Silan
Microelectronics

CDIDDIGITALSERVOISIGNALIPROCESSOR(SLAVEIMODE)

DESCRIPTION

The($C9641islalsingle[chip[CD [processor(foridigital'servoland[ASIC
circuit.(This[LLSllincorporates(CDI(servolcontroller,[CD(signal(processor,

digitallaudio[DACandbuiltlin(CPUlinterface.

FEATURES

*[Supports1Xto[2Xspeed playback

*[Commandand(sublcodeltransmissionadoptsltrilline[communication

orlparallellcommunication

*[BuiltlintMCU controls(the[CDand state feedback by [communication
instructions(ofthe[communication(bus.*[Supportsformat(of (CD(A/V,

CDR,[CDIR/W@nd(CDIROM

APPLICATIONS

*[CD, VCDiandIMP3(player
*Desklaudiolsystem
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ABSOLUTEMAXIMUMMRATINGS{Tamb=25°C)

Characteristic Symbol Value Unit
Supply Voltage VDD 0.57+5.5 V
InputVoltageOn(Pins VIN 0.5+ Vpb+10.5 V
Operating Temperature Tmax 2075 °C

ELECTRICALICHARACTERISTICS(VDD=3.4~5.5V;Vs5=0V; Tamb=[10~+60°C)

Characteristics Symbol TestCondition Min. Typ. Max. Unit
SupplyVoltage VDD 4.5 5.0 5.5 V
Supply[Current IDD 5V;[1X[Speed — 45 — mA
RFIN{nhputSignal VRFIN - 1.0 — V
ReferenceVoltage Vir — 10.5VDD — V
CommonModeDC Vvcom 2.0 2.5 — V
Output/ADCIReference(Voltage VVadc Vvoow - Vveom Vv

0.462 2.313
Input(Current/Of(Central Diode B 1B 0 — 10 mA
InputCurrent/Of(Central Diode A 1A 0 — 10 mA
InputCurrent/Of(Central Diode[C ICc 0 - 10 mA
InputCurrent/Of(Central [Diode D ID 0 — 10 mA
InputCurrentOf Satellite(DiodeF IF 0 - 5 mA
InputCurrent/Of(Satellite(DiodeF IE 0 — 5 mA
Datal(SlicerFeed/back[Current
Output lidata 1.9 - 5.5 mA
LDON Low!(LLevel OutputiCurrent ILDON — 2 mA
ERR[OQutputCurrent IERR 1 — mA
DATA_OUT
WCLK_OUT I0H1
SCLK_OUT loL1 0 ! B mA
Output(Current
DATA_OUT
WCLK_OUT
SCLK_OUT VoL1 IOL1=1mA 0 - 0.4 \Y
Lowi(lLevel QutputVoltage
DATA_OUT
WCLK_OUT
SCLK_OUT VOH1 IOH1=1mA VDD[0.4 - VDD \%
High/lLevel OutputVoltage
RADOQutput(Current IRAD 1 — mA
FOCOutputCurrent IFOC 1 — mA
SLEDOutputCurrent ISLED 1 — mA

(Tolbelcontinued)
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(Continued)

Characteristics Symbol Test(Condition Min. Typ. Max. Unit
MOTOQutputCurrent IMOTO 0 10 — mA
RAD,JFOC,SLEDLow]Level

