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ABSOLUTE MAXIMUM RATINGS (GND = oV, all voliages with respect to ground.)

Paramester Symbol Min Max Unhts ! DIG]TAL CHARACTEH'STICS - RS422 DRIVE RS _
. i . =5V +10% ‘ !
DC Power Supply VD+ " 6.0 v ] (TXP, TXN pins only; VD+ = 5V +10%) : - |
C Any Pin Ex s Note 1 ] Parameter Symboi Min Typ Max Units ;|
ut t, i 1] ot ] - *10 A ; . !
Input Gurrent, Any Pin Bxaept Supply 2 n - T ! Cutput High Voltage loH = =30 mA VoH VD+- 0.7 |VD+ - 0.4 v ‘|
Digital Input Voltage VIND -0.3 VD+ v I
- 3 Output Low Voltage lo|, = 30 mA VoL 0.4 Q.7 v |
Ambient Operating Temperatura (power applied) Ta -558 125 °C . i ‘
!
Storage Temparature Tstg -65 150 °C ‘
Notes: 1. Transient currents of up to 100 mA will not cause SCR latch-up. ‘
WARNING: Operation at or bayond these limils may result in permanent damage to tha davica, 1 : SW]TCHING CHARACTERISTICS - C58401 A_ PARALLEL PORT
MNormal operation is not guarantaed at these extramas, : (Ta = 25 °C for sutlixes '-CP" and '-CS’; Ta = -40 to 85 °C for suffixes *-IP’ and '-1S)
) Parameter ‘ Symbeol Min Typ Max Units
ADDRESS valid to TS low tadess 135 ns
RECOMMENDED OPERATING CONDITIONS oo oSS P | -
(GND = 0V, all voltages with respect 1o ground) B t = ” !
ow
Parameter Symbol Min Typ Max Units t § _FEM val D_ wess i
DC Voltage VD+ 45 5.0 55 v | CS low 1o RD/WR invalid tesrwi 35 ns :
- | cs tag| 35 ns .
- Supply Current Note 2 Iop 1.5 5 mA . CS fow __ ___ csl ]
= 3 i isi it 32 Pl
Ambient Operating Temperature: CS8401/2A-CP or -CS Note 3 Ta o 25 70 °C f = ETA valid to CS rising RDAE low {writing) 'dessw ‘ e o
C88401/2A-IP or -13 -40 85 °G B | CS high to DATA invalid RD/WR low {writing) tesdhw 0 ns ;o
T —_ - |
Power Consumption Note 2 Pp 7.5 25 mw S | CS falling to DATA valid AD/WHR high (reading) csddr 3as ns Lo
Notes: 2. Drivers open {(unloaded). The majority of power is used in the load connaclad to the drivers. ' CS rising to DATA Hi-Z RD/WR high {reading) tesdhr 5 ns |
3, The '-CP' and '-CS' parts are spacified to operate aver 010 70 °C but are tasted at 25 °C only. . L
The *-IP' and "-IS' parts are tested over the {ull -40 to 85 °C temperature range, - : ! |
E
; a-20 07 | ;!
DIGITAL CHARACTERISTICS : : 4 Yadess — tesadh \ ;
(Ta = 25 °C for suffixes 'CP' & 'CS’, Ta = -40 1o 85 °C for IP* & '1S'; VD+ = 5V + 10%) E g _ p } I.
Parameter Symbao) Min Typ Max Unlts - cs ™ .
3 i
High-Level Input Voltage VIH 2.0 Vpp+0.3 v Vesl ;
Low-Lavsl Input Valtage ViL 0.3 +0.8 v trwees tesiwi ; ‘I
igh- = - R e o
High-Level Cutput Voltage flo = 200uA) VOoH Vpp-1.0 v RONR y'/.// / // % _ }!
Low-Level Output Voltage {lo = 3.2mA} VoL 0.4 v 3
g 3 it — t .
Input Leakage Current lin 1.0 10 HA i Writing < Ydessw csdhw o
Master Clock Frequency: CS58401A Note 4 MCK 22 MHz ' - 07-00 // //// ///// // //// /%
: C38402A Note 4 71 MHz E _
Master Clock Duty Cycle CS8401/2A 40 60 % ] ’ ‘
Notes: 4. MCK for the CS8401 must be 128, 192, 258, or 384x the input word rate based on MO and M1 in controt RD/WR //// /@/ W / / ‘
register 2. MCK for the C58402A must be 128x the input word rale, except in Transparent Mode wheie MCK is 1
256x the input word rate. 1 Reading < — Yeaddr —— tesdhr . \
j - ]
Specitications are subject to change without notice. : o7 .00 / ;
s i
i CS8401A Parallel Port Timing . :
—202— o —203 —
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SWITCHING CHARACTERISTICS - SERIAL PORTS

