Silan
Microelectronics

SC9645

CDIDIGITALSERVOISIGNALPROCESSOR(SLAVEIMODE)

DESCRIPTION

ThelSC9645lis aldigitalsignalprocessor(lLSIfor[CDplayers.This[LLSI
incorporates(aldigital[servoland(16bitiaudio(DAC.

FEATURES

*[Supports1X[to2XSpeedplayback
*[ServolcommandiandQ[CodebyCPUlinterface
*[ControlledWithmulti(levellcommandstructure
*Supportsformatof(CD'A/V,[CDIR,[CDR/W@and/CDIROM

APPLICATIONS

*[CDiandVCDIplayer
*[Autolaudiolsystem
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ABSOLUTEMAXIMUMIRATINGS (Tamb=25°C)

Characteristic Symbol Value Unit
SupplyVoltage VDD [0.5[7++5.5 V
InputVoltage©OnPins VIN 10.5+VDD*0.5 V
Operating/Temperature Tmax 20(~[[*75 C
ELECTRICALICHARACTERISTICS (VbD=3.4~5.5V;Vss=0V;Tamb=[10~+60°C)

Characteristics Symbol Test/Condition Min. Typ. Max. Unit
SupplyVoltage VDD 4.5 5.0 5.5 V
SupplyCurrent IDD 5V; 1XSpeed — 45 — mA
RFINInputSignal VRFIN - 1.0 - Vv
ReferenceVoltage lir — 10.5VDD - Vv
CommonModeDC VvVCOoMm 2.0 2.5 — \'

Vvcom VvCcoMm
Output’/ADCIReferenceVoltage VVadc - \%
+0.462 +2.313
InputCurrentOf(Central Diode(B B 0 — 10 A
Input[Current/Of(Central(Diode A IA 0 — 10 mA
InputCurrent’Of(CentraldiodelC Ic 0 — 10 A
Input[Current/Of(Centraldiode[D ID 0 - 10 mA
Input Current Of( Satellite Diode
IF 0 - 5 mA
F
Input[CurrentOf( Satellite Diode
IE 0 - 5 mA
F
DataTSlicerDJFeedbackICurrent
lidata 1.9 - 5.5 mA
Output
LDONILowIlLevel OutputCurrent ILDON — 2 mA
ERROutput[Current IERR 1 — mA
DATA_OUT
WCLK_OUT IOH1
0 1 - mA
SCLK_OUT loL1
Output/Current
DATA_OUT
WCLK_OUT
VoL1 loL1=1mA 0 - 0.4 \Y
SCLK_OUT
LowILLevel OutputVoltage
DATA_OUT
WCLK_OUT VDD
VOH1 [OH1=[1mA - VDD \Y
SCLK_OUT 0.4
High(LLevel Output/Voltage
RADOutput[Current IRAD 1 — mA
FOCOutputCurrent IFOC 1 — mA
(Tobelcontinued)
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(Continued)

Characteristics Symbol TestCondition Min. Typ. Max. Unit
SLEDOutputCurrent ISLED 0 1 — mA
MOTOOutputCurrent IMOTO 0 10 — mA
RAD, JFOC,JSLEDILow(]Level

VoL loL=1mA 0 - 0.4 \Y
OutputVoltage
RAD, 'FOC,ISLED[High(Level VDD

VOH [OH=[1TmA - VDD \Y
OutputVoltage 0.4
Motollow(Level QutputVoltage VOLmotol[] | IOLmoto=10mA 0 - 1.0 Vv
MotolhighilLevel OutputVoltage VOHmoto | IOHmoto=[10mA VDD(1 — VDD V
RAD, [FOC,[SLED, MOTO[Output

Izo 10 0 +10 mA

3(state/lLeakage(Current
ACK,WR,[RD, DATA0~7,[High

ViLH 2.8 3.0 O \%
LevellnputVoltage
ACK,'WR,RD,[DATA0~7, Low

ViHL 0.6 - 0.7 \Y
Levelllnput'Voltage
DATA_IN,WCLK_IN, 'SCLK_IN, VDD+

VOHda 0.7VDD - Y
HighillevellnputVoltage 0.5
DATA_IN,CWCLK_IN,SCLK_IN,
VOLda 0.5 — [0.3VDD \Y

Low(LLevelllnputVoltage
DAC!Total(Harmonic(Distortion

) (THD+N)/S 60 65 70 dB

PlusNoise
0~19kHz 0 0.001 dB
19~20kHz 0 0.03 dB
24KHz 25 0 0 dB
25+35[KHz 40 0 0 dB
DA[Filter/Attenuation Filter_DA
357 164[KHz 50 \ [ dB
64+68 KHz 31 0 0 dB
68KHz 35 0 0 dB
69~88KHz 40 0 0 dB
Crystal [Frequency fsystem — ]16.9344 — MHz
SCLKIFrequency fSCLK_IN — 2.8224 — MHz
WCLKIFrequency fWCLK_IN — 441 — KHz
HANGZHOUISILANMICROELECTRONICS/CO.,LTD [REV:1.0(111112008.03.24

Http: (www.silan.com.cn [ I Page (3[0f 10

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6098570/sc9645.html

Silan

SC9645

Microelectronics

PINICONFIGURATION
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SC9645

@) DATA_OUT
(20) SCLK_ouT
(19 weLk_out
(18 crouT

(17) CRIN

- (O-0-1-12-(3-2--1®)
gET oot vEREELE 32
2 8 C - T
PINIDESCRIPTION
Pin[(No Symbol Description

1 VSSA1 AnalogGround[1

2 VDDA1 AnalogSupply™

3 B Centralldiodelcurrentisignallinput

4 A Centralidiodelcurrentisignalinput

5 C Centralldiodelcurrentisignallinput

6 D Centralidiodelcurrentisignalinput

7 F Satellite/diode(current signallinput

8 E Satelliteldiodelcurrentisignallinput

9 VCOM DCIvoltagelinput

10 Vadc ADC referencelvoltageloutput

11 Idata DatalSlicerfeed backcurrentoutput

12 RFIN EFMisignallinput

13 RFREF Comparatoricommonimodelinput

14 Ir Referencelcurrentoutput

15 VSSA2 AnalogGround2

16 VDDA2 AnalogSupply2

17 CRIN Crystalloscillation(circuitfinput.[When themasterlclockislinputiexternally, linputit

fromthisIpin.

18 CROUT Crystaloscillation(circuit/output.

19 WCLK_OUTL | D/Alinterface.ILR[clockoutput. f=Fs

20 SCLK_OUT | D/Alinterface. Biticlockioutput.

(Tolbelcontinued)
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(Continued)

Pin(NO. Symbol Description
21 DATA_OUT[ | D/Alinterface.Serialdataloutput{two's(complement,[IMSB first).
22 ERR C2(error(flag
23 WCLK_IN D/Alinterface.lLRI¢locklinput.

24 SCLK_IN D/Alinterface.Bit[clocklinput.

25 DATA_IN D/Alinterface.[Serial datalinput

26 PO NC

27 MCLK_IN DAC 8ystem clocklinput(16.9344MHZ)
28 CL16 16.9344MHZIclockoutput

29 WR Writelcontrolisignal [l/O

30 RD ReadI¢ontrolsignal /O

31 ACK Acknowledge(Signal

32 TRAY1 Loading[controlloutputl([+[)

33 TRAY2 Loading(controloutput{[T)

34 DATA7 Microcontrollerlinterfacedatal71/Olpins.
35 DATA6 Microcontroller(interfacedatal61/Opins.
36 DATA5S Microcontrollerlinterfacedata/51/O(pins.
37 DATA4 Microcontroller(interfacedatal4 1/Opins.
38 DATA3 Microcontrollerlinterface data/3(1/O(pins.
39 DATA2 Microcontroller(interfacedatar21/Opins.
40 DATA1 Microcontrollerlinterface(datal11/Opins.
41 DATAOQ Microcontrollerlinterfacedata/0(1/Olpins.
42 TEST Testlenable

43 RESET Reset[signallinputpin./Atreset, “L”.

44 VDDA AnalogSupply

45 VSSO Analog/Ground

46 VDDO AnalogSupply

47 VREF Internallreference voltage(forioutput'channels
48 R Rightichannelloutput

49 CR Capacitor(foriright'¢channel1stiorderffilter function
50 CL Capacitorforileftichannel[1stlorder ffilter function
51 L Leftichannelloutput

52 RAD Tracking(driveloutput

53 FOC Focus driveloutput

54 SLED Sled(driveloutput

55 VSSP Ground

56 OVER_FLOW ShockIdectectisignalloutput

57 BCLK Subcodelblockiclock

58 MOTO Spindleldriveloutput

59 VDDP Digital[Supply

60 VDD DigitalSupply

61 GND DigitallGround

62 TRAY_SW Loading(positionimonitor(signallinput

63 SLED_SwW Sledgelmotor(position'monitorisignal input
64 LDON Laser[control(signal output
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FUNCTIONIDESCRIPTION

Thelsystemicontroller(setithelmodelandreadbackistatusofisignaliprocessoriandidigitalservolbythe'standard
CPUIlinterface. Theldetailloficommandiandiinterfaceltiminglisiexplainedlinfollowingtables.

1.[SYSTEMWRITEICOMMANDITABLE:

Command(HEX) | Parameter(BIN) FUNCTIONIDESCRIPTION

00000001 reset(servo(SC9645haspoweronireset)

10 00000010 Stoplalliservo
00000011 Startiplay
00000100 Playpause
XXXXXXX0 set1xSpeedplay
XXXXXXX1 set2X[speediplay

11 XXXXXX0X closeDAClinterfaceloutput(CD formationly)
XXXXXX1X openDACIinterfaceoutput(CDformationly)
0000XXXX set/outputformat/I2S;[CDIROMImode
0001 XXXX set/outputformatEIAJ;[CD'ROMmode
0010XXXX set])utput[tbrmat]]zs; [18Bits; 4Fsimode
0011XXXX set/outputiformat1?S; 18/Bits; 2Fsimode
0100XXXX set])utput[tbrmat]]ZS;EI6[Bits; Fsimode

1 0101XXXX set/outputformat(EIAJ;16Bits; 4Fsimode
0110XXXX set/outputformatEIAJ;16Bits; 2FsiMmode
0111XXXX setioutputformat(EIAJ;16(Bits; [[Fsimode
1000XXXX setioutputformat(EIAJ;18Bits; 4Fsimode
1001XXXX setloutput format EIAJ;18Bits; 2Fsmode
1010XXXX set/outputformat/EIAJ;18Bits; [TFsiMmode
00000100 Jump(forward;[Targetjumptrack

20 00000101 Jumplback; Targetljumpitrack
00000110 jumptoltarget MSF((minutelsecond(frame)andplay

2F XXXXXXXX Framelcontrol

31 XXXXXXXX Targetminute

32 XXXXXXXX Target/second

33 XXXXXXXX Targetiframe

34 XXXXXXXX Targetiframelrange

35 XXXXXXXX TargetjumplirackH{(HIGHBBIT))

36 XXXXXXXX Target(jumpltrackL [((LOWBBIT)

40 00000001 Open(lloading
00010000 Close(lLoading

41 1001 XXXX Focus(gainparameter[:[FOCKP90H~9FH

42 XXXXXXXX Focuslintegrationparameter: [FOCINTIO0OH~FFH

47 XXXXXXXX FocusigainparameterlI:IFOCIGAIN[00H~FFH

4C XXXXXXXX Focus differential(parameter: [FOCIKD:[80H~92H

4F XXXXXXXX Tracking/gainparameterI:TRADKP00H~0FH

50 XXXXXXXX Trackinglintegrationparameter :IRADINTI00H~FFH

53 XXXXXXXX TrