ig Spaoor(。 25t)

(P,No 」00335660A)

Fig 2‐2

2 0 SensorBbok
l)Desolder the E sectio■  (S positioAs) F sectio■  18

positions)■ ■d 6 sl● ti。ェ (5 position5) See Fi【  2-1

2)Desolder 4 ,ositions to remoFe the 2‐ coie J Lnt Fio:■

the O Load■tt Cear Block(Hg 2 D ttd iheに=d
w i r e  f r o m  t h e  O  S o l e n o i d ( F i g  2‐5 )

3)Unscrew the two ①  c sc・ oWS

4)Unscrew the three tt b screws then remoi。(〕
Note)When s。 lderlng dttg ttsemblF mよ e sure the

J ttne of ③ヽallgnod h tre cttect drectお■

3  ③ ③  P H s h S W軌 O  D S , a c e rく り,③  D S P a e。l  l R )

いUIscrew the two ① screws,hen々m。モ③ ③ O
and ③

No【o)"Viei reinsta■ in【, be carJul NOT to tighten the

③ screw gtttwis。(bo●nse the swich忘
moコnted obliqHeどy)

40‐lTU A●o'y,0 2TU Ass,
1)Renove the two ①  vrash・rs detach ①  l and ①  2

Ndう VttE Iユ n主ユing0 1 md0 2 Ⅲ JI M飢 た。江

lo the shaf〔

5  0  a T A r m , O  B T S p t t n g ,⑤  B T  B a n d  A●gッ

1)Remove the O a washei then ttsoAgage ②

2)Remoie the hook oi O from o then detach◎

3 ) R e m o 7 e  t h e  O  b  w a s h e r  a n d  t h e  ④■ s c Iぃ″ t h e■

detach 0

Notes)Par attentioA NOT to deform the band of O

Refer to item 5-l for the Bact Tensicn Torque

adjustme■ t

1)J g Spare“025け をローターとコイルの間に差し込む。

2)③ を回転させることにより0‐ 夕 の 高さを調整する。

3)」 ,9 Spaoer(o25〔)を抜 く.

O① にネラロックをする.

」ic S paoer(0251)

(P′No 」00335600A)

20S●o●or酎。ょ
i'図 2■ の E部 半日付け (6カ所)Fキ は十日付け (8ケ所)G

部半電付け (3ケ所)を 外す。

2ヽ■盟行,4ケ 所 :3 LoadⅢ lg Cett Block(Fi=21)″ ヽ

うの2古 」線―OS。 lenoid(Fig 2-5)か らのリ
ード線 ]

を外す。

い③てネツ2本を外す。
今③ bネジ3本を外し、⑤を外す。
とな)組 立8寺に半用付けするとき ③ の J線の向きに注意する

こと。

3 ③ ③  P u o h  S W  O  D  S p a o o r〈L )③  D  S p a o o r ( R )

い ③ ネジ 2本を外し、① ③ ② ① を外す。

とな)取 り付けのときは ① ネシをFlめに縮めつけないこと。

(Switchかf4めになるため)

40」  TU Aooγ  O‐ 2 TU Assy

l)⑤ ワッシャ 2個を外し、① l ① 2を外し、① ワッシャ

2個を外す。

とな)取 り付けのときは、軸にモリコートを塗布すること。

5 ③ B T  A r m  O  B I  s " n g  O  B T  B a n dムo o  Y

l)Oaワ ッシ十を外し の を外す。

2)0の フックをOよ り外し 0を 外す。

3)Obワ ッシャ 0な ネジを外し Oを 外す。

とな)⑤ のBandの 変形に注意すること。
バックテンショントルク詞者は3-1項 を参照。

1)Iェsert こjig spaoor(0251)P′No 」00335600A between

lolor and coll

2)Attust he heigllt of the ioto■時rotatn=the O
3)13ull 。■t the spacer

りSecure the O市th screw bck

10
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O ③ Loo前向oL取。r団ook
ゆOoヮッシャを外し、①を外す。

7  ③  C h a s j・B a s o団 o o k  ③ T 6‐R S ,Ⅲ n g , O  T e‐R ,③

C●a r  A r m  ③ L円o N ) A r m  ③  L iくO u T ) A , m ,③  R o t o r
馴o o ( .③ L c a t t n O断n k酎 o●k , O  N C '。 ・● 〈N )③

toadhO日 nk Blo●k ④ lNC 8● ●o(OUD

l)② ネジ 6本 を外し、メカ・ベース ュニットを逆さにして、

⑤を下に押しながら、①を外す。
の③から④ ③ ①,② ③のRFに外す。
3)③を③より抜き取る。
4)⑥ネジ2本を外しO③ ,③,① を③より外す。
とな)シリングに傷争をつけないようにすること。
③ ③ぅ① のi相はFI=23を参照。
③ 取り,け 後の ① ヮッシ、の位回は、Ftg 2 4を 参

照のこと。 ま た シ ャフトのオイルをアルコール与で

拭き取ること。

F屯 2■

6 ③ Loattn3 L●verttbok
D Remove the O c wasie,the■removo③

7  0  C h a●・L B・ ・● 創o●R ,③ T c _ R  S P H n g , O  T G、 R ,④

鑑塩雛捲1艦胡P鍛縄
r

l)Unscrew thoす x O screw、 tB It tht Mecllalusm Base

Uni tNde dow■,then rels"o ③ with ③ pashed
的 wnward

のRmoマO① O ③  ③ 狐 ③ frorl ③ j n thお
o,der

31P■」out ③竹伽③り
むl岳独も
W°③ SCre_thm ttve ⑥ ⑥.⑥,

Not●●).Be careful NoT to scratch tho CyIInder

tSee that the phases of①,O.and ③ are

・For podば。ゎ。f the ③ washeisが俺r rdisね‖ng
tho ③,・eferめFIg 2 4
VVipe out the 。11 lubricated to the shがt with

an alcoいol

80L●●dlng B●に⑤L・aahg cesr―
1)Remo7●(D frOIn the Md alllsm Bac unlt
分Unttre"いo two ③ d screws th・nr●move③
Not●●)・Bo carerd NOT to scratch the部対 。f③
・Be carefu NOT t。let geasc amere to③

】ぎ轟 aig斥ご、も笹済字声
を外す。

とな)② のイアに傷争をつけないようにすること。
・
③ にグリス等をつけないようにすること。
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2‐3 Disassembly ofthe M● ●hantsm Base untt_2 23メ カニズム末―スュニットの分解 -2

//
' レ/

1 0Sd・い。はBttcket,OSd●いo問
1)Unscrew the ④ b screw then rernovo ②

2)Unscrew tho(D ocrewi then remove(D fron O
N●t●) Vヽhen rehstaling the Soleェ oidi carry cut the

こdJuStment of the positi。 ど 。f the Soleェ oid

Aditlct ng tho pos tiOぃ。tthe So[ortold

tReterto Fig 2 6)

とoosen the ④  b scre、T,tho■ move the Solen。 モ6(

① ②)back and forth(/Bl so thユェo space
at  A  ,oriSO■  ●an も o obiai■ ed in PlaF nlodo

After cヽ eckin= that ale brakes are ■ ot a,,lted

う、 FF mode tiglltぃ the ④  b sc ew with a to「 que

ol 15 kgcm thm lpply the ttrew lockth8

●ompound to it

Fi9 2も

'①S胡。ndd BraokまOS前。・前d
l)④bネジを外し、○を外す。
勢③ネブを外し③を〇より外す。
とと)Solen。ld取り付け後は So19■oidの位ド調整をイiうこと。

Soloぃoid位置口聾 く四2-6,照 )
PLAYモ ードにて A部 の除PBHが無い様に Obネ ジを損
めてSoにnd(b・10)を 前後に動かして(ノB)J村
整する。 またFFモ ードにてブレーキがかかっていr・ぃ

ことを確認し、Obネ ジを15  k g c mで布め付けネジ

ロックをする。

12
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2  0 h k e S P n n o  O L● B d h o  L c v e r  t t o●k . O S u  B r H k・ 焔

1)○を外す。
分Odワル■2,を外し、③ ②を外す。

OORd A●●サ∞ .OR●●,Asずγ(TU).OSU R●d Sprne
l)0●ワル■2,を外し、〇 〇、02ヶ、①ヮッシャ
2ヶ を外す。

と■1‐〇 〇 のコt大み:手に1と 軸 にモリi― 卜を4布 するこ

と,
‐
〇  〇 のR43慎 にモリコ

ートをつけないこと。
・
〇 〇 の機 H部 にモリコ

ート及び傷 打項をつけない

こと.

40L ttno ② 旧LG・or ②c・"tor,』にγ ④Coい
- O M崎 ●・m .〇 。・m  P L t o  S " n o  ③ B I  L o v o r

れ o87し v●r.oBT Camと。Vor
lt tF,ル ■を外し、① ②を外す。
2,0と ヮクシ■を外し、④ ④ ワッシャを外す。
30を フ″クから外して④ ②を外し、④を外す。
410を 外す。

5)Chワ ッシャを外し、Of ③を外す。

とを)・② のtFR込み‖キには、輸にモリコ
ートを盗布すること。

② の組込み時に具火 (2,PF)及 びバネ・フック拘,こモ

リコートを培布すること。

s ewOrm wh..,O●●nter cea,①M6de C●ar.OMod。
Cam OModo Stttsh
l)Oiワッシャ3,を外し、⑤j③,①.③ ①のWに外
す。

ヨ =)・社立いの① と③ との位相は、F嗜 2 7を 参照.

位相合わせ後は CDを 矢EttA方向に約4げ 助かしておく

こと。

2 0Brak・ 3,市ng,OL● ading L●vo,Bl● ●kiOSu Brak・

Am

l)Dlsengago ②

2)Remove thc two ① d washers,thoェdetach()and

②

30R●引A●ずy〈Sul,OR●引A●Jy{刊),OSuR。剖SPHng
,Tak。。fr tllo wo o e washers,hen rem刃●①,⑤
two ② andぃ 。③ rashe応
N●t●●)・Apply Moll●oat to thc splnCle when relコstallulg

O alld ⑤
・See that no Moこ●oat is appled io lhe renectoi

胡aに。ftt and o
See that the serr■ed Poェ■。■of O and Oさ
free  from  ヽイolicoat  eoating  scratches  and

indentatio■

4③ 旧L  S p m n g j  e山 は G●a L  O C o " b r , u t l e y , e C● n

Ptab,③ ldL Cant,OCam Pl・ t SP,ng,③ BT L―

s,Hng,oBFLveL③Brcam L●vo,
1)Taよ0 0ff the O f washer,then remove ④ andそう
2)Remove tho O g washer then detan o●J16o
、,asher

D Dlsengage ④針om th.ふook,■emote ③ and O・も
ta■o off◎
4)Disengage 0

5 ) R o m o v e  t h e  ① h wa s h c r i  t h e n  d●L63■ ・■8_
Lt● ●)・Apptt  Mdicoat  to  lhe  串 'r4‐   r―

inco■,orattg e)
。When rolnsttti■=O a,引】N― t to i▼。
oblong oヽにs and i ●ヽ s,nag 車

50W● ●nい 10C・・Lr-0政 占 ““o―
Cnm.①政出 S抗 ヽ
1)Remo■●the― c■― ― ・― -O ③
00加 dE工 ttt「_●r
N●t●●)。See th=i 産 ,卜'い of 3and o ri●■

reinstaJ■、g をや  確 ―ヽ  ■●th ― ・h other. as

shown in Flg 2-ユ

・After the phases are配,強 mve e in th。
dよ OCtめ A Of arroF A b】  節  と A,と  Of about 40

degrees

S OMRg。 向.。"

1)Desdlder the fo l ttder●d"れ ons uH定 w the ④ c
screw,tllen detach ③

8 ③MR Sen●or
l)■日付け4,所を外し、④cネブを外し ① を外す。

Phase matohing Holos
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2“ CYL ASSY BLK Ro,lacenent

l Removal(Fig 2 8)

D Remove three scows ③)and renove pa丸③ l
2)Dissdve the screw iocthg compotllld at ⑤ コえth卸

appttpnate so片∞t tllen bosell screw ③ with a

鳥番:;燃料掛1巻2&縦群
°
品斜ど盈毛

After rem"hg part ③ 2 dean is beaHng

D Remove three pos低 ①  and remove the CYlASSY

BLK

Note)ムrter renoving posts(D)SCratch the
screw iocking cOnpound at ⑥

Do NOT use solvent(ttts、 マ狙I cause trouble

lf penetrated the motor co1l or others)

2 insta‖ atron

hsttt the CYL Hoad Assy h rtterso order of dlsassembけ

Remember, howeve, the fo■ o、7ing i

ヤ Do帥 ЭT touch the suガュce of the CYL ASSY BLK ttth

naked hands (It is recomlnended th4t yoH diぃ ″ o■

ユ。VeS)

ヽ巾hen molning part o 2,ISe a o35 mn thck
spacer to allo、ャ the necessary cloaraPce as sho、 マn

in Fig 2-9

Pos■ion adjllstmentぃ o山od ls ttpl泣 時d m page n

ヤ愉eェmunthg p‐t ③ l Hlsat a teIItα spacer fOr

*Ttthteれ、g ttrqueるr sc確ぃ③ard"s低③ sSodd
be 03 ■ g  tt You need the fo■ Owllg tooお :

To■cue screwttvα  02-■ 5 rg Cpart.。 w-81Xl)

AttachFrent bit cr sscttsSく ■)〈partェ 。 Jlx家 韓00)
・Attachment biセ ,■at blade(― )(pari no JKX125310)

ヤ rvhe■ removing the ioxagonal wrench after fully

tntenhg SCrew O be carefu NOT to bosen the
screw

* After complotio■  of lnstよ latioェ, slo、Tl, rotate the

uppα  dnlm with yottr ingers to check that it ttrns

freoly alld witho■ t billdhg

水 Jttter tiglltening the screws and posts, app17 the

screw locttng compound to ③ ,()and◎ to pで vmt

them from loosoェ ing

24 CYL ASSY BLKO交 換

1取 り外し (口を8を目)
D① ネジ3本を外し③ lを外す。
2)0部のネジロックをアルコールで浴かしてから、③ネジを
ヘックス・レンチ (図2-9)で 綴めて ③ 2を外す。

とな)ネ ジヨックが固まらないうちに、素早く③ 2を外す
こと。

また、02を 外した後は、③ 2の 軸受け内部をア

ルコールを付けた綿棒できれいにすること。
3)① ポスト3本 を外して、CYLASSY BLKを 外す。

とな)① を外した後、0部 のネジロッタを高けり取ること。

尚、アルコールは使用しないこと。(モーターコイツレ寺

に流れ込むとトラブルを発生する可能性があるため)

2取 り付け

取り付けは、取り外しの逆の手順で行うこと。

但し、以下のことに注意すること。

米 作業中 CYと ASSY BLKの表面には触らないこと。(子袋を

使用することが望ましい)

③ 2を取り付けるときは、図29の ように厚さ03mmの

スペーサーを挿入して、隙間が0 36Dlmに なるように取リイ寸

けること。

また、位置合わせについては18ペ ージ参照のこと。

③ lを取り付けるときは、図210の 隙問が均争になるよ

うにセンター・スペーサーを挿入して取り付けること。

③ ネジおよび Oポ ストの締め付けトルタは03工g en厳

子のこと。

トルクトライタ`-02～ 15kg i品 番5772骸 7800

トルクドライバー用ピット (+):品 番」Olあ 300
・トルタドライバー用ピット (―):品 番J0025310

③ ネジの群め付け後、ヘックス レ ンチを抜くときは、絶

対にネジが緩む方向に力を加えないこと。
ネ 取り付け後、上 ドラムを指でゆっくり回転させ、スレ争の異

常がないかを確認する。
X各 ネジおよびポストを新め付け後は、O⑤ ③部をネジロッ

クで固定すること。

14
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蜘

(Parts No 」0025550)

080い nt

Hex Wrench

Fig 2● 止

転 S P a W

い No 300253300Al

虻
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Position adiusiment

Uま ng the dttgams bdow as a gulde l atch part ⑥  and
he shaft The Fl部 re 2-1l sと ぃ丙 the a■ Fment rhe■
dewing the mechanism 。 eヽeElbr frm above and the

ngure 2-12 shows thn allanmt uewed i的 唖 bdぃ 7

位置合わせ

メカAssヤを上から見たときに図2-11の位置に、ド』Jから兄たと
さに国2-12のlr置になるように取りⅢ↓けてください。

near町 hoAZ。ェtal

ほぼ水ヤ

F19 卸 ,

Fig 2‐12

17
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3.ADJUSTMENT OF THE MECHANiSM
機構部調整

TttS adぃ thent is perFoD■ ed Whe■ Ilechancal parts have

boen replaced or 、 マhen tOrquo valHo or tape travol ls

erratic

3‐1 9ackT● 市610n TOrque Adiusiment

l Load a torque meAurenent tapo(神 n卜7Ⅲ31 mmtlftttwed

by SONY),then meAsttt tho batt te■ sio■ to「que W■ h

the deck 4n REC/PLAY mode

2 So that the ce■ ter val■e of the batt te■ ston torque

S― E falお 抑tthh a ra■ ge of 5 to 7 g・ cr● adjust by

boserlng the O serew h H既3 1 then bAF m"hg the

O BT Sand Assy to the nght add left as shown ln

Aば Pt 3-1

&After adlustlngf tlghten the ④ screw宙th a tばqus of
l18 ■=・ cm, then apply the scre、7-locHng じ onDOund

to it

この調整は、機構部品を交換したときまたは又はトルク値、テー

プの定りが悪い場合に行って下さい。

ユ1′マックテンショントルクロ豪

1 トルク測定用テープ (SONYttrW7131)を投岩し、REC/
PLAYモ ードにてバッタテンショントルクを測定する。
2バ ックテンショントルク値の振れ幅の中心が5～ 7=cnと な

るように、Flg 3 1の④ネジをゆるめて⑤BT Ban3 A・syを

Fig 3-1の Aの 様に左右に動かして、3HEする。

ユ刃態後、④ネジを0 8kg・cmで 締め付けてネジロックをする。

的 予 1

18
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ユ2テ ーブ走行寝整

」H整の14にガイ ドローラー以外の各走イ子ポスト7xびシリンダーの

われを、ダイフロンを締様にまし拭きとって下さい。

尚、ガイトローラーtまアルコールを相棒に景し、「く拭ととって

ください。

P3Post take up s超。gudo ЮH。,
P3末スト(出旧|ガイド。一ラー)

3・2 Ta,O Travel Ad,ustment

Prior t。 こdiuStlneni.dean dit and dust off 4■  ,osts and

tho hedd dr岬  other than the 邸 ■ごo 的 l14, using a ● otto■

swab mdstened with Dino■

6ently wspe the=ulde lollm with a cotto■ swab mOistened

宙 th alcohd

P l " s i

P l 木スト

P 2仲“ぃup pけS d e  g u  d o崎1にr l
P2ポ スト (入田ガイ ド。一う―)

ino nod post

傾斜ネスト

TG Rp。 。1

「6Rネ スト

Rttpe tl節。ld red on

テープ走17方向

CYL Ho租 益 sy
ヘットAtt Y

Capstan shaFt

キャブスタンラ■ラト

F1932

2

3

l Se【 lhe s●「o こdj」stment mtnH 4 (CHK rap● Passi

(Rofer 〔o pa=o 23 1

Load a trackl■ g :est i4っ, 十TY 7251 コ _=:ac:と |“  卜,

SONY) tho■  se【 i工● 6●●i to Pと よ  ヽ■ 寛 o

Coinect Cよ l of【he oャ =o章 ●=:● P435 mRFl i t■

MA,NPCB and Ctt io P4● 3SW"

frhil。 。bservhg ・nc enietop・  of ユ ● F tt at,。 Si

the heigit of tho 邸 nde roE宮  さ  f。こoぃ :

1チ ー■吾隻 メニ ニーt  i C I I K  TⅢ o P苺 5 )てこす る。

r r努 ペ ーシヽ

ユ トラ タ■シダ テ ープ (SONY製 市 マ251)を 去な し、PLAY

モードにする.

&オ ラ,ス ヨープの CI11をMA N PCBの TP435(PBRF)に 、C彫

をTP403(SWP)に 接続 し、RF信 号のエンベロープを使】」しな

力てら 以 下のようにカイ ドローラーの高さをヨH密する。

1)P2京 スト(入lFガイドローラー)を二股レンチにて右にいし、
エンベロープの入側のマーシン エリア部が無くなるまでト

げ、今度はガイドローラーをたに回し、マージン`エリア郎
が出るまで戻す。(Fig 3-3参ua)

2)P3ポ スト(出視」ガイドローラー)を二峻レンチにてねに●|し、
エンベロープの“側のマーブン エリアiFが打くなるまでト

げ、今度はガイドローラーをとに回し マ ーシン`エリア部
が出るまで灰す。(Fi=3-4参 照)

2)

1 ) T■m tho P2 postlsuppw s強 9me dtt dOcIH4se

using a w。ェch uェd the中 4‐ 0こ」セ e■7●10F●

〈suppけsido)disappears then tm・he部配●的ucr
eounterciocと 、マise until the wか  す 確  reappeis

(Refer to Fi= 3-3)

Turn the P3"st lla賂 ―u,suo 9tr砲 店的るo,cloぐ kWiS0

using a wiench untit the margm artF o■  191o●■velop●

(take―J,slde) dlsappears thnn tm in● 印】de Ю ll●r

coHnterclockwisc untll th●  m釘 か  _ea roappears

(Rorer to Fig 3-4)

Mag n area

マージン エ リア

Magin area

マーツシ エ リア

Mag n area

マーシン エ リア

Mag n aroa

マーシン エ リア

|いohいod post

f a t 4ポスト

To■sion pos

テンションポスト

F[g 33 F,g 34
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4)

3)

5)

6)

Gently tun the 部 ■de rollers oll both sttes unt■ the

enveloPe becomes as showコ  in Fig 3-5

At ■ lis tln, い o lowα  edge of the tape sh6tlld be

complete17 0n the drum lead

Go■ty san tHe g ud・ おむo、o■bett sldes o〕nterckた k lse

unti the envelo,o becomes as showh in Fig 3-6

Referen● o)The shdDo of the en,do,e wherr い o tape

is ru血 ng outside the drum load is

ShO 7ヽn h Fと g 3-7

両側のガイドローラーを少しずつ調整して、エンヘロープを

Fi3 3-5の ような形状にする。

このとき、テープの下エッジが ドラムのリードに完全に乗っ

ている状態になります。

m刑 のガイドローラーを互いに少しずつたコⅢこ回し、エンベ

o一 プをFig 3-6の ような形状にする。

,考 )テ ープが ドラムのリードから外れて走行している場

合のエンベ0-ブ の形状は、Fig 3-7の ようになりま

す。

Fig 35

3)

Rg 37

5)

6)

Fig 3‐6

4)

Aftei the adlttinentお complet,elect the t"o,tllen

load i agan and c。 .■rm whether or not ↓ he

envelope is as shown in Ftg 3-6 1 NOT, go baci

to l) and per■ rn the ad,uStnent agah

After the adlls航 ont is complete,い ∝k to mtte sur・

that the tapo is NOT cuned_。 undい og■ lde rollers

ljH整後、一度テープをEJECTし 、再度ローディングを行な

いエンベロープがFig 3-6の ような形状になっているかを

確認する。なっていない場合には、再度 1)項に戻って調整

する。

調整終了後、ガイドローラーでテープがカールしていないこ

とを確認する。

モ

3m■巾dev。1。n

外ねな 」ヽ

WeHIHm Hoviatto"

外打な 中

Largo Hoviat on

外れ量 大

[ⅢPrt oiHo

入側

Ouやut■旧●

娘

20



4,ELECTRICAL ADJUSTMENT
電気系調整

F的 ■l Aalu●tment and t●st Pcin●

コ理由所およびテストポイント

F[g 4‐2 Fぃ quo●●y_。 rthe levol oheok:ng testtapo(TYイ 111)

レベフ明 テーブ 何Y-71H)目 渡控 タ`ーン

TP435

静陣
RF AMP PCB
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● TeSttape

Torque cassette l TW 7131 nantfactured by SONY

■内に7231A nantfactuied by SONY

i TY 7251 manufactu=ed by SONY

i下 71H TY 7Ⅲ lX)nanufactured bv

SONY(Refer to Rg 4-2)

i TY-7551 manuFactured by SONY

: TY 300(刊 V30BX)nanげ actured by

SONY

● テス トテーブ

トルタカセット

トラッキングテープ

レベルテープ

iヽ V7131(SONY製 )

和V7231A(SONY製 )

! TY 7251〈SONY製 )

i TY 7111 (TYイ11lX)

(図4-2参 照)

Tttcking tape

Lovol tdpe

Function tape

Blank tape

ファンクションテーブ : TY 7551(SONY製 )

ブランクテープ    I  T Y  3 0 8 ( T Y  3 0 B X )

と)レ ベルテープが新タイプのTY 711lXの場合は、ブランク

テーブも新タイプのTY 30BXを使用してください。Not。)ヽ7heェ  usiェg the new trPo「 Yイ 11lX level test

tape, use tho ■ o、ャ type TY 30BX blal■ r tape for

reco=ding as woll

4‐l Servo adluStm● nt menロ

Adlust the soⅢ o sぃ tem uslllg the servo adlustnlent menu

mode

l Activatng the adlustment mode

l)Press the SHiF「 key to ON

2)Wllilo Pressin= the STOP key pHは s the MARG[H

RESET keF and MENU key sJ■ dtanttuslsr ln t問 ほ

case, "Fa∞ 呼CltK" is shown on the ttplay

2 Solocting a■  attuStment menu

Select the desiFd adjぃ tmmt駅 コt萌 th the MENU key

The selocted me■ u is shown on tlle d`play

3 Endan=【 he adjustment mode

Press the SHIFT key to OFF antl then E.ess the

COUNTER MODE key

年1l Ad,ustmeni menH l(CHK PB Torquo〕

l Checl the PLAY ta■ ●ll, torqHO/句 ack tension torquo

l)Pla】  bacr the torque cassetto(TW 7131)

2)CIleck that the tak● uF reel torque is 7 to 29 g・ cm

3)Chectr that the s■ ,Ply =eel torque is 4 to 8 g・ cm

2 Chock the REV take up torql● /baci tenSon torq」 o

l)Load the torquo cassette (TvV 7131)

2)In the PLAY modo,press the REW iey to engage

the REV PLAY mode

3)Check ihat the ta■ ●tlp reel torque is 10 to 26 g cm

4)Check that the supply red torqtle is 10 to 16 g・ cnl

4‐1‐2 Adlustnent menu 2(CHK FF Torquo)

l Check tho FF/REヽ V torque

l)L。 こd the to■ qu● cassetto (TVv-7231A)

2)cヽ ect that the takoⅢ p rool tOrque is 40 g c取  。r

more in the FF and REヽ V modes

,1サ ー茉コ車用メニューモー ド

サー下系の姜整は サ ーボ調を用メニューモードにして行います。

1ヨ 整モードの起動

1)SH〔FTキ ーを押してONに する。

2)STOPキ ーを押しな,(ら、MARO,N RESETキ ーとMENUキ
ーを0_に 押す。

このとき、ディスブレイに
Ⅲ
 Faお rycHK"と 表示される。

2各 ヨをメニューの選択

M HUキ ーによう選択する。

選択内容は、ディスブレイに表示される。

ユ調整モードの終了

S H [ F Tキーを押 してO F Fさ せた後、C O U N T E R  M O  D Eキーを

押す。

4 +ヽ 日重メニュー 1 ( C H K  P B  T o「q u o )

l PLAYテ イクアップトルク/ク ッ`クテンショントルク確認

1)ト ルタカセット (和V7Ⅲ31)を PLAYす る。

2)テ イクアップ側のリール トルクが7～20。・●mで あることを

確認する。

3)ナ ブライ側のリール トルクが4～80・●mで あることをtF t認

する。

2 REVテ イクアップトルク/フ ッ`タテンショントルタ確認

1)ト ルクカセット (nv 713つ を芸者する。

2)PLAY状 態からREWキ ーを押して、REV PLAYに する。

3)テ イクアンプ側のリール トルクが 10～260・●mで あること

を確認する。

4)サ ブライ側のリール トルクが10～ 160・●mで あることを確

認する。

4+2日 車メニュー2(CHK FF Torquo)

l FF/REW ト ルタ確認

1)ト ルクカセット (TW字 231A)を 去有する。

2)FFお よびREWモ ードにおいて、テイクアップ側のリール ト

ルクが400・ em以 上であることをfT認する。

22



41■ Ad〕uStment menu 3(DPCadl〕区Xゆ

l DPC adlusimo■ t

l)Co■ nect the oscilloscoPe s CHi to tilo MAIN PCB s

TP435 (PBRF)and CH2 1o TP403(Sヽ VP)

2)PlaF bacX the traclting tap。  (「Y7251)

3)Press the CHARた oy to sho、 T“ 1700"

4)Adiust DPC 疵 in the lNS,十  key ttd DELI―  ■ey so

that the time bet、I●on the S｀VP signal (TP403) f● 1

and the RF sigII出  (TP435) marker is 650こ 15!s

(Refer to Fig 4-3)

5)Pr●sS the MEMO l keF b Stere this setSng in menc=

,+3日 とメニュー3(DPGad, XXXX)

l DFC斉 笠

:  イ ラE■ =―
~  =■

1を MA【N PCBク ,TP435(β 8RF)1=

=■eを IP403 SWP に 接続す る。
=■ ‐ ,｀ =   '「 Y 7 2 5 1 1を Ⅲ生 Ⅲる。

C H A R '一 を, | _  ‐1 7 0 0  を表示させる。

S■千 .=I T'403 ■  ‐ち う``りわ らRfhキ サ (TP435)の

十一=  =て ■■ ! , 6範 = 1 5 4 Sに 告るように、 N S I

=― D C t― ,一 て埼伊するど

巨! E = 1 1

S EHO,ニ ーをすして メ モサー ==官 させる.