(Ta = 25 °C for sullixes -CP' and -C$"; Ta = -40 to 85 °C for suffixes -IP" and ™-IS", 3 ;' FSYNG
Inputs: Logic 0 = GND, logic 1 = VD+; Cu = 20 pF) - ro
Parametar Symbel Min Typ Max Units talds tets teckt F
SCK Fraquancy Master Mode Notes 5.6 teckd IWRx64 Hz L i
Slave Modse Note 6 128 " MHz -8eK “!
SCK Pulse Width Low Slave Mode Note 6 teck] . 25 ns les teh P
SCK Pulsa Width High Slave Mode Nots 6 lsckh 25 - ns SDATA X X : . ‘
:! i SCK rising 1o FSYNG adgs dalay Notes 6,7 tstds 20 ns l f
i — CS84024
F SCK rising 1o FSYNC edge setup Notas 6,7 tefs 20 ns nan-CD moda -~ . .
. - — cs§ ch
g SDATA valid to SCK rising setup Nota 7 less 20 ns cuv T vV =
SCK rising to SDATA hoid time Note 7|  1geh 20 ns u Y S
C. U, V valid to SCK rising satup CS8402A _ CO Mode 6 tuss tsun
: non-CO Mode Notss, 7,8 tcss 0 ns \
SBC
SCKrising to C, U, V hoid time  C38402A )
non-CO mode Notes 7, 8 tacs 50 ns
U valid to SBG rising setup CS8402A, CDmode  Note 8 tss 0 ns Serial Input Timing - Master Mode & C, U, V Port
SBC rising ta U hold tima CS8402A, COmade  Note 8 tsuh 8o ns
RST Pulse Width C38402A 150 ns
Notes: 5. The input word rate, IWR, refars 1o the fraquancy at which stereo audio input samplas are input to
the part. (A sterea palr is two audic samples.} Tharefora, in Master maode, there are always
32 SCK pariods in ona audio sample,
6. Mastar mode is defined as SCK and FSYNC baing outputs, In Sldve moda they are inpuis. In the
CS8401A, contral reg. 3 bit 1, MSTR, salacts master. In the CS8402A, only format 0 is master, +5V Extarnal
" 7. The table above assumas daia is output on the falling edge and latched on the rising edgs. In both = Clock
parts the edga is salactable. The table is definad for the C58401A with conlrol reg. 3 bit 0, SCED, sat te
onae, and for tha C384024 in lormats 4 through 7. For the other formats, the table and figure edges SRR LR - 5 +5Y
must be reversed {ie. "rising™ to “falling™ and vice versa). ; 5kQ r
8. The diagrams show SBC rising coincident with the first rising edge of SCK aftar FSYNC transitions. MCK 19
This is trua for all modes except FSFQ & 1 both equal 1 in the CSB401A, and format 4 in tha C58402A. Y » 7 FSYNC vD+
In these modas SBC is delayed ona full SCK period. : . N Audio - s |
» _ Data = SCK 18 0.1uF
3 Processor 8 [
3 » SDATA GND
' 3 Audio LCH e =
FSYNC » 3 Data 14 | — CS8401A
sls : ¥ Processor cs
St tstds tscd tsekh _ 3 6 ) RDAWR 20
i | " M'Or ' AD - Ad Hali g IR itt
| } icro- pr————{ A0 - ransmittar
HE ' SCK - controllar Cireuit
- . T : | DO - D7 TN 17, Sae Appendix B
w' 7 toss tssh ‘ '
! SDATA | 8 o -
| X : _ Figure 1. CS8401A Typical Connection Diagram
Serial Input Timing - Slave Mode
<CDD31800> ‘ 192/ 108 & <CD031800> ' 92/ 10
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Port e Mo : 16 C.S.Data
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TTREDES, AV bV IRS 1 OMASKIR "Iy P ERB E, FLAGD x v P TINTE Vi
LA ENE T (F12) o FLAGDHIZF N4 ADRISEB LD 2 31 M A NTHAET
LET. ENiRd b, EBESD 2,51 p2T7 7 v ATHEL DI DE T,

FLAGLIZ W 7 7 - FITKELTEY . 8y 77T~ FOEAERLT TSy,

FLAG2I3C. 8. D3 pO (08H) HERAMEINDEE"I"ITE w FENL /54 M (0B RFEHHEN

BLEERICEy PENET, TORBILACZD " I"RF A ANC.S. OBWID 454 PAFEBZHLTY

BIEERLTED, BOD203 MIEHTRTH L b4, MASK2A"1"12& » P &h
HEE L FLAGO" 1" INMEBZ A L. CS. Foy 7klERLES (BRI

HIL& XV 7 o7 V0Sa 3 -INC#MHS, 7537, WHESEASANy 77U —Fs 13100
MOIERELS I e RmLTET,

; Block

: {384 Audio Samples)
Flag 2 ] |
Flag 1 : '
ra L — L
Flag 1 ' -
Madiua! | R S O T A I I O
Flag O |

23:0 1 2 8 4 5 6 7 8 9 140 11 12 13 14 15 16 17 18 19 20 21 22 230 1
: Channel Status Byto '

(Expanded)

.—Flarne—-|
(Ao [ we [ A [ TR [ee |1 [ o

{Expanded)

Sub-lrame

27 28 29 30 Sl—l

Ms8 IvJu[clﬂ

: Validity _t l
See figure 15 User Data :

Channel Satus Cata
Parity Bit

bit lo 3a 78
[Fraamma | Auxpata |LsB Audio Data

Bl RF—FRAVIRSY +TSHF 4304

<CDO3LBO0>

"92/ 108 =
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ASAHT KASEI (C384014]

ASAHI KASEI [CS840147
Block B N~y T7rE—F2
| (384 Audio Samples) : ] COE— FTE2ED 884 FsSy T 7 iEch Abch BOCS. F— 2 2Bl 212597 7 U V74 5=
Flag 2 f l F7T R srTEET WSy 7 s BB ENENCS. TS A DI ENTERILERLEE-FIOC
Flag 1 -_1‘ : £ T\ , E SNy 7 ERUCBMETT . ‘