VoL IOL=1mA 0 - 0.4 \Y
OutputVoltage
RAD,JFOC,ISLED(IHigh(ILevel VDD[J
VOH IOH=[1mA - VDD \Y
OutputVoltage 0.4
Moto LowIlLevel OutputVoltage VOLmoto[ ] | IOLmoto=10mA 0 — 1.0 V
Motolhigh(LLevel OutputVoltage VOHmoto | IOHmMoto=[10mA Vbbp(1 - VDD V
RAD, [FOC,SLED, MOTOOutput
1z0 10 0 +10 mA
3(statellleakageCurrent
ACK,'WR,[RD, DATA0~7,[High
VILH 2.8 3.0 0 \Y
LevellnputVoltage
ACK,WR,[RD, DATAO0~ 7, Low
VIHL 0.6 - 0.7 \%
LevelllnputVoltage
DATA_IN,[IWCLK_IN,ISCLK_IN,
o - - VOHda 0.7vbb| — |VDD+0.5| V
HighLevel TnputVoltage
DATA_IN,[IWCLK_IN,ISCLK_IN,
- - - VOLda 0.5 - 0.3VDD Vv
LowllevelInputVoltage
DACIITotalHarmonic[Distortion
. (THD+N)/S 60 65 70 dB
Plus[Noise
0~19kHz 0 0.001 dB
19~20kHz 0 0.03 dB
24KHz 25 0 0 dB
25=135KHz 40 0 0 dB
DA[Filter(Attenuation Filter_DA
353164 KHz 50 0 0 dB
64+68KHz 31 0 0 dB
68KHz 35 0 0 dB
69~88KHz 40 0 0 dB
CrystalFrequency Fsystem - 16.9344 - MHz
SCLKIFrequency FSCLK_IN — 2.8224 — MHz
WCLKIFrequency FWCLK_IN - 441 - KHz
HANGZHOU'SILANMICROELECTRONICS/CO.,LTD REV:1.0112008.03.24
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PINICONFIGURATION
 EEEEEZc:
5 8334682885583 R 3
r > > 3 > xr F 2 © 0 0 0 0 0 O <
@8-a7)-a0-5-4-(23-(29-N-0-39-38-37) 39
CR (@9 32) STB\RD
D B7) DATA\WR
L&) 80) cL16
RAD (2 29 MCLK_IN
FOC 59 ack
SLED @7) DATAIN
VosP 26) SCLK_IN
STATUS SC9641 WOLK N
BCLK R
MOTO DATA_OUT
vobP SCLK_OUT
Voo WCLK_OUT
GND 61 MUTE
TRAY_SW (62 MODE
SLED_SW (63) CROUT
LDON (69) A7) crIN

00202 020202020202CaDaCaGaCaCal
A
> > o > >
PINIDESCRIPTION
Pin[No. Pinlhame Descriptions
1 VSSA1 Analog(Ground1
2 VDDA Analog[Supply(
3 B Centraldiodelcurrentisignalinput
4 A Centraldiodelcurrentisignalinput
5 C Centraldiodelcurrentisignalinput
6 D Centraldiodelcurrentisignalinput
7 F Satellite/diodelcurrentisignallinput
8 E Satellite/diodelcurrentisignallinput
9 VCOM DClvoltagelinput
10 Vadc ADC referencelvoltageoutput
11 Idata Datalsignallfeed (back(currentioutput
[(Tolbelcontinued)
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(Continued)
Pin[(No. Pinlhame Descriptions

12 RFIN EFMIisignaliinput

13 RFREF Comparator[commonimodelinput

14 Ir Referencelcurrentloutput

15 VSSA2 Analogiground(2

16 VDDAZ2 Analogisupply2

17 CRIN Crystalloscillation(circuitlinput.[(When(the master(clocklis[input externally,inputlit
fromthis(pin.

18 CROUT Crystaloscillation(circuit/output.

19 MODE Connectiground.
Controlithe spindlelmotor((duringfocusinglandjumping,[if IMOT_CTRLoutputhigh

20 MOT GTRL levellsignal,litican.controlthe(MOT [control port[of(SA9529 after(through 3 voltage

- dropldiodes,(then(prevent(thelspindle reverse;linlother condition, the (MOTICTRL

output/low(level).