°
副♀桝撓88精お立。1前Ⅲ
CH2,00 SV“ ヤ

OH41(FHF)

C田2 SAP
,十

Fi。 4‐3

ぜ

4‐1‐4 Ad,ustment rn●nu 4 tCIX TaPP― 〕

I Check the tape pass

l)Co■ ■ect CHl of thoぃ |=|、 ::F■ i: |■!IP■ ・ヽ  98RF

on the MA,N PCB ttd Cと  tt il〔 や 43 SAP

2)PLy back the tracttng 、 ど,  々 IY 7251

3)Checr that the natness oF i,I RF Aら ilflF= ミ  1｀%

or more as shown in Fig t― =

41‐4田 登メニュー4(CHK TapoPass)

1テ ープパス確認

1)オ ラロスコープのCHlを MAIN PCBの TP435(PBRF'tt

CI12を TP403(SWP)に 接続する。

2)ト ラッキンクチープ (TY 7251)を 事生する.

3)凹 4-4の ように、RF波 形の平担度か75%以 J,あることをll t

認する。

O141 RF

OH2(SW'〕

F,9 4“

23
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4‐1‐5 Re●ording current ad,ustment ttestRec f/6)

l Set tlle iNPUT s、 litch io ANALOG

2 C。 ■11●ct the osciJoscopes CHl to ihe MAIN PCB s TP435

(PBRFヽ  こnd [,2 モ O TP403 (SWP)

3 PlaF tack tie lerel iape  (TY 7111)

4 ヽ千1itl dc、、II the Sigュ 41 11v●1 。f the pilot sigェ al(130

崎 z)foi the A lleと こ and B i● こd a, shovrn iェ  Fig 4 5

5 Loこ な ど blarrk tこ p。 (TY 30B)and re● Ord io stgェ al

6 Tヽhcn the sectioェ  recerded in step 5 1s PlaFed bacF

maFe sttre モ hat the signal le、 el of the ,1loi signd (130

■IIz) is ■ヽ5thin =2 di t03 to 1 25 tillles) against tho

lerel 、■litten il siep 4

i i■hen th●  leiol is out oi standard attlst the RF Al“ P

PCBモ R3(A● h)alld R5(B ch)th● ェ r,peit steps 5 ■ ■d

6

4+5記 録を流調整 〈TostRoc f/6)

l NPUTス イッチをANALOGに する。
2オ ンロスコープのCHlを MA N PCBの TP435(PBRF)に CH2

をTP403(SWP)に 接続する。

3レ ベルテープ (TV 7111)を 再生する。

4図 4-5の ように、A head B heatの バイロットイ=号 (150kHz)

の信号レベルを記録 (メモ)し ておく。

5記 録用ブランクテーブ (平 30B)を よ者し 末 使用部分に無信

号録音をする.

6ス テ ップ5て 記録 した部分を再生 したとき、パイロット信 号

(150rHzす の信号 レベルなステップ4で 記釘 (メモ)し たレベ

ルに対して=2dB以 内 (08～ 125作 )で あることを確譜する。

7規 格に入うない場合は RF AMP PCBの R3(Acい )R5(B ch)

を確 後、ステップ5 6を liう。

t

⇒ 描

0車 1車・f●■ R… ●
CItl!AC 100 mV I■ 2 nsd'
CH219C SV c,

Oscコoscepe FIonoe:
CHl:AC 100 mV10 v i msttu v
eH2 1 De 5Vttaiv

P LO「(130 kH■

24
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l Sdf― recordlag/p14ybaCt errc rateく げ Inede)

1)I● ad a blank tape for reeordng (TY 308)

2)Press the DlSPLAY tey several tines to engage the

error rate disJay modo(dls,lay l E― ―――)

3)Set the RECORD MODE ttttci to LONG

4)Set Fs to“ I EIz to lccttd iO Slttal ol the blank

tape

5)When the renrded sectlon tt plabed bat lnake sure

位 t tho errtr rate of the A head atld B headお

bet6寸3X10° 〈dlsplav:8000)

(S ″ヽitOhing betwoon the A head and B head is

peすoined vtth the MENU iey)

2 Self― recording/Playbacr elror rato(SP 皿 odo)

1)Load a blュ ェk tape br r● cording 〈TY 30B)

2)Set the RECORD MODE swich to STAttDARD

3)Set Fs to“ l kln to lecOrd Do slgnal tt rhe b ani

ta,o

4 ) W h a  t h e  r e c o r d e d  t t t o l l  t s ,広口 b a c k  m a t e  s u r●

that the eror rate ls below 3 x 19‐  (dlSplav 1 0080)

●2エ ラーレー ト88

1白 P母 再エラーレート (しPモ ード)

1)こ 録用ブランタテーブ (TY 308)を 表者する。
2)DlsPLAYキ ーを何度が押して、エラーレート真小モードに

する。(表示 IE― ―――)

3)RECOD MODEス イッチをLON6に する。

4)Fsを 441u12に し、未使用部分に無信号録ヤをする。

5)ヨ Sし た母分を再生したときのAヘ ッド、Bヘ ットのエラー

レートが●X16‐・(表示:m前 )以下であることを確フする。

(Aヘ フト、Bヘ フドの切り集えは、障ENuキ ーにより行う)

2自 ― エラーレート (SPモ ード)

1)置 曇鳴ブランタテーブ 〈TY 30B)を ときする。

2)-Om ttDEス イッチをSTAゆ ARDに する。

3)Fsを 生 lkH2に し、末6gR部 分に無信号録古をする。

4)紀 毎した専分を再生したときのエラーレートが6X10'(去

示 =― )以 下であることを確認する。

2 5
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5. AUD!O CHECK
オーディオ部確認

5‐l Prayback System   悲

Modo:PLAY

Test Tape t rY-7551

XLR VR:MAX

Moasuttmo● lP。四お :L!NE OuT

CHECK lTEM

離 目

PLAYBA3K SiGNAL

再生信号

SPECIFiCAT10NS

雛 値

REMARKS

備考

l PlaFbaCk Oま ,ut

level

再生出カ レベル

PttI NO・ 1"

1虹 z OdB

UN酔 こ I          Bム エ モ

■6dBV=211B      ■ 211dBJと 2趙

2 Playbac工  ioctlency

res,oぉ o

再生周波般特性

PGM NO■ 1カ lkHz

PCA4 NO /Ⅲ  20Hz

P① ″ NO(も
" 20kHz

2r Hz～211kHz=l lllB

3 PIavbacF dstorjoII

facto■

再生歪率

PCIvI NO“ 1"

lFHz,OdB

U N B A I  B A L

O晦 % o r  l本

砲 OHz HPF:IN

″ kIIz LPF:IN

4 Plavback S/N ratlo

再生S/N

憩3玉″ NO“ 1・

lRIIz, OdB

PCII邸 ユf

―

∞

U 由ヽ,g FGM HO・ 1・ tOdB)as a reteLenCe ヽ vien

PGM NO`6‐ (―●0)ヽ  PL7ed, ule s/N ratlo

― H  b e  9 5  d B  t t  mこ

m鄭 o■
・
todB)を基準にし PGM NCl“6"(∞ )

を再生したときのS/N値は95dB以上であること。

22E LPF,N

EC=A:IN

5 Plavback crosta r

再生クロス トータ

P G M  N O甘

抑懸“ L

PttI沌
・
1げ

10陀  R

WheE PCAI NO“ 8'(10kHz,L)to R and PGM NO
“
10" (10【 Hz, R)to L ‐ e plaFed back  the

CiOSStalk  7ヽiti  resPect  to  the  play  noninal

output sho● ld bo 80 dB or more

再生基準出力に対して、

PCM NO“ 8"(10と Hz L)→ R

POI NO・ 10"(llllHZ.R)→ L

を再生 したときのクロス トークは8 0 d B以上であるこ

と。

2kHz LPP:IN

IEC― A:IN
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5セ R●●o問 ing System  "栞

Moむo, nput Monl。「

Measuttmont Po nい :UNBAL OUT

CHECK ITEM

確餌項目

lNPUT S,GNAL

入力信号

SPECiFiCAT!ONS

規格t

REMARKS

備考

l Ro●ordlig h,Hi

OHt,Hi loVel

録音入出カ レベル

BA工 t

l■Hユ ■20dBI

せヽ 8AL:

】d12■ 6dBV

Tum the DIPUT coェ trol and set the l● vd at

Hh6h the OVER uldicator of よ 。 levei neter

atnost lights  Th●  。ut,ut iorel at 、 his Oohi

shodd be ■ 6 dBV=2 dB

酎PUTつ まみを同し、レベルターターのOVERイ ンジ

ケーターが点ナJ直前になるようにセットする。このと

きの出カレベルは、■6dBV=2dBで あること。

rfPuT switch i

Bムエ UNBAL

RECORD 「 vIODE

s、vitch i

STANDARD

2 Record■ = ∵=モ ー i

respo■se

録吉用友監争

師 AL i

抑Hz～ 3皿 z,■6dBV

Vヽith the deck h the cond■ion of step l 、vhen

tllP i■put sittal vades from 20 Hz to 20 ■ Hz

the recordin= freKluenCy rcsponse witi respec〔

to lふo l Hz oHiput tevel sヽ ould bc as folowst

2 0 B 1 2 t 0 2 1 1  r H z =■ o  d B

ステック 1の状態で 入 力li子の胴淡数を変化させた

とき、1【Hzの 出カレベルに対しての祭旨周波数rl性は

以下の通りであること。

211D～ 20kHz=llMB

3 Reco=と こ S ヽ  ‐=o

菊嗜 S ヽ

No mput

痛入力

The S/N ratio Nvlth respect to tho output 10vel

lll ste, l shoud be 88 dB or more

ステップ1の出カレベルに対してのS,Nい は88dB以

上であること。

2kH2 LPF!IN

IEC一 A iIN

4 Re∞ rd_.=|、 1==

録音 ク●ス ヽ―タ

唖 ALi

lにHz■ 6dBV

When the dect is in the condition of step l the

ratio betwoen the output wloA a sigll● 1 ls ilュput

to oェo chan■ el and the output aヽ  lh● otller

chamel shollld be 80 dB or more

ステンブ1の状態で、入力情■を片チャンネルに"uえ

たときの出力に対して、もう片手ャンネルの出力との

比は80dB tt Lであること。

22kltz LPF:N

EC― A,IN

5 RecordLng 低 =●=oニ

factor

録音歪宰

せ椰 ALI

l期 z■ 6dBV

OIX 8%or tess 如 Hz HPF:N

22kHz LPF,IN

Headphonど  oltp」 i

level

ヘンドホシ出カレベル

LABA工 」

1 既 , ■ 6 3 8 V

7ヽiti the deck is h いo condtio■ of steD l. turェ

the PHONES cjltrol all the 、 ,ay to is

maxlnNIm positio■  and check for 12 V oi more

at PHONES OUT Inder 32 0 1oad

ステップ1の状態で、PHONESつ まみを長大にしたと

きのPHONES OUTの 出カレベルは12V以 上 (32Q負

")で あること。

一
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6.SPECiFiCAT10NS
仕様

Audio specifications
Tape speed i8 15 ■ lni s ISP I■ode)

4075 1nm 5 1LP mo6o)

Reco,dⅢ Ⅲg Hmo(with 120‐ minute tapo:

120 m[■utes(SP mo3o)

240 minutes(LP modo)

Head drum sPo● d12000 r,m (SP mode)

1 000 rl m(LP node)

Fast wlnding timo i 60 seconds 、vit  ヽ120 miュute tape

Sampling frequoncy 1 44 1 kHz,48 kHz

32 kHz(LP mode)

Recording resolutton l 16も ■ lfnear(SP mode)

12 6it n。ェ11■●ar(LP IIode)

Frequency resPonse i

20 コ彦 to 20 kHz =03 dB (SP modc)

20 Jtt t。 145 文 Hz. ■05 dB (LP l■ ode)

S7N ratio:More tlla■92 dB

Dynamic range !W。 ,c ttian 98 dB

Total harmonic distortton(l kH7@FS-01 dB):

Less tha■  0005 % (SP mode)

Less tha■  0075 % (LP l■ odo)

Chanぃ ol seParation i lAlore ti、 ■ 90 dB (l kHz O FS))

Wow and flutter iし Iiヵ、easurablo(losS tia■  0001%)

1/O Specifications
Analog inPuts(bo13nCed XLR‐ 3‐31 wP● ):

oヽminal irp」1 lerel l -l dBじ IFS-16 331

1ヽこ、と■■m inpu( lerel t -20 dBI

IェPut im「edance ! lヽore than 10 ■ Ω

Analog inPuts(unbalanoed RCA〕:

Nomllal in,■ 1 leiel i -10 dBV

Maxll■m inpHl lovet Ⅲ+6 dBV(2 VInls)

士ェput inpedance ilVore tha■  50 kΩ

Anatog outputs(balanoed XLR‐ 3‐32,Po),

Ncninal cutptt leFel l +4 dBu(FS-16 dB)

イヽaximum o■ tput ievel i ■20 dBI

OutPIt impeda■ co!Less than loo ll

Analog oHtpvts(urlbalanced RCA〕!
Nomhal output level, -10 dBV

Man■ dm o■ lput l●▼ci! 16 dBV (2 V● ms)

Output inpedancet Less than l k Ω

HcadPhone l14Ⅲ  stereo iaok 12 X SO nw into 32 Ω

Dig talinput AES/EBU(balanoed XLR‐ 3‐31 type),

AES3 1992 oI IEC80958 Type I!(allto detect)

Digitalinput COAXlAL(unbtt anced RCA):

IEC60958 TI「 e l or T】 pe II(auto detect)

Digibl output AES7EBU(balanced XLR‐ 3‐31 type)i

AES3 1992 oI IEC60958 Type ■  (menrselectable)

Dlgital output COAXlAL(unbatanoed RCA)!

IEC60958 Type I or Typ●  ■ (1■●11■SeleCt ttle)

Para‖●11′O POrti15 pin DsuS coぃ 、cctol

RE‖OTE〔N(3 5 mrn minlJack)‐
For use 、rith RC-045 onl、 ‐

Physicai specifications
Voltage requirements i

USArCmadai120 VAC 60 Hz

E,rop。/UK:230 VAC 50 Hz

Australis1240 VAC 50 Hz

raPan i loo ▼AC,5080 Hz

Power Consumption i21 W

Dimenstons(WXHXD),432X1505イ 364 mm

l19X59ヽ lJ3 i■ch,

Weight,8 ■ 3 と予3 :し,i

章 In i卜ese so●cifttcations 9 dBV Is reFerenced to 1 0 VIms

and O dBH is referenced io 0 775 Vrms

* ChaII【es in spo●ffications and すoatt!res maF be llade

7ヽithOHt ■otico o■ o心ligatio■

■ O  d B V‐ 1  0 V r m s、0通 、1 = 0  7 7 5 V r m sて表記 しています。

*仕 様 外 観などに ,告 なく変更することがあります。

し

し

い

402mn

436mm

と回|申 ||  |1喜
信

≡
官
一
，
】

ゆ

0 論 爾 創言
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PARTS LiST SECT10N

Nu:ES

●P Cほ 取低 ― お ― m m停 応 銅 。

●PWtSmarm tn Ⅲ _崎 n9er tttmo

●Th6 P」ヽヤh碕 苺 numbeャ 。rno Pat nⅢ mberin品 o

ox,leded― ‐ に・Sup,ted

●Asに コ如時 8● Ⅲ申的鳴 and● aPaeteぃ た侑r tt the dr●u代

3球 ●●― い 帥

●△Partsに欧ヨ輸 hS～ n‐ grety cmca∞mpenen値

They mは 5●― 輸m山 的k対 ∞mponoぃ悩 r●lerio the

dP,Юpmleぃ た 政 調 ― u●ox3●lreptacsmont

●Paに 前【】marR― b●的胡 onけMlh the voぃじn des 6nated

tJ〕:JAPAl[い たい性ミR AMOA〔 口 =剛的 に よ〕XoREA

N K l : uに l l ] : A I S T R t  A

注 意

●ブリントを仮口は部品面が示されています。

●■印の部品は和期が宕千かかります。

あらかじめご了承ください。

●分解図に部書のない部品及び品書のない部品は供給しません。

●惇幸腕 コンデンサーは4晴 してあります。

回路口をい照してください。

●△印は安全重要部品です。

交換する時は必ずティアック指定の部品を使用してくださし、

●社向先

EU]:JAPAR[uS/c]■ si/1服 DA[E]:EUROPE[【]:kO脇

田K]↓ k lA3:AuSIttAL'A
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EXPLODED VlEW‐ 1

7.EXPLODED ViEWS AND PARTS LiST
分解図とパーツリスト



EXpLODED V:E昨 1

PARTS l10    0ESCRIPT10日

1 - S

i - 7

1 - 8

1 - 9

1 - 1 0

1 - 1 6

1 - 1 7

' - 1 8

1-21

1-22

1-23

1-24

1-25

Ⅲ58013509側

Ⅲ55555乃 000

,M00000500A

Ⅲ的0789700B
Ⅲ57866102仰

,E9507350,A

Ⅲ5801348702
Ⅲ57867130∞

m8443mA

IHX 588004

,E9871∞ は
4HX 757001A

45720254101

回 コ閣 m

割 7 5 0 B

B9出HET(B)

cusHloll BI BOHNET

COVER TRAY B
SH ELD SHEET)SEPv0

RIVEri PUSH RP-3045-HB

PCB ASSY.SERY0

Al16せE

CL!,HARttESSユOX9,X50

SPACE,F印出「8

PLATE EARTH

俺B ASSyi sHUTTLE

FPONT PNL ASSL B
ttAMC PLATE,TASCA‖(S)
KftOB!69

71‖Btt FL

セ

セ

・
２

日田757500A   (l10B m

J0075760t A   KftOB,SHuTLE

ⅢE951 74501A PCB ASSY RF AR4P

15733613003

t58m12490

●5■卸33006
15780222004

13mOm20

SCR即,いT TE‖3X8(BLK‖ )
SCRE‖BONNET M318

SCRミ、BlllD S―TITE MuX6

SCRtt FLAT M2X4(BLK削)
SCRtt PPAB 2X5F出1

SCREL BIIID M2X4
SCRま、31‖D C―千11E W4X8 〈BtK Nl)

SCR印.BIND P―TITE M欲8 〈BLK NI)帥帥帥

REF N0 PARIS 80    0ESC81Pi10N

,D00410800A   O‖HER S MANUAし 」APAllESE 〔J]
求開0410900A OWNER S MAHUAし,EN6とSH[EXCEPT」〕
求5740004100 的 U‖ 亜Rtt K I以 2D

ⅢE00454900A REMOTE CONTROしUN T RC―D45[J〕

口NCLじ DED ACCESSORIES
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EXPLODED VIEW 2

REF Ml PARIS N0 DESCRl PItい

２
．
２
．
　

２
．
２
．
２
．
ょ

ケ 1

2- 2

2- 9

2-10

2-11

2-12

2-13

2-14

2-15

2-16

2-17

2-18

2-19

2-21

2-21

2-22

2-23

2-24

2-25

2-26

か27

228

2セ9

2 31

2-31

2-41

2-42

2-43

2-44

2-45

H )

N I )

△ 53'700M的

△ 53i700SStK

△ 53500,32tK

△ E00526alA

△ E005288m

△ EID4233m

△ E001X瓶い

△ 田勁 l的

倒 的 il

sc7伽

切 印

△ ]コ ほ田い

中

却 7倒 ,A

中 確 liA

35074241A

却 西 lA

0160H

倒 印

如 m10A

ヽ■口1卸m

却 7H10A

鞭 7m

tgXH910A

如

お 触
35お蜘

OFd00C

却 W10A

mm EA

蜘 7gBA

仰 帥

細 ― HE

田 758XIA

的 'StXh

8-XtA
l〔ヽ3:】:;〔〕ィ′、′、Jl)｀

EOFIXL

口 お7は

期 的

●5松鎮 Hb

細 154X

457聞歓卸□
45的

Ⅲ578コ730い

な57印
45帥

郎Ml L  2 7 1  1」i  K  U K  A l
弧Ml氏 272[uS/C

t arDロ セ21[」]
価 CO10 [ゆ t]

RBER CORD[El

WER CO既 3A250V[K]

WER COF19 5A ヽ電PLU6 [眺]
t cotul[Al

BR PAHEL B

砲  母  1/0

mCKET TMttSttRI

中 酬 ER

SPACER ST8S 10U
櫛 ASSY POHER[Jl

PC8 ANL口 ⅣER[US/C]

PCB ASSY POWER[EK UK〕

PCB ASSY POWER[A〕

MSE TRANS

3ftACKEi PS
FR4ME CEllTER

CLIP RARll[SS 3 0X9 1X50
PCB ASSV tt N

FLAI CA8LECUJ0 01 1lF

'tAI CABLE CUJ(1 01セ6F
FtAI CABLE Cu↓(l o)-lT

FLAT CA8LE CU」1 0-T-200

StPPORI PC8 PStRS
CrASSiS MAIN
PCB ASSY HP

BttCKET ‖P

PCB ASSY tt AC

BRACKET FRONT CHASSiS

CHASSI草FRONT

R00 EXTENT ON

BurToH c

SPACER F80HI A
PCB ASSY FRIM

kl●B VOL

伸 B SLIDE
F師 ,9L

SCR吼 団ND Sギ TE Mals(BLK

SCR玉、DSUB LOC( M2 6X0 45

SCR田 酎HD Pイ TC ttX8(BLK

SCREW BiftD S―TITE ‖3X6

SCRtt PAN CUP S T TE M3X6

SCR日,81田O Sイ|「E,既も

SCRB 81出O SイlTE MX21
対
打

33
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EXPLODED VlEW、 3



EXPLODED ViEW‐ 3

REF 田0 PARTS ‖0 DESCRIPT10N

３
．

３
．

３
．

３
．

３
．

　

３
．

３
】

３
．

３
．

３
．

Ⅲ57618171∞

5761816801
よV0002 XXXh

i5761688m

6 7 6 1 8 1賞O i

M X k M H h

5 7 6 ' 3 1 Sコ1

●5751815arl

575131ロコ1

HDl i取町い

857St倒9m

SPS1819103
8 5 7 5 1 8 1 a l l

ヽあ,7918田

,S'81y01

抑 '蜘

75181田田

ヽおほ貶ltX

S-1は

H-lm

嗣 8175tk

4mmlHR

ヽお131ttm

銅 31″m

研5'印田01

輌 181m

中
HHDaHh

輸 1-0

抑

帥

mimxo

印

如 1541kL

白く河ClヨX的い

●5761印

帥

平 LIHl冊OR C 3 5X0 25  F」123-22

醐 D R i V E  S D 1 6 8 -御

' PORl,4 1X0 25

'LWlmoR F」 ,23-,4

S=AR 11‖IH6 SD169-21

8巳子 DR,VE SFl17-12

酬  PULLEY SD'70-21

SCPS PAl1 1 2 0X2 0 NI  F6121-16

m BLL SFN25Sm 9

HLDER BLK

SCFS,PAN 2 6X10 Zll  u619‖-11

tHIS‖lllS TRAr SD164-21

‖OtDER CASSETTE,S9162-21

SCRtt PAN 2 6X5 2N FGH4 14

PACK GEAR SD167-21

的LDER BASE BLK

SPRIH6 S(142-11

PUSに RIVET

BELT DRiVE SFl18-12

SE‖卸R BLK S753S035

SCREL PA‖20X5ZH F6114 23

PCa CTL BLK S737SO鍋

SCREL PAN TT 2 0X4 Zは

SCR[比PAlt 2 0X8 ZH  F6,14-22

6EAR CttH、 SD172 21

W LUMiRROR C 2 6X0 25  F」123-21
7 LU‖IRROR C PBIE L SC307-51

SttSOR BLK S758S038

SCREL 2X6 u印 2H引,

SCR載 脇N TT tt SX5

SIDE PLATE R SC306-51

CYL ASSY 3LK

STATOR 3LK IS24S027

POST

Ms ‖IPA M2 0X3

SCR軌 はNl 1 7X2 5ド|けG15K¬2
CABLE TI巳 08432

3-11

3-12

3-13

3-14

3-15

3-16

3-,7

3-18

3-19

3-20

3-21

3-22

3ヤ3

3-24

3-25

3-26

3-27

卜28

3-29

3-30

3-31

3-乾

3-33

3-34

3 - 3 5

3-36

3-37

35
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EXPLODED V,EW 4

REF N0 'ARIS N0 DESCR IPT 10N REMARKS

4-11

4-12

4-13

1-14

4-15

4-16

4-17

4-18

4-19-1

4-19-2

Ⅲ2 0

4-21

4-22

4-23

■24

4-25

4-28

4-27

4-28

4-29

4-30

4-31

4-32

4-33

4-34

4-35

4-35-1

4-36

4-37

4-38

4-39

4-40

4-41

4-42

4-43

4-44

4-45

4-48

4-47

4-43

卓V00011400A

V00016300A

V00016100A

対00011900A

V00018600A

V00016900A

V000,田 Ot A

V000163 jtlA

V000173tk●

V000712011

V000188m

V00070500A

V000'200B

Y00018200A

V000,田 00A

Ⅲ5761839100

V00017200A

本5761306200

V00018100A

V00019000A

米5761806000

V00016600A

V00013400A

Y00017900A

米Y00089300A

Y00016700A

,V00015600A

まV00016200A

Y00017000A
まV00069500A

よ5761699100

V00069700A

V00016400A
Ⅲ5761813600

V00016500A

承V00033400A

球V00014100A

車V00015700A

ⅢV00059200A

V00019200A

V00071000A

Y00033400A

V00014400B

FV00011600A

tV00011500A

V000,7400F

V0001如 00A
tv側0,1700A

V00017500A

V0001200F

‖ tUMiRROR C12卸 025

sP eT

ARI BI

SCRtt PAtt tl‖17X25

8 A l l D  B I村

S P  L E V E R  B r

L E V E R  B r

日 8  W  B r

側 叫 団16414

印 HjL田 i■卜14

田 旺

肥 St BttC S2129 13

WER tt B氏 SS―

にEL馬 団

REEL ASSY

‖ POLY 2 1X0 25  1」'11-18

SP SU RE[L

W [U‖IRROR C 0 9X0 25

TU ASSY

TU ASSY

‖ POLY l 獄0 25  F」111-16

SP ID[E

GEAR IDLE

PULLEY CElfrER

‖ RUMIRROR 2 1X0 3

SP BRAKE

PLAIE CAM

CAM IDLE

SP P[ATE CA郎

CHASSiS BASE BLK,S6〕2田25

SCREL TAP―TliE U612R-11

PUSH SW UE20」-11

SPACER ID (L)

SCREW PAN TT 2 0X4 ZN

SPACER ID (R)

SENSCR BLK S758S037

8P2S04

BKT CAP

BEARIドG THRUST FM'17-33

8ELT CAP SF122-11

RO[LER 6UIDE 的1骸-11

BASE lftC IN

BASE lllC OUT

SCREI PAN 10 M1 7X10

‖ LUMiRROR l 林0 25

A鮒 6EAR

LI出K LD6 3LK

亜Rtt PAll Ml 駅3 5

A t t  L l ( N )

LiHK LD6 0LK

37



DA口 40

REF N0 PARTS N0 DESCRIPT10N REMARKS

4-49

■50

■5 1

■52

■53

Ⅲ54

Ⅲ5 5

4-56

Ⅲ57

4-57-1

4打7-2

4-57-3

4‐58

4-59

4-80

4-60-1

4-61

4-62

4-63

4-64

Ⅲ65

4-68

年67

■68

V00017600A

V00083600A
とV00017100A

V00016000B

V00014600A

tV000'4900A

V00010300A

V00070409A

V000,3300C

V000256000

V00025700B

V00025800B

V00013500B

V00014800B

V00012700A

Y00012800A

ネV00011800A

V00018500B
IFY0001 5900A

V00069800A

V00025900A

来r00053400A

Y00070600A
4tV00056000A

Att Ll (OUT)

CYL ASSY CYKF2‖80掛

SPR ll16 千6-R

TG―R

ROTCR BとK

FRANSE CAP

V9RM ‖HEEL Sl1170-12

CENttER 6EAR,Sll'71-12

6EAR L06 8[K S729卸10

に粥 MOTOR S‖13111

MOTOR PULLY

6EAR ASSY

B[LT LDS

S[NSOR ‖R EZ713-00

L〕 ER LD6 BLK

PINCH ROLLER

SCREW PAN 40 M1 4X2 5

SOLENOID 餅133-11

BKT SOL

PUSH SW UE20」-12

BRAKE PAD

‖ PORI,3XT0 45  U」16E-11

TERMillAL 5PIN  UH12S-11

SCRtt M1 2X4 UG23R-11

EXPLODED VlEW‐ 4
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DAB40

8.PC 30ARDS AND PARTS LiST
基板図とパーツリスト

0

0

G
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MAlN PCB
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|