Block
(384 Audio Samples)

Fgo | L LI LI Ll et e e

CS.Byte 0 1 2 3:4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 230 1

C.S. Address 08 0B 0C 1F 08— | 5 _ _ , , ,
B Flag2 __f i : i ’ f
(Expanded) f ? : : : : : : :
! - S Flgt J ] [ — — [ L1 L
Flag 0 1_f_‘_t_f—_'r B Fco L L1l e rereri
C.S. Address 08 09 _I'JA oB {Addressas are in Hax) 1 - B 5 0 1 : : 1 512 3 14 18 516 17 18 19 520 { 25 23 50
User Address 04 05 06 07 04 05 06 07 SO CS Bre 2 3:4 5 6 7:8 9 1011 E e 2 0T
H12, Ny Z A FY - Y= Fivb Yz =— K0 2 et C.S.Ad. 08 0B: 0C OF:0C OF:0C OF:0C oF: 0C oF: 08—
Right C.5. Ad. 110 13114 17114 17:14 17114 17314 14:10—

B <y 77yE—F1

‘\(Expanded) (Addressas are in Hex)

E—F0 & ABEFEENSCS. F—4 dch Abch BTALTE (17 L—A12C.S. By MI 1) .

FLAGI & FLAGASE DN » 7 > DE= 5 bR E T, FLAGIRCS. 7— 034 10 (081) pmams TR Flag 1 4 ’ T : 1
NBEE" 0T, BIACTEENS X 5 TFLAGI S 1O (081 OHAH LT 1", /51 M o) o F,agom
Bt LT"0" T3, FLAG2IXC.S. B4 » # DULHAD 4 X a4 FAZEA S L,-ccxz;@,bxg iz 2EBEHOD 4 S | .ics. Ad. 08 09 A 08
NAPERBBLTOEODETLET S Right C.S. Ad. 10 11 12 13

d User Address 04 05 D6 07 p4 05 06 o7
AT —F 5 7 7 QUI~IFIIKME X, F-# Ny 7 r LREBICANNKESHENET. L TR
Lo, 4foANE y FRA—F+AF TN (377 10—40) MicEEInE T, Ay 7> j' 3 Rid. w7 7AEY - U—Fr—H A :E—F2
Ha—¥F—sodEoEHFEA LN, 4 RS {ABZDTFLALERALTE s LE 9, a
’ ' B Sy770—FeEElbiradsyas vy

Block ] B ST RNOAHICOBRALERETEADICAMORMD ST —F FHAMT ESORE

: (384 Audio Samples) : B 7SS EESTTFUASNTOSHMAERITEIETH I ENTEEST . 75701y U TH

Flagz & : : : : — SR AEOBINESRTA MR EAM LD P ENHICRLE S, BISET7 5 7, INTE M s S
: ; ; ; : ; ; W o0y A3V IERLET, ICKIZMEM~RAY 20y 7 TIBIsTH . 1285sLL9H 0 MCKE Mo

Flag1 — | 1 i L | ] [ | [ | M L. S MNETIBfHsE THRINET SUF 4y b (P) PRFShEEE, BYEBUTRAIEy P2ty

: : : : : : - BE |Eh3&73 70y VTINMESHLICAENET, AT S ABAB Ny 7 7oA LU
Fago 1 1L LT L5 LML LI L LI L LT LI S zpmssgd, man Rl Read ERACT D& & F /44 2Tk » THABEND Sy 7 7 T KU

CS.Byte :0 1 2 3:4 5 6 7:8 9 10 11:12 13 14 15:16.17 18 19i20 21 22 23.0 1 ;) Z«@%éi&&tiﬂh‘f?ébm

C.S. Address 08 0B 0C OF:0C OF:0C OF:0C OF 0C OF 08— :

Addrasses are in Hex 1 ,L
(Expanded) ( "W wekqraers) T l [ | [ ] L L
3 Flags B & e e e
. : . Be. Flag2 -+ --ceaveviav s
Flag 1 f : f : , £ ¢
: : : ; : 3 INT 1
Flago % i) t h -t : »
C.S. Address 08 ol DA 08 - | RAM Read f |
User Addrass 04 05 06 07 04 os 06 07 : ' | 3 <P
Aux. Address 10— 13,14 — 17118 — 1B,1C —= 1F: 10— 13,14 — 17:18 —= 1B,1C === 1F B TSN c [ P | | 1 l 3 | |
!-‘ Transmit Preambla >
B13. Ny T 742 - U—-Fu—Huvr:E-FI : » BI5. R/ /Sy 77 - V=K -#DABF LIS