21 WCLK_OUT | D/Alinterface.(LLR[clockoutput.

22 SCLK_OUT(] | D/Alinterface. Bit/clockoutput.

23 DATA_OUT(] | D/Alinterface. Serial dataloutput

24 ERR C2lerror(flag

25 WCLK_IN D/Alinterface.[LLR¢lock/input.

26 SCLK_IN D/Alinterface. Biticlocklinput.

27 DATA_IN D/Alinterface. Serial datalinput

28 ACK Acknowledge(Signaloutputpini{drainiopen, with(pulllupresistor).

29 MCLK_IN DACIsystem [clock(input[(16.9344MHz)

30 CL16 16.9344MHZ¢lock output

31 DATANWRLI | Datal/O(port, itlis[shared with(write[port(of(parallel[communication.
Controll/Oport, (itlis[ shared [with teadport of parallel[communication.(drain(open,

32 STBARD
withlinternal(pull up(resistor).

33 ACK Acknowledge(signalporti(drainiopen, withlinternal (pull lupresistor).

34 10.7VDATA7 | Generall/Olport, litlis[sharediwithidata(bit7[(drainiopen, (withlinternal (pull lup resistor).

35 10.6VDATA6 | Generall/O(port, litis[sharediwithidata(bit/6[(drainiopen, withlinternal pull lup resistor).

36 10.5DATA5 | Generall/O(port, litlis[sharediwithidata(bit(5[(drainiopen, (withlinternal (pull lup resistor).

37 10.4VDATA4 | Generall/Olport, litiis[sharediwithidata(bit/4[(drainiopen, (withlinternal pull lup resistor).

38 10.3VDATA3 | Generall/Olport, litis[sharediwithidata(bit[3[(drainiopen, withlinternal pull lup resistor).

39 10.2VDATA2 | Generall/O(port, litis[sharediwithidata(bit2[(drainiopen, (withlinternal (pull lup resistor).

40 10.1VDATA1 | Generall/Olport, litis[sharediwithidata(bit1((drainiopen, withlinternal (pull lup resistor).

41 10.0MDATAO | Generall/Olport, litis[sharediwithidata(bit[0[(drainiopen, (withlinternal (pull lup resistor).

42 TEST Testpin.

43 RESET Reset(pini(activelow)

44 VDDA Analog(Supply

45 VSSO Analog(Ground

46 VDDO Analog[Supply

[(Tolbelcontinued)
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(Continued)

Pin[(No. Pinlhame Descriptions
47 VREF Internal(referencelvoltage(forioutputichannels
48 R Digitallaudiolrightichannelloutputipin.

49 CR Digitallaudiolrightichannelfilterpin.

50 CL Digitallaudiolleftichannel filterpin.

51 L Digitallaudiolleftichannel loutput/pin.

52 RAD Trackingdriveloutput

53 FOC Focus(driveloutput

54 SLED Sled(driveloutput

55 VSSP Ground

56 STATUS Shake(signalloutput(highlactive, ised foriantiseismic/system)
57 BCLK 75Hzframelsyncisignalloutputipin.

58 MOTO Spindle(driveoutput.

59 VDDP Digital (powersupply.

60 VDD Digital(power(supply.

61 GND Digitaliground.

62 TRAY_SWI(] | Traylloading(positionimonitorisignallinput
63 SLED_SW1] | Sledimotor(positionimonitorisignallinput
64 LDON Laser(controlisignal output((active high)

FUNCTIONDESCRIPTION

Thelsystem controller setsithemodelandfeadoutthelstatuslofisignalprocessorianddigital[servolbythe
standard(CPUlinterface. Theldetail oficommand andinterface(timinglisexplained(inithefollowingtables.

1. SYSTEMWRITEECOMMANDITABLE:

COMMAND
(HEX)

PARAMETER
(BIN)

FUNCTIONIDESCRIPTIONS

01

Setlup(8general l/Olports, onelbit[controllonel/O [port,(when(the(bitlis(1,
thelcorrespondingportlisisetlinput, fandlittwas(setoutputporttwhenlitlis0.
10.7~10.0(corresponding(the high(bit(to least bit. Al ports setlinput/status
whenpoweron.

03

Settheldatalofloutput(port. [fiitlislinputiport, theldatalis[10.7~10.0.