●|

SHuTTLE PCB

ら

●

●

SW AC PCB

'CB SV AC cRl
杓 0-3 ,ヽ4瞬 肇
E000,43-00A

一

一

一

一

一

　

‐

‐

‐

‐

‐

ｌ

ｉ

ｌ

ｌ

ｌ

ｌ

ｌ

‐

一
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FRONT PCB
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DAL40

SERVO PCD

RF AMP PCD  SIDE A RF AMP PCB  stDE B
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POWER PCB

ほ00-Sヽド00e3

44



DAB40

MA:N PCB ASSY MAlN PCB ASSY

REF N0 PARTS N9 DESCRIPT10N REF N0 PARIS N0 DESCRIPT10N

D301

D302

D303

0304

Jl

」2,3

J4 5

K301

[101 201

し102 202

と103 203

[151 251

し152 252

L301-304

L 4 0 1

L402

L403 404

L405

P 1 2 ,

P i  3 1

P 1 4 1

P 1 5 1

P152

P 1 8 1

P162

P 1 7 1

P531

P541

0101 201

R159 259

R169 269

U101 201

U102 202

U103 203

U'04 204

U卸1

U卸2

U303

U304

U305

U308

U401

U402

U403

u404

U405

0416

承E95074400A

ネE90074400A
ヤE00533200A

5224015020

5224015020

5224015020

5224015020

E0013220

[0047090

[0035810

PC8 ASN IAlll

PCB ltAIN

WIRt ttAlN 40 と=95

D lSS133T-77 FT

D lSS133T-77 F子

D lSS133T-77 F干

D lSSi33T-77 FT

」ACK RCA 4P WHT RFD

」ACK XLR IN NC3FAH2

」ACK Ne3MAH〈XLR)

5290012700   RELAY 12V 65A-237PL

5347027620   1ERRITE BEAD FBR07HA350

5347027620   FERRITE BEAD FBR07HA850

5347027620   FERRITE BEAD FBR07HA850

5347027620   FERRliE BEAD FBR07HA850

5341027620   FERRITE BttD FBR07HA850

5236032720   C01と CHOKE 1 0UH K(LAP21)VT

5286032920   001L C‖OKE 1 5UH K(LAP21)VT

5286033320   COIL C‖OKE 3 3UH K(LAP2子)VI

5292808620   E‖I FILTER EMC EMl 10000PFT

COIL“C,OKE 47UH ttL04NA

CONNECTOR CFF5117

PLuC CO世N  Bo4B―PH―K―K

COltNECTOR CFF5126

00NNEC千OR CFF5111

00NNECTOR CFF5107

PLU6 CONN  810B―PH―K―S
P[UG CONN  8023-PH―K―S

PLU6 CONN  8078-PH―K―S
PLU6 60HN  804B―PH―K―R

PしU6 CONll  B00B―PH―K―S

IR 2SD1915TA

VAR RES RK09Kll10-20KB

RES ARRtt EXBFllと668FP

IC NE5532AN

IC N」M21000

1C NE5532AN

IC NJ‖5532S

iC ADC AK5351-YF

IC DAC AK4321-VF

TR DTCl増XSA

子R DTC124[SA

ICi NJM7805FA

TR DTAl14ESA

IC CXD2807Be

10 SRAM SRM28256SLMX70

1C TC74HC157AF一TP2

1C TC74HC04AF―IP2
iC UPD7840316C-8BT

S∝ 【ET iC160-0324-350

5286030200

E00埼770

5336255400

E0045860

E0045710

E0045670

5336250000

53382組200

5336249700

5336251400

5336249600

5231762520

R0076210

R00330000A

5220431800

S0000170

5220431800

5220431100

S0029074

S0029084

5232255920

5232255720

13447952

5232254720

St 024U23

S0024254

5220103卸0

5220093500
・1024373

[0048370

(BLK)

仰HT)

(‖‖干)

(V‖T)

(RED)

(‖HT)

U40S

U417

U408

U409

1 4 1 0

U411

X401

X402

X如 3

X404

X405

S003320001

S0021454

S10鶴414

5220116300

帥0314900A

5220118700

E004660

[0046曽0

E00483対

[00弱690
rD34701 20∞

IC SYSTEM ROM M2701001-1 2Cl

lC H974HC573FPEL

IC M93e46-Ml16T

IC HD74HCi26FP

IC UPD780546e―A25 V1 00

iC M51957BFP

RESONATOR 22 5792M

RESONATOR 49 152M

RESONA10R 37 632hl

RESONATOR 16 000MHZ

OSC CERAMiC CST4 19市6W

SHUTRI PCB ASSY

REF HO         PARIS N0 OESCRIPT10N

とE950771 00A   PC8 ASSY SHUilLE
車E90077100A   PCB SHU「TLE

E0044670研   HARHESS ASSY SttUTTLE

E0000460     ENCODER SR6PHJ

」841

S 1 9 1

SW AC PC口 ASSY

『〔F Hl PARTS N0 DESCRIPT10N

C 6 t l

」1

Si

4E95074300A

本E90974300A

△ E0022570

g00446200A

ZS 5300060700

PCB ASSY SV AC

PCB SW AC

SPK KI[LER 0 0047UF/250V

HARNESS ASSY SW AC

SW PUS‖ SDDとD1248A

FRONT PCB ASSY

REF tt0 PARTS N0 DESCRIPT,ON

Dl 々

92

03

05-33

P411

P 4 3 1

P 4 5 1

P 4 8 1

01 2

=E950770018

キ[900770008
と5555590000
XM00757000A

ネM00761000B

=M00323600A

S0029152

S0030862

30023141

5224015020

E0046130

5336287500

5336249600

5386249800

5292254720

PCB ASSy FRONT

PCD FRONT

P[ATE A EARTH

BRACKET VOL

BRAC(ET FL

SHEET ADHESIVE

[ED LN386PX(6Rド)
とED Llt48YPX(ANV)

LED L世28Rは(RED)
D lSS133T 77 FT

CONHECTOR CFF3326

PLUG CONN  S58-PH―K―S (‖‖T)

PtU6 CONN  806B―PH―K―S (‖Hl)

P[UG CONN  808B―PH―K―S (VHT)

TR DTAl14ESA

奄



DA口 40

FRONT PCB ASSV HP PCB ASSY

R E F  N 0 PARIS NO    DESCR IPT10N REF N0 PARTS N9 DESCRIPT10N

5242132300

5300団7300

E0052690

5300017抑
[0042960

E0047272

S0018723
[00423800A

s220066700
R008563ヽ

R ARRAL EXB Z07E223J

馴 SL10E l-2 N SSSU01

SW SSSuO,ユPtssl
Sll SとIDE l-2 H SSSU01

S7SSSUo42くL・6)

SW EVe21509K
iC M66004FP
IND TUBE B」6226K
IC HD74HC14P

VAR REtt RK,)Kl14(20KA)

S7-28

Ul

U2

U3

VR  ヽ2

,′O PCB ASSV

REF N0 PARTS N0 DESCRIP千10N

D501

D502

9503-506

」S01
」502

」503
」504

」505

」516

t501

に502
t503-509

L510

L5')-514

LSlS

L516 517

L5,9 520
L522

P511

P512
6501

R508

R509

T501

U501

U502

U503

U504

U505

U506

ⅢE95074600A
なE90074600A

的023912

5224571001

s0023912

5330016100

5334079900
E0046180

E0020230

E0047090

E0035610

5292807920

5292808620
5292808020

5292808620

5347027620
5292807920

5347027620

5347027620
5292808620

E0045710

E00奄670

5232255620

52421,89∞

52421,8400

5320046300
So029250

13442774

13441784

5220051600

5220040900

S00267,0

PCB ASSY I/0

PC巳1/0

D 性982
0 ZElt[R RD3 0EL2 FR

9 格982

JACK 3P

SOCKET CONN  15P DSU8
JACK YKe21-3627

JAC( RCA Plll 」(ORG)
」AC( XLR IH HC3FAH2

JACK‖翻 AH IXLR)
[‖I FIL千[R EMC EM1 47PFT

EMI F LTER“Eに EMT 10000PFT
EMI FILTER,EI,C EM「 100PFT
EMI FILTER EMC EM1 10000PF干

F[RRI子E 8EAD FBR07‖A850

酬1日 LTER tt E肝47PFI
F[RRIT[BEA,FDR07H鳩50
F[RRITC 9EA9 FBR07HA850

EMi日 LTERI EMC EM1 10000PFT

CONNECTOR CFF5111

CONNECTOR CFFS,07
千氏DTCli4ESA

RES ARRAY RMLS eJ223

RES ARRAY RMLS 4J103

TRA‖S PULS TC-1027-04
iC iR3T24
1C SN74LS147N

le SN74LS145N

le TC74HC00AP

lC UP97411eu01c

tC‖引34050P

1     46

点 _ _

Jl

L101 201

Rl

R301 902

Ul

ⅢE95077200A
IE90077200A

,5555S90000

章E00447000A

5330012800

5236032720
R00762000A

△ R0035141

5220427900

1

PCe ASSY ltP

PCB HP

PLATE A,EARTH

HARftESS ASSY HP

」ACK 3P FJ3320B―M

COIL CHOKE 1 0UH K(tAP2T)VT

VAR RES RK09L12BO-20KAX2

R 1/2叫 10 0HM 」 FT

iC M52'6t

SERVO PCB ASSY

REF l10 PARIS NO    DESCRIPT10N

四
四
閉
的
０５２

051-53

0200 201

t51 52

と53

P,02

P103

P〕04

P'05

053

054 55

055

い7

058

R62-64

R74

R200211

Uil

U51

U52

U53

U54

U81

U 1 0 1

U 1 2 1

u200

なE95073501A
ⅢE90073500A

S0021344

S0023854
14728449

14728094

E0032154
13124増9
E0023650

E0023690

E0042184

533S249400
13124021

E0023830
卸017904

5230020200
,3423276

,3423286

523m20200
13423238

P0067464

△ 的034901
R1067464

S0000974

5220451100

S0033530

S0028864

S0033414

5220448800

5220448900

S0024104

5220449000

●|
|
|

PCB ASSY,SERV0

PC8 SERV0

D ttB160L-40

D R8060L-40TE25

COIL 390U‖ 10拷

COIL CHIP 22UH 5%
00fINECTOR 52271-2490

CONNECTOR,ZH 6B-2R
CON‖ECTOR-1l FE―ST―VK一N

COHllECTOR!1 5FE―ST―VK一N

COHttECTOR 52271-1790
PLuC CON門  804B―P‖―【―S(‖HT)

CONNECTOR 4P S48-ZR
CONNECTOR(09FE―ST―VK一N

TR 2S0992K―Z―E2

TR 2SA1314B―TE12[ C

TR DTAl'4EkAT-146

TR DICl14ERAT-146
1R 2SA1 3148-T[12L C

rR O「Cii4EKAT-146

RES ARRAYl1/1SW 4X47K J
RD 1/2‖ 1 0 011M J F干

RES ARRAV,1/16W 4X17K J
tC H洲3403AV (IEl)
iC LB'638M IP―T2

1●CXP37S32-lXXR Vl ol

lC Sl174LV14APW EL
iC M93C46-MN6T

iC [B3110‖

iC L81851M

iC LBl聞2V

iC L81836M

十一



DA口40

RF AMP PCD ASSV POWEPtPCB ASSY

R〔F lle PARTS いO    DESCRIPT10N REF l10 PARTS jt0 DESCRⅢPl10出

=E9田74501A
とE90074500A
Ⅲ門0757100A
1420094

14723102

14728094

E0034094

E0027734

E0034074

13423238

,3423238
13427337
13428288

R0066284

卸024084

PCB AStt RF ttP
PCB RF ttP

SHIELD CAStt A

COIし,C‖IP 22UH 5斉

C01と,C‖IP l側UH 5拷

001L ClflP 22UH 5%

0011NECiOR S6BZRSM3ATF

CONNEC10R S12BZRSM3ATF

COllNECTOR S4BZRSM3ATF

TR,DTC144EKAT-146

「R)OTC144EK灯-1■

TR 2SC2412K
TR DTC14EKAT-1打

VAR RES EWКWSX50B53

lC CXA1384R

03

05

0 1 1

R5 8

Ui

POWER PCB ASSV

REF N0 PARTS N0 DESCRIPi10N

C3

CS

C7‐10

C 1 2

C 1 4

C 1 5

C 1 7 1 8

C24 25

承E95074201A
承E9507421,A
存[9507424,A
4E9507426'A

!国0074200B

■5800501502
■5730003008
■5786700400
本5555590000
■E0034560

Ⅲ問9869500A
承ヽЮ0869600A

△ 5260424910

△ 5280424320

△ 〕2908842

△ 12900842

△ 5260423110

△ 5280426410

△ 5260476910

△ 5260473420

PCB ASSY POWER [J]

PCB ASSY POWER [US/C]

PCB ASSY PO‖ER [E K UKB

PCB ASN POWER[妃

PCB PI WER SUPP‖

HEAISi‖K

SCR墨、8111D ‖】 8

EARIlrしU6B-4■ 20 てUS/C〕

PI虫TE A EARiH

CLIP FUSE ‖0446 〔E K UK A〕

SHIELD COVER [E K U( A〕
‖ASHER [E K UK A]

C(ELEC  220UF 50V
e,ELEC  100UF 50V

e C0 9 1UF 50V

e CC O IUF 50V

e〔LEC 4700UF lW

C CtEC  1000UF lSV

C ELEC  3300UF 25V

C ELEC  100UF 25V

e,ELEC  47UF 16V
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DA-45HR Remote Control Code MODEL: RC-D45

KEY No. Function DATA KEY No. Function DATA
K1 0 K33 40
K2 1 K34 AUTO ID 41
K3 2 K35 MENU 42
K4 OPEN/CLOSE 3 K36 43
K5 4 K37 MARGIN RESET 44
K6 5 K38 DISPLAY 45
K7 6 K39 SINGLE PLAY 46
K8 7 K40 REPEAT 47
K9 CAPS 8 K41 SP-1 48
K10 CHECK 9 K42 CURSOR ← 49
K11 POSITION A K43 CURSOR → 4A
K12 ID SELECT B K44 4B
K13 INS / + C K45 4C
K14 DEL / - D K46 4D
K15 EDIT E K47 4E
K16 ENTER F K48 4F
K17 10 K49 SKIP << 50
K18 11 K50 SKIP >> 51
K19 12 K51 MEMO 1 52
K20 13 K52 MEMO 2 53
K21 1 / ABC 14 K53 REW 54
K22 2 / DEF 15 K54 F FWD 55
K23 3 / GHI 16 K55 LOC 1 56
K24 COUNTER MODE 17 K56 LOC 2 57
K25 4 / JKL 18 K57 STOP 58
K26 5 / MNO 19 K58 PLAY 59
K27 6 / PQR 1A K59 PAUSE 5A
K28 CHAR 1B K60 RECORD 5B
K29 7 / STU 1C K61 5C
K30 8 / VWX 1D K62 SAMPLING MONITOR 5D
K31 9 / YZ& 1E K63 REC MUTE 5E
K32 SKIP PLAY 1F K64 5F

NEC format   Custom code = 8371 h

JACK: 3.5 STEREO PHONE JACK
TIP     :3V power supply for remote controller
RING :control signal



Symptom: Small jitter components will be added on the digital output momentarily at the beginning
of PLAY, REC/PLAY, EJECT or tape loading. Some machines receiving this digital
output may get out of synchronization.

Example:
* TM-D8000's Fs STATUS will show "UNLOCKED" momentarily.
* Sonic Solution will take about 10 seconds to re-lock.

Cause: The power supply fluctuates slightly at the beginning of the drum motor rotation.
Solution: On the Power Supply PCB, short R19 (3.3 Ω) and replace the heat sink with enlarged one.

There is no production which have the new heat sink as of 20/Apr/2000.

TASCAM DA-45HR, Heat Sink

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.        0010
DATE  26th April 2000

4A3334

Replace the original heat sink with
Heat Sink, 45HR  P/No. M011542-00A

Short R19 by inserting a jumper wire to W10.

Power Supply PCB Assy



Phenomenon: No output or noise can be heard with self-recording/playback. No problem on
playback with tapes recorded by other machines.

Cause: In very rare occasion, DPG (delay PG) value stored in the EEPROM (U54 on Servo PCB
Assy) is misread causing faulty recording position.

Solution: 47 kΩ pull-down resistor has been added to U54-2 and 5 on the Servo PCB Assy on the
products with S/No. 0040171 and higher.

Note: DA-45HR does not concern this phenomenon.

47 kΩ resistor, P/No. 52400322-20

TASCAM DA-40, DPG (Delay PG) Misread

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.         9928
DATE  22nd October 1999

  4A2994

Servo PCB Assy
Components Side

1 4

58

U54
Add 47 kΩ resistor between pin 2 and 5.



System ROM, U406 on the Main PCB Assy has been upgraded from V1.00 to V1.10 on the
products with S/No. 0060001 and higher.

P/No. (PGMed ROM) P/No. (Blank ROM)
SYS V1.10 S003320-00B S0001133 (M27C1001-12C1)

  * Use the PLCC 3232-11 (Advantech) ROM adapter to program the M27C1001-12C1.
    This ROM Adapter is the one being used for RC-898 (CONT) ROM.

Problem Corrected by V1.10

1) Ready to write the START ID. Start audio recording. Press ENTER immediately then the unit
will freeze.

2) Renumbering during LP mode. The first START ID is renumbered correctly (300 frames).
However, other START ID's are recorded wrongly (600 frames).

3) LOC2 does not work during REPEAT A-B mode.
4) LOC1 and LOC2 do not work during FFWD, REW, CUE and REVIEW.
5) When locating, mechanism mode transits to capstan driving mode near the locating point. In that

case, pressing PLAY cannot reserve PLAY mode but stops at the locate point.
6) When the unit cannot find target program number due to that the program number is

discontinuous, the unit goes to PLAY mode on adjacent program. This behavior has been
changed that the unit stops when the target is not found.

TASCAM DA-40, ROM Upgrade (SYS V1.10)

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.         9927
DATE  22nd October 1999

  4A3033



Symptom: When a tape is loaded, a machine does not accept it and ejects a cassette automatically.
Cause: Total length of (cassette shell + opened lid) is slightly longer than usual. When such cassette

is loaded, Cassette IN Switch cannot be activated.
Solution: Slightly bend a lever for the Cassette IN Switch as shown below.

Note:
1) Cassette IN Switch is located at No.73-22-04, Fig. 3-17, page 14, DA-30MK2 service manual.
2) This symptom has been confirmed in Japan with following tapes.

maxell R-120DM / TDK R-120 / 3M R-120 / KAO

R-9/10/, DA-30/30MK2/40/45HR, False Cassette Loading
No.        9920
DATE  3rd September 1999

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

Bend the lever slightly.



System ROM, U102 on the Main PCB Assy has been upgraded from V1.10 to V1.30 on the
products with S/No. 0090001 and higher.

P/No. (PGMed ROM) P/No. (Blank ROM)
SYS V1.30 S003157-00D S0001133 (M27C1001-12C1)

  * Use the PLCC 3232-11 (Advantech) ROM adapter to program the M27C1001-12C1.
    This ROM Adapter is the one being used for RC-898 (CONT) ROM.

Problem Corrected by V1.30

1) Ready to write the START ID. Start audio recording. Press ENTER immediately then the unit
will freeze.

2) Set dd mode. The DA-45HR is now recording AES/EBU signal. Digital out of the CD player is
also fed to COAX input. START ID is recorded erroneously when the program number of the
CD is incremented.

3) When SKIP is pressed many times rapidly, some SKIP commands may be missed.
4) LOC2 does not work during REPEAT A-B mode.
5) LOC1 and LOC2 do not work during FFWD, REW, CUE and REVIEW.
6) When locating, mechanism mode transits to capstan driving mode near the locating point. In that

case, pressing PLAY cannot reserve PLAY mode but stops at the locate point.
7) When the unit cannot find target program number due to that the program number is

discontinuous, the unit goes to PLAY mode on adjacent program. This behavior has been
changed that the unit stops when the target is not found.

8) Originally, STANDARD and HR mode cannot be mixed on one tape. Warning message will
appear if the operator attempts that. However, following procedure will mix them illegally
causing half or double speed sound.

1. Load a tape stripped with standard mode.
2. Enter Rec/Pause mode.
3. Change the Rec mode switch to HR(24BIT).
4. Start recording. No warning appears.
5. Rewind and reproduce the recorded portion. Mechanism runs at the standard speed and

the half speed sound can be heard.
* By the same manner, standard mode recording can be mixed on the tape stripped with HR

mode. In this case double speed sound can be heard on playback.

TASCAM DA-45HR, ROM Upgrade (SYS V1.30)

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.        9909
DATE   9th April 1999

  4A2991  4A3045



In case the customer requests to lower the fan noise, applying Bracket Kit, Fan DA-45HR is
suggested.

Bracket Kit, Fan DA-45HR   P/No. V000866-00A

This kit consists of following parts:

Description Q'ty
Harness Assy, Fan Kit 1
Bracket, FAN A 1
Bind M3×6 2
Bracket, FAN B 1
Pin, Step 4
Damper 4

Changes made with this kit are:

1. Insert series 33 Ω resistor to reduce the driving voltage of the fan.
⇒ See page 2 for the details.

2. The fan is mounted horizontally and isolated from the chassis by dampers.
⇒ See page 3 for the details.

TASCAM DA-45HR, Fan Noise Suppression
No.        9905
DATE  5th March 1999

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 3

Shrink Tube 33 Ω

4A2970



 Reducing the Driving Voltage

According to Tech-Info No. 9904, wiring between the Power PCB Assy and the cooling fan have
been changed on the products S/No. 0070001 and higher. Therefore, procedure to insert 33 Ω
resistor differs depending on the products serial number as following.

DA-45HR S/No. up to 0069999
Insert the Harness Assy, Fan Kit between the Power PCB Assy and the fan.

DA-45HR S/No. 0070001 to 0089999.
Take out 33 Ω resistor from the Harness Assy, Fan Kit. Or, use an equivalent 33 Ω (1/4W) resistor
such as P/No. 51814460-00.
Cut the original red wire and solder 33Ω resistor there. Cover them with shrink tube.

DA-45HR S/No. 0090001 and higher.
Bracket Kit, Fan DA-45HR has been mounted.
The 33 Ω resistor is mounted across a cut foil on the Power PCB Assy.
The resistor will be regularly mounted on the PCB in the future production.

Page 2 of 3
   9905

Power PCB
Fan

+
_

Harness Assy, Fan Kit
Power PCB

Fan
+
_



 Isolating the cooling fan from the chassis

Note:
Originally the cooling fan is fixed by 4 pcs of M3 × 30 screws. On the procedure below, abandon 2
pcs of them and use 2 pcs of M3 × 6 included in the kit.

Bracket, Fan A

Main Chassis

2 pcs M3×30
(Original)

2 pcs M3×6

Bracket, Fan B

4 pcs Pin, Step

4 pcs Damper

Do not use a screw longer than 6
mm otherwise the screw touches the
fan causing vibrations.

Page 3 of 3
   9905



To improve the productivity, cooling fan and Power PCB Assy have been changed on the products
S/No. 0070001 and higher.

Old New
Cooling fan E005067-00A E0051380
Power PCB Assy E950742-00A [J] E950742-00B [J]

E950742-10A [US/C] E950742-10B [US/C]
E950742-40A [E, K, UK] E950742-40B [E, K, UK]
E950742-60A [A] E950742-60B [A]

Note: Old and new fan are completely same except that the old fan has lead wires soldered on the
PCB and the new one has a plug-in connector.

Old style
Power PCB Assy and cooling fan are connected with a junction connector.

New style
Power PCB Assy and cooling fan are connected with connectors.

Note:
Only the new cooling fan is available for the spare part.
When the new cooling fan is fitted to the old unit,
remove the original wires from the old cooling fan
and then solder these wires to the terminal of the
new cooling fan as shown.

TASCAM DA-45HR, Change of Cooling Fan
No.        9904
DATE  5th March 1999

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

4A2761  4A2762

Soldering
at terminal

Soldering at
Solder side

Red

Black

Power PCB Old Fan
+
_

Junction

Power PCB
+
_

New Fan

Connector
Connector at
parts side



Corrections are required on the service manual (P/No. D004642-00A) as shown below.

Page 36 EXPLODED VIEW-3 EXPLODED VIEW-4
Page 38 EXPLODED VIEW-4 EXPLODED VIEW-3

TASCAM DA-45HR, Service Manual Correction

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.          9851
DATE  18th December 1998



System ROM, U102 on the Main PCB Assy has been upgraded from V1.00 to V1.10 on the
products with S/No. 0070001 and higher.  New feature has been added.

P/No. (PGMed ROM) P/No. (Blank ROM)
SYS V1.10 S003157-00B S0001133 (M27C1001-12C1)

  *Use the PLCC 3232-11 (Advantech) ROM adapter to program the M27C1001-12C1.
   This ROM Adapter is the one being used for RC-898 (CONT) ROM.

Additional Feature

1) “DD” mode has been added in the menu of Auto ID level newly.

This allows the automatic recording of Start IDs based on the digital data from digital audio devices
like CD or DAT machine through digital input coaxial connector.

Refer to supplement owner's manual P/No. D004600-00A attached.

TASCAM DA-45HR, ROM Upgrade (SYS V1.10)

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.         9844
DATE  20th November 1998

  4A2862



» DA-45HR

A new setting has been added to the Auto ID level menu (3.2, “Auto ID level”). 

This allows the automatic recording of START IDs based on the digital data received from digital audio

devices connected through the DIGITAL INPUT COAXIAL [34] connector.

The menu options are now: -48dB, -54dB, -57dB, -60dB and dd. The dd setting detects the start of a

track, as determined by the digital subcode, as opposed to the start of the audio material (the two may

not be identical).

If a DAT deck is connected to the DA-45HR through the COAXIAL interface, the START IDs and SKIP

IDs on the source deck are transferred over the coaxial connection and recorded on the DA-45HR.

If a CD player is connected, when the start of a track is read, a START ID is written on the DA-45HR with

the same program number as the track number on the CD player.

Note that if an analog connection is made between the DA-45HR and a CD or DAT recorder, and

recording is carried out through the analog connections, even if dd has been selected, the Auto ID level is

automatically set to -54dB. This is also the case if a digital device other than a DAT recorder or a CD

player is attached to the DA-45HR.

NOTE

– When recording in HR mode from a DAT recorded in standard (non-HR) mode, the start ID (normally 9

seconds in length) will be recorded at double speed (i.e. 4.5 seconds). Skip IDs (normally 1 second) will

likewise be at double speed (0.5 seconds).

– CD tracks of less than 18 seconds may not have their corresponding START IDs recorded properly.

In order to ensure accurate program searching, a gap of at least 9 seconds should be left between the

end of one START ID and the beginning of the next.

TEAC CORPORATION



Strictly Confidential

Drum time can be cleared by the following procedure.

1  Turn the power on.
2  Press MENU several times then "Drum T"  "xxxx H" appears.
3  Insert a cassette of which a hole (3) is opened.
4  Wind a tape to EOT (End Of Tape).
5  Hold STOP then press MARGIN RESET and MENU simultaneously.  Then
"DrumT 0000H" appears on the display and starts counting.

TASCAM DA-45HR / DA-40, Clearing Drum Time

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.         9840
DATE  29th September 1998

(1)

(4)

(2)
(3)



System ROM, U406 on the Main PCB Assy has been upgraded from V1.10 to V1.11 on the
products with S/No. 0190001 and higher.

P/No. (PGMed ROM) P/No. (Blank ROM)
SYS V1.11 S003320-00C S0001133 (M27C1001-12C1)

  * Use the PLCC 3232-11 (Advantech) ROM adapter to program the M27C1001-12C1.
    This ROM Adapter is the one being used for RC-898 (CONT) ROM.

Problem Corrected by V1.10
Make analog recording with a consumer DAT.
Reproduce it with DA-40.
Consumer products such as DAT or MD cannot record the SPDIF out of the DA-40 and shows
“recording prohibited”. (According to the SPDIF regulation, they should record.)

Cause of problem is that the DA-40 outputs wrong category code in the C-bit.

TASCAM DA-40, ROM Upgrade (MAIN V1.11)

Important Information for Service Stations and Customers

TECHNICAL INFORMATION

Page 1 of 1

No.        0020
DATE  12th July 2000

4A3426



ASAHI KASEI [AK5351]

0166-E-00 1997/4
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                                                                                                                                                AK5351

                                                                                             Enhanced Dual bit ∆Σ 20bit ADC

GENERAL DESCRIPTION
The AK5351 is a 20-bit, 64x oversampling rate(64fs), 2-channel A/D converter for stereo digital systems.
The ∆Σ modulator in the AK5351 uses the new developed Enhanced Dual bit architecture. This new

architecture achieves the wider dynamic range, while keeping much the same superior distortion

characteristics as the conventional Single bit way. The AK5351 is suitable for digital surround and Hi-Fi

audio application such as Car-audio, MD, etc. Analog inputs of the AK5351 are normally Full-differential inputs,

while they are also acceptable Single-ended inputs.