<CD031800> 52/ 108 = E  <CD031800 | | ‘997 108 5




ASAHI KASEI [CSB401AT
H FUEE
D4 | 1 @ 24 ] 3
D5 | 2 23 | D2
%[ 3 292 | b1l
m| 4 21 | DO
wek [ s 20 | Txp
Tap
sck [ | 6 View 19 [ ] v+
FSYNC | 7 18 | GND
SDATA | 8 17 | TXN
Ad | 9 16 | RD/¥E
M| 10 15 | TRT
m| 11 14 | T3
MI 12 13 | AD
B ik
FoEe| g,k [ 170 B BE
21~24 | DO~D3 [/0 | F—%z2PFv
1~4 D4~DT
5 HCK i TAZIaw I
6 SCK /0| VY Fhroy Py
7 FSYNC 1/0|21L—LvvibPy
8 SDATA 1 ) TINF—F
9 ~13 Ad~AD 1 T FLANZUPA
14 [ 1 FoulELZ LY
15 TRT I A5 TLrEY
HEN 7 s DRBERTA -T2 VoA Vi TF,
HEKQTYHIFNNT v F LT F X, '
16 RD/¥R I V—F/ /54 > ‘
"L EECS"L TR BV TS 2RI ALTE T,
"H"DEECS-"U" TR A T I AT -4 2RAL LTS
17 TXN 0 EHSA L ESAHF Y
20 TXP RS422F #h
18 GND - 3 o FE Y
19 VIt — BEEY, +5V
<CD031800> '92/10% &

—304—

ASAHI KASEI [CS840241

[ C S 8 4 0 2 A BIFEBLRA ]

CS840202 THHD 7 4 —<y bEBDVUTIAR- tHEA—FT 4 AES (16~24E v b) ZiFL
EF, &y YUTAR=PFDLECUVE Y FEANTE, FEOCE y M OWTHBIE VERE
LTOET, SNHDTF—5RF-F4 AR5 LBELIN. S F 4V MSTEANET,

CSBA02AR T A& REMDA v 97 x— 2% b, FROE Y (E2) ktd-TRRLEF, Foe
=~ FTEFyra2NATF—FZ (C8.) OABICHERAE U WEEIN, CRCCT— F (2354 1) %
RS TEBRELE T, SR IS YART UV bE— FE4HE— LT, '

¥ C8BA02{3a-Ra=4u2° Bo7h VACIAd~1TA 4P EVFATE U737 €220 {1 S BENSEAE L 394, |
F2AN TV M- - LE R Ao o

EE®—FTRF+ARXNVZAF—F A (L.S.) OB EHCYNEHEIQET, BEE—F T
BY¥TE—-FELTOE— FRBtENTET, DFL— Yo TF— 9 ERETEES . CS T a—
FR— MY T a— FF—% (4FRHCSHE) 2BETE., 2—FF -4 & LTREELET,

W A—FsFVTAR—}
SYTAR— NEF TNy T 710> T

h, REFIGRTENS THEO 7 vy —< v b
EHR—bFLEF, 71— v 0D AFSYNCE

SCKAHC A b | SRR ¥ 7 Lpicsee  HEIA R —
To 74 —%y F2TEFSINCO"I"E 2i2"L" D ool T/ ﬁﬂbléﬂrﬂ
MR DI E B ISCRAMAILETT, 7 4 o I 0[2-Ford Syne, sk T6-22t°oT
— %y PEEBLISARI6~2UY v tOF— 5 %% —
_ 0] 1] 1]3-F
ficazd. 1[0 0[4-L/R, 1’SEH&
Ab=T7 - FTRYy FERI IV FAEO ol 115 ¥SB7 7 3F %IE 1667
SCKEMITHRE D E ., SCKAMMULh K& 1T o ;

— . ok g m e s 1] 0[6-MSB7r-ab, #5&¥ 18E"sb
BA. T4y bRBASE0"EENL I 1] 1[7-LSB77-ab, %z 16-24t 71
TFE, RWHHOT +—< v FOB4. SCKA s
MEFBREE v FHABETT, TRy E~FT #£3. CSB02AF —F 4 AR —bE~F

BSCKE M+ FErized,

FSYNCIIMCK & RIS 2 LM H b £ 4, FSYNCHt
MCKIZ S UTAXMCKBEALL LB 1B S (Do ¥
HEDlH) AMAhY v ECBLE Y y b T3
WS D E T, (EMIEHEB)

W CLVY7LHE—t

Za—7y MEBROTCUVE v MEFSINCO L PTH I EINET, 7x—< v F4TIZFSIN
COxy Vs 2HADE y bTH U TNEINET, RISOSCKOKIEC U, VE v PR Vv FIENS
FAITREFRUTOHET, TSIND L o STH PN ANTCUVE » FZFSYNCT o DO REGIIZA S
ENNA—F 4 XY TN E—HIIBEFShE T, BRTEFEINLVE Y I A —Faa57—9 %
THFoZZEBLTHIVEE 0Ky bENT S, TN A—F4AF— M52R8 L1
EE ELBT DA T4 ATHEBEE"I" 1Ty PINATAETET A, BIEE— KT
O 73— FR—MRAR—TAENRTIBEEZ (FCI=FCO="1") , CAHIBEZ T A, CEVID A
NENDZETOCS. F—SRERE L DOANENEF~FEIMEREINEF— & Ly
OR"MEohxd,

<CD031800> "92/10% =
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ASAHI KASEI [CS84024)
FORMAT 0: FSYNC {out) | T Lett | Right [
seckeuy | LSO TS LT LT T
SDATA (in) [mse | | " Tise]l [msel [ 1 [issl MSB
FORMAT 13 _o\ne (in) Loft | Right _
sckem [ L] o L L T P L e r
SDATA (in) [msel | | " Tisel Twse[ T 1 " Tisel [wmss
FORMAT 23 psvnomy ___ [0 a0 e [ 3G
sekamy [ L LML L T L Ll
SDATA (in) (mse[ |3 "Tusel  [msel [ | Tisal [wmss|
FORMAT 3:
(RESERVED)
FORMAT 4: _.\\c i | Lett I Right
Yo S S 4 O s NSO B OO I B O O
SDATA (i) [mse] . [LsB wse] | [ise MsB
FORMAT 5: FSYNG (in) Let | Right f—
sekamy _ [ LE L[ S T I A I I
SDATA (in} [LsB | mse| . [Lse mse| . [Lse
lr'— 16 Bits -! |,= 16 Bils —J,
FORMAT6: _ e i on I Right [
sckm _ [ f T L T 2 TR S I
SDATA (iny [LSB] _ [wse] . [ise] mse] . [LsB
| l— 18 Bits ——| L 18 Bits 4
FORMAT7: . \c (in) Lekt | Right [
sckay ] Lf LT
SDATA (in) [MSB sa] MSE se] MS8
Amows indicate where C, U, and V bits are latched
BI16. CSB402AA —F 4 A R— 7 +—w b
<CD031800> "92/10% &=

ASAHI KASEI
B RSTECBL (TRNPT="L")

[CSB4024A]

I d e &, E-AFA Y FSANREFT Y Ficty PR, T o v AT ZBRMOT o
y7DRAIT Yy PENET, CSB02A%4 —F 44 2 U FTAHE— FiZIELYC IS € 4 f- iz CBL
EFEOLE[IAI AL ST. RSTA" 0" iz 4 o | INIBEFSINCD T w & (Ut MEREDRN
DEyT) DO KSKAYMEA A —TNINET (HEBBEK) o V4—7 v F25KE ¢ EFSYNCIEL
MRIEFITA-TEY . A7 % ECBLIZRChD ¥ P MAHZXhEE T (2O &ELchdH v Flxk
BH) A X —TNENFTHA, T I8 NA—~Fod44 YE T~ ZDLBEYDF ¥ 2 ANLch, F
+ R IBRch T4,

BT RENBE L HIZBL (F R AT Dy 2249 — ) HAIRCS. 7o v T DRPDYT 7 L— A
DANTF2TNND 18y PEMEIFENS IEy PG ICiE b Ed, FOLBHCULYE o FD Yy
TINANOWBIZHEDET OV T 7 L— LIFCS. DA MDYy 0%4 A Ed, CBLIEC S5
MBDE y MESL Y7 V- L0%BIS 1€y MITLICRYD 3, CBLIZCSB401AD T — KODFLA
CIERELLESOTE (MIIBMHE) o LAY 7 I— FR— b2 2—T L0 EXERATEIEHA,

Reh7— 2% (Right0) AN EN T A ESBLAED L I B Ed - T EDERES LTTF Xy,
—ORIDLhT — & (Leftd) HC.S. OBHOFT I L— L (FYT LT L ZTHE -TE) ELT
BESRTOES CUYALFR— MIFSYNCOE # ., AMBHEE L TOIE+R T, 17 L— A
mz%v¢¥~&%ﬁa\ﬂjvv—Am1#~¥4¢#V7w%ﬁaifﬂ10&7Dv¢muﬂ
A PDCS EBMADA —~F 4 A4 L AN (12027 LART) 2852,

BITTECUYR — FAfLehE y b &Reh¥ w b (HIZ4E. CUVOL, CUVOR) £ b 2&E LTHRLTLE S, C.
.70y 7E192E y bERR T L—Lbkh 1By bTEHIhE S, EB RDC.S. 7oy
(AchT oy 7EBehy Dy 4) 2B DE T AFUAA—FA4AF— S 2ANLTEESE . BT
Dy ZEBERCHEMTT. FORHDAAE VA SOCILECIRIT &L S HE8. DA FIDE w MO
(7o /BR&E) TT,. PROEVIECS. OE y & LTERSNACS HAE Y ADT, ChoDE—
PNSDEFD 2Ky b (COL, COR) {3PROE DR IEEWEMIC"OR"HKE S+,

TRNPT high __| : . . [

caL S : ) :
: T ¢

TRNPT low E .L——RQ
: ; N N : ARRY

SDATA ‘] Leto T mighto [t/ teniza [ rigtizs /T Leno [ Rghto
E : A y N 3 : A

FSYNG !/ - f vt L ) ()_/—\_

) 1———1-0 bi_:ls from Cpin S E—
TANPThigh + 1_givol CUVCR " cuviL CUVIR . —clLvizeR | | —cuvoL CUVeR

Y

cuv i »I\\\\\\\\\\\\\H\\\\\\\\\\\\\I«I\\\\H\\\\\\\\\@ MMHEP/ (I AT

. v
“— cuvoL — CUV191R

TRNPT low —CUV191R — CUVOR UViL —CuviasL cuvoL
Chis OR'edw/ | t ChitoRedws 1 Bit0of C.8. "r-. . ..
PRO pin C1pin Block Byts 16
mp - 3 N - Y
TXN |f] Right 191 I?l?[ Left Q l?[?l Right0 |7|\/ \/ '?ff[ Left 128 J’hlﬁxght 128 \/
VUCP181R 4 vucroL 3] vuceer VUCP127R VUCP128L
Preamble Y :lPreambleZ iPreamblayY Praambla X Preamble Y
bit ‘0 34 78 27 28 29 30 31"
Eaambla z | Aux Data | LsB Lek @ - Audio Data Ms8 ]voE?F:o [Pe]
‘L Sub-frama - J|
Bi17. CBL&EfE& 1 2 ¥
<CD031800> *99/ | W5
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ASAHI KASEI [CSB4024]