08

Setimotor(speedistandard (thelinitial valuelis[EFH);

Motor(rotatespeed when(stableplaying:(10000B
Thellow(5bitssetimotor(rotatespeedlowerlimit:[range(00000B~10000B)
Thelhighi3bits(setimotorirotate upper(limitz[(10000B~10111B)
According(tol thellinitial (ivalue, Cif{ the[Imotor[speed(lis[lin[ thel rangel of
01111B~100111BL[itlconsiderthemotorlisistable,/andlcan(carrythe mext

operation.

(Tolbelcontinued)
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(Continued)
COMMAND PARAMETER
FUNCTIONIDESCRIPTIONS
(HEX) (BIN)
Setl shield[timel of the[motorlerror( signal{thelinitial valuelis[40H), the
parameterlis(00H~FFH,(thelinternalreferencelis(8ms, $olthelshieldtimelis
oC XXXXXXXX 0~2[seconds;if[the (motor(fotate speedlis/detectedin(thelset(range,land
detect(thelshield timelof(motorerrorisignallis(exceed, the(system [consider
thelservolislabnormallylandneedrestart.
Start[play, if not(read [ TOC,then(storelthe[ TOC[data; When[play[at/the
00000010 export(section,lif(the[subl¢ontrollerCat hormalplay! state, the system will
receivelthelcommand(of imaster(controller.
00000011 read/andisaveTOClinformationlagain,and(staylinithellaylin(section.
00000100 Pause.
Fastiplay,at(this(time,(playinglat(FAST_STEP, and(FAST_TIMEIinterval,
00000101 after(fast forward(tolexport/section,(itlentry[ pauselmode, Wwait(for[the hext
command.
Fastlbackward,[ playing[atlFAST_STEP,[and[FAST_TIMEL(interval.[ After
00000110 fast backward[ tolimport[section,[it{lenter pause modeland[waitl for  the
command ofimastericontroller.
00000111 Stop(play, [and/switchbare headtolinsideltrack.
Iflitfis(in[thellaylin[section, thenjump outthellaylin(section, and[playlatithe
00010000 targetitrack.
Theltargetirackseticommand:(0X11
Iflitfis(in[thellaylin[section, thenjump outthellaylin(section, and[playlatithe
OF 00010001 targetitrack.
Thefargetirackiseticommand:[0X12,10X13,10X14
Iflitfis(in[thellaylin[section, thenjump outthellaylin(section, and[playlatithe
00010010 relativetime oftargetitrack.
Setlcommand:[0X11,[0X12,[0X13,10X14
00010011 Initializethelservo
00010100 Closed(CD(dataloutput.
00010101 Open(ICDIdataloutput
Jump(tolthelnext session;(if(therelarelanext/session, then(storethe start
00100000 address( of{ program(tolthe[NEXT_AMIN, NEXT_ASEC, NEXT_AFRM;[If