The AK5351 is available in a small 24pin VSOP package which will reduce your system space.

FEATURES

          � Full-differential / Single-ended inputs
          � S/(N+D): 97dB
          � DR, S/N: 103dB
          � Linear phase digital filter
                Pass band:  0~22kHz(@fs=48kHz)
                Pass band ripple: ±0.005dB
                Stop band attenuation: 80dB
          � Digital HPF for DC-offset cancel
          � Master clock: 256fs/384fs
          � Power supply: 5V±10%
          � Small package: 24pinVSOP



ASAHI KASEI [AK5351]

0166-E-00 1997/4
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���� Ordering Guide

AK5351-VF     -40~85°C          24pin VSOP

AKD5351/2      Evaluation Board

���� Pin Layout

���� Replacement from AK5350 to AK5351

AK5350 AK5351

 Package      28VSOP           24VSOP
 *)Interchangeable with AK5350

 Analog Inputs Voltage        ±3.47Vp-p         ±2.10Vp-p
   *)Acceptable Single-ended

 fc of HPF(@fs=48kHz)           7Hz             1Hz

 SCLK          ~64fs           ~128fs



ASAHI KASEI [AK5351]

0166-E-00 1997/4

- 3 -

PIN/FUNCTION

No. Pin Name I/O FUNCTION

    1  AINR+ I  Right channel analog positive input pin

    2  AINR- I  Right channel analog negative input pin

    3  VREF O  Voltage Reference output pin              (VA-2.6V)
  Normally connected to VA with a 0.1uF ceramic capacitor in
  parallel with a 10uF electrolytic capacitor.

    4  VA -  Analog section  Analog Power Supply, +5V

    5  AGND -  Analog section  Analog Ground

    6  AINL+ I  Left channel analog positive input pin

    7  AINL- I  Left channel analog negative input pin

    8
   10
   11
   14

 TST1
 TST2
 TST3
 TST4

 Test pin                             (Pull-down pin)
  Should be left floating.

    9  HPFE I  High Pass Filter Enable pin             (Pull-up pin)
  "H": ON
  "L": OFF

   12  VD -  Digital section Digital Power Supply pin, +5V

   13  DGND -  Digital section Digital Ground pin

   16  PD I  Power Down pin
   "L" brings the device into power-down mode. Must be done
   once after power-on.

   17  MCLK I  Master Clock input pin
   CMODE="H":384fs
   CMODE="L":256fs

   18  SCLK I/O  Serial Data Clock pin
  Data is clocked out at the falling edge of SCLK.
   Slave mode: 64fs clock is input usually.
   Master mode: SCLK outputs a 64fs clock.
   SCLK stays low during the power-down mode(PD="L").

   19  LRCK I/O  L/R Channel Clock Select pin
   Slave mode: An fs clock is fed to this LRCK pin.
   Master mode: LRCK output an fs clock.
   LRCK goes "H" at SMODE2="L" and "L" at SMODE2="H"
   during reset when SMODE1 "H".

   20  FSYNC I/O  Frame Synchronization Signal pin
   Slave mode: When "H", data bits are clocked out on SDATA.
    As I2S slave mode ignores FSYNC, it should hold "L" or
    "H".
   Master mode: FSYNC outputs 2fs clock.
   Stay low during the power-down mode(PD="L").
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   21  SDATA O  Serial Data Output pin

   Data are output with MSB first, in 2's complement format.

   After 20 bits are output it turns to "L". It also remains "L" at a

   power-down mode(PD="L").
   22  CMODE I  Master Clock Selection pin

   "L": MCLK=256fs

   "H": MCLK=384fs
   23

   15

 SMODE1

 SMODE2

I

I

 Serial Interface Mode Select pin

   Defines the directions of LRCK, SCLK and FSYNC pins and

   Output Data Format. SMODE2 is pull-down pin.

 SMODE1 SMODE2 MODE LRCK

L L Slave mode: MSB justified   :  H/L

H L Master mode: Similar to I2S   :  H/L

L H Slave mode: I2S             :  L/H

H H Master mode: I2S           :  L/H

   24  VB -  Substrate Power Supply, +5V
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ABSOLUTE MAXIMUM RATINGS

      (AGND,DGND=0V; Note 1 )

Parameter Symbol min max Units

 DC Power Supply:Analog Power(VA pin)
             Digital Power(VD pin) (Note 2 )
             Substrate Power(VB pin)

VA
VD
VB

-0.3
-0.3
-0.3

6.0
6.0/VB+0.3

6.0

V
V

 Input Current  (Any pin except supplies) IIN - ±10 mA

 Analog Input Voltage
    AINL+,AINL-,AINR+,AINR-pins    (Note 2 )

VINA -0.3 6.0/VA+0.3 V

 Digital Input Voltage                 (Note 2 ) VIND -0.3 6.0/VB+0.3 V

 Ambient Temperature Ta -40 85 °C
 Storage Temperature Tstg -65 150 °C
 Note 1 : All voltage with respect to ground.

 Note 2 : Absolute maximum value is the highest voltage in 6.0V, VA+0.3V and VB+0.3V.

WARNING: Operation beyond these limits may result in permanent damage to the device.

                   Normal operation is not guaranteed at these extremes.

RECOMMENDED OPERATING CONDITIONS

     (AGND,DGND=0V; Note 1 )

Parameter Symbol min typ max Units

 DC Power Supplies: Analog Power
           Digital Power(VD pin)
           (VB pin) (Note 3 )

VA
VD
VB

4.50
4.50
4.50

5.0
5.0
5.0

5.50
VB

5.50

V
V
V

 Note 1 : All voltages with respect to ground.

 Note 3 : The VA and VB are connected together through the chip substrate and have several ohms

              resistance. The VA and VB should be powered at the same time or earlier than VD.

 * AKM assumes no responsibility for the usage beyond the conditions in this data sheet.
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ANALOG CHARACTERISTICS

  (Ta=25°C; VA,VD,VB=5.0V; fs=48kHz;  20bit; Input signal frequency=1kHz,

     Measurement Bandwidth=10Hz~20kHz; unless otherwise specified.)

Parameter min typ max Units

 Resolution 20 Bits

 Analog Input Characteristics (Analog source impedance: 330Ω)

 S/(N+D)                (Note 4 ) 88 97 dB

 Dynamic Range   (A-weighted) (Note 5 ) 97 103 dB

 S/N             (A-weighted) (Note 6 ) 97 103 dB

 Interchannel Isolation          (f=1kHz) 100 120 dB

 Interchannel Gain Mismatch 0.1 0.3 dB

 Gain drift ±200 ppm/°C
 Input Voltage Range ±1.97 ±2.10 ±2.23 Vp-p

 Input Impedance 30 50 kΩ
 Power Supplies

 Power Supply Current      (Note 7 )
     Normal Operation     (PD="H")
           VA+VB
           VD
     Power-Down mode  (PD="L")
           VA+VB
           VD

15
6

20
10

25
9

mA
mA

uA
uA

 Power Consumption       (Note 7 )
     Normal Operation
     Power-Down mode

105
150

170 mW
uW

 Power Supply Rejection Ratio 50 dB

Note 4 : The ratio of the rms value of the signal to the sum of all other spectral components up to 20kHz

except for the signal (included harmonic component, excluded DC component, analog input

signal is -0.5dB). Inversed of THD+N.

Note 5 : S/(N+D) with an input signal of 60dB below full-scale.

Note 6 : When using only 20kHzLPF, S/N and DR are 99dB(typ.). When using CCIR-ARM filter,

S/N is 99dB(typ.)

Note 7 : Almost no current is supplied from VB pin.
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DIGITAL FILTER CHARACTERISTICS

   (Ta=25°C; VA,VD,VB=5.0V±10%; fs=48kHz)

Low Pass Filter characteristics Symbol min typ max Units

 Passband -0.005dB (Note 8 )
-0.02dB
-0.06dB

PB 0 21.5
21.768
22.0

kHz

 Stopband                                  (Note 9 ) SB 26.5 kHz

 Passband Ripple                     (Note 10 ) PR ±0.005 dB

 Stopband Attenuation (Note 9 ,Note 11 ) SR 80 dB

 Group Delay Distortion ∆ GD 0 us

 Group Delay                            (Note 12 ) GD 29.3 1/fs

 High Pass Filter characteristics

 Frequency Response        -3dB(Note 8 )
                                        -0.5dB
                                        -0.1dB

FR 1.0
2.9
6.5

Hz
Hz
Hz

Note 8 : These frequencies scale with the sampling frequency(fs).

Note 9 : Stopband is 26.5kHz to 3.0455MHz at fs=48kHz.

Note 10 : Passband is DC to 21.5kHz at fs=48kHz.

Note 11 : The analog modulator samples the input at 3.072MHz for a system sampling rate of

fs=48kHz. These is no rejection of input signals at those bandwidths which are multiples of
the sampling frequency (n x 3.072MHz ±22kHz ;n=0,1,2,3…).

Note 12 : The calculation delay time occurred by digital filtering. This is the time from the input of

analog signal to setting the 20bit data of both channels to the output registers. GD=29.3/fs.

ELECTRICAL CHARACTERISTICS

���� Digital Characteristics
   (Ta=25°C; VA,VD,VB=5.0V±10%)

Parameter Symbol min typ max Units

 High-Level Input voltage
 Low-Level Input voltage

VIH

VIL

70%VD
-

-
-

-
30%VD

V
V

 High-Level Output voltage      Iout=-20uA
 Low-Level Output voltage      Iout=20uA

VOH

VOL

VD-0.1
-

-
-

-
0.1

V
V

 Input Leakage Current          (Note 13 ) Iin - - ±10 uA

Note 13 : Except for pull-down and pull-up pins. TST1, TST2, TST3, TST4, SMODE2 pins have internal
pull-down device, HPFE pin has internal pull-up devive(Typ. 50kΩ)
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���� SWITCHING CHARACTERISTICS
    (Ta=25°C; VA,VD,VB=5.0V±10%; CL=20pF)

Parameter Symbol min typ max Unit

 Control Clock Frequency
   Master Clock    256fs:
                                   Pulse width Low
                                   Pulse width High
                           384fs:
                                   Pulse width Low
                                   Pulse width High
   Serial Data Output Clock
   Channel Select Clock(Sampling Frequency)
                 Duty Cycle

 fCLK

 tCLKL

 tCLKH

 fCLK

 tCLKL

 tCLKH

 fSLK

 fs

   2.048
  30.0
  30.0
   3.072
  20.0
  20.0

     8
    25

  12.288

  18.432

   3.072
     48

  13.824

  20.736

   6.912
     54
     75

MHz
ns
ns

MHz
ns
ns

MHz
kHz
%

 Serial Interface Timing         (Note 14 )
   Slave Mode(SMODE1="L")
     SCLK Period
     SCLK Pulse width Low
               Pulse width High
     SCLK Rising to LRCK Edge (Note 15 )
     LRCK Edge to SCLK Rising (Note 15 )
     LRCK Edge to SDATA MSB Valid
     SCLK Falling to SDATA Valid
     SCLK Rising to FSYNC Edge(Note 15 )
     FSYNC Edge to SCLK Rising(Note 15 )
   Master Mode(SMODE1="H")
     SCLK Frequency
               Duty Cycle
     FSYNC Frequency
               Duty Cycle
     SCLK Falling to LRCK Edge
     LRCK Edge to FSYNC Rising
     SCLK Falling to SDATA Valid
     SCLK Falling to FSYNC Edge

 tSLK

 tSLKL

 tSLKH

 tSHLR

 tLRSH

 tDLR

 tDSS

 tSHF

 tFSH

 fSLK

 fFSYNC

 tSLR

 tLRF

 tDSS

 tSF

  144.7
    65
    65
    30
    30

    30
    30

   -20

   -20

   64fs
    50
    2fs
    50

     1

    50
    50

    20

    50
    20

ns
ns
ns
ns
ns
ns
ns
ns
ns

Hz
%
Hz
%
ns
tslk
ns
ns

 Power down timing
   PD Pulse width
   PD Rising to SDATA Valid      (Note 16 )

 tPDW

 tPDV

    150
    516

ns
1/fs

Note 14 : Refer to Serial Data Interface.

Note 15 : Specified LRCK and FSYNC edges not to coincide with the rising edges of SCLK.

Note 16 : The number of LRCK rising edges after PD brought high. The value is in master mode.

In slave mode it becomes one LRCK clock(1/fs) longer.
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����  Timing Chart
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OPERATION OVERVIEW

���� System clock

In slave mode, MCLK(256fs/384fs), LRCK(fs) and SCLK(64fs) are required for AK5351. Use a signal divided

from the MCLK for LRCK. In master mode, only MCLK is needed. A LRCK clock rate meets standard audio

rates (32kHz, 44.1kHz, 48kHz). In slave mode, the MCLK should be synchronized with LRCK but the phase is

free of care.

The AK5351 includes the phase detect circuit for LRCK clock, the AK5351 is reset automatically when the

synchronization is out of phase by changing the clock frequencies. (Please refer to the "Asynchronization -

reset."). When changing sampling frequency(fs) after power-up, AK5351 should be reset.

During the operation (PD="H") following external clocks should never be stopped : CLK in master mode and

MCLK, SCLK and LRCK in slave mode. When the clocks stop there is a possibility that the device comes into

a malfunction because of over currents in the dynamic logic. If the external clocks are not present, the AK5351

should be in the power-down mode. (PD="L")

Master Clock (MCLK)
fs

256fs 384fs
SCLK(64fs)

32.0kHz 8.1920MHz 12.2880MHz 2.0480MHz

44.1kHz 11.2896MHz 16.9344MHz 2.8224MHz

48.0kHz 12.2880MHz 18.4320MHz 3.0720MHz

Table 1 . System Clock

���� Clock Circuit

CMODE MCLK

L 256fs

H 384fs

AK5351 has an internal divider as shown in the above figure. The device can interface either or an external

MCLK(256fs or 384fs) by controlling CMODE pin.
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���� Serial Data Interface

Audio Serial Interface has four kinds of mode, it can be changed by SMODE1 and SMODE2 pins. Data format

is MSB first, 2's complement.

Figure SMODE1 SMODE2 Mode L/R polarity

Figure 1 L L  Slave Mode: 20bit, MSB justified Lch=H, Rch=L

Figure 2 H L  Master Mode: Similar to I2S Lch=H, Rch=L

Figure 3 L H  Slave Mode: I2S Lch=L, Rch=H

Figure 4 H H  Master Mode: I2S Lch=L, Rch=H

Table 2 . Serial Interface

1) SLAVE mode

An output channel is defined by LRCK. Both channel data are output in sequence, in order of the Lch first then

Rch at the rate of fs. Data bits are clocked out via the SDATA pin at SCLK rate. Figure 1  and Figure 3  shows

data output timing at SCLK=64fs. FSYNC enables SCLK to start clocking out data. The MSB is clocked out by

the LRCK edge. SCLK causes the ADC to output succeeding bits when FSYNC is high. However, as I 2S slave

mode ignores FSYNC, it should hold "L" or "H".

2) MASTER mode

In MASTER mode, the A/D converter is driven from a master clock(MCLK:256fs/384fs) and outputs all other

clocks(LRCK, SCLK). The falling edge of SCLK causes the ADC to output each bit. Figure 2  and Figure 4

shows the output timing. 2x fs clock of 50% duty is output via the FSYNC pin. FSYNC rises one SCLK cycle

after the transition of LRCK edges and stays high during 16 serial clocks(16*tSLK). Upper 16 bit data is output

during FSYNC "H", lower 4 bit is output after FSYNC "L" transition.

Figure 1 . Data Output Timing (Slave mode)
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���� Power-down mode

The AK5351 has to be reset once by bringing PD "L" upon power-up. All internal registers of the digital filter

and so on in the AK5351 are reset by this operation. When exiting the power-down mode(PD="H"), the internal
timing starts clocking by first MCLK "↑"(rising edge). In master mode internal counter starts at once, in slave

mode internal counter starts after synchronizing with the first rising edge of LRCK. The serial output data is

available after 516 counting clock of LRCK cycle.

���� Asynchronization-reset

In slave mode, if the phase difference between LRCK and internal control signals is larger than +1/16~-1/16 of

word period(1/fs), the synchronization of internal control signals with LRCK is done automatically at the first

rising edge of LRCK.

���� High Pass Filter(HPFE pin)

The AK5351 has a Digital High Pass Filter(HPF) for DC-offset cancel. When HPFE pin goes "H", HPF is

enabled. The cut-off frequency of the HPF is 1Hz(@fs=48kHz). It also scales with the sampling frequency(fs).

The HPF can be disabled by bringing HPFE pin "L". In this case, the AK5351 has the DC-offset of a few mV.
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SYSTEM DESIGN

Figure 5  shows the system connection diagram. Figure 6  and Figure 7  shows the input buffer circuit. An

evaluation board[AKD5351/2] is available which demonstrates the optimum layout, power supply arrangement

and measurement results.

Figure 5 . System Connection Diagram Example

        NOTE: +5V Analog should be powered the same time or earlier than +5V Digital.

���� Grounding and Power Supply Decoupling

The AK5351 requires careful attention to power supply and grounding arrangements. The VA and VB are

connected together through the chip substrate and have several ohm resistance. The power to VB should

come up at the same time or faster than the power to VD, when they are fed separately to the device (Figure 5).

As to the connections of decoupling capacitors, refer to Figure 5 . The 0.1uF of decoupling capacitors

connected power supply pins should be as near as possible to the power supply pin.

As AIN± pins is near VD pin, ground pattern should be inserted between VD line and AINL± lines to avoid

digital noise coupling. Refer to evaluation board manual of AKD5352/1 Rev.B about board layout.
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���� Analog connections

Analog signal is differentially input into the modulator via the AIN+ and the AIN- pins. The input voltage is the
difference between AIN+ and AIN- pins. The full-scale of each pin is ±2.10Vp-p on its reference

voltage(VREF). In case that the positive input is more than its full-scale, the AK5351 outputs positive

7FFFFH(Hex, Full-scale). In case that the negative input is more than its full-scale, the AK5351 outputs

negative 80000H(Hex, Full-scale). Analog inputs of the AK5351 are normally Full-differential inputs, while they

are also acceptable Single-ended inputs. In case of Single-ended inputs, analog signal is input from either

positive or negative input and the other side inputs bias voltage. Figure 7  is a circuit example which analog

input signal is input 4.20Vp-p into AIN- pin and bias voltage into AIN+ pin. The DC offset is removed by the

internal HPF.

AK5351 samples the analog inputs at 3.072MHz with fs=48kHz. The digital filter rejects all noise between

26.5kHz and 3.0455MHz. However, the filter will not reject frequencies right around 3.072MHz ( and multiples

of 3.072MHz). Most audio signals do not have significant noise energy at 3.072MHz. Hence, a simple RC filter

is sufficient to attenuate any noise energy at 3.072MHz.

The reference voltage for A/D converter is supplied from the VREF pin at VA reference. In order to eliminate

the effects of high frequency noise on the VREF pin, a 10uF or less electrolytic capacitor and a 0.1uF ceramic

capacitor should be connected parallel between the VREF and the VA pins. No current should be driven from

the VREF pin.

The AK5351 accepts +5V supply voltage. Any voltage which exceeds the upper limit of (VA+)+0.3V and lower

limit of AGND-0.3V and any current beyond 10mA for the analog input pins(AINL±, AINR±) should be avoided.

Excessive currents to the input pins may damage the device. Hence input pins must be protected from signals

at or beyond these limits.
Use caution specially in case of using ±15V in surrounding analog circuit.

Figure 6 . Full-differential Input Buffer Circuit Example

Figure 7 . Single-ended Input Buffer Circuit Example
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���� Digital Connections

To minimize digital originated noise, connect the ADC digital outputs only to CMOS inputs. Logic families of

4000B, 74HC, 74AC, 74ACT and 74HCT series are suitable.

���� Multiple AK5351

In systems where multiple ADC's are required, care must be taken to insure the internal clocks are

synchronized between converters to make simultaneous sampling. In slave mode, synchronous sampling is

achieved by supplying the same MCLK and LRCK to all converters. In master mode, the same PD signal is

supplied to each ADC. The PD state is released at the first rising edge of MCLK after bringing PD into high.

Hence, if the rising edge of PD and rising edge of MCLK coincides together the sampling difference among

the ADC's modulator would occur. The difference could be 1/256fs in the sampling clock(64fs) of the

modulator, typically 81ns at fs=48kHz.
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PACKAGE

zzzz 24pin VSOP (Unit: mm)

   ����  Material & Lead finish

Package: Epoxy

Lead-frame: Copper

Lead-finish: Soldering plate
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IMPORTANT NOTICE

zThese products and their specifications are subject to change without notice. Before
considering any use or application, consult the Asahi Kasei Microsystems Co., Ltd. (AKM)
sales office or authorized distributor concerning their current status.

zAKM assumes no liability for infringement of any patent, intellectual property, or other
right in the application or use of any information contained herein.

zAny export of these products, or devices or systems containing them, may require an
export license or other official approval under the law and regulations of the country of
export pertaining to customs and tariffs, currency exchange, or strategic materials.

zAKM products are neither intended nor authorized for use as critical components in any
safety, life support, or other hazard related device or system, and AKM assumes no
responsibility relating to any such use, except with the express written consent of the
Representative Director of AKM. As used here:
(a) A hazard related device or system is one designed or intended for life support or

maintenance of safety or for applications in medicine, aerospace, nuclear energy, or
other fields, in which its failure to function or perform may reasonably be expected to
result in loss of life or in significant injury or damage to person or property.

(b) A critical component is one whose failure to function or perform may reasonably be
expected to result, whether directly or indirectly, in the loss of the safety or
effectiveness of the device or system containing it, and which must therefore meet
very high standards of performance and reliability.

z It is the responsibility of the buyer or distributor of an AKM product who distributes,
disposes of, or otherwise places the product with a third party to notify that party in
advance of the above content and conditions, and the buyer or distributor agrees to
assume any and all responsibility and liability for and hold AKM harmless from any and
all claims arising from the use of said product in the absence of such notification.
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NIPPON PRECISION CIRCUITS—1

NIPPON PRECISION CIRCUITS INC.

 

Audio Multi-function Digital Filter

 

OVERVIEW

 

The SM5843A

 

×

 

1 is a multi-function digital filter IC,
fabricated using NPC’s Molybdenum-gate CMOS
process, for digital audio reproduction equipment. It
features 8-times oversampling (interpolation), digital
deemphasis and soft muting functions. It accepts 16,
18, or 20-bit input data, and outputs data in 18 or 20-
bit format. It operates using either a 384fs or 256fs
system clock.

 

FEATURES

 

■

 

Filter configuration (2-channel processing)
• 8-times oversampling (interpolation)

- 3-stage FIR configuration
• Deemphasis filter

- IIR filter configuration for correct gain and
phase characteristics

- 2-channel independent ON/OFF control
- 32/44.1/48 kHz sampling frequency (fs)

• 21 

 

×

 

 22-bit parallel multiplier/25-bit
accumulator for high precision

• Overflow limiter

 

■

 

2 oversampling filter characteristics
• Sharp roll-off characteristic (response 1)

-

 

≤

 

 ±0.00005 dB passband ripple (0 to
0.4535fs)

-

 

≥

 

 110 dB stopband attenuation (0.5465fs to
7.4535fs)

• Slow roll-off characteristic (response 2)
-

 

≤

 

 ±0.00003 dB passband ripple (0 to 0.235fs)
-

 

≥

 

 77 dB stopband attenuation (0.745fs to
7.255fs)

 

■

 

Soft muting

 

■

 

Digital attenuator

 

■

 

Input data format
• 2s complement, MSB first

- LR alternating, 16/18/20-bit serial, trailing
data

- LR alternating, 20-bit serial, leading data
- LR simultaneous, 20-bit serial, leading data

 

■

 

Output data format
• 2s complement, MSB first, LR simultaneous
• 18/20-bit serial
• BCKO burst (NPC format)

 

■

 

Dither processing ON/OFF control

 

■

 

Jitter-free/Sync mode selectable

 

■

 

256fs/384fs system clock selectable
• 21.2/14.2MHz maximum frequency

(384fs/256fs)

 

■

 

5 V supply

 

■

 

Crystal oscillator circuit built-in

 

■

 

TTL-compatible input/outputs

 

■

 

28-pin plastic DIP and SOP

 

■

 

Molybdenum-gate CMOS

 

APPLICATIONS

 

■

 

CD players

 

■

 

DAT players

 

■

 

PCM systems

 

ORDERING INFOMATION

 

Device Package

 

SM5843AP1 28pin DIP

SM5843AS1 28pin SOP
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NIPPON PRECISION CIRCUITS—2

 

PINOUT

 

(TOP VIEW)

 

28-pin DIP

 

PACKAGE DIMENSIONS

 

(Unit: mm)

 

28-pin DIP

28-pin SOP 28-pin SOP 

1DI / INF2N

2BCKI

3CKSLN

4INF1N

5IW1N / DIL

6XTI

7XTO

8VSS

9CKO

10IW2N / DIR

11MDT

12MDK

13MLEN

14RSTN 15 MUTE

16 DEMP

17 FSEL1

18 FSEL2

19 OW20N

20 SYNCN

21 TMOD1

22 VDD

23 DOR

24 DOL

25 WCKO

26 BCKO

27 TMOD2

28 LRCI

SM5843AP1

2.54 0.45   0.1

4.
5 

  0
.3

37.3   0.3

13
.8

   
0.

2

1.5
+ 0.30
−0.05

3.
2 

  0
.2

7.
7 

  0
.5

3.
8 

  0
.1

3.
2 

  0
.2

15
.2

0°
 to

 1
5°

0.
25

+
0.

10
− 0

.0
5

1DI / INF2N

2BCKI

3CKSLN

4INF1N

5IW1N / DIL

6XTI

7XTO

8VSS

9CKO

10IW2N / DIR

11MDT

12MDK

13MLEN

14RSTN 15 MUTE

16 DEMP

17 FSEL1

18 FSEL2

19 OW20N

20 SYNCN

21 TMOD1

22 VDD

23 DOR

24 DOL

25 WCKO

26 BCKO

27 TMOD2

28 LRCI

SM5843AS1
18.3 TYP

8.
4T

YP

11
.8

   
0.

3

1.27 ± 0.15

0.
6M

A
X

.

0.
10

M
IN

.3.
0M

A
X

.

0.4 − 0.05
+ 0.10

0° to 10°

3.0MAX

1.
0 

  0
.2

0.15 − 0.05
+ 0.10

0.45TYP.
0° to 10°



 

SM5843A

 

×

 

1

 

NIPPON PRECISION CIRCUITS—3

 

BLOCK DIAGRAM

Input data Interface
System 
Clock

BCKO

DOR

XTI

XTO

CKO

TOMD2

DEMP

MUTE

RSTN

WCKO

DOL

Timing
Controller

SYNCN

FSEL1

FSEL2

MDT MCK VDDMLEN VSS

OW20N

CKSLN LRCI BCKI DI / INF2N

IW1N / DIL

INF1N

IW2N / DIR

TMOD1

Filter and Attenuation 
Arithmetic block

Output date 
Interface

Deemphasis
Controller

Mute/ Attenuation 
Controller
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PIN DESCRIPTION

 

Number Name I/O

 

1

 

Description

 

1 DI/INF2N Ip Data input when INF1N is LOW, and input format select pin when INF1N is HIGH.

2 BCKI Ip Input bit clock

3 CKSLN Ip Oscillator and system clock select input. 384fs when HIGH, and 256fs when LOW.

4 INF1N Ip

Input format select pin. INF1N and INF2N select the pin functions below.

5 IW1N/DIL Ip

Input bit length select pin when INF1N is LOW, and left-channel data input when INF1N is HIGH. 
IW1N and IW2N select the input data length.

6 XTI I Oscillator input connection

7 XTO O Oscillator output connection

8 VSS – Ground

9 CKO O Oscillator output clock. Same frequency as XTI.

10 IW2N/DIR Ip
Input bit length select pin when INF2N is LOW, and right-channel data input when INF2N is HIGH. 
IW1N and IW2N select the input data length as shown in the table for pin 5.

11 MDT Ip Attenuator serial data input

12 MCK Ip Attenuator bit clock input

13 MLEN Ip Attenuator latch enable input

14 RSTN Ip System reset. Reset operation when LOW, and normal operation when HIGH.

15 MUTE Ip Mute control signal. Muting when HIGH, and normal operation when LOW.

16 DEMP Ip Deemphasis control signal. OFF when LOW, and ON when HIGH.

17 FSEL1 Ip

Deemphasis filter select inputs

18 FSEL2 Ip

19 OW20N Ip Output bit length select pin. 20-bit output when LOW, and 18-bit output when HIGH.

20 SYNCN Ip Sync mode select pin. Normal sync mode when LOW, and jitter-free mode when HIGH.

21 TMOD1 Ip Dither processing control. ON when LOW, and OFF when HIGH.

22 VDD – 5 V supply

INF1N DI/INF2N Input format
Pin function selection

DI/INF2N IW1N/DIL IW2N/DIR

LOW LOW
LR alternating, trailing data DI IW1N IW2N

LOW HIGH

HIGH LOW LR alternating, leading data
INF2N DIL DIR

HIGH HIGH LR simultaneous, leading data

INF1N IW2N/DIL IW1N/DIR Input bit length

LOW

LOW LOW 20 bits

LOW HIGH 20 bits

HIGH LOW 18 bits

HIGH HIGH 16 bits

HIGH × × 20 bits

FSEL1 FSEL2 Sampling frequency (fs)

LOW LOW 44.1 kHz

LOW HIGH 48 kHz

HIGH LOW Test mode

HIGH HIGH 32 kHz
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23 DOR O Right-channel data output

24 DOL O Left-channel data output

25 WCKO O Output word clock

26 BCKO O Output bit clock

27 TMOD2 Ip
Filter characteristic select pin. Sharp roll-off (response 1) when HIGH, and slow roll-off (response 2) 
when LOW.