M F5UART LY bE—F (CSB402AD A ¥R — b)

FIT & o TIROSBA2 TR LT 4 VI NA—F 4 A F— 7 RCSUOATERTHERSHDE T,
ZOBE.CULVORAREEAL LICEAZI I LENS B F, A5 VA BBETHALSRES Y12
YIRPMMAS DDA TR INLI R ERLTVE T, T 97N —F 1A EEDL T L~
LEAMB Y AFL~DAND S EAE THEREARES TR ERA,

CS8402AD + ¥ v 2R TFT L b E— FIITENPTE 2 N1t 5 EBIREZhFEF, Jo€— FTIRCBL
EridAhikan, 180k 512884120 K £ CSBA02AD A HIC ¥ A L 7 Mgk a2 &g Td,
b3 v RAI wdELy—@3FSYINCES TR E ShE T, BBLEFHLWC.ST oy FDEEDEFRL
THEH, P VAT wdaLY—NOT 0y PRGBS ZEETRIZILET PSS AT L b
T— FTICU ViZEITOTRNPT Righo X HizA —F 4+ A4 »TFTNAEREIZEFINL, EAOCS. B
DAHRERENE S, 72, CSR402A%E L 77 — ¥ DIEIEREIICS84120 F45 00 5 CSB402AD %45

FTOLEREENIZL—-AREALIREY FEhES, Mek Vs
. . CBL TFINPT—J_
Leh@dC, U, ¥4 P xh 3 & & CBLAY 7 o
LMERETF, 08T By JRBL L TY £y b oxp 0 -

Eh¥d, CS8402AKCKIT B w128 fsi Bk & h
FTMEFI ASRT L bE— FTIE0B6fsTH

El. B WEE

Hhifh it E ¥ A, {..56x .
||| SDATA | ]
CS8412 ‘l l—‘—: CS8402A
Data
Procassing
E8 rIARNTLEPE-F
M FoneE—F

RPOA L1235 LCS84020 e — FIK/hET (HID . I0EECS. By FIF"I"TE y M,
2,346, 7 93%AO s Tasto—ENET, EEVOFSRRELTALShE S AL, .
CIE y&"L"icd5&CS8 By FIEE"1"ZEDES,

805, 5 Lo L T L
Cl: =77 42(0)/JE-7"44(1) 0 11 ] 0
CO,CT: #¥7° Uy B ¥ .

CO: Frave-}’ L 101t 10 10
| i 0 ] 0

E4, VTV RAOBE

CSRAO2TIRCREE V"' D EE . o— AN - H VTN T FLR (4 FA~IT) L USATEY
FA4 75T (54 122) L CRCCa— F (o3 123) 2ASMTRELE S, o—AN - H T TF
LA« A& EMCKRICREA L i h Bl Yy F&hE T, REWTOEX, USATEDF 4

7SOy b5 TR TMHEESN, = AN F T T RLA AT USRS T Oy D
B#®TA 7V A VP ENET,

C.S.F—#DCRCC (43 h2) BF ¥ */ABCMBRICEEREZA. CS. 7oy 7ORETER
ANET, Flo. CARTF—FHEABRESNETF—FE R VBEONBZDT, 7 L— A LDOCRCCAA
FORRMIZCS. K-+ (CEL) ZRLTTF—FRANTEEHA, CRENWNI"DEZFO—HNL -+
THh T FLARENVSZATEY T4 » 23 7O TCRCCRAM . T—FDANETEZH A,

¥ CSB402ATHCRCCOFEED BT R— P LET, '
<CDO31800> "92/10% &
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ASAHT KASEI [CSB40241
M2 M1 MO
] iza 122 T2
SDATA Sorial prs
SCK bl Port I -
FSYNG Gul Logic Aux 20
Biphase . TXP
¢ Bits Mox [ Mak  Ld SO0
10 o Encoder e TXN
o v
11
u Registars =]J U Bits |—.
9 -
v ‘—{ Validity '—- Timing 1o 5T
/ Preambla ‘
TANPT i
24 Parity
- 2 J1a 13 43 14 1 iz 15 |5

PRO| EMo0 EM1 €1 C8 C7 Co CBL MCK

19, 8840207 oy 7 —-FpnE— ¥
W E£E—F
RPOZ"N"IZF 2 LCSB402A RAEE— FIRUDES (K20) o ZOEECS Ey ML 0"TE w MO,

389,15, 24 BREMOL T bo—LahFd, EECOFEREELTAAShE T, fIL
.Y 3"t 3 EC8. By P ICE D E T,

C2: 3L -3k C0)/FFAT (1) o e S EE L
C3: 1v77¥20FF(0)/ONCI) £
" C8,C9: §F2° e}’ T 1 0 | 1 | 1 |32z

E5. 7)o rEAKEORE
B R#-CDH#7E—F
REE— FTRFCIEFODHE v &2 "1+ 3 LY TE— FREDE T, S0 E— FTHCAHE
CBLE A7 a0 — KR — RSB, SBCIZ# b4, UAJHIH 7T a— FARIER Y 4, K2AICDH 7 o
—FR—-IDF A3 TT, SBIR"'L"D & =, SBCIZFSYNCO T & D5 0. S¥SCKE L& " " 1s /s h