there(] arel]1 nol] next[] session, (] then(]the[I NEXT_AMIN, I NEXT_ASEC,
NEXT_AFRMIremain(original valuelorlis[OXFF.
00100001 Stoplatitheformerplay [point, the(sledimotor willinotreturn.
Thislcommand(used fori¢ontrol(sledmotoriinorioutiafterservolstop:
00100010 5FH#81H,[0FH+21H® [Sledmotorisledlinside.
5FH=[7FH,[0FH=*21H® Sledmotorisledoutside.
5FH[+(00H, 0FH*21H® Sledmotor(stop.
(Tolbelcontinued)
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(Continued)
COMMAND PARAMETER
FUNCTIONIDESCRIPTIONS
(HEX) (BIN)
Setlthelhigh(8[bits[(OFFH~00H,(it'theed [complementcodeland theldefault
60 XXXXXXXX codelis[0FDH)[of [ TRACKIwhen(thelimport section (TOC)jump(to hormal
playisection.
Setltheltimelofjumptolthe next(session;!iflitlis(motjumpltothe(next session
61 YOOKXKXX in ]heESet[ﬂime,EﬂheEsubm:.ontrolleerillEetjhe]\fEXT_AMIN,E['\IEXT_AS.EC,
NEXT_AFRMIis 0XFF;thisitcommandlis(treatwith(the copy(disc.(he unitof
thetimelis[100ms).
BIT2,0BIT1,BITOMIset 1SC9641 internal IDACIdatalinput[ format,  the
defaultlis[B110;
BIT2:M Msingleldatalinput.
o Tdouble [datalinput.
BIT1,BITO:(00M2S BUS
(T OTLSBIFIXEDM6BITS
(IO (ML SBFIXEDM8BITS
(T 1 (TILSBFIXED(20BITS
BIT7,BIT6: Improve(play/capability (of difficult read [disk.
63 XXXXXXXX 00normal({default)
01mone(stephigherithan00
10Monelstephigherithan01
11(1monel stephigher(than11(([this setting is[thel easiest/read
disk, lifithe(disklis[not/teadablelin[onetimelinithemormalsetting,
thisitwolbits(can(set(to/11(toread the!disk easily()
BIT5:[IMPROVE(PLAYCAPABILITYOF difficultreadable(disk, ([can(set(with
BIT6,BIT7.
(o Mnormal(default)
(i (read diskimoreleasy [(thelsettinglis thelsamelas (BIT6, BIT7)
10110011 Set1xspeedplay
10111011 Set2X(speed(play
1010XXXX SetlvoltageVadc
0D 00111010 Set dataoutput format: 1?'STBUSICD'ROM mode
00111011 Set/dataloutputformat: [EIAJICDIROMimode
00111110 Set dataroutput format: 1?'STBUS16/BITIFSimode
00110010 Set/dataloutputformat:([EIAJ16BITSIFSIMODE
11 XXXXXXXX set TARGETITNO
12 XXXXXXXX set TARGETminute
13 XXXXXXXX set TARGET(second
14 XXXXXXXX set TARGETframe
15 XXXXXXXX Set/jump(framelrange.
16 XXXXXXXX Set/fastforwardandfast(backwardsteps (TRACK).
17 XXXXXXXX Set/step(time(10ms)
18 XXXXXXXX SetNEGFRAME (of jump(target(0~255)