28 LRCI Ip Input data sample rate (fs) clock

 

1. I = input, Ip = Input with pull-up resistor, O = output

 

Number Name I/O

 

1

 

Description
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SPECIFICATIONS

 

Absolute Maximum Ratings

 

V

 

SS

 

 = 0 V

 

Recommended Operating Conditions

 

fs = 384fs (CKSLN = HIGH): V

 

SS

 

 = 0 V

fs = 256fs (CKSLN = LOW): V

 

SS

 

 = 0 V

 

DC Electrical Characteristics

 

V

 

DD

 

 = 4.5 to 5.5 V, V

 

SS

 

 = 0 V, T

 

a

 

 = 

 

−

 

20 to 80 

 

°

 

C

 

Parameter Symbol Rating Unit

 

Supply voltage range V

 

DD

 

−

 

0.3 to 7.0 V

Input voltage range V

 

IN

 

−

 

0.3 to V

 

DD

 

 

 

+

 

 0.3 V

Storage temperature range T

 

stg

 

−

 

40 to 125

 

°

 

C

Power dissipation P

 

D

 

550 (DIP)
mW

390 (SOP)

Soldering temperature T

 

sld

 

255

 

°

 

C

Soldering time t

 

sld

 

10 s

 

Parameter Symbol Rating Unit

 

Supply voltage range V

 

DD

 

4.5 to 5.5 V

Operating temperature range T

 

opr

 

−

 

20 to 80

 

°

 

C

 

Parameter Symbol Rating Unit

 

Supply voltage range V

 

DD

 

4.75 to 5.25 V

Operating temperature range T

 

opr

 

−

 

20 to 70

 

°

 

C

 

Parameter Symbol Condition
Rating

Unit
min typ max

 

Current consumption I

 

DD

 

V

 

DD

 

 = 5.0 V

 

1

 

1. f

 

SYS

 

 = 256fs = 14.2 MHz (CKSLN = LOW), no output load

– 50 65 mA

XTI HIGH-level input voltage V

 

IH1

 

0.7V

 

DD

 

– – V

XTI LOW-level input voltage V

 

IL1

 

– – 0.3V

 

DD

 

V

XTI AC-coupled input voltage V

 

INAC

 

0.3V

 

DD

 

– – V

 

p-p

 

HIGH-level input voltage

 

2

 

2. Pins DI/INF2N, BCKI, CKSLN, INF1N, IW1N/DIL, IW2N/DIR, MDT, MCK, MLEN, RSTN, MUTE, DEMP, FSEL1, FSEL2, OW20N, SYNCN, LRCI,
TMOD1, TMOD2

V

 

IH2

 

2.4 – – V

LOW-level input voltage

 

2

 

V

 

IL2

 

– – 0.5 V

HIGH-level output voltage

 

3

 

3. Pins CKO, DOL, DOR, BCKO, WCKO

V

 

OH

 

I

 

OH

 

 = 

 

−

 

0.4 mA 2.5 – – V

LOW-level output voltage

 

3

 

V

 

OL

 

I

 

OL

 

 = 1.6 mA – – 0.4 V

XTI HIGH-level input current I

 

IH

 

V

 

IN

 

 = V

 

DD

 

– 10 20 µA

XTI LOW-level input current I

 

IL1

 

V

 

IN

 

 = 0 V – 10 20 µA

LOW-level input current

 

2

 

I

 

IL2

 

V

 

IN

 

 = 0 V – 10 20 µA

Input leakage current

 

2

 

I

 

LH

 

V

 

IN

 

 = V

 

DD

 

– – 1.0 µA
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AC Electrical Characteristics

 

Input Clock (XTI)

 

Crystal oscillator

 

fs = 384fs (CKSLN = HIGH): V

 

DD

 

 = 4.5 to 5.5 V, V

 

SS

 

 = 0 V, T

 

a

 

 = 

 

−

 

20 to 80 

 

°

 

C

fs = 256fs (CKSLN = LOW): V

 

DD

 

 = 4.75 to 5.25 V, V

 

SS

 

 = 0 V, T

 

a

 

 = 

 

−

 

20 to 70 

 

°

 

C

 

External clock input

 

fs = 384fs (CKSLN = HIGH): V

 

DD

 

 = 4.5 to 5.5 V, V

 

SS

 

 = 0 V, T

 

a = −20 to 80 °C

fs = 256fs (CKSLN = LOW): VDD = 4.75 to 5.25 V, VSS = 0 V, Ta = −20 to 70 °C

Parameter Symbol
Rating

Unit
min typ max

Oscillator frequency fOSC 2.0 – 21.2 MHz

Parameter Symbol
Rating

Unit
min typ max

Oscillator frequency fOSC 1.0 – 14.2 MHz

Parameter Symbol
Rating

Unit
min typ max

Clock HIGH-level pulsewidth tCWH 20 – 250 ns

Clock LOW-level pulsewidth tCWL 20 – 250 ns

Clock pulse cycle time tXI 47 – 500 ns

Parameter Symbol
Rating

Unit
min typ max

Clock HIGH-level pulsewidth tCWH 30 – 500 ns

Clock LOW-level pulsewidth tCWL 30 – 500 ns

Clock pulse cycle time tXI 70 – 1000 ns

tXI

tCWH

XTI 0.5VDD

tCWL

VlH1

VlL1
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Serial input timing (BCKI, DI, DIL, DIR, LRCI)

VDD = 4.5 to 5.5 V, VSS = 0 V, Ta = −20 to 80 °C

Reset timing (RSTN)

VDD = 4.5 to 5.5 V, VSS = 0 V, Ta = −20 to 80 °C

Parameter Symbol
Rating

Unit
min typ max

BCKI HIGH-level pulsewidth tBCWH 50 – – ns

BCKI LOW-level pulsewidth tBCWL 50 – – ns

BCKI pulse cycle tBCY 100 – – ns

DIN setup time tDS 50 – – ns

DIN hold time tDH 50 – – ns

Last BCKI rising edge to LRCI edge tBL 50 – – ns

LRCI edge to first BCKI rising edge tLB 50 – – ns

Parameter Symbol Condition
Rating

Unit
min typ max

RST LOW-level reset pulsewidth tRST

At power-ON 1 – – µs

At all other times 50 – – ns

LRCI

1.5VBCKI

tBCY

tBCWH tBCWL

tDS tDH

tBL tLB

DI
DIL
DIR

1.5V

1.5V
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Attenuator timing (MDT, MCK, MLEN)

VDD = 4.5 to 5.5 V, VSS = 0 V, Ta = −20 to 80 °C

Parameter Symbol
Rating

Unit
min typ max

MDT setup time tMDS 20 – – ns

MDT hold time tMDH 20 – – ns

MLEN setup time tMCS 40 – – ns

MLEN hold time tMCH 20 – – ns

MLEN LOW-level pulsewidth tMEWL 20 – – ns

MLEN HIGH-level pulsewidth tMEWH 20 – – ns

MLEN pulse cycle time tMLEY 6 – – tSYS
1

1. tSYS = 1/384fs when CKSLN is HIGH, and 1/256fs when CKSLN is LOW.

1.5VMDT

tMDS tMDH

tMEWL tMEWH

tMLEY

MCK

MLEN

tMCS tMCH

1.5V

1.5V
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Output timing

VDD = 4.5 to 5.5 V, VSS = 0 V, Ta = −20 to 80 °C, CL = 15 pF

Parameter Symbol Condition
Rating

Unit
min typ max

XTI to XTO delay tXTO XTI fall to XTO rise 3 – 15 ns

XTI to CKO delay tCKO XTI fall to CKO fall 10 – 35 ns

XTI to BCKO delay (CKSLN = HIGH)
tsbH XTI fall to BCKO rise 20 – 60

ns
tsbL XTI fall to BCKO fall 20 – 60

XTI to BCKO delay (CKSLN = LOW)
tsbH XTI fall to BCKO rise 20 – 60

ns
tsbL XTI fall to BCKO fall 20 – 60

BCKO to DOL, DOR, WCKO delay
tbdH BCKO fall to output rise −5 – 10

ns
tbdL BCKO fall to output fall −5 – 10

CKO TODOL, DOR, WCKO delay 
tcdH CKO fall to output rise 5 – 25

ns
tcdL CKO fall to output fall 5 – 25

XTO TODOL, DOR, WCKO delay
txdH XTO rise to output rise 15 – 50

ns
txdL XTO rise to output fall 15 – 50

tbdL

tcdL

txdL

tbdH

tcdH

txdH

XTO rising edge

tsbL

tCKO

Tsys

tCKO

Tsys Tsys

        XTI
(CKSLN = H)

     CKO
(CKSLN = H)

        XTI
(CKSLN = L)

        CKO
(CKSLN = L)

       BCKO

DOL
DOR
WCKO

1.5V

1.5V

1.5V

1.5V

1.5V

0.5VDD

XTO rising edge

tsbH

0.5VDD
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Filter Characteristics

8-times interpolation filter (sharp roll-off: response 1)

8fs filter response with deemphasis OFF

8fs filter band transition response with deemphasis OFF

8fs filter passband response with deemphasis OFF

Parameter Condition Rating @ 256fs

Passband 0 to 0.4535fs

Stopband 0.5465fs to 7.4535fs

Passband ripple ≤ ±0.00005 dB

Stopband attenuation ≥ 110 dB

Group delay1

1. The digital filter arithmetic computation time from when the completion of data input at rate fs to the start of data output at rate 8fs.

SYNCN = LOW 44.625/fs

SYNCN = HIGH 44.25/fs to 45.0/fs
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n
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B

)

0.000 0.125 0.250 0.375 0.500
 0.0001

 0.00005

 0.00000

-0.00005

-0.0001
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A
tte
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at
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n

(d
B

)
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8-times interpolation filter (slow roll-off: response 2)

8fs filter response with deemphasis OFF

8fs filter band transition response with deemphasis OFF

8fs filter passband response with deemphasis OFF

Parameter Condition Rating @ 256fs

Passband < 3 dB attenuation 0 to 0.455fs

Stopband > 77 dB attenuation 0.745fs to 7.255fs

Passband ripple 0 to 0.235fs ≤ ±0.00003 dB

Stopband attenuation ≥ 77 dB

Group delay1

1. The digital filter arithmetic computation time from when the completion of data input at rate fs to the start of data output at rate 8fs.

SYNCN = LOW 25.625/fs

SYNCN = HIGH 25.25/fs to 26.0/fs

140
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8fs filter passband response [amplitude gain enlarged]

Deemphasis filter

Passband response with deemphasis ON (logarithmic frequency axis)

Passband response with deemphasis ON (linear frequency axis)

Parameter
Sampling frequency (fs)

32 kHz 44.1 kHz 48 kHz

Passband bandwidth (kHz) 0 to 14.5 0 to 20.0 0 to 21.7

Deviation from ideal characteristic
Attenuation ≤ ±0.001 dB

Phase, θ 0 to 1.5°

0.000 0.125 0.250 0.375 0.500
 0.0001

 0.00005

 0.00000

-0.00005

-0.0001

Frequency (×fs)
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tte
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FUNCTIONAL DESCRIPTION

The basic arithmetic block is shown in figure 1, and
the function of each block is described in the follow-
ing sections.

8-times Oversampling (Interpolation)

The interpolation arithmetic block is comprised of 3
cascaded, 2-times FIR interpolation filters, as shown
in figure 1.

The input signal is sampled at rate fs, and then 8-
times oversampling data is output. Sampling noise in
the 0.5465fs to 7.4535fs stopband for the sharp roll-
off (response 1) characteristic, 0.745fs to 7.255fs for
the slow roll-off (response 2) characteristic, is
removed by the interpolation filter.

Digital Deemphasis

The digital deemphasis filter has the same construc-
tion as analog filters. It is implemented as an IIR fil-
ter to faithfully reproduce the gain and phase
characteristics of standard analog deemphasis filters.
The three sets of filter coefficients for the three fs =
32.0/44.1/48.0 kHz sampling frequencies are
selected by FSEL1 and FSEL2 when the sampling
frequency is specified, as shown in the following
table. Deemphasis is ON when DEMP is HIGH, and
OFF when DEMP is LOW.

Note that test mode is not available for operation.

Figure 1. Arithmetic block diagram

Input

fs

2 - times oversampling
153 - tap (response 1 )or

25 - tap  (response 2 )
FIR

2fs

2 - times oversampling
29 - tap FIR

4fs

Deemphasis IIR
filter

Deemphasis ON

4fs

Mute function

4fs

8fs

Output

Deemphasis OFF

2 - times oversampling
17 - tap FIR

FSEL1 FSEL2 Sampling frequency (fs)

LOW LOW 44.1 kHz

LOW HIGH 48 kHz

HIGH LOW Test mode

HIGH HIGH 32 kHz
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Soft Muting

The muting function controls the muting of both left
and right channels simultaneously. Muting is ON
when MUTE is HIGH, muting is OFF when MUTE
is LOW.

When MUTE goes HIGH, the attenuation changes
smoothly from 0 to −∞ dB in 512/fs, or approxi-
mately 11.6 ms when fs = 44.1 kHz. When MUTE
goes LOW, muting is released and the attenuation
changes smoothly from −∞ to 0 dB, again taking
approximately 11.6 ms.

When RSTN goes LOW, the DOL and DOR outputs
go LOW, immediately muting the output signal.

Muting is released and timing is synchronized imme-
diately after RSTN goes HIGH.

Digital Attenuator (MDT, MCK, MLEN)

The attenuation function is controlled by MDT,
MCK and MLEN. MDT data, in 11-bit serial MSB
first format, is shifted into an internal shift register
on the rising edge of the serial data clock MCK. The

contents of the shift register are transferred to the
internal processing circuits on the rising edge of the
MLEN gate pulse. The attenuation data format is
shown in figure 3.

The attenuation register data DATT can take on any
value between 0 and 1024 (400H). The attenuation is
given by the following equation for both left and
right channels simultaneously.

Attenuation = 20 × log10(DATT/1024) [dB]

Thus, the attenuation level is −∞ when DATT is 0,
and attenuation is 0 dB when DATT is 1024. DATT
is set to 1024 (400H) after system reset initialization.
The attenuation data and attenuation level for sample
DATT values are shown in the following table.

Figure 2. Mute timing

MUTE L H L

0dB

(Gain)

−∞
512 / fs 512 / fs

Figure 3. Attenuation data format

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11

a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

MSB LSB

MDT

MCK

MLEN

Attenuation data DATT Attenuation level (dB)

000H −∞

001H
to

3FFH

−60.206
to

−0.0085

400H 0
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Attenuation operation

When an attenuation value DATT is set, the attenua-
tion changes smoothly from the current attenuation
level to the new level. The new attenuation data is
stored in the attenuation register while the current
attenuation data is stored in a temporary register. The
attenuation then changes smoothly by ramping
between the two register values, updating the tempo-
rary register with each step. If a new attenuation

value for DATT is set before the previous target
attenuation level is reached, the attenuation then
ramps toward the new attenuation level.

When MUTE is HIGH, the attenuation level is −∞.
When MUTE goes LOW (muting OFF), the attenua-
tion level returns to that of the original value of
DATT.

System Clock (XTI, XTO, CKO, CKSLN)

Two system clock frequencies, 384fs and 256fs, can
be used. An external clock source can be input on
XTI, or a crystal oscillator can be constructed by
connecting a crystal between XTI and XTO. The
system clock is also buffered and then output on
CKO. The system clock frequency selection and the
internal clock frequency are shown in the following
table.

Figure 4. Attenuation and mute timing

DATT1

DATT2 DATT2
DATT4

DATT3
(Gain)

Setting2

Setting3
−∞

MUTE L H L

Setting4

Time

Setting1

Parameter
CKSL

HIGH LOW

XTI input clock frequency (fXI = 1/tXI) 384fs 256fs

CKO clock frequency 384fs 256fs

Internal clock frequency (tSYS) 2 × tXI tXI

Figure 5. Clock generator circuit

CKSLN

XTI

XTO

CKO

1 / 2

Internal system clock
(192fs or 256fs)

to timing controller
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Audio Data Input (INF1N, INF2N, IW1N, 
IW2N, DI, DIL, DIR, BCKI, LRCI)

The input data format and several input pin functions
are selected by the state of INF1N and INF2N.

The input data word length is selected by the state of
IW1N and IW2N when INF1N is LOW. 20-bit is
selected when INF1N is HIGH.

Jitter-free Function (SYNCN)

The arithmetic circuit and output control timing is
derived from the system clock, and is therefore inde-
pendent of the input LRCI and BCKI clocks.
Accordingly, any jitter in the data input clock (LRCI
and BCKI) does not cause jitter in the output.

Generally, the internal timing is synchronized to the
LRCI input timing after a system reset release, when
RSTN goes from LOW to HIGH, on the first LRCI
clock start edge. If the input timing and LRCI start
edge timing subsequently drift, the input timing is
automatically resynchronized when the timing error

exceeds a certain value. There are 2 timing error val-
ues at which resynchronization occurs, selected by
the state of SYNCN.

Jitter-free mode (SYNCN = HIGH)

When SYNCN is HIGH, the timing error value is
±3/8 × (LRCI clock period). When the difference
between the input timing and LRCI start edge posi-
tion do not exceed this value, internal timing is not
resynchronized and all functions continue to operate
normally.

Sync mode (SYNCN = LOW)

When SYNCN is LOW, the timing error value is ±1
× (system clock period), which is a much smaller
timing error tolerance than in jitter-free mode. In this
mode, the internal timing is guaranteed to follow the
LRCI clock timing within this tolerance, making this
mode useful for systems constructed from a multiple
number of SM5843A×1 devices.

Note that resynchronization affects the internal oper-
ation and can generate a momentary click noise out-
put.

Audio Data Output (DOL, DOR, BCKO, WCKO, OW20N)

The output data is in serial, simultaneous left and
right-channel, 2s complement, MSB first, BCKO
burst (NPC format) format. The output data word
length is selected by the state of OW20N. 18-bit out-
put is selected when OW20N is HIGH, and 20-bit
output when OW20N is LOW.

8fs serial data is output in sync with the falling edge
of the internal system clock and BCKO clock. The
number of BCKO bit clock pulses per word changes
depending on the output bit length selected (18/20
bits). Consequently, output data is latched into the
internal output register on the falling of the edge of
an output word clock WCKO, which has timing

independent of the number of output bits as specified
in the following table.

INF1N DI/INF2N Input format
Pin function selection

DI/INF2N IW1N/DIL IW2N/DIR

LOW LOW
LR alternating1, trailing data DI IW1N IW2N

LOW HIGH

HIGH LOW LR alternating, leading data
INF2N DIL DIR

HIGH HIGH LR simultaneous2, leading data

1. Alternating left-channel and right-channel data input on a single input DI.
2. Simultaneous left-channel and right-channel data input on two inputs, DIL and DIR, respectively.

INF1N IW2N/DIL IW1N/DIR Input bit length

LOW

LOW LOW 20 bits

LOW HIGH 20 bits

HIGH LOW 18 bits

HIGH HIGH 16 bits

HIGH × × 20 bits

Parameter Symbol CKSLN = HIGH CKSLN = LOW

Bit clock rate TB 1/192fs 1/256fs

Data word length TDW 24tSYS 32tSYS
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System Reset (RSTN)

The SM5843A×1 must be reset under the following
conditions.

■ At power-ON.
■ When the LRCI clock and internal operation tim-

ing need to be resynchronized.
■ When switching the CKSLN clock select input.
■ When switching between filter characteristics

using TMOD2.
■ When either or both of the LRCI and XTI clocks

stop or are interrupted.

The system is reset by applying a LOW-level pulse
on RSTN.

The arithmetic and output timing counters are reset
on the first LRCI start edge after reset is released, as
long as the XTI clock has already stabilized. The
LRCI start edge is determined by the state of INF1N

and INF2N. When INF1N is LOW or when both
INF1N and INF2N are HIGH, the start edge is the
rising edge. When INF1N is HIGH and INF2N is
LOW, the start edge is the falling edge.

When RSTN is LOW, the DOL and DOR outputs are
LOW, muting the output signal to an attenuation
level of −∞.

The power-ON reset pulse can be applied by a
microcontroller or, for systems where XTI and LRCI
are stable at power-ON, by connecting a capacitor of
several hundred pF between RSTN and VSS. For
systems that do not use a microcontroller, the capaci-
tor must be chosen such that the XTI and LRCI
clocks fully stabilize before RSTN goes from LOW
to HIGH.

Filter Characteristic Selection (TMOD2)

There are 2 digital filter frequency response charac-
teristics incorporated into the SM5843A×1, selected
by the state of TMOD2. A sharp roll-off characteris-
tic (response 1) is selected when TMOD2 is HIGH,
and a slow roll-off characteristic (response 2) when
TMOD2 is LOW. The response is modified by
changing the number of taps in the 1st FIR filter
stage, as shown in figure 1.

■ Filter response 1
• 153-tap 1st FIR
• 29-tap 2nd FIR
• 17-tap 3rd FIR

■ Filter response 2
• 25-tap 1st FIR
• 29-tap 2nd FIR
• 17-tap 3rd FIR

Note that the device should be reset when changing
TMOD2 during normal operation.

Dither Rounding-off Processing 
(TMOD1)

Dither rounding-off processing of output data is ON
when TMOD1 is LOW. Dither is OFF and normal
processing mode is selected when TMOD1 is HIGH.

Figure 6. System reset timing and output muting

RSTN

LRCI

WCKO

DOL
DOR

1 2

Internal reset
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TIMING DIAGRAMS

Input Timing Examples (DIN, BCKI, LRCI)

Figure 7. LR alternating, trailing data, 16-bit input

Data after lsb (bit 20) is ignored. After bit 20, BCKI clock input is not needed.
Figure 8. LR alternating, leading data, 20-bit input

Data after lsb (bit20) is ignored. After bit 20, BCKI clock input is not needed.
Figure 9. LR simultaneous, leading data, 20-bit input

1 2 14 15 16 1 2 14 15 16DI

BCKI

LRCI

(MSB) (LSB) (MSB) (LSB)
Lch   DATA Rch   DATA

1 / fs

19 20DIL

BCKI

LRCI

(MSB) (LSB)

(MSB) (LSB)

Lch   DATA

Rch  DATA

1 / fs

1 2 3

19 201 2 3

1

DIR

DIL

BCKI

LRCI

(MSB) (LSB)

(LSB)

Lch   DATA

1 / fs

1 2 3 1

DIR

4 5 6 19 2018

1 2 3 14 5 6 19 2018

Rch   DATA(MSB)
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Output Timing Examples (DOL, DOR, BCKO, WCKO)

The number of output bits is determined by the output bit length selected.

Figure 10. 18/20-bit output (CKSL = HIGH)

The number of output bits is determined by the output bit length selected.

Figure 11. 18/20-bit output (CKSL = LOW)

DOL

BCKO

WCKO

24TB(TDW)

1 2 3

DOR

4 18 1917 20 1 2 3 4(*)

1 2 3 4 18 1917 20 1 2 3 4

System
Clock

TB TB

12TB 12TB

(*)

DOL

BCKO

WCKO

32TB(TDW)

1 2 3

DOR

1 2(*)

1 2 3

System
Clock

TB TB

16TB 16TB

18 1917 201615 (*)

18 1917 201615

1 2
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Data Input to Output Delay Timing

This is the digital filter arithmetic computation time
from the completion of data input at rate fs (tINPUT)

on the rising edge of LRCI to the start of data output
at rate 8fs (tOUTPUT) on the falling edge of WCKO.

Filter response CKSLN SYNCN Mode tOUTPUT − tINPUT

Filter response 1

LOW (256fs)
LOW After reset + sync mode 44.625/fs

HIGH Jitter-free mode 44.25/fs − 45.0/fs

HIGH (384fs)
LOW After reset + sync mode 44.75/fs

HIGH Jitter-free mode 44.375/fs − 45.125/fs

Filter response 2

LOW (256fs)
LOW After reset + sync mode 25.625/fs

HIGH Jitter-free mode 25.25/fs − 26.0/fs

HIGH (384fs)
LOW After reset + sync mode 25.75/fs

HIGH Jitter-free mode 25.375/fs − 26.125/fs

Figure 12. Delay timing (SYNCN = LOW)

Figure 13. Delay timing (SYNCN = CKSLN = LOW)

44/fs(Filter  Response 1)
25/fs(Filter  Response 2)

1/fs

Serial data Input

tINPUT

tOUTPUT Serial data output

tOUTPUT Serial data output

WCKO
(256fs)

WCKO
(384fs)

LRCI

tOUTPUT

tOUTPUT

44.625/fs (Filter  Response 1)

25.625/fs (Filter  Response 2)

tINPUT

tINPUT
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APPLICATION CIRCUITS

Input Interface Circuits

CD decoder (CXD2500Q) connection

Digital audio interface receiver (YM3623B) connection

SONY
CD DECODER

CXD2500Q

PSSL

C16M

LRCK

DA16

DA15

EMPH

16.9344MHz

44.1kHz

2.1168MHz

XTI

LRCI

DI

BCKI

DEMP

IW1N
IW2N

INF1N

CKSLN

SM5843

MUTE

FSEL1
FSEL2

MUTE

YAMAHA
DIR

YM3623B

øA

L / R

DO

BCO

DEF

(16.9344MHz)

fs(44.1kHz)

XTI

LRCI

DI

BCKI

DEMP

IW1N
IW2N

INF1N

CKSLN

SM5843

MUTE

FSEL1
FSEL2

MUTE

384fs

S1 S2
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Output Interface Circuits

20-bit input Σ∆ DAC (SM5864AP) connection 1

20-bit input Σ∆ DAC (SM5864AP) connection 2

L/R-channel independent complementary PWM output

SM5843

XTI

BCKO

WCKO

DOL
DOR

XDIVN

CKO
BCKI

WCKI
DINL

NPC
Σ∆DAC
SM5864

(ΣDECO)

384fs

8fs

384fs

to SIGNAL
PROCESSOR
(CD DECODER) CKSLN

(20bitOUT)

COMPN

X3SL

LOA

LOBN

ROA

ROBN

DINR

OW20N

CKO
Analog
LPF

Analog
LPF

LchOUT

RchOUT

X'tal
384fs

XTI

74HCU04

SM5843

XTI

BCKO

WCKO

DOL
DOR

XDIVN

CKO
BCKI

WCKI
DINL

NPC
Σ∆DAC
SM5864

(ΣDECO)

384fs

8fs

384fs

to SIGNAL
PROCESSOR
(CD DECODER) CKSLN

(20bitOUT)

COMPN
X3SL

LOA

LOBN

ROA

ROBN

DINR

OW20N

CKO

Analog
LPF

LchOUT

RchOUT

X'tal
384fs

74HCU04 XDIVN

BCKI

WCKI
DINL NPC

Σ∆DAC
SM5864

(ΣDECO)

COMPN
X3SL

DINR

XTI

LOA

LOBN

ROA

ROBN

Analog
LPF

XTI
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CS5396 
CS5397

120 dB, 96 kHz Audio A/D Converter
Features

l24-Bit Conversion
l120 dB Dynamic Range (A-Weighted)
lLow Noise and Distortion

>105 dB THD + N
lComplete CMOS Stereo A/D System

Delta-Sigma A/D Converters
Digital Anti-Alias Filtering
S/H Circuitry and Voltage Reference

lCS5396 - digital filter optimized for audio
lCS5397 - non-aliasing digital filter 
lAdjustable System Sampling Rates

including 32, 44.1, 48 & 96 kHz
lDifferential Analog Architecture
lLinear Phase Digital Anti-Alias Filtering
l10 Tap Programmable Psychoacoustic Noise 

Shaping Filter
lSingle +5 V Power Supply

General Description
The CS5396 and CS5397 are complete analog-to-digital
converters for stereo digital audio systems. They per-
form sampling, analog-to-digital conversion and anti-
alias filtering, generating 24-bit values for both left and
right inputs in serial form at sample rates up to 100 kHz
per channel. 

The CS5396/97 use a patented 7th-order, tri-level delta-
sigma modulator followed by digital filtering and decima-
tion, which removes the need for an external anti-alias
filter. The ADCs use a differential architecture which pro-
vides excellent noise rejection.   

The CS5396 has a linear phase filter optimized for audio
applications with ±0.005 dB passband ripple and
>117 dB stopband rejection. The CS5397 has a non-
aliasing filter response with ±0.005 passband ripple and
>117 dB stopband attenuation. Other features available
in both the CS5396 and CS5397 are an optional low
group delay filter and a unique psychoacoustic noise
shaping filter which subjectively truncates the output to
16, 18 or 20 bits while 24-bit sound quality is preserved.

The CS5396/97 are targeted for the highest perfor-
mance professional audio systems requiring wide
dynamic range, negligible distortion and low noise.