T (7 +—<y MO &L 558CK) o <O & &SRO IXSCKA NS N T3, SBFAY16*SBCARILILL 1-"11" D &
g7 a-Froy 7okBERrLET,

<CDO31800> "92/10% A
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ASAHI KASEI [C8R4024 ]

M2 M1 MO
323 f22 i21
SDATAQ-E Sarial r’[ﬂio_}_'.
SCK 6 Port A
Logi ux
FSYNC el— age 20
Biphasa . TXP
cd1o CBits |—dpux M Mark > DLrIE‘:'ear ::I
11 . Encoder TXN
U Registars 4 17
v <]
=I| tl Bits I—u
% Validity }'_’ Timing 16 RST
d
+5V 12 15 |5
PRO| FCo FCt C2 €3 C8 Cv Cis CBL MCK
B20. CSBA02A7 Dw /R -B&T—F
M2 M1 MO
23 22 [21
SDATAS-S : Audio
& Serial
SCK Part Aux
7 Logi y 20
FSYNC o+ oge ] Biphase Line TP
C Bits Mux [ _Mak
SBF 10 Subcoda Encoder TXN
U i“l1 N Pﬂrt 7
‘ 15
-
-
5 13 |14 |12 5
PRO|FCo(FG1 C2 €3 Ca Co Cis MCK
B2l 88402 7 oy s —-BAEE—F, D7 E—~F
<CDQ31800> "02/ 109 E
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ASAHI KASEI

[C384024A]

SBC LELELLS

LD SO e i@ A 1|
S%.T

o (P T e a s 7 [v]v]w]

.Data latched on rising edge

e fL 1]

SBC
R22. ¥ T a— K- K-} g3y
B YUmRE
T[] 1e 24 | | TRNPT/FCI*
o I 23 [ ] we
TI/rco [ ] 3 22 | ] W1
e [ 4 21 [ ] Mo
ek [ | 5 css4o2a 20 [ ] TP
sck [ s ts [ ] v+
T
PSYNG [ ] 7 Vin 18 [ ] onp
spATA [ | 8 17 [ ] 1w
v [ ]9 16 [ ] BT
c/ser [ ] 10 15 [ ] cBL/SRC
v ] 14 [ ] EwosTo
WA [ ] 12 13 | ] En1/T8
* CS8402T(2CRE/FCL,
(CDO31800> *92/ 1 0% 5
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|
B I l‘
ASART KASEI [CS84024] | ASAHI KASEI [CS84014/84024] ii
| T B | R | .
E %% ] Pvan [1/0 B e |
1 C7/T3 1 [cr/csey 4 |
2 PRO I 7oE— FE»
LM FoE—F, "I BAEE—F
P UARTLY P E-FTRIOE VD LNMTEDTT MILOMETERS TNCHES
3 TI/FCO 1 [ClI/FC0E > _ DIM|[ MIN | MAX | MIN | MAX =
4 |TB/C I | cb/c2E & iy A | 610 | 6.60 | 0.240 [ 0.260] | |
5 HCK I A4S Oy sy _ § Skﬁﬁn‘; oI B | 3137 | 32.13 | 1.235 | 1.285 | !
128fsD /0y 2 FANLET, PIVARTL Y FE-F : 3 C | 1.65 {_2.16 | 0.065[ 0.085 |
D 2.54 BSC 0.10085C |
T3256fs T, N 5 . | L E | 1.02 | 152 | 0.040] 0.060 |
6 | SCK 1/0 | 2y7hrmysEs 3 i B— - F | 036 | 056 | 0.014 ] 0.0221
BAMRA—F4 AV v IMEI2I 0y 7 RERET, 3 ' L EH E}\ G | 0.51 | 1.02 | 0.020 | 0.040
7 PSYNC 10| Jb—Lvviby 4 J o £V H [ 8.94 | 457 | 0.155 ] 0.180
8| SDATA [ [vuTA7—sEy 5 L R Kile piot L R DR
K [ |0 Fa74 (D £y | ! 2 CDEF e L | 78255C 0.300 BSC
T R e | s,
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Appendix A: RS422 Driver Information

The RS422 drvers on the CS8401A and CS8402A
are designed to drive both the professional and con-
sumer interfaces. The AES/EBU specificaton for
professional/broadcast use calls for a 1102 source
impedance and a balanced drive capability. Since the
transmitter impedance is very low, a 11002 resistor
should be placed in series with one of the transmit
pins. (A 1102 resistor in parallel with the trans-
former would, with the receiver impedance of 110,
provide a 55Q load to the part which is too low.)
The specifications call for a balanced output drive of
2-7 voits peak-to-peak into a 1100 load with no
cable attached. Using the circuit in Figure Al, the
output of the transformer is short-circuit protected,
has the proper source impedance, and provides a
5 volt peak-to-peak signal into a 1102 load. Lasdy,
the two output pins should be attached to an XLR
connector with male pins and a female shell, and
with pin 1 of the connector grounded.

CS58401/2A
110N

TXP —AA >
2 XLR
TXN

1

Figure Al. Professional Output Circuit

In the case of consumer use, the specifications
call for an unbalanced drive circuit with an out-
put impedance of 7582 and a ourput drive level
of 0.5 volis peak-to-peak 220% when measured
actoss a 752 load .using no cable. The circuit

CS84a01/2A
374 N

TXP
) RCA
0.3 Phono
TXN +—

Figure A2. Consumer Output Circuit

<«CDO318G0>
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CS8401/2A |
TXP
TTL or
TXN — CMOS Gate

Figure A3, TTL/CMOS Output Circuit

shown in Figure A2 only uses the TXAP pin and
provides the proper output impedance and drive
level using standard 1% resistors. The connector
for consumer would be an RCA phono socket.