HANGZHOU/SILAN.MICROELECTRONICS/CO.,LTD
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2. SYSTEMIRREADICOMMANDLTABLE:

COMMAND PARAMETER
(HEX) (BIN) FUNCTIONIDESCRIPTIONS
02 XXXXXXXX Readthevalue(of(10.7~10.0D, lif itlasoutputport, litiread theloutput/data.
81 MINTNO Theminimum target(HEX)
82 MAXTNO Themaximum trackno(HEX)
83 NEXT_AMIN Thelabsolutetimel(minute) ofithenext/session (BCD).
84 NEXT_ASEC Thelabsolutetimel(second)of thelnextsession (BCD).
85 NEXT_AFRM Thelabsolutetimel(frame)(ofthenext(session (BCD).
86 MAXMIN Maximum play(timelImin(HEX)
87 MAXSEC Maximum playtime(isec(HEX)
89 MAXFRM Maximum playtimeliframe(HEX)
XXXXXX0X Not[store TOClinformation
XXXXXX1X StoreTOClinformation
XXXXX0OXX Notlenter(play(status
XXXXXTIXX Enterplay/status
XXXXOXXX Notlenter(pauselstatus
XXXXTIXXX Enterpause(status
8A XXXOXXXX Notlenter(pauselstatus
XXXIXXXX Enter(fastforwardistatus
XXOXXXXX Notlenterfast(backward(status
XXIXXXXX Enter(fastbackwardstatus
XOXXXXXX Notlenter(stopstatus
XIXXXXXX Enter(stopistatus
OXXXXXXX Notlinitializeservolparameter
TXXXXXXX Initializelservoparameter
XXXXXXX0 1x,[2xSpeedswitchover.
XXXXXXX1 1x,2xSpeeds/notiswitchlover.
XXXXXX0X Notifindlthe[settargetand(playing.
XXXXXX1X Findthelsetifargetiandiplaying.
XXXXX0XX Servolnormal.
XXXXXTIXX Servo(stop,resuming.
XXXXOXXX Notldetectinoldisc
XXXXIXXX Detectnoldisc+
8B XXXOXXXX Playnot(atthetargetiirack.
XXXTIXXXX Playinglatithetargetirack.
XXOXXXXX Open(CDIloutput.
XXIXXXXX Close[CDIloutput.
XOXXXXXX 1xSpeediplay(status.
XIXXXXXX 2xspeediplay(status.
OXXXXXXX Notfast forwardthe export/section/ornotfastlbackwardthelimportisection.
ltlislhave been fastforwardthe'export(sectionlor fast'backwardtolthelayiin
TXXXXXXX
sectionlorplayfothelexportisection.
(Tolbelcontinued)
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(Continued)
COMMAND PARAMETER
(HEX) (BIN) FUNCTIONIDESCRIPTIONS
oA XXXXX0XX TRAY_SW=0
XXXXX1XX TRAY_SW=1
A0 QCODEO CTRLADR[(BCD)discimode(code.
A1 QCODE1 TNO[(BCD)(Tonelno.
A2 QCODE2 IX[(BCD)lindexno.
A3 QCODE3 RMIN{(BCD)relativeltime/minute
A4 QCODE4 RSEC((BCD)relativeltimelsecond
A5 QCODES RSEC((BCD)(relativeltimellframe
A6 QCODES®6 ZERO[{BCD)
A7 QCODE7 AMIN[(BCD)absoluteltimelminute
A8 QCODES ASEC((BCD)iabsolutetimelsecond
A9 QCODE9 AFRAME (BCD)(absoluteltimeframe
Continueltead(tenQlsublcode (BCDI¢ode), thisicommandIis(activelin(the
AA QCODEO0O~9
parallelimode.
Read(] motor(] speed(] information, ] normal play:1 b00010000,] stop( :
DD 000XXXXX b00000000, when(thelmotorlisaccelerated from(0[tolstablel[play, iflitlis
exceedthe(b00010000, [ittwillstabilizationat®00010000.
HANGZHOU/SILANMICROELECTRONICS/CO.,LTD REV:1.002008.03.24
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3. CPUINTERFACETIMING
& -
,,,,,, A S B
RS REE
- e -
$ - : -
‘-% r ‘ ‘-% 1 I
§ ‘ = § =
>
’ - ’ -
< Jas] P4 < Jas] P4
Eob 2 58
Note:
Thelinterfacelprotocoladopt(fixedi[communicationformat.[Every framelincludes(24 bits, where[16bits/datalcode,
and8bits(verify/code.

COMMANDI(8bits)(+[CHECK(4bits)+DATA(8bits) +[CHECK(4bits)

4 bits(verify/codelisobtained from(high/4 bits; XORlow4 [bits(of the former8 bits code.

Thel8(bits'DATAcodelis(the[master controllersend(tol SC9641, or the[SC9641 requestireadlcode. If the
COMMANDInot[setvalue,thenthe [DATAafterlCOMMANDIis[invalid, (but[the [(DATA[cannotfomit. TCOMMAND
andDATA[send[code fromMSBto[LSB.[SC964 1 operation according(the master controller.’commandland!itlis
singlelinitiativelcommunication.

HANGZHOU/SILANMICROELECTRONICS/CO.,LTD REV:1.0[112008.03.24
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4. INTERFACEDESCRIPTION

DATA |« » DATA
MCU STB » STB SC9641
ACK [« ACK

DATA(pin(31):[synchronization(and(data/transmission.
STBI((pin(32):lowllevellactive.
ACKI((pin(33):lacknowledgelsignal

1. Master/controller'transmit data

1)

2)0]

4)0

Thelmaster controllertransmitteddatalisFt COMMAND[orlPARAMETER. Every(framelof(dataltransmit,
thelmastericontrolleristart[tolsynchronize, fransmitthe8bitsiccommand,thentransmitthe4 (bitsicheck
data,iflsublcontroller(passithe ¢check data, following(transmiticontinuancelor(read the command.
ThelACKIsendloutlacknowledge signal, ifl thelsublcontroller(received data’ismatch(to[ CHECKIdata,
ACKIsignalbecomellowlindicate(the ¢check passed;!iflit(is mot[match, [ACKIsignallkeephighllevel, then
exitlthisicommunicate. Themaster(controlleriwillloperating with the[ACK station, the(datalline(keephigh
whenicheckingtheldata.

In(theltransmitting, [if the[master controllerCor sublcontroller hot fesponselthelrequestlinfsomeltime
(T<1000us), thelsystem(regard this(transmit error. The(master[controller will exit and(repeatagainor
producelotherferrors.

In(theltransmitting,(the (master(controllertransmitsthe DATAwhen(the ACKIis[low, [and(the transmitted
DATAis[available(at'STBlis high,[SC9641complete(write(1 (bitafter ACKbecomelhigh.

2. Mastericontrollerifeceive/data

1)

2)0]

3)0

Afterimastercontrollertransmittedthedatacode, thesublcontroller’checktheBbits[command, [ffitlis
match(thelcheckldata, thensend(thelrequest dataltomaster controller.. The STBlof(master controller
completelthisiprocess.

After(transmit’the(12[bits[data, thelsublcontroller’completelthisicommunication.[Thelmaster controller
check(the12(bits(data, (iflit[is(matchthel check[data, [this'communication[complete, [thelreceiveldata
available.[Andiflitlis(notmatch, thelreceiveldatalinvalid, (the(mastericontroller transmit the(read again
command, [butlitwon’tfransmit¢heck(data.

In"thelreceiving,[ifl the  master( controller or sublcontroller notl responsel thel requestlin[ someltime
(T<1000us),(thelsystem(regard!(this teceivelerror.[ Thelmastercontroller[will exit’and(repeatagainlor
producelotherrerror.

Inithelreceiving, the(sublcontrollerreceivelthe[ DATAwhen(the[ACKIis[low, and(the[DATAlis[read[out/at
STBIlis high,[SC9641completelread 1 bit afterlACKIbecomelhigh.
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5. PARALLELICOMMUNICATIONLTIMINGIWAVEFORM

WR
RD
SYS WRITE
ACK o \ /
DATA X X
T T2 T3 T4
RD
WR
SYS READ
ACK o \ /
DATA X

™™ T2 T3 T4

Note:[(WRI({(pin[31),[RD(pin[32)lis controlled by ’system(mastericontroller),/and [ACKI[(pin(28)lis controlled by
SC9641 (sublcontroller),inormalistatelisthighllevel, and[DATAlis[controlled by alllabove.
1)) Writelmode:TACK_H
a.[Thelsystem(setWR:begintolwrite(operation:(IMSB(T1).
b.Thelsystem(wait(SC9641(acknowledge:(MSB(T2)
c./Afterithe/system (write(dataltolthe DATA(port, [Setthe WR:ILSB((T3).
d.[Thelsystem(waitfortheresponse0f(SC9641:(LSB((T4)
(After(SC9641 readtheldata, [set/ACK:[LSB)
e.[After(write(onebyte, accordingtolthea® (b ® (¢ ® [diorder(writethenextbyte.
2)[] Readmode:/ACK_H
a.[Thelsystem(set/RD:IMSB((T 1), andbeginitoread operation.
b.[Thelsystem waitfor(SC9461responseACK:IMSB((T2)((SC9641(set[ACKIafter(dataready:
MSB)
c./Afterithe/system(read outtheldata,(setthe RD:[ILSBI(T3).
d.[Thesystem(waitforithe response(of(SC9641:[ILSB((T4).
e.[After[readlonelbyte,according(to(the[a® (b ® (¢ ® [dlorder[perform(thelnext bytelread
operation.
3)UJ Timelof[communication(protocol:
a.[systemread((SYS/READ):