ORDERING INFORMATION
CS5396-KS -10° to 50° C 28-pin SOIC
CS5397-KS -10° to 50° C 28-pin SOIC
CDB5396/97 Evaluation Board

Voltage Reference Serial Output Interface
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ANALOG CHARACTERISTICS (TA = 25°C; VA, VL,VD = 5V; Full-scale Input Sinewave, 997 Hz; 
Analog connections as shown in Figure 1; Measurement Bandwidth is 20 Hz to 20 kHz unless otherwise specified; 
Logic 0 = 0V, Logic 1 = VD; 

Notes: 1. Referenced to typical full-scale differential input voltage (4.0 Vpp).

2. Specified for a fully differential input ±{(AINR+)-(AINR-)}.The ADC accepts input voltages up to the
analog supplies (VA and AGND). Full-scale outputs will be produced for differential inputs beyond 
VIN.

* Refer to Parameter Definitions at the end of this data sheet.
Specifications are subject to change without notice.

Parameter Symbol Min Typ Max Units
Dynamic Performance
Dynamic Range MCLK equal to 24.576 MHz
Fs = 48 kHz in 128x Oversampling Mode (A-weighted)
Fs = 48 kHz in 128x mode
Fs = 96 kHz in 64x mode (A-weighted)
Fs = 96 kHz in 64x mode (40 kHz Bandwidth)

MCLK equal to 12.288 MHz
Fs = 48 kHz in 64x mode (A-weighted)
Fs = 48 kHz in 64x mode

TBD 
TBD
TBD
TBD

TBD
TBD

120
117
120
114

117
114

-
-
-
-

-
-

dB
dB
dB
dB

dB
dB

Total Harmonic Distortion + Noise
Fs = 48 kHz in 128x mode -1 dB (Note 1)

-20 dB (Note 1)
-60 dB (Note 1)

Fs = 96 kHz in 64x mode -1 dB (Note 1)
(40 kHz bandwidth) -20 dB (Note 1)

-60 dB (Note 1)
Fs = 48 kHz in 64x mode -1 dB (Note 1)

-20 dB (Note 1)
-60 dB (Note 1)

THD+N
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

105
97
57
105
97
57
105
97
57

-
-
-
-
-
-
-
-
-

dB
dB
dB
dB
dB
dB
dB
dB
dB 

Total Harmonic Distortion -1 dB (Note 1) THD TBD 0.00056 - % 
Interchannel Phase Deviation - 0.0001 - deg
Interchannel Isolation - 120 - dB
Dynamic Range Performance Drift (following calibration) - 0.05 - dB/°C
dc Accuracy
Interchannel Gain Mismatch - 0.05 - dB
Gain Error - ±5 TBD %
Gain Drift - ±100 - ppm/°C
Offset Error (With high pass filter enabled) - 0 - LSB
Analog Input
Full-scale Differential Input Voltage (Note 2) VIN TBD 4 TBD Vpp

Input Impedance Differential
Common-mode

ZIN -
-

4.5
TBD

-
-

kΩ
kΩ

Common-Mode Rejection Ratio CMRR - 82 - dB
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DIGITAL FILTER CHARACTERISTICS  (TA = 25 °C; VA, VL,VD = 5V±5%; Fs = 48 kHz)

Notes: 3. Response shown is for Fs equal to 48 kHz. Filter characteristics scale with Fs.

Parameter

CS5396 CS5397

Symbol Min Typ Max Min Typ Max Unit

High-Performance Filter
Passband(-0.01 dB) 0 - 0.4604 0 - 0.3958 Fs

Passband Ripple - - ±0.005 - - ±0.005 dB

Stopband 0.5542 - 63.45 0.4979 - 63.50 Fs

Stopband Attenuation 117 - - 117 - - dB

Group Delay (Fs = Output Sample Rate)
128x Oversampling Mode

64x Oversampling Mode

tgd
-
-

34/Fs
34/Fs

-
-

-
-

34/Fs
34/Fs

-
-

µs
µs

Group Delay Variation vs. Frequency ∆tgd - - 0.0 - - 0.0 µs

Low Group Delay Filter
Passband(-0.01 dB)

128x Oversampling Mode
64x Oversampling Mode

0
0

-
-

0.375
0.188

0
0

-
-

0.375
0.188

Fs
Fs

Passband Ripple - - 0.015 - - 0.015 dB

Stopband
128x Oversampling Mode

64x Oversampling Mode

0.646
0.323

-
-

127.35
63.68

0.646
0.323

-
-

127.35
63.68

Fs
Fs

Stopband Attenuation 86 - 86 - dB

Group Delay (Fs = Output Sample Rate) tgd - 10/Fs - - 10/Fs - µs

Group Delay Variation vs. Frequency ∆tgd - - 0.0 - - 0.0 µs

High Pass Filter Characteristics
Frequency Response-3.0 dB (Note 3)
-0.036 dB (Note 3)

- 1.8
20

-
-

- 1.8
20

-
-

Hz
Hz

Phase Deviation@ 20Hz (Note 3) - 5.3 - - 5.3 - Deg

Passband Ripple - - 0 - - 0 dB
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POWER AND THERMAL CHARACTERISTICS 
(TA = 25 °C; VA, VL,VD = 5V±5%; Fs = 48 kHz; Master Mode)

DIGITAL CHARACTERISTICS  (TA = 25 °C; VA, VL,VD = 5V±5%)

ABSOLUTE MAXIMUM RATINGS (AGND, DGND = 0V, All voltages with respect to ground.)

Notes: 4. Any pin except supplies. Transient currents of up to ±100 mA on the analog input pins will not cause SCR 
latch-up.

5. The maximum over/under voltage is limited by the input current.

6. Applies to normal operation. Greater differences during power up/down will not cause SCR latch-up.
WARNING: Operation beyond these limits may result in permanent damage to the device.

Normal operation is not guaranteed at these extremes.

Parameter

64X oversampling
MCLK=12.288 MHz

128X oversampling
MCLK=24.576 MHz

Symbol Min Typ Max Min Typ Max Unit

Power Supply Current VA+VL
(Normal Operation) VD

IA
ID

-
-

150
65

TBD
TBD

-
-

160
125

TBD
TBD

mA
mA

Power Supply Current VA+VL
(Power-Down Mode) VD

IA
ID

-
-

2
2

-
-

-
-

3
3.5

-
-

mA
mA

Power Consumption(Normal Operation)
(Power-Down Mode)

-
-

1075
20

TBD
-

-
-

1425
33

TBD
-

mW
mW

Power Supply Rejection Ratio (1 kHz) PSRR - 65 - - 65 - dB

Allowable Junction Temperature - - 135 - - 135 °C

Junction to Ambient Thermal Impedance TJA - 45 - - 45 - °C/W

Parameter Symbol Min Typ Max Units

High-Level Input Voltage VIH 2.4 - - V

Low-Level Input Voltage VIL - - 0.8 V

High-Level Output Voltage at Io = -20 µA VOH VD - 1.0 - - V

Low-Level Output Voltage at Io = 20 µA VOL - - 0.4 V

Input Leakage Current Iin - - ±10 µA

Parameter Symbol Min Typ Max Units
DC Power Supplies: Analog

Logic
Digital

|VA - VD|
(Note 6)

|VA - VL|
(Note 6)

|VD - VL|
(Note 6)

VA
VL
VD

-0.3
-0.3
-0.3

-
-
-

-
-
-
-
-
-

+6.0
+6.0
+6.0
0.4
0.4
0.4

V
V
V
V
V
V

Input Current (Note 4) Iin - - ±10 mA
Analog Input Voltage (Note 5) VIN AGND-0.7 - VA+0.7 V
Digital Input Voltage (Note 5) VIND -0.3 - VD+0.7 V
Ambient Operating Temperature (Power Applied) TA -55 - +50 °C
Storage Temperature Tstg -65 - +150 °C
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RECOMMENDED OPERATING CONDITIONS (AGND, DGND = 0V, all voltages with respect 
to ground.)

Specifications are subject to change without notice.

SWITCHING CHARACTERISTICS (TA = 25 °C; VA = 5V±5%; Inputs: Logic 0 = 0V, 
Logic 1 = VA = VD; CL = 20 pF)

Parameter Symbol Min Typ Max Units
DC Power Supplies: Positive Digital

Positive Logic
Positive Analog

|VA - VD|
(Note 6)

VD
VL
VA

4.75
4.75
4.75

-

5.0
5.0
5.0
-

5.25
5.25
5.25
0.4

V
V
V
V

Ambient Operating Temperature (Power Applied) TA -10 - +50 °C

Parameter Symbol Min Typ Max Units
Output Sample Rate Fs 2 - 100 kHz

MCLK Period tclkw 39.06 - 1950 ns

MCLK Low tclkl 26 - - ns

MCLK High tclkh 26 - - ns

MCLK Fall Time tclkft - - 8 ns

Master Mode
SCLK falling to LRCK tmslr -20 - +20 ns

SCLK falling to SDATA valid tsdo - - 20 ns

SCLK duty cycle - 50 - %
Slave Mode
LRCK Period 1/Fs 10 - 500 µs
LRCK duty cycle - 50 - %

SCLK Period tsclkw 4 x tclw - - ns

SCLK Pulse Width Low tsclkl 2 x tclw - - ns

SCLK Pulse Width High tclkh 60 - - ns

SCLK falling to SDATA valid tdss - - tclw + 20 ns ns

LRCK edge to MSB valid tlrdss - - tclw + 20 ns ns

SCLK rising to LRCK edge delay tslr1 tclw + 20 ns - - ns

LRCK edge to rising SCLK setup time tslr2 tclw + 20 ns - - ns
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SCLK output

tmslr

SDATA

tsdo

LRCK output

MSB MSB-1

SCLK to SDATA & LRCK - MASTER mode
Serial Data Format, Left Justified

SCLK output

tmslr

SDATA

tsdo

LRCK output

MSB

SCLK to SDATA & LRCK - MASTER mode
Serial Data Format, I2S compatible

SDATA

SCLK input

LRCK  input

sclklt

dsst

MSB MSB-1 MSB-2

lrdsst

sclkhtslr1t slr2t

tsclkw

SCLK to LRCK & SDATA - SLAVE mode

Serial Data Format, Left Justified

SDATA

SCLK input

LRCK  input

sclklt

dsst

MSB MSB-1

sclkhtslr1t slr2t

tsclkw

SCLK to LRCK & SDATA - SLAVE mode
Serial Data Format, I2S compatible
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SPI CONTROL PORT SWITCHING CHARACTERISTICS  (TA = 25 °C; VD, VA = 5V ±5%; 
Inputs: Logic 0 = DGND, Logic 1 = VD; CL = 20 pF)

Notes: 7. Data must be held for sufficient time to bridge the transition time of CCLK.

8. For FSCK < 1 MHz.

Parameter Symbol Min Max Unit

SPI Mode

CCLK Clock Frequency fsck - 6 MHz

CS High Time Between Transmissions tcsh 1.0 - µs

CS Falling to CCLK Edge tcss 20 - ns

CCLK Low Time tscl 66 - ns

CCLK High Time tsch 66 - ns

CDIN to CCLK Rising Setup Time tdsu 40 - ns

CCLK Rising to DATA Hold Time (Note 7) tdh 15 - ns

Rise Time of CCLK and CDIN (Note 8) tr2 - 100 ns

Fall Time of CCLK and CDIN (Note 8) tf2 - 100 ns

t r2 t f2

t dsu t dh

t scht scl

CS

CCLK

CDIN

t css tcsh
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I2C CONTROL PORT SWITCHING CHARACTERISTICS  (TA = 25 °C; VD, VA = 5V ±5%; 
Inputs: Logic 0 = DGND, Logic 1 = VD; CL = 20 pF)

Notes: 9. Use of the I2C® bus interface requires a license from Philips.

10. Data must be held for sufficient time to bridge the 300 ns transition time of SCL.

Parameter Symbol Min Max Unit

I2C® Mode (Note 9)

CCLK Clock Frequency fscl - 100 kHz

Bus Free Time Between Transmissions tbuf 4.7 - µs

Start Condition Hold Time (prior to first clock pulse) thdst 4.0 - µs

Clock Low Time tlow 4.7 - µs

Clock High Time thigh 4.0 - µs

Setup Time for Repeated Start Condition tsust 4.7 - µs

CDIN Hold Time from CCLK Falling (Note 10) thdd 0 - µs

CDIN Setup Time to CCLK Rising tsud 250 - ns

Rise Time of Both CDIN and CCLK Lines tr - 1 µs

Fall Time of Both CDIN and CCLK Lines tf - 300 ns

Setup Time for Stop Condition tsusp 4.7 - µs

t buf t hdst
t hdst

t
low

t r

t f

t
hdd

t high

t sud tsust

tsusp

Stop Start Start Stop
Repeated

CDIN

CCLK
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Audio
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+
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+
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Figure 1.  Typical Connection Diagram
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GENERAL DESCRIPTION

The CS5396/97 is a 24-bit, stereo A/D converter
designed for stereo digital audio applications. The
analog input channels are simultaneously sampled
by separate, patented, 7th-order tri-level delta-sig-
ma modulators at either 128 or 64 times the output
sample rate (64× Fs or 128× Fs) of the device. The
resulting serial bit streams are digitally filtered,
yielding pairs of 24-bit values at output sample
rates (Fs) of up to 100 kHz. This technique yields
nearly ideal conversion performance independent
of input frequency and amplitude. The converter
does not require difficult-to-design or expensive
anti-alias filters, and it does not require external
sample-and-hold amplifiers or voltage references.
Only normal power supply decoupling compo-
nents, voltage reference bypass capacitors and a
single resistor and capacitor on each input for anti-
aliasing are required, as shown in Figure 1. An on-
chip voltage reference provides for a differential
input signal range of 4.0 Vpp. The device also con-
tains a high pass filter, implemented digitally after
the decimation filter, to completely eliminate any
internal offsets in the converter or any offsets
present at the input circuitry to the device. Output
data is available in serial form, coded as 2’s com-
plement 24-bit numbers. For more information on
delta-sigma modulation techniques see the refer-
ences at the end of this data sheet.

Stand-Alone vs. Control Port Mode

The CS5396/97 can operate in either Stand-Alone
or Control Port Mode. The functionality of pins 17,
18 and 19 is established upon entering either the
Stand-Alone or Control Port mode, as described in
the Pin Description section.

The Control Port Mode requires a micro-controller
and allows access to many additional features,
which include:

• 128× Oversampling Mode

• Reduction of 24-bit data to 20, 18 or 16-bit data
with psychoacoustically optimized dither

• Programmability of psychoacoustic filter coef-
ficients

• Peak Input Signal Level Monitor with either
High Resolution or Bar Graph mode selection

• Signal inversion

• High pass filter defeat

• Mute

• Access to the digital filter to allow the input of
external digital audio data to produce a two-to-
one decimated output and/or psychoacoustic bit
reduction.

STAND-ALONE MODE

Master Clock - Stand-Alone Mode

The master clock is the clock source for the delta-
sigma modulator sampling (MCLKA) and digital
filters (MCLKD). The required MCLKA/D fre-
quency is determined by the desired Fs and must be
256× Fs. Table 1 shows some common master
clock frequencies.

Table 1. Common Clock Frequencies for Stand-Alone 
Mode

Serial Data Interface - Stand-Alone Mode

The CS5396/97 supports two serial data formats
which are selected via the digital format select pin,
DFS. The digital output format determines the rela-
tionship between the serial data, left/right clock and
serial clock. Figures 2 and 3 detail the interface for-

LRCK
(kHz)

MCLKA/D
(MHz)

SCLK
(MHz)

32 8.192 2.048
44.1 11.2896 2.822
48 12.288 3.072
64 16.384 4.096

88.2 22.5792 5.6448
96 24.576 6.144



CS5396 CS5397

DS229PP2 13

mats. The serial data interface is accomplished via
the serial data outputs; SDATA1 and SDATA2; se-
rial data clock, SCLK, and the left/right clock,
LRCK. The serial nature of the output data results
in the left and right data words being read at differ-
ent times. However, the samples within an LRCK
cycle represent simultaneously sampled analog in-
puts.

Serial Data- Stand-Alone Mode

The serial data block consists of 24 bits of audio
data presented in 2’s-complement format with the
MSB-first. The data is clocked from SDATA1 and
SDATA2 by the serial clock and the channel is de-
termined by the Left/Right clock. The full precision
24-bit data is available on SDATA1 and the output
from the low group delay filter is available on
SDATA2.

Serial Clock - Stand-Alone Mode

The serial clock shifts the digitized audio data from
the internal data registers via the SDATA1 and
SDATA2 pins. SCLK is an output in Master Mode
where internal dividers will divide the master clock
by 4 to generate a serial clock which is 64× Fs. In
Slave Mode, SCLK is an input with a serial clock
typically between 48× and 128× Fs. However, it is
recommended that SCLK be equal to 64×, though
other frequencies are possible, to avoid potential
interference effects which may degrade system per-
formance.

Left/Right Clock - Stand-Alone Mode

The Left/Right clock, LRCK, determines which
channel, left or right, is to be output on SDATA1
and SDATA2. In Master Mode, LRCK is an output
whose frequency is equal to Fs. In Slave Mode,
LRCK is an input whose frequency must be equal
to Fs and synchronous to MCLKA/D.

Master Mode - Stand-Alone Mode

In Master mode, SCLK and LRCK are outputs
which are internally derived from the master clock.

Internal dividers will divide MCLKA/D by 4 to
generate a SCLK which is 64× Fs and by 256 to
generate a LRCK which is equal to Fs. The
CS5396/97 is placed in the Master mode with the
slave/master pin, S/M, low. 

Slave Mode - Stand-Alone Mode

LRCK and SCLK become inputs in SLAVE mode.
LRCK must be externally derived from MCLKA/D
and be equal to Fs. It is recommended that SCLK
be equal to 64×. Other frequencies between 48×
and 128× Fs are possible but may degrade system
performance due to interference effects. The mas-
ter clock frequency must be 256× Fs. The
CS5396/97 is placed in the Slave mode with the
slave/master pin, S/M, high. 

High Pass Filter - Stand-Alone Mode

The CS5396/97 includes a high pass filter after the
decimator to remove the DC offsets introduced by
the analog buffer stage and the CS5396/97 analog
modulator. The characteristics of this first-order
high pass filter are outlined below, for Fs equal to
48 kHz. This filter response scales linearly with
sample rate.

Frequency response: -3 dB @ 1.8 Hz
-0.036 dB @ 20 Hz

Phase deviation: 5.3 degrees @ 20 Hz
Passband ripple: None

Power-up and Calibration - Stand-Alone 
Mode

The delta-sigma modulators settle in a matter of
microseconds after the analog section is powered,
either through the application of power or by exit-
ing the power-down mode. However, the voltage
reference will take a much longer time to reach a fi-
nal value due to the presence of external capaci-
tance on the VREF pin. A time delay of
approximately 10ms/µF is required after applying
power to the device or after exiting a power down
state. 
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A calibration of the tri-level delta-sigma modulator
should always be initiated following power-up and
after allowing sufficient time for the voltage on the
external VREF capacitor to settle. This is required
to minimize noise and distortion. It is also advised
that the CS5396/97 be calibrated after the device
has reached thermal equilibrium, approximately 10
seconds, to maximize performance.

Synchronization of Multiple Devices - 
Stand Alone Mode

In systems where multiple ADCs are required, care
must be taken to achieve simultaneous sampling. It
is recommended that the rising edge of the CAL
signal be timed with a falling edge of MCLK to en-
sure that all devices will initiate a calibration and
synchronization sequence on the same rising edge
of MCLK. The absence of re-timing of the CAL
signal can result in a sampling difference of one
MCLK period.

CONTROL PORT MODE

Access to Control Port Mode

The mode selection between Stand-Alone and Con-
trol Port Mode is determined by the state of the
SDATA1 pin 250 MCLK cycles following the in-
ternal power-on reset. A 47 kΩ pull-up resistor on
SDATA1 will select the Control Port Mode. How-
ever, the control port will not respond to CCLK and
CDIN until the pull-up on the SDATA1 pin is re-
leased. 

Internal Power-On Reset

The timing required to determine Control port
mode and I2S/SPI mode is based on an internal
power-on reset. The internal power-on reset re-
quires the power supply to exceed a threshold volt-
age. However, there is no external indication of
when the internal reset is activated. If precise tim-
ing of the Control port and I2S/SPI decisions is re-
quired, MCLK should not be applied until the
power supply has stabilized.

SDATA 23 22 7 6 23 22

SCLK

LRCK

23 22

MASTER
24-Bit Left Justified Data
Data Valid on Rising Edge of 64x SCLK
MCLK equal to 256x Fs

5 4 3 2 1 08

SLAVE
24-Bit Left Justified Data
Data Valid on Rising Edge of SCLK
MCLK equal to 256x Fs

9 7 6 5 4 3 2 1 089

Left Right

Figure 2.  Serial Data Format 0, Stand-Alone Mode, DFS low. Left Justified.

SDATA 23 22 8 7 23 22

SCLK

LRCK

23 22

MASTER
I  S 24-Bit Data
Data Valid on Rising Edge of 64x SCLK
MCLK equal to 256x Fs

2
SLAVE
I  S 24-Bit Data
Data Valid on Rising Edge of SCLK
MCLK equal to 256x Fs

2

6 5 4 3 2 1 0 8 7 6 5 4 3 2 1 09 9

Left Right

Figure 3.  Serial Data Format 1, Stand-Alone Mode, DFS High. I2S compatible
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Master Clock - Control Port Mode

The master clock is the clock source for the delta-
sigma modulator sampling (MCLKA) and digital
filters (MCLKD). The required MCLKA/D fre-
quency is determined by the desired Fs and the cho-
sen Oversampling Mode. Table 2 shows some
common master clock frequencies.

64× vs. 128× Oversampling Modes

The CS5396/97 can operate in a 64× Oversampling
Mode with a 256× master clock (MCLKA/D) at a
maximum sample rate of 100 kHz. The device can
also operate in a 128× Oversampling Mode with a
512× master clock (MCLKA/D) where the maxi-
mum Fs is 50 kHz. Notice that the required master
clock is 24.576 MHz for Fs equal to either 48 kHz
in the 128× Oversampling Mode or 96 kHz in the
64× Oversampling Mode. The sampling mode is
set via the control register which alters the decima-
tion ratio of the digital filter. The 64× Oversam-
pling Mode is the default mode. Table 2 shows
some common clock frequencies for both modes.
Refer to Appendix A for additional discussion of
64× vs. 128× Oversampling Modes.

Table 2. Common Clock Frequencies

Serial Data Interface - Control Port Mode

The CS5396/97 supports two serial data formats
which are selected via the control register. The dig-
ital output format determines the relationship be-
tween the serial data, left/right clock and serial

clock. Figures 4 - 7 detail the interface formats.
The serial data interface is accomplished via the se-
rial data outputs; SDATA1 and SDATA2, serial
data clock, SCLK, and the left/right clock, LRCK.
The serial nature of the output data results in the left
and right data words being read at different times.
However, the samples within an LRCK cycle repre-
sent simultaneously sampled analog inputs.

Serial Data - Control Port Mode

The serial data block is presented in 2’s-comple-
ment format with the MSB-first. The data is clocked
from SDATA1 and SDATA2 by the serial clock
and the channel is determined by the Left/Right
clock. The full precision 24 bit data is available on
SDATA1 and the output from the low group delay
is available on SDATA2.

The serial data can be followed by 8 Peak Signal
Level, PSL, bits as shown in Figures 4 - 7 if the
PKEN bit is set. Refer to the Dual Audio Output
section of this data sheet for further discussion of
SDATA1 and SDATA2 options.

Serial Clock - Control Port Mode

The serial clock shifts the digitized audio data from
the internal data registers via SDATA1 and
SDATA2. SCLK is an output in Master Mode
where internal dividers will divide the master clock
by 4 to generate a serial clock which is 64× Fs in
the 64× Oversampling Mode. In the 128× Over-
sampling Mode, internal dividers will divide
MCLKA/D by 4 to generate a SCLK which is 128×
Fs. In Slave Mode, SCLK is an input with a serial
clock typically between 48× and 128× Fs. It is rec-
ommended that SCLK be equal to 64× in the 64×
Oversampling Mode and equal to 128× in the 128×
Oversampling Mode to avoid possible system per-
formance degradation due to interference effects. 

Left/Right Clock -Control Port Mode

The Left/Right clock, LRCK, determines which
channel, left or right, is to be output on SDATA1

LRCK
(kHz)

Over-
sampling

MCLKA/D
(MHz)

SCLK
(MHz)

32 64 8.192 2.048
44.1 64 11.2896 2.822
48 64 12.288 3.072
32 128 16.384 4.096

44.1 128 22.5792 5.6448
48 128 24.576 6.144
64 64 16.384 4.096

88.2 64 22.5792 5.6448
96 64 24.576 6.144
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SDATA P1 P024 23 9 P7 P6 P5 P4 P3 P28 24 23

SCLK

LRCK

P1 P024 23 9 P7 P6 P5 P4 P3 P28

MASTER
24-Bit Left Justified Data
Data Valid on Rising Edge of 64x SCLK
MCLK equal to 256x Fs

SLAVE
24-Bit Left Justified Data
Data Valid on Rising Edge of SCLK
MCLK equal to 256x Fs

1 03 25 47 6 7 6 5 4 3 2 1 0

Left Right

Figure 4.  Control Port Mode, Serial Data. Left Justified. 64x Oversampling Mode
The peak signal level bits are available only if Bit 6 of Byte 7 is set.

SCLK

LRCK

MASTER
I  S 24-Bit Data
Data Valid on Rising Edge of 64x SCLK
MCLK equal to 256x Fs

2
SLAVE
I  S 24-Bit Data
Data Valid on Rising Edge of SCLK
MCLK equal to 256x Fs

2

SDATA P1 P024 23 9 P7 P6 P5 P4 P3 P28 24 23P1 P024 23 9 P7 P6 P5 P4 P3 P281 03 25 47 6 7 6 5 4 3 2 1 0

Left Right

Figure 5.  Control Port Mode, Serial Data. I2S Compatible. 64x Oversampling Mode.
The peak signal level bits are available only if Bit 6 of Byte 7 is set.

SDATA P1 P023 22 P7 P6 P5 P4 P3 P2

SCLK

LRCK

23 22

MASTER
24-Bit Left Justified Data
Data Valid on Rising Edge of 128x SCLK
MCLK equal to 512x Fs

SLAVE
24-Bit Left Justified Data
Data Valid on Rising Edge of SCLK
MCLK equal to 512x Fs

1 0 P1 P0P7 P6 P5 P4 P3 P2 23 221 0

Left Right

Figure 6.  Control Port Mode, Serial Data. Left Justified. 128x Oversampling Mode
The peak signal level bits are available only if Bit 6 of Byte 7 is set.

SDATA P1 P023 22 P7 P6 P5 P4 P3 P2

SCLK

23 221 0 P1 P0P7 P6 P5 P4 P3 P2 23 221 0

LRCK

MASTER
I  S 24-Bit Data
Data Valid on Rising Edge of 128x SCLK
MCLK equal to 512x Fs

2
SLAVE
I  S 24-Bit Data
Data Valid on Rising Edge of SCLK
MCLK equal to 512x Fs

2

Left Right

Figure 7.  Control Port Mode, Serial Data. I2S Compatible. 128x Oversampling Mode.
The peak signal level bits are available only if Bit 6 of Byte 7 is set.
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and SDATA2. In Master Mode, LRCK is an output
whose frequency is equal to Fs. In Slave Mode,
LRCK is an input whose frequency must be equal
to Fs and synchronous to MCLKA/D.

Master Mode- Control Port Mode

In Master mode, SCLK and LRCK are outputs
which are internally derived from the master clock.
In the 64× Oversampling Mode, internal dividers
will divide MCLKA/D by 4 to generate a SCLK
which is 64× Fs and by 256 to generate a LRCK
which is equal to Fs. In the 128× Oversampling
Mode, internal dividers will divide MCLKA/D by
4 to generate a SCLK which is 128× Fs and by 512
to generate a LRCK which is equal to Fs. The
CS5396/97 is placed in the Master mode via the
control register. 

Slave Mode - Control Port Mode

LRCK and SCLK become inputs in SLAVE mode.
LRCK must be externally derived from MCLKA/D
and be equal to Fs. It is recommended that SCLK
be equal to 64× in the 64× Oversampling Mode and
equal to 128× in the 128× Oversampling Mode.
Other frequencies are possible but may degrade
system performance due to interference effects.
The CS5396/97 is placed in the Slave mode via the
control register. 

Synchronization of Multiple Devices - 
Control Port Mode

In systems where multiple ADCs are required, care
must be taken to achieve simultaneous sampling.
The FSTART bit in register 1 controls the synchro-
nization of the internal clocks and sampling pro-
cess between the analog modulator and the digital
filter. Multiple ADCs can be synchronized if the
FSTART command is initiated on the same edge of
MCLK. This can be accomplished by re-timing the
CCLK clock with the falling edge of MCLK. This
is a relatively simple matter if the ADCs have the
same address. However, if the system requires the

devices to have individual addresses, synchroniza-
tion can be accomplished by;

1) Disable the address enable bit (ADDREN) in
register 7

2) Issue a system broadcast FSTART command
synchronized with CCLK.

3) Reset the ADDREN bit.

Power-up and Calibration - Control Port 
Mode

The delta-sigma modulators settle in a matter of
microseconds after the analog section is powered,
either through the application of power or by exit-
ing the power-down mode. However, the voltage
reference will take a much longer time to reach a fi-
nal value due to the presence of external capaci-
tance on the VREF pin. A time delay of
approximately 10ms/µF is required after applying
power to the device or after exiting a power down
state. 

A calibration of the tri-level delta-sigma modulator
should always be initiated following power-up and
after allowing sufficient time for the voltage on the
external VREF capacitor to settle. This is required
to minimize noise and distortion. It is also advised
that the CS5396/97 be calibrated after the device
has reached thermal equilibrium to maximize per-
formance. A calibration sequence requires the fol-
lowing commands;

1) set the FSTART bit

2) set the GND CAL bit

3) set the CAL bit

4) Wait a minimum of 2050 LRCK periods in the
128x mode or 4100 LRCK periods in the 64x
mode.

5) Remove GND CAL

High Pass Filter -Control Port Mode 

The CS5396/97 includes a high pass filter after the
decimator to remove the DC offsets introduced by
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the analog buffer stage and the CS5396/97 analog
modulator. The high pass filter can be defeated
with the control register. It is also possible to write
to the left/right offset registers to establish a prede-
termined offset.

The characteristics of this first-order high pass fil-
ter are outlined below for Fs equal to 48 kHz. The
filter response scales linearly with sample rate.

Frequency response: -3 dB @ 1.8 Hz
-0.036 dB @ 20 Hz

Phase deviation: 5.3 degrees @ 20 Hz
Passband ripple: None

Input Level Monitoring - Control Port Mode

The CS5396/97 includes independent Peak Input
Level Monitoring for each channel. The analog-to-
digital converter continually monitors the peak dig-
ital signal for both channels and records these val-
ues in the Active registers. This information can be
transferred to the Output registers by writing the
PU (Peak Update) bit which will also reset the Ac-
tive register. The Active register contains the peak
signal level since the previous peak update request.
The 8-bit contents of the output registers are avail-
able in both interface modes. The peak signal level
information is available in two formats - High Res-
olution Mode and Bar Graph Mode. The output for-
mat is controlled via the control register.

High Resolution Mode

Bits P7-P0 indicate the Peak Signal Level (PSL)
since the previous peak update (or previous write of
the PU bit). If the ADC input level is less than full-
scale, bits P5-P0 represent the peak value from -
60 dB to 0 dB of full scale in 1 dB steps. The PSL
outputs are accurate to within 0.25 dB. Bit P6 pro-
vides a coarse means of determining an ADC input
idle condition. Bit P7 indicates an ADC overflow
condition if the ADC input level is greater than
full-scale.

P7 - Overrange
0 - Analog input less than full-scale level
1 - Analog input greater than full-scale

P6 - Idle channel
0 - Analog input >-60 dB from full-scale
1 - Analog input <-60 dB from full-scale

P5 to P0 - Input Level Bits (1 dB steps)
Inputs <0 dB P5 - P0
0 dB 000000
-1 dB 000001
-2 dB 000010
-60 dB 111100

Bar Graph Mode

This mode provides a decoded output format which
indicates the peak input signal level in a “Bar
Graph” format which can be used to drive front
panel LEDs. This decoded output can be used to
drive front panel LEDs.

Input Level T7 - T0
Overflow 11111111
0 dB to -3 dB 01111111
-3 dB to -6 dB 00111111
-6 dB to -10 dB 00011111
-10 dB to -20 dB 00001111
-20 dB to -30 dB 00000111
-30 dB to -40 dB 00000011
-40 dB to -60 dB 00000001
< - 60 dB 00000000

Dual Digital Audio Outputs

The CS5396/97 contains two stereo digital audio
output channels - SDATA1 and SDATA2. These
audio output channels are completely independent,
as SDATA1 can contain 24-bit audio data simulta-
neous with psychoacoustic audio data on SDATA2.
Another example of this independence is 24-bit au-
dio data output on SDATA1 simultaneously with a
low group delay output on SDATA2.

The audio output formats are completely program-
mable through the I2C/SPI µC interface. The output
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formats include: inverted output, psychoacoustic
output (16-bit, 18-bit, 20-bit), and low group delay
output.

Psychoacoustic Filter

The CS5396/97 includes a programmable 10 tap
digital filter which can be used to perform psycho-
acoustic noise-shaping of the audio spectrum if
desired. The filter can implement a variety of 16-
bit, 18-bit, or 20-bit noise-shaped responses by
setting the digital filter coefficients. Further dis-
cussion of the psychoacoustic filter can be found
in Appendix C. 

Appendix B discusses an application using the psy-
choacoustic filter independently of the A/D con-
verter function. In this mode, SDATA2 becomes an
input to the psychoacoustic filter stage and
SDATA1 is the digital audio output. 

Low Group Delay Filter

The characteristics of the low group delay filter are
shown in Figures 17 - 24.

µC Interface Formats

The device supports either SPI or I2C interface for-
mats. The CS5396/97 monitors the state of CS dur-
ing power-up and will configure to an SPI interface
if the pin is held low. Conversely, if the pin is held
high, the port will configure to a I2C interface. 

SPI Mode

In SPI mode, CS is the chip select signal, CCLK is
the µC bit clock and CDIN is the input data line
from the microcontroller. Notice that it is not pos-
sible to read the CS5396/97 registers in SPI mode
due to the lack of a data output pin.

To write to a register, bring CS low. The first 7 bits
on CDIN are the chip address, and must be zero.
The eighth bit is a read/write indicator (R/W)
which must be low.

The next 8 bits form the Memory Address Pointer
(MAP), which is set to the address of the register

that is to be updated. The next 8 bits are the data
which will be placed into the register designated by
the MAP.

The CS5396/97 has a MAP auto increment, which
will increment the MAP after each byte is written,
allowing block writes of successive registers.

I2C Mode

In I2C mode, CDIN is a bidirectional data line.
Data is clocked into and out of the part by CCLK.

The eighth bit of the address byte is the R/W bit
(high for a read, low for a write). If the operation is
a write, the next byte is the Memory Address Point-
er which selects the register to be read or written. If
the operation is a read, the contents of the register
pointed to by the Memory Address Pointer will be
output. MAP allows successive reads or writes of
consecutive registers. Each byte is separated by an
acknowledge bit. Use of the I2C bus compatible in-
terface requires a license from Philips. I2C bus in a
registered trademark of Philips Semiconductors.

Establishing the Chip Address in I2C Mode

Connecting SDATA1 pin and CS to 5 volts during
power-up will set the device to the Control Port and
I2C mode. However, the control port will not re-
spond to CCLK and CDATA until the hold on the
SDATA1 pin is released. The chip address can be
set by:

1) Release the hold on the SDATA1 pin of the de-
vice to be addressed.

2) Program the chip address and set the Address
Enable bit, addren, which will prevent further
communication to this device without the cor-
rect address.

3) Repeat steps 1 and 2 for the remaining devices
on the bus.

ANALOG CONNECTIONS - ALL MODES

Figure 1 shows the analog input connections. The
analog inputs are presented differentially to the
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modulators via the AINR+/- and AINL+/- pins.
Each analog input will accept a maximum of
2.0 Vpp. The + and - input signals are 180° out of
phase resulting in a differential input voltage of
4.0 Vpp. Figure 8 shows the input signal levels for
full scale. 

The analog modulator samples the input at
6.144 MHz (MCLK=24.576 MHz) corresponding
to Fs equal to 48 kHz in the 128× Oversampling
Mode and Fs equal to 96 kHz in the 64× Oversam-
pling Mode. The digital filter will reject signals
within the stopband of the filter. However, there is
no rejection for input signals which are
(n × 6.144 MHz) ± the digital passband frequency,
where n=0,1,2,...A 39Ω resistor in series with the
analog input and a 6.8 nF COG capacitor between
the inputs will attenuate any noise energy at
6.144 MHz, in addition to providing the optimum
source impedance for the modulators. The use of
capacitors which have a large voltage coefficient
(such as general purpose ceramics) must be avoid-
ed since these can degrade signal linearity. If active
circuitry precedes the ADC, it is recommended that
the above RC filter is placed between the active cir-
cuitry and the AINR and AINL pins. The above ex-
ample frequencies scale linearly with output
sample rate.

The on-chip voltage reference and the common
mode voltage are available at VREF and VCOM
for the purpose of decoupling only. However, due

to the sensitivity of this node, the circuit traces at-
tached to these pins must be minimal in length and
no load current may be taken from VREF. It is pos-
sible to use VCOM as a reference voltage to bias
the input buffer circuits, if the circuit trace is very
short and VCOM is buffered at the converter (refer
to the CDB53965/97). The recommended decou-
pling scheme for VREF, Figure 1, is a 470 µF elec-
trolytic capacitor and a 0.1 µF ceramic capacitor
connected from VREF to AGND. The recommend-
ed decoupling scheme for VCOM, Figure 1, is a
100 µF electrolytic capacitor and a 0.1 µF ceramic
capacitor connected from VCOM to AGND.

GROUNDING AND POWER SUPPLY 
DECOUPLING - ALL MODES

As with any high resolution converter, the ADC re-
quires careful attention to power supply and
grounding arrangements if its potential perfor-
mance is to be realized. Figure 1 shows the recom-
mended power arrangements, with VA and VL
connected to a clean +5 V supply. VD, which pow-
ers the digital filter, should be run from the system
+5 V logic supply, provided that it is not excessive-
ly noisy (< ±50 mV pk-to-pk). Decoupling capaci-
tors should be as near to the ADC as possible, with
the low value ceramic capacitor being the nearest.

The printed circuit board layout should have sepa-
rate analog and digital regions and ground planes,
with the ADC straddling the boundary. All signals,
especially clocks, should be kept away from the
VREF pin in order to avoid unwanted coupling into
the modulators. The VREF decoupling capacitors,
particularly the 0.01µF, must be positioned to min-
imize the electrical path from VREF and pin 3,
AGND. The CDB5396/97 evaluation board dem-
onstrates the optimum layout and power supply ar-
rangements, as well as allowing fast evaluation of
the ADC.

To minimize digital noise, connect the ADC digital
outputs only to CMOS inputs.

+3.5 V

+2.5 V

+1.5 V

+3.5 V

+2.5 V

+1.5 V

CS5396/97

AIN+

AIN-

Full Scale Input level= (AIN+) - (AIN-)= 4.0 Vpp

Figure 8.  Full scale input voltage
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DIGITAL FILTER PLOTS

Figures 9-24 show the performance of the digital
filters included in the ADC. All plots are normal-
ized to Fs. Assuming a sample rate of 48 kHz, the

0.5 frequency point on the plot refers to 24 kHz.
The filter frequency response scales precisely with
Fs.
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Figure 9.  CS5396 Stop Band Attenuation Figure 10.  CS5396 Passband Ripple
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Figure 11.  CS5396 Transition Band Figure 12.  CS5396 Transition Band
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Figure 13.  CS5397 Stop Band Attenuation Figure 14.  CS5397 Passband Ripple
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Figure 15.  CS5397 Transition Band Figure 16.  CS5397 Transition Band
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Figure 17.  Low Group Delay Filter
 Stop Band Attenuation
64x Oversampling Mode

Figure 18.  Low Group Delay Filter
Passband Ripple

64x Oversampling Mode
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Figure 19.  Low Group Delay Filter
Transition Band

64x Oversampling Mode

Figure 20.  Low Group Delay Filter
Transition Band

64x Oversampling Mode
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Figure 21.  Low Group Delay Filter
 Stop Band Attenuation

128x Oversampling Mode

Figure 22.  Low Group Delay Filter
Passband Ripple

128x Oversampling Mode

Figure 23.  Low Group Delay Filter
Transition Band

128x Oversampling Mode

Figure 24.  Low Group Delay Filter
Transition Band

128x Oversampling Mode
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REGISTER DESCRIPTION
** “default” ==> bit status after power-up-sequence

Analog control (address 00000001)   

FSTART (Frame start)Default = ‘0’.
This bit must be set to ‘1’ to synchronize the modulator output and the decimation filter input
and is automatically reset to ‘0’ after a “fstart” pulse is sent to the analog and digital block.

GNDCAL (Ground calibration enable)
Default = ‘0’.
Modulator input is tied to internal “Vcom” when this bit is ‘1’.

AAPD (Analog Section of modulator in power down)
Default = ‘0’.
The analog section of the modulator is in power down mode when aapd = ‘1’.

ADPD (Digital Section of modulator in power down)
Default = ‘0’.
The digital section on the modulator is in power down mode when adpd = ‘1’.

TEST BIT Default =’0’.
Must remain at 0.

Mode (address 00000010)

128x/64x Default = ‘0’.
Oversampling ratio is 128 when this bit is ‘1’ and 64 when this bit is ‘0’.

CAL (System calibration enable)
Default = ‘0’.
Setting this bit to ‘1’ will initiate calibration.
This bit is automatically reset to ‘0’ following calibration.

Change_sign (Change Sign enable)
Default = ‘0’.
A ‘1’ will interchange the analog input paths within each channel resulting in a phase inversion 
of the analog signal. This bit applies to both channels.

_LR/LL (Left-Right output disable) Default = ‘0’. 

If this bit is ‘0’, SDATA1 will output the Left and Right channel data from the sdata1 source and 
SDATA2 will output the Left and Right channel data from the sdata2 source as described else-
where in the data sheet.

If this bit is set to ‘1’, the Left channel data from sdata1 source and sdata2 source (stored in 
Audio port register) will be sent out in SDATA1. SDATA2 will output all the Right channel data.

7 6 5 4 3 2 1 0
fstart gndcal aapd adpd 1bit

0 0 0 0 0

7 6 5 4 3 2 1 0
128x/64x cal change_sign _LR/LL _hpen s/_m DFS mute

0 0 0 0 0 0 0 0
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HPEN (HP enable) Default = ‘0’.
 The highpass filter will be disabled when  _HPEN = ‘1’. The highpass filter will be automatically 
enabled following calibration.

S/_M (Slave / Master mode) Default = ‘0’.
In master mode, LRCK, and SCLK are outputs. In slave mode, LRCK and SCLK are inputs.
This bit is ignored when sdata1 is used as input port in “fir2in” or “psychoin” mode (refer to Dig-
ital control & Tag register and Appendix B).

DFS (Digital Format Select)Default = ‘0’.
Output of serial data complies with I2S standard when DFS is 1.                                                          Out-
put of serial data is Left Justified when DFS is 0.

MUTE Default = ‘0’.
Data at SDATA1 and SDATA2 is always ‘0’ when this set to ‘1’.

Audio port (address 00000011)

24bit(SDATA1) Default = ‘1’.
A ‘1’ enables the serial audio port 1 to transmit the 24-bit high precision output.
This bit must be set to ‘0’ to enable other SDATA1 output options. 

24bit(SDATA2) Default = ‘0’.
A ‘1’ enables the serial audio port 2 to transmit 24-bit high precision output. This bit must be set 
to ‘0’ to enable other SDATA2 output options. 

psycho(SDATA1) Default = ‘0’.
psychoacoustic output will be the data at the serial audio port 1 if this bit is ‘1’ and all other bits 
of the port are set to ‘0’.

psycho(SDATA2) Default = ‘0’.
psychoacoustic output will be the data at the serial audio port 2 if this bit is ‘1’ and all other bits 
of the port are set to ‘0’.

psel18/_16(Psycho 18bit or 16bit)
Default = ‘0’.
This bit indicates the number of output bit if the psychoacoustic filter is chosen as output. A ‘0’ 
here allows 16 bits output whereas a ‘1’ allows 18 bits output as long as “psel20/_16” is ‘0’.

psel20/_16(Psycho 20bit)
Default = ‘0’.
This bit has the highest priority when setting the number of output bit of psychoacoustic filter. If 
this bit is ‘1’, the output is set to 20-bit regardless of the status of “psel18/_16”.

LGD(sdata1) Default = ‘0’.
24-bit low-group-delay filter output will go through a highpass filter if “_hpen” bit in the Mode 
register is ‘0’. The LGD output will be the data at the serial audio port 1 if this bit is ‘1’ and all 
other bits of the port set to ‘0’.

LGD(sdata2) Default = ‘1’.

7 6 5 4 3 2 1 0
24bit

(sdata1)
24bit

(sdata2)
psycho
(sdata1)

psycho
(sdata2)

psel18/_16 psel20/_16
lgd

(sdata1)
lgd

(sdata2)
1 0 0 0 0 0 0 1
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24-bit low-group-delay filter output will go through a high passfilter if “_hpen” bit in the Mode 
register is ‘0’. If “_hpen” is ‘1’, data at the serial audio port will derive directly from the LGD filter 
output.
If more than 1 bit is set for sdata2, low-group-delay filter output will be selected for output at the 
port.

Test Mode 0(address 00000100)

aoverflow A ‘1’ indicates an overflow condition occurs in the modulator. This bit is reset by reading the 
register.

doverflow A ‘1’ indicates an overflow condition occurs in the decimation filter. This bit is reset by reading 
the register.

fir1_en(sdata) Default = ‘0’.
Test purpose only.

fir1L_R(fir1 L channel enable)
Default = ‘0’.
Test purpose only.

_psydither(psychoacoustic filter dither disable)
Default = ‘0’.
A ‘0’ means adding dither in the psychoacoustic filter.

dstart1, dstart2(dstart control bits)
Default = ‘00’.
Test purpose only.

Test Mode 1(add 00000101)

FOR FACTORY USE ONLY

Chip Address (address 00000110)

caddr(6-0) (chip address (bit6 to bit0))
Default = ‘0000000’.
This is used to store the programmable chip address for I2C and SPI mode.
When more than 1 device are connected to the I2C or SPI buses and using chip address is nec-
essary, chip address set up is done by:
1)   Hold the SDATA1 pin of every chip to ‘1’ during power up.

7 6 5 4 3 2 1 0
aoverflow doverflow fir1_en fir1(LRCK) _psydither dstart1 dstart0

0 0 0 0 0 0 0  

7 6 5 4 3 2 1 0
test mode. reserved for factory use only

7 6 5 4 3 2 1 0
caddr6 caddr5 caddr4 caddr3 caddr2 caddr1 caddr0

0 0 0 0 0 0 0
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2)   Release the SDATA1 pin of the chip that is going to be programmed with chip address.
3)   Send chip address and “addren”=’1’ (in Register 7) through the serial control port. (The re-
maining devices will not repond to this request.)
4)   Repeat step 2) and step 3) for to other chips one-by-one. (SDATA1 output is tri-stated until 
it is released from pull up.)

Digital Control & Peak Signal Level (address 00000111)

addren(chip address enable)
Default = ‘0’.
When this bit is ‘0’, no chip address comparison is done. The chip will response to all the request 
from Control Port.
When this bit is ‘1’, the chip responds to the µC only if the chip address from the µC matches 
the chip address stored in “caddr(6-0)”.

pken(PEAK enable) Default = ‘0’.
PSL bits calculation is based on the high precision 24-bit output.
PSL bits output follows the serial audio port that sends out 24-bit data.
If this bit is disabled, the PSL bits location on the output stream will be replaced by zeros.

pkupdate(PEAK update)
Default = ‘0’.
A ‘0’ to ‘1’ transition will load the peak value (since the last update) to the appropriate serial au-
dio port. The internal peak register will then reset to ‘0’.

hr/_bg(PEAK display format)
Default = ‘0’.
High resolution tag format (hr/_bg=’1’) converts the 24-bit decimation filter output into 1 dB step.
Bar Graph tag format (hr/_bg=’0’) allows LCD display format of the 24-bit output with 8 discrete 
values.

ddpd(digital filter power down enable)
Default = ‘0’.
The digital filter and serial audio port is in power down mode when ddpd = ‘1’.

fir2in(external fir2 input enable)
Default = ‘0’.
Input of 2nd stage decimation filter is taken from the sdata2 port. The input data will be deci-
mated by 2 and then output to sdata1 of serial audio port.

psychoin (external psychoacoustic filter input enable)
Default = ‘0’.
Input of psychoacoustic filter is taken from the sdata2 port. The 24-bit input data will be truncat-
ed in psychoacoustic filter to the chosen output word length and then output to sdata1 of serial 
audio port.

7 6 5 4 3 2 1 0
ADDREN pken pkupdate hr/_bg ddpd fir2in psychoin

0 0 0 0  0 0 0
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R_cal_coeff (address 00001000 - 00001010)

Default = ‘0000 0000 0000 0000 0100 0000’. (represents 1)
The right channel calibration factor is stored in these registers with MSB in bit 7 of register ad-
dress 00001010.
This value is updated after every calibration cycle.
User can read from or write to this calibration factor through the serial control port.

L_cal_coeff (address 00001011 - 00001101)

Default = ‘0000 0000 0000 0000 0100 0000’. (represents 1)
The left channel calibration factor is stored in these registers with MSB in bit 7 of register ad-
dress 00001101.
This value is updated after every calibration cycle.
User can read from or write to this calibration factor through the serial control port.

L_offset (address 00001110)

Default = ‘0000 0000’.
User can read or write this offset through the serial control port.

R_offset (address 00001111)

Default = ‘0000 0000’.
User can read or write this offset through the serial control port.

7 6 5 4 3 2 1 0
ralpha
(bit7)

ralpha
(bit6)

ralpha
(bit5)

ralpha
(bit4)

ralpha
(bit3)

ralpha
(bit2)

ralpha
(bit1)

ralpha
(bit0)

0 0 0 0 0 0 0 0
ralpha
(bit15)

ralpha
(bit14)

ralpha
(bit13)

ralpha
(bit12)

ralpha
(bit11)

ralpha
(bit10)

ralpha
(bit9)

ralpha
(bit8)

0 0 0 0 0 0 0 0
ralpha
(bit23)

ralpha
(bit22)

ralpha
(bit21)

ralpha
(bit20)

ralpha
(bit19)

ralpha
(bit18)

ralpha
(bit17)

ralpha
(bit16)

0 1 0 0 0 0 0 0

7 6 5 4 3 2 1 0
lalpha
(bit7)

lalpha
(bit6)

lalpha
(bit5)

lalpha
(bit4)

lalpha
(bit3)

lalpha
(bit2)

lalpha
(bit1)

lalpha
(bit0)

0 0 0 0 0 0 0 0
lalpha
(bit15)

lalpha
(bit14)

lalpha
(bit13)

lalpha
(bit12)

lalpha
(bit11)

lalpha
(bit10)

lalpha
(bit9)

lalpha
(bit8)

0 0 0 0 0 0 0 0
lalpha
(bit23)

lalpha
(bit22)

lalpha
(bit21)

lalpha
(bit20)

lalpha
(bit19)

lalpha
(bit18)

lalpha
(bit17)

lalpha
(bit16)

0 1 0 0 0 0 0 0

7 6 5 4 3 2 1 0
los(bit13) los(bit12) los(bit11) los(bit10) los(bit9) los(bit8) los(bit7) los(bit6)

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
ros(bit13) ros(bit12) ros(bit11) ros(bit10) ros(bit9) ros(bit8) ros(bit7) ros(bit6)

0 0 0 0 0 0 0 0
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Psycho coeff (address 00010000 - 00011000)

H1 Default = ‘1101 1010’.
H2 Default = ‘0011 0101’.
H3 Default = ‘1100 0010’.
H4 Default = ‘0100 0011’.
H5 Default = ‘1100 1011’.
H6 Default = ‘0010 0011’.
H7 Default = ‘1110 1100’.
H? Default = ‘0000 1001’.
H8 Default = ‘1111 1111’.
Psychoacoustic filter coefficients.
2’s complement representation. 4 MSB bits represent left of binary point. 4 LSB represent right 
of binary point. User can read or write one or all of the coefficients through the serial control port.

7 6 5 4 3 2 1 0
pc8(bit8) pc8(bit7) pc0(bit5) pc8(bit4) pc8(bit3) pc8(bit2) pc8(bit1) pc8(bit0)

1 1 0 1 1 0 1 0
pc7(bit8) pc7(bit7) pc1(bit5) pc7(bit4) pc7(bit3) pc7(bit2) pc7(bit1) pc7(bit0)

0 0 1 1 0 1 0 1
pc6(bit8) pc6(bit7) pc2(bit5) pc6(bit4) pc6(bit3) pc6(bit2) pc6(bit1) pc6(bit0)

1 1 0 0 0 0 1 0
pc5(bit8) pc5(bit7) pc3(bit5) pc5(bit4) pc5(bit3) pc5(bit2) pc5(bit1) pc5(bit0)

0 1 0 0 0 0 1 1
pc4(bit8) pc4(bit7) pc4(bit5) pc4(bit4) pc4(bit3) pc4(bit2) pc4(bit1) pc4(bit0)

1 1 0 0 1 0 1 1
pc3(bit8) pc3(bit7) pc5(bit5) pc3(bit4) pc3(bit3) pc3(bit2) pc3(bit1) pc3(bit0)

0 0 1 0 0 0 1 1
pc2(bit8) pc2(bit7) pc6(bit5) pc2(bit4) pc2(bit3) pc2(bit2) pc2(bit1) pc2(bit0)

1 1 1 0 1 1 0 0
pc1(bit8) pc1(bit7) pc7(bit5) pc1(bit4) pc1(bit3) pc1(bit2) pc1(bit1) pc1(bit0)

0 0 0 0 1 0 0 1
pc0(bit8) pc0(bit7) pc8(bit5) pc0(bit4) pc0(bit3) pc0(bit2) pc0(bit1) pc0(bit0)

1 1 1 1 1 1 1 1
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PIN DESCRIPTIONS

Power Supply Connections

VA - Positive Analog Power, Pin 24.
Positive analog supply. Nominally +5 volts.

VL - Positive Logic Power, Pin 23.
Positive logic supply for the analog section. Nominally +5 volts.

AGND - Analog Ground, Pin 3, 25 and 28.
Analog ground reference.

LGND - Logic Ground, Pin 22
Ground for the logic portions of the analog section.

VD - Positive Digital Power, Pin 11.
Positive supply for the digital section. Nominally +5 volts.

DGND - Digital Ground, Pin 12.
Digital ground for the digital section.

Analog Inputs

AINR-, AINR+   - Differential Right Channel Analog Inputs, Pin 26, 27.
Analog input connections for the right channel differential inputs. Nominally 4.0 Vpp
differential for full-scale digital output.
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AINL-, AINL+  - Differential Left Channel Analog Inputs, Pin 4,5.
Analog input connections for the left channel differential inputs. Nominally 4.0 Vpp differential
for full-scale digital output.

Analog Outputs

VCOM  - Common Mode Voltage Output, Pin 2.
Nominally +2.5 volts. Requires a 100 µF electrolytic capacitor in parallel with 0.1 µF ceramic
capacitor for decoupling to AGND. Caution is required if this output is to be used to bias the
analog input buffer circuits. Refer to text.

VREF  - Voltage Reference Output, Pin 1.
Nominally +4.0 volts. Requires a 470 µF electrolytic capacitor in parallel with 0.1 µF ceramic
capacitor for decoupling to AGND.

Digital Inputs

ADCTL - Analog Control Input, Pin 6.
Must be connected to DACTL. This signal enables communication between the analog and
digital circuits.

MCLKA - Analog Section Input Clock, Pin 7.
This clock is internally divided and controls the delta-sigma modulators. The required MCLKA
frequency is determined by the desired output sample rate (Fs). MCLKA of 24.576 MHz
corresponds to an Fs of 96 kHz in 64x Oversampling Mode and 48 kHz in 128x Oversampling
Mode.

MCLKD - Digital Section Input Clock, Pin 20.
MCLKD clocks the digital filter and must be connected to MCLKA. The required MCLKD
frequency is determined by the desired output sample rate (Fs). MCLKD of 24.576 MHz
corresponds to an Fs of 96 kHz in 64x Oversampling Mode and 48 kHz in 128x Oversampling
Mode.

Digital Input Pin Definitions for Stand-Alone MODE

DFS  - Digital Format Select, Pin 18. 
The relationship between LRCK, SCLK and SDATA is controlled by the DFS pin. When high,
the serial output data format is I2S compatible. The serial data format is left-justified when low.

PDN - Power-Down, Pin 19.
When high, the device enters power-down. Upon returning low, the device enters normal
operation. Calibration of the device is required following release of power-down.
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S/M - Slave or Master Mode, Pin 17.
When high, the device is configured for Slave mode where LRCK and SCLK are inputs. The
device is configured for Master mode where LRCK and SCLK are outputs when S/M is low. 

CAL - Calibration, Pin 10.
Activates the calibration of the tri-level delta-sigma modulator.

Digital Pin Definitions for CONTROL-PORT MODE

CDIN  - Control Port Data Input, Pin 18.
Control port data input for SPI mode. 
Control port data input and output for I2C mode.

CS - Chip Select Input, Pin 19.
Control port chip select for SPI mode. The CS5396/97 monitors the state of CS during power-
up and will configure to an SPI interface if this pin is held low. Conversely, if held high, the
port will configure to a I2C interface. 

CCLK - Control Port Clock Input, Pin 17.
Control port clock input pin for both I2C and SPI modes.

CAL - Calibration, Pin 10.
CAL pin is not functional in Control Port Mode and should be connected to ground.

Digital Outputs

DACTL- Digital to Analog Control Output, Pin 9.
Must be connected to ADCTL. This signal enables communication from the digital circuits to
the analog circuits.