. This circuit is also short circuit protected.

The TXP pin may be used to drive TTL or
CMOS gates as shown in Figure A3. This circuir
may be used for optical connectors for digital
audio since they are usually TTL compatible.
This circuit is also useful when driving multiple

digital audio ourputs since RS422 line drivers

have TTL interfaces.

The oansformer should be capable of operating
from 1.5 to 7 MHz, which is the audio dara rate
of 25 kHz to 55 kHz after biphase-mark encod-
ing. Transformers provide isolation from ground
loops, 60 Hz noise, 2nd common mode neise
and interference. One of the important considera-
tions when choosing transformers is minimizing
shunt capacitance between primary and secon-
dary windings. The higher the shunt capacitance,
the lower the isolation between primary and
secondary, and the more coupling of high fre-
quency energy. This energy appears in the form
of common mode noise on the receive side
gorund and has the potential to degrade analog
performance. Therefore, for best performance,
shielded transformers optimized for minimum
shunt capacitance should be used. The following
are a few typical ransformers:

Pulse Enginecring
Telecom Preducts Group
7250 Convoy CL

San Diego, CA 92111

"02/10% &

—314—

ASAHI KASEI

(619) 268-2400
Part Number: PE65612

Schott Corporation

1000 Parkers Lane Rd.

Wayzata, MN 55391

(612) 475-1173

FAX (612) 475-1786

Part Number:
67125450 - compatible with Pulse
67128990 - lower cost
6712%000 - surface mount
67129600 - single shield

Scientific Conversions Inc.

2800 Third Street

San Francisco, CA 94107

(415) 821-6464

Part Number: SC916-0t - single shield

Appendix B: MCK and FSYNC Relaticnship

FSYNC should be derived either directly or in-
directly from MCK. The indirect case could be a
DSP, providing FSYNC through its serial port,
using the same master oscillator that generates
MCK. In either case, FSYNC’s relationship to
MCK is fixed and does not move. Since this ap-
pendix provides information on what would
happen if FSYNC did move with respect to
MCK, it does not apply to the majority of users.

[CSB4014/84024]

All internal dming is derived from MCK. On the
CS58402A, MCK is always 128xFs. On the
CS8401A, the external MCK is programmable
and is inidally divided 1o 128xFs before being
used by the part. The internal clock IMCK used
in the following discussion is always 128xFs
regardless of the external MCK pin.

After RST, the CS8401A and CS8402A
synchrenize the internal timing to the audio data
port, more specifically FSYNC, to guarantee that
channel A is left channel data and channel B is
right channel data as per the AES/EBU
specification. If FSYNC moves with respect to
IMCK, the transmitter could lose synchroniza-
ton, which causes an internal reset.

Figure B1 shows the stmucture of the serial port
input, to the transmitter output. The aundio data is
serially shifted into R1. PLD is an internal signal
that parallel loads R1 into the R2 buffer, and, at
the same time, the C, U, and V bits are laiched.
On the CS8401A, the C, U, and V bits are held
in RAM, whereas on the CSB402A, they are
latched from external pins. The PLD signal rises
on the first SCK edge that can laich data. This is
coincident with the latching of the MSB of acdio
data in MSB-first, left-justified modes. PLD
stays high for one SCK period. In the CS8402A
section, the arrows on SCK in Figure 16 indicate
when PLD goes high. Also, SBC in the
CS58402A CD submode is an external version of
PLD gated by the SBF input.

PLD (load signal)
+V ‘

SDE?JIQ R1 - Shilt (in) Registar I
internally genarated |
Y
[PICIVIVI RZ - Audio Bulter

Internal Aasat

CS8401A Internal

CS8402A C,UV F’cm{._fk 1
Mamory —_—

LDS (load signal)

R3 - Shift {out) Register

IMCK
2

Figure B1. Serial Port-to-Transmitter Block Diagram
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[CSB401A/84024]

—— 85—

FSYNC _[

:

SDATA T T Leo0

B Right 0

CSB402A G,U,V [ [«—CUV1ISIR

‘ <+— CUVoL
1

PLD j
IMCK

LDS : l

B

VERF 2]

Right 1971 [v[u[ciP[ EE E[1.‘;fm

TXP Teft 191
TXN “191L: Preamb.

CSB401AFlags — — — — — — — — — — — —

___________ ._I.*

2191 Preamb. 3

CS58402A CBL

Figure B2. Serial Ports-to-Transmitter Timing

When the part is finished transmitting the
preamble of a sub-frame, the internal signal LDS
rises to parallel-load R2 into R3 for transmis-
sion. After RST, the part synchronizes the audio
port to IMCK as shown in Figure B2, Since
PLD is based on FSYNC and LDS is based on

<CD031800>
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IMCK, if FSYNC moves with respect to IMCK
until PLD and LDS occur at the same time, the]
data would not be properly loaded into R3. Iff
LDS and PLD overlap, an internal reset is in-§
itated cawsing the timing to return to the initial]
state shown in Figure B2. ]
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