T2(T1:>=7us
T3(T2:=5usl(TYP.),related \with the executelspeed of mastericontroller.
T4(T3:>=6us
HANGZHOU'SILANMICROELECTRONICS/CO.,LTD REV:1.0112008.03.24
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b.lsystemwrite (SYSIWRITE):
T2(T1:>=6us
T3(T2:=5us(TYP.),relatedwiththelexecute(speed ofimaster(controller.
T4(T3:>=4us
4)[) Processor(of[communication(error.

InCorder tol keepthe[communication normally, (SC9641[design(thelerrorl processlinlthelprogram
communicatelprotocol. During[the[communication, (the[max(timelof (SC964 1 wait[ system command
(WR,[RD)lis[130us, lif the wait[timelis'morethan130us, $C9641regard thisicommunication(error, and
endthisoperation, waitithe nexticommunication.

TYPICALIAPPLICATIONSICIRCUIT

VCC
o | Drive the sled, tray and []
» indl
spindle motor | vl]l GND Control system
GND
]_: GED MCU
R T
20002 DEDVODYOHDDE 1
r w o [ =TS B, I A e B B
w %) N << CLCLCCC KO
L o 1%} ukEkEEEFEEEERE
e o CENE3EE5555 e
5 oL CRICRR =R T
L CL16 (30)
(62) RAD MCLK_IN (29)«
o (63) FoC ACK (28 T
nver (54) SLED DATA_IN (27)«
(65) vssP SCLK_IN (26)«
(9 STATUS SC9641 WCLK_IN (25)« Audio,
(57) BCLK ERR (24 »  video

(68) MOTO DATA_OUT (23 p| Processor

VCCOTI: (59) VDDP SCLK_OUT (22 >
(60) VDD WCLK_OUT (21 >

GND .HL (61) GND MUTE (20) 4
Tray loading O————(©2) TRAY_SW MODE (19)
Sled driver  O——(63) SLED_SW CROUT (18)
64) LDON _ _ « CRIN(17)
AVCC AGND 3 8 3 3
VAN g g o <OO0uwuw g g
H 0606006600000 OEHT
A A A A A AAAAAAAL
s T
RF processor —
I}
A 1T
! I 1
Track, focus drive signal > Cassette mechanism GND GND
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PACKAGEOUTLINE
QFP6414x14(0.8 UNIT:iImm
\4 17.200+0.100
14.000+0.100 N 2.000+0.100
*° 3 t s
 — 32 [T 1]
[—— . — 1
[ - 1
[—— . — 1
[ - 1
| — I — 1
[ 138 8 3 -
[ T3S b s -
- Y P 2 -
[ Mg S S —
—LL i E )
[ - - 1
[—— . — 1
o 1T AN )
- - =
g m— 6O Y| — -
o; 1 16 v [ ] Lo
A4

0.350

0.800 0.152+0.008
e —— l—

. )s CAUTION A
(3 27 vt
J

SENSITIVE DEVICE
oo

e

HANDLINGIMOS/DEVICES:

Electrostaticicharges/canlexistlinimanyithings. AllloflourMOSIdevices(arelinternally protectediagainst
electrostatic/discharge(buttheycanbe(damagediifithe followingprecautionsarenotitaken:

- Personsiatialworkibenchishouldelearthedvialawrististrap.

- Equipmenticasesishouldbelearthed.

- Alllfoolsusedduringiassembly, lincludingisolderingfoolsiandsolderibaths, mustbelearthed.

- MOSIdevices[shouldbe packedforidispatchlinlantistatic/conductive(containers.

Note: (Silanreservesthelright to/make/changeswithout noticelin'this'specification(forithelimprovement(of thedesignandperformance.
Silanwillisupplythe best(possible productforicustomers.
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