SDATA1 - Digital Audio Data Output #1, Pin 16.
Stand-Alone Mode    - The 24-bit audio data is presented MSB first, in 2’s complement format.
Control Port Mode - The 24 audio data bits are presented MSB first, in 2’s complement format.
The audio data can be followed by 8 Peak Signal Level bits which indicate the peak signal
level. The additional audio data options include; 16, 18, or 20-bit data with or without
psychoacoustically optimized dither; or the output of the Low Group Delay filter. The SDATA1
output is completely independent from SDATA2. The mode selection between Stand-Alone and
Control Port mode is determined by the state of the SDATA1 pin during power-up. A 47 kΩ
pull-up resistor on SDATA1 will select the Control Port mode. However, the control port will
not response to CCLK and CDIN until the pull-up on the SDATA1 pin is released.
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SDATA2 - Digital Audio Data Output #2, Pin 15.
Stand-Alone Mode - The 24-bit low group delay audio data is presented MSB first, in 2’s
complement format.
Control Port Mode - The 24-bit low group delay audio data is presented MSB first, in 2’s
complement format. The audio data can be followed by 8 peak detect bits which indicate the
peak signal level. The additional audio data options include; the standard 24-bit word; 16, 18,
or 20-bit data with or without psychoacoustically optimized dither. The SDATA2 output is
completely independent from SDATA1.

Digital Inputs or Outputs

LRCK - Left/Right Clock, Pin 13.
LRCK determines which channel, left or right, is to be output on SDATA1 and SDATA2. In
master mode, LRCK is an output whose frequency is equal to Fs. In Slave Mode, LRCK is an
input whose frequency must be equal to Fs. Although the outputs for each channel are
transmitted at different times, Left/Right pairs represent simultaneously sampled analog inputs.
Stand-Alone Mode  -  The relationship between LRCK, SCLK and SDATA is controlled by the
Digital Format Select (DFS) pin. 
Control Port Mode - The relationship between LRCK, SCLK and SDATA is controlled by the
control register. 

SCLK - Serial Data Clock, Pin 14.
Stand-Alone Mode- Clocks the individual bits of the serial data from SDATA1 and SDATA2. In
master mode, SCLK is an output clock at 64x Fs. In slave mode, SCLK is an input which
requires a continuously supplied clock at any frequency from 48x to 128x Fs (64x is
recommended). The relationship between LRCK, SCLK and SDATA is controlled by the
Digital Format Select (DFS) pin.
Control Port Mode - Clocks the individual bits of the serial data from SDATA1 and SDATA2.
In master mode, SCLK is an output clock at 128x the output sample rate in the 128x
Oversampling Mode and 64x the output sample rate in the 64x Oversampling Mode.
In slave mode, SCLK is an input, which requires a continuously supplied clock at any
frequency from 32x to 128x the output sample rate. A 128x SCLK is preferred in the 128x
Oversampling Mode and 64x SCLK is preferred in the 64x Oversampling Mode. The
relationship between LRCK, SCLK and SDATA is controlled by the control register. 

Miscellaneous 

TSTO1, TSTO2 - Test Outputs, Pins 8 and 21.
These pins are intended for factory test outputs. They must not be connected to any external
component or any length of circuit trace.
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PARAMETER DEFINITIONS

Dynamic Range
The ratio of the rms value of the signal to the rms sum of all other spectral components over
the specified bandwidth. Dynamic Range is a signal-to-noise ratio measurement over the
specified bandwidth made with a -60 dBFS signal. 60 dB is added to resulting measurement to
refer the measurement to full-scale. This technique ensures that the distortion components are
below the noise level and do not affect the measurement. This measurement technique has been
accepted by the Audio Engineering Society, AES17-1991, and the Electronic Industries
Association of Japan, EIAJ CP-307. Expressed in decibels.

Total Harmonic Distortion + Noise
The ratio of the rms value of the signal to the rms sum of all other spectral components over
the specified band width (typically 10 Hz to 20 kHz), including distortion components.
Expressed in decibels. Measured at -1 and -20 dBFS as suggested in AES17-1991 Annex A.

Frequency Response
A measure of the amplitude response variation from 10 Hz to 20 kHz relative to the amplitude
response at 1 kHz. Units in decibels.

Interchannel Isolation
A measure of crosstalk between the left and right channels. Measured for each channel at the
converter’s output with no signal to the input under test and a full-scale signal applied to the
other channel. Units in decibels.

Interchannel Gain Mismatch
The gain difference between left and right channels. Units in decibels.

Gain Error
The deviation from the nominal full-scale analog output for a full-scale digital input.

Gain Drift
The change in gain value with temperature. Units in ppm/°C.

Offset Error
The deviation of the mid-scale transition (111...111 to 000...000) from the ideal. Units in mV.
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ADDITIONAL INFORMATION

1) “Techniques to Measure and Maximize the Per-
formance of a 120 dB, 24-bit, 96 kHz A/D Inte-
grated Circuit” by Steven Harris, Steven Green
and Ka Leung. Paper presented at the 103rd
Convention of the Audio Engineering Society,
September 1997.

2) “A 120 dB Dynamic Range, 96 kHz, 24-bit An-
alog-to-Digital Converter” by Kafai Leung, Sa-
rah Zhu, Ka Leung and Eric Swanson. Paper
presented at the 102nd Convention of the Au-
dio Engineering Society, March 1997.

3) A 5 V, 118 dB Delta Sigma Analog-to-Digital
Converter for Wideband Digital Audio by Ka
Y. Leung, Eric J. Swanson, Kafai Leung, Sarah
S. Zhu. Presented at ISSCC February, 1997, pa-
per FP 13.6

4) “How to Achieve Optimum Performance from
Delta-Sigma A/D and D/A Converters” by
Steven Harris. Presented at the 93rd Conven-
tion of the Audio Engineering Society, October
1992.

5) “The Effects of Sampling Clock Jitter on
Nyquist Sampling Analog-to-Digital Convert-
ers, and on Oversampling Delta Sigma ADCs”
by Steven Harris. Paper presented at the 87th
Convention of the Audio Engineering Society,
October 1989.

6) “A Fifth-Order Delta-Sigma Modulator with
110 dB Audio Dynamic Range” by I. Fujimori, 
K. Hamashita and E.J. Swanson. Paper present-
ed at the 93rd Convention of the Audio Engi-
neering Society, October 1992.

7) “An 18-Bit Dual-Channel Oversampling Delta-
Sigma A/D Converter, with 19-Bit Mono Ap-
plication Example” by Clif Sanchez. Paper pre-
sented at the 87th Convention of the Audio
Engineering Society, October 1989.

8) “A Stereo 16-bit Delta-Sigma A/D Converter
for Digital Audio” by D.R. Welland, B.P. Del
Signore,  E.J. Swanson, T. Tanaka, K. Hamash-
ita, S. Hara, K. Takasuka. Paper presented at
the 85th Convention of the Audio Engineering
Society, November 1988.
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PACKAGE DIMENSIONS

F

E

G

H I

A

B

D

C

L

K

J

B BSC1.27 0.050 BSC
C NOM7 7 NOM
D 0.005 0.0130.127 0.330
E 0.095 0.1052.41 2.67

SOIC

28 pin

MILLIMETERS INCHES
MIN MAX MAXMINDIM

NOM45 45 NOMF
NOM7 7 NOMG

0.008 0.0150.203 0.381H
8282I

0.292 0.2987.42 7.59J
0.3550.3458.76 9.02K
0.4200.40010.16 10.67L

A 0.7100.69017.53 18.03

M

0.0200.0130.33 0.51M
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APPENDIX C: PSYCHOACOUSTIC FILTER
The psychoacoustic filter in the CS5396 is based on the paper: "Robert A. Wannamaker, Psychoacous-
tically Optimal Noise Shaping,  Journal of the Audio Engineering Society, Vol 40, No 7/8, 1992 July/Au-
gust." The default coefficients in the CS5396 are the FIR 9-tap filter coefficients described in Table 3 of 
the paper. Since the effective noise shaping function is (1-H), the CS5396 registers save the (1-H) func-
tion coefficients. Therefore, the negative of each filter coefficient is stored in the registers. Each coefficient 
is represented as a binary 2’s complement number where the 4 MSB’s represent the whole number of the 
coefficient and the 4 LSB’s represent the fractional portion truncated to 4 binary bits.

Default Coefficients as listed in "Robert A. Wannamaker, Psychoacoustically Optimal Noise Shaping”

a1 = 2.412
a2 = -3.370
a3 = 3.937
a4 = -4.174
a5 = 3.353
a6 = -2.205
a7 = 1.281
a8 = -0.569
a9 = 0.0847

Coefficient conversion example 1:  

a1 = 2.412

a1 = (0010.0110)  binary repesentation with the fractional portion truncated to 4 bits.

-a1 = -(0010.0110)  binary representation

-a1 = 1101.1010   in two’s complement 

this value is stored in register 10h.

Coefficient conversion example 2:  

a2 = -3.370

-a2 = 3.370

-a2 = 0011.0101    binary repesentation with the fractional portion truncated to 4 bits.

 -a2 = 0011.0101   in 2's complement

this value is stored in register 11h.
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PSYCHO-ACOUSTIC FILTER COEFFICIENTS

Access:

R/W in I2C and write only in SPI

Filter coefficient a1 (address 10h)

Filter coefficient a2 (address 11h)

Filter coefficient a3 (address 12h)

Filter coefficient a4 (address 13h)

Filter coefficient a5 (address 14h)

Filter coefficient a6 (address 15h)

Filter coefficient a7 (address 16h)

Filter coefficient a8 (address 17h)

Filter coefficient a9 (address 18h)

Default:

a1 - 1101 1010
a2 - 0011 0101
a3 - 1100 0010
a4 - 0100 0011
a5 - 1100 1011
a6 - 0010 0011
a7 - 1110 1100
a8 - 0000 1001
a9 - 1111 1111

7 6 5 4 3 2 1 0

MSB BIT 6  BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 LSB
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BiCMOS Advanced Sign Magnitude 20-Bit
DIGITAL-TO-ANALOG CONVERTER

DESCRIPTIONFEATURES
● ULTRA LOW –96dB max THD+N

(No External Adjustment Required)

● NEAR-IDEAL LOW LEVEL OPERATION

● GLITCH-FREE OUTPUT

● 120dB SNR TYP (A-Weight Method)

● INDUSTRY STD SERIAL INPUT FORMAT

● FAST (200ns) CURRENT OUTPUT
(±1.2mA)

● CAPABLE OF 16X OVERSAMPLING

● COMPLETE WITH REFERENCE

● LOW POWER (150mW typ)

49%
FPO

The PCM1702 is a precision 20-bit digital-to-analog
converter with ultra-low distortion (–96dB typ with a
full scale output). Incorporated into the PCM1702 is
an advanced sign magnitude architecture that elimi-
nates unwanted glitches and other nonlinearities around
bipolar zero. The PCM1702 also features a very low
noise (120dB typ SNR: A-weighted method) and fast
settling current output (200ns typ, 1.2mA step) which
is capable of 16X oversampling rates.

Applications include very low distortion frequency
synthesis and high-end consumer and professional
digital audio applications.

International Airport Industrial Park    •    Mailing Address: PO Box 11400    •    Tucson, AZ 85734    •    Street Address: 6730 S. Tucson Blvd.    •    Tucson, AZ  85706
Tel: (520) 746-1111     •     Twx: 910-952-1111     •     Cable: BBRCORP     •     Telex: 066-6491     •     FAX: (520) 889-1510     •     Immediate Product Info: (800) 548-6132
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SPECIFICATIONS
All specifications at 25°C, ±VCC and +VDD = ±5V unless otherwise noted.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes
no responsibility for the use of this information, and all use of such information shall be entirely at the user’s own risk. Prices and specifications are subject to change
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant
any BURR-BROWN product for use in life support devices and/or systems.

PCM1702P/U, -J, -K

PARAMETER CONDITIONS MIN TYP MAX UNITS

RESOLUTION 20 Bits

DYNAMIC RANGE, THD + N at –60dB Referred to Full Scale, with A-weight 110 dB

DIGITAL INPUT
Logic Family TTL/CMOS Compatible
Logic Level: VIH +2.4 +VDD V

VIL 0 0.8 V
IIH VIH = +VDD ±10 µA
IIL VIL = 0V ±10 µA

Data Format Serial, MSB First, BTC(1)

Input Clock Frequency 12.5 20.0 MHz

TOTAL HARMONIC DISTORTION + N (2)

P/U VO = 0dB fS = 352.8kHz(3), f = 1002Hz(4) –92 –88 dB
V

O
 = –20dB f

S
 = 352.8kHz(3), f = 1002Hz(4) –82 –74 dB

VO = –60dB fS = 352.8kHz(3), f = 1002Hz(4) –46 –40 dB
P/U, -J V

O
 = 0dB f

S
 = 352.8kHz(3), f = 1002Hz(4) –96 –92 dB

VO = –20dB fS = 352.8kHz(3), f = 1002Hz(4) –83 –76 dB
V

O
 = –60dB f

S
 = 352.8kHz(3), f = 1002Hz(4) –48 –42 dB

P/U, -K VO = 0dB fS = 352.8kHz(3), f = 1002Hz(4) –100 –96 dB
V

O
 = –20dB f

S
 = 352.8kHz(3), f = 1002Hz(4) –84 –80 dB

VO = –60dB fS = 352.8kHz(3), f = 1002Hz(4) –50 –44 dB

ACCURACY
Level Linearity At –90dB Signal Level ±0.5 dB
Gain Error ±0.5 ±3 %
Bipolar Zero Error(5) ±0.25 %
Gain Drift 0°C to 70°C ±25 ppm of FSR/°C
Bipolar Zero Drift 0°C to 70°C ±5 ppm of FSR/°C
Warm-up Time 1 minute

IDLE CHANNEL SNR (6) Bipolar Zero, A-weighted Filter 110 120 dB

ANALOG OUTPUT
Output Range ±1.2 mA
Output Impedance 1.0 kΩ
Settling Time (±0.003% of FSR, 1.2mA Step) 200 ns
Glitch Energy No Glitch Around Zero

POWER SUPPLY REQUIREMENTS
Supply Voltage Range: +VCC = +VDD +4.75 +5.00 +5.25 V

–V
CC

 = –V
DD

–4.75 –5.00 –5.25 V
Combined Supply Current: +ICC +VCC = +VDD = +5V +5.00 +9.0 mA
Combined Supply Current: –I

CC
–V

CC 
= –V

DD 
= –5V –25.00 –41.0 mA

Power Dissipation ±VCC = ±VDD = ±5V 150 250 mW

TEMPERATURE RANGE
Operating –25 +85 °C
Storage –55 +125 °C

NOTES:  (1) Binary Two’s Complement coding. (2) Ratio of (DistortionRMS + NoiseRMS) / SignalRMS.  (3) D/A converter sample frequency (8 x 44.1kHz; 8x oversampling).
(4) D/A converter output frequency (signal level). (5) Offset error at bipolar zero. (6) Measured using an OPA627 and 5kΩ feedback and an A-weighted filter.
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Power Supply Voltage .................................................................. ±6.5VDC
Input Logic Voltage ........................................... DGND—0.3V~+VDD+0.3V
Operating Temperature ..................................................... –25°C to +85°C
Storage Temperature ...................................................... –55°C to +125°C
Power Dissipation .......................................................................... 300mW
Lead Temperature (soldering, 5s) .................................................... 260°C

ABSOLUTE MAXIMUM RATINGS (SOP Package)ABSOLUTE MAXIMUM RATINGS (DIP Package)

Power
 
Supply Voltage .................................................................. ±6.5VDC

Input Logic Voltage ........................................... DGND—0.3V~+VDD+0.3V
Operating Temperature ..................................................... –25°C to +85°C
Storage Temperature ...................................................... –55°C to +125°C
Power Dissipation .......................................................................... 500mW
Lead Temperature (soldering, 10s) .................................................. 260°C

PIN MNEMONIC PIN MNEMONIC

1 DATA 9 +V
CC

2 CLOCK 10 BPO DC
3 +V

DD
11 I

OUT

4 DCOM 12 ACOM
5 –V

DD
13 ACOM

6 LE 14 SERV DC
7 NC 15 REF DC
8 NC 16 –VCC

PIN ASSIGNMENTS (DIP Package)

PACKAGE INFORMATION (1)

PACKAGE DRAWING
MODEL PACKAGE NUMBER

PCM1702P 16-Pin Plastic DIP 180
PCM1702U 20-Pin Plastic SOP 248

NOTE: (1) For detailed drawing and dimension table, please see end of data
sheet, or Appendix D of Burr-Brown IC Data Book.

PIN MNEMONIC PIN MNEMONIC

1 DATA 11 +V
CC

2 CLOCK 12 BPO DC
3 NC 13 NC
4 +VDD 14 IOUT

5 DCOM 15 ACOM
6 –VDD 16 ACOM
7 LE 17 SERV DC
8 NC 18 NC
9 NC 19 RFE DC
10 NC 20 –VCC

PIN ASSIGNMENTS (SOP Package)

GRADE MARKING (SOP Package)
MODEL PACKAGE

PCM1702U Marked PCM1702.
PCM1702U-J Marked with white dot by pin 10.
PCM1702U-K Marked with red dot by pin 10.

CONNECTION DIAGRAM
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TYPICAL PERFORMANCE CURVES
All specifications at 25°C, ±VA and ±VD = ±5.0V unless otherwise noted.
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DISCUSSION OF
SPECIFICATIONS
DYNAMIC SPECIFICATIONS
Total Harmonic Distortion + Noise
The key specifications for the PCM1702 is total harmonic
distortion plus noise (THD+N).

Digital data words are read into the PCM1702 at eight times
the standard compact disk audio sampling frequency of
44.1kHz (352.8kHz) so that a sine wave output of 1002Hz
is realized.

For production testing, the output of the DAC goes to an
I to V converter, then through a 40kHz low pass filter, and
then to a programmable gain amplifier to provide gain at
lower signal output test levels before being fed into an
analog-type distortion analyzer. Figure 1 shows a block
diagram of the production THD+N test setup.

For the audio bandwidth, THD+N of the PCM1702 is
essentially flat for all frequencies. The typical performance
curve, “THD+N vs Frequency”, shows four different output
signal levels: 0dB, –20dB, –40dB, and –60dB. The test
signals are derived from a special compact test disk (the
CBS CD-1). It is interesting to note that the –20dB signal
falls only about 10dB below the full scale signal instead of
the expected 20dB. This is primarily due to the superior low
level signal performance of the advanced sign magnitude
architecture of the PCM1702.

In terms of signal measurement, THD+N is the ratio of
DistortionRMS + NoiseRMS/ SignalRMS expressed in dB. For the
PCM1702, THD+N is 100% tested at all three specified
output levels using the test setup shown in Figure 1. It is
significant to note that this test setup does not include any
output deglitching circuitry. All specifications are achieved
without the use of external deglitchers.

Dynamic Range
Dynamic range in audio converters is specified as the mea-
sure of THD+N at an effective output signal level of –60dB
referred to 0dB. Resolution is commonly used as a theoreti-
cal measure of dynamic range, but it does not take into
account the effects of distortion and noise at low signal
levels. The advanced sign magnitude architecture of the
PCM1702, with its ideal performance around bipolar zero,
provides a more usable dynamic range, even using the strict
audio definition, than any previously available D/A con-
verter.

THEORY OF OPERATION
ADVANCED SIGN MAGNITUDE
Digital audio systems have traditionally used laser-trimmed,
current-source DACs in order to achieve sufficient accuracy.
However, even the best of these suffer from potential low-
level nonlinearity due to errors at the major carry bipolar
zero transition. More recently, DACs employing a different
architecture which utilizes noise shaping techniques and
very high over-sampling frequencies, have been introduced
(“Bitstream”, “MASH”, or 1-bit DAC). These DACs over-
come the low level linearity problem, but only at the expense
of signal-to-noise performance, and often to the detriment of
channel separation and intermodulation distortion if the
succeeding circuitry is not carefully designed.

The PCM1702 is a new solution to the problem. It combines
all the advantages of a conventional DAC (excellent full
scale performance, high signal-to-noise ratio and ease of
use) with superior low-level performance. Two DACs are
combined in a complementary arrangement to produce an
extremely linear output. The two DACs share a common
reference, and a common R-2R ladder for bit current sources
by dual balanced current segments to ensure perfect tracking
under all conditions. By interleaving the individual bits of
each DAC and employing precise laser trimming of resis-
tors, the highly accurate match required between DACs is
achieved.

This new, complementary linear or advanced sign magni-
tude approach, which steps away from zero with small steps
in both directions, avoids any glitching or “large” linearity
errors and provides an absolute current output. The low level
performance of the PCM1702 is such that real 20-bit reso-
lution can be realized, especially around the critical bipolar
zero point.

Table 1 shows the conversion made by the internal logic of
the PCM1702 from binary two’s complement (BTC). Also,
the resulting internal codes to the upper and lower DACs
(see front page block diagram) are listed. Notice that only
the LSB portions of either internal DAC are changing
around bipolar zero. This accounts for the superlative per-
formance of the PCM1702 in this area of operation.

INPUT CODE LOWER DAC CODE UPPER DAC CODE
ANALOG OUTPUT (20-bit Binary Two's Complement) (19-bit Straight Binary) (19-bit Straight Binary)

+Full Scale 011...111 111...111+1LSB(1) 111...111
+Full Scale –1LSB 011...110 111...111+1LSB(1) 111...110
Bipolar Zero +2LSB 000...010 111...111+1LSB(1) 000...010
Bipolar Zero +1LSB 000...001 111...111+1LSB(1) 000...001
Bipolar Zero 000...000 111...111+1LSB(1) 000...000
Bipolar Zero –1LSB 111...111 111...111 000...000
Bipolar Zero –2LSB 111...110 111...110 000...000
–Full Scale +LSB 100...001 000...001 000...000
–Full Scale 100...000 000...000 000...000

NOTE: (1) The extra weight of 1LSB is added at this point to make the transfer function symmetrical around bipolar zero.

TABLE I.  Binary Two's Complement to Sign Magnitude Conversion Chart.
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Level Linearity
Deviation from ideal versus actual signal level is sometimes
called “level linearity” in digital audio converter testing. See
the “–90dB Signal Spectrum” plot in the Typical Perfor-
mance Curves section for the power spectrum of a PCM1702
at a –90dB output level. (The “–90dB Signal” plot shows the
actual –90dB output of the DAC). The deviation from ideal
for PCM1702 at this signal level is typically less than
±0.3dB. For the “–110dB Signal” plot in the Typical Perfor-
mance Curves section, true 20-bit digital code is used to
generate a –110dB output signal.

This type of performance is possible only with the low-
noise, near-theoretical performance around bipolar zero of
the PCM1702 advanced sign magnitude.

A commonly tested digital audio parameter is the amount of
deviation from ideal of a 1kHz signal when its amplitude is
decreased form –60dB to –120dB. A digitally dithered input
signal is applied to reach effective output levels of
–120dB using only the available 16-bit code from a special
compact disk test input. See the “16-bit Level Linearity” plot
in the Typical Performance Curves section for the results of
a PCM1702 tested using this 16-bit dithered fade-to-noise
signal. Note the very small deviation from ideal as the signal
goes from –60dB to –100dB.

DC SPECIFICATION

Idle Channel SNR
Another appropriate specification for a digital audio con-
verter is idle channel signal-to-noise ratio (idle channel
SNR). This is the ratio of noise on the DAC output at bipolar
zero in relation to the full scale range of the DAC. To make
this measurement, the digital input is continuously fed the
code for bipolar zero, while the output of the DAC is band-
limited from 20Hz to 20kHz and an A-weighted filter is
applied. The idle channel SNR for the PCM1702 is typically
greater than 120dB, making it ideal for low-noise applica-
tions.

Monotonicity
Because of the unique advanced sign magnitude architecture
of the PCM1702, increasing values of digital input will
always result in increasing values of DAC output as the
signal moves away from bipolar zero in one-LSB steps (in
either direction). The “16-bit Monotonicity” plot in the
Typical Performance Curves section was generated using
16-bit digital code from a test compact disk. The test starts
with 10 periods of bipolar zero. Next are 10 periods of
alternating 1LSBs above and below zero, and then 10
periods of alternating 2LSBs above and below zero, and so
on until 10LSBs above and below zero are reached. The
signal pattern then begins again at bipolar zero.

With PCM1702, the low-noise steps are clearly defined and
increase in near-perfect proportion. This performance is
achieved without any external adjustments. By contrast,
sigma-delta (“Bit-stream”, “MASH”, or 1-bit DAC) archi-
tectures are too noisy to even see the first 3 or 4 bits change
(at 16 bits), other than by a change in the noise level.

Absolute Linearity
Even though absolute integral and differential linearity specs
are not given for the PCM1702, the extremely low THD+N
performance is typically indicative of 17-bit integral linearity
in the DAC. The relationship between THD+N and linearity,
however, is not such that an absolute linearity specification
for every individual output code can be guaranteed.

Offset, Gain, and Temperature Drift
Although the PCM1702 is primarily meant for use in dy-
namic applications, specifications are also given for more
traditional DC parameters such as gain error, bipolar zero
offset error, and temperature gain and offset drift.

DIGITAL INPUT

Timing Considerations
The PCM1702 accepts TTL compatible logic input levels.
The data format of the PCM1702 is binary two’s comple-
ment (BTC) with the most significant bit (MSB) being first

FIGURE 1. Production THD+N Test Setup.
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in the serial input bit stream. Table II describes the exact
relationship of input data to voltage output coding. Any
number of bits can precede the 20 bits to be loaded, since
only the last 20 will be transferred to the parallel DAC
register after Latch Enable (Pin6 <PCM1702P>, Pin7
<PCM1702U>, LE) has gone low.

All DAC serial input data (Pin1, DATA) bit transfers are
triggered on positive clock (Pin2, CLOCK), edges. The
serial-to-parallel data transfer to the DAC occurs on the
falling edge of Latch Enable. The change in the output of the
DAC occurs at a rising edge of the 4th clock of the CLOCK
after the falling edge of Latch Enable. Refer to Figure 2 for
graphical relationships of these signals.

Maximum Clock Rate
A typical clock rate of 16.9MHz for the PCM1702 is derived
by multiplying the standard audio sample rate of 44.1kHz by
sixteen times (16X over-sampling) the standard audio word
bit length of 24 bits (44.1kHz x 16 x 24 = 16.9MHz). Note
that this clock rate accommodates a 24-bit word length, even
though only 20 bits are actually being used. The setup and
hold timing relationships are shown in Figure 3.

“Stopped Clock” Operation
The PCM1702 is normally operated with a continuous clock
input signal. If the clock is to be stopped between input data
words, the last 20 bits shifted in are not actually shifted from
the serial register to the latched parallel DAC register until
Latch Enable goes low. Latch Enable must remain low until
after the first clock cycle of the next data word to insure
proper DAC operation. In any case, the setup and hold times
for Data and LE must be observed as shown in Figure 3.

INSTALLATION
POWER SUPPLIES
Refer to CONNECTION DIAGRAM for proper connection
of the PCM1702. The PCM1702 only requires a ±5V sup-
ply. Both positive supplies should be tied together at a single
point. Similarly, both negative supplies should be connected
together. No real advantage is gained by using separate
analog and digital supplies. It is more important that both
these supplies be as “clean” as possible to reduce coupling
of supply noise to the output. Power supply decoupling
capacitors should be used at each supply pin to maximize
power supply rejection, as shown in CONNECTION DIA-
GRAM regardless of how good the supplies are. Both
commons should be connected to an analog ground plane as
close to the PCM1702 as possible.

FILTER CAPACITOR REQUIREMENTS
As shown in CONNECTION DIAGRAM, various size
decoupling capacitors can be used, with no special tolerances
being required. The size of the offset decoupling capacitor is
not critical either, with larger values (up to 100µF) giving
slightly better SNR readings. All capacitors should be as close
to the appropriate pins of the PCM1702 as possible to reduce
noise pickup from surrounding circuitry.

> 15ns > 15ns

> 40ns

LSBData Input MSB

> 20ns > 20ns

> 15ns

> One Clock Cycle > One Clock Cycle

Latch

Enable

Clock

Input

> 15ns

DIGITAL INPUT  ANALOG OUTPUT CURRENT OUTPUT

1,048,576LSBs Full Scale Range 2.40000000mA
1LSB NA 2.28882054nA
7FFFFHEX +Full Scale –1.19999771mA
00000

HEX
Bipolar Zero –1LSB 0.00000000mA

80000HEX –Full Scale +1.20000000mA

TABLE II. Digital Input/Output Relationships. FIGURE 3. Setup and Hold Timing Diagram.

FIGURE 2. Timing Diagram.

1 2 3 4 13 14 15 16 17 18 19 20 1
MSB LSB

Data

Clock

Latch

Enable

NN-1IOUT

12

DATA "N"

NOTES : (1) If clock is stopped between input of 20-bit data words, "Latch" Enable (LE) must remain low until after the first clock cycle of the next 20-bit data
word stream. (2) Data format is binary two's complement (BTC). Individual data bits are clocked in on the corresponding positive clock edge. (3) Latch Enable
(LE) must remain low at least one clock cycle after going negative. (4) Latch Enable (LE) must be high for at least one clock cycle before going negative. (5)
I
OUT

 changes on positive going edge of the 4th clock after negative going edge of Latch Enable (LE).
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FIGURE 4. Typical Application for Stereo Audio 8X Oversampling system.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. TI does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.

Copyright   2000, Texas Instruments Incorporated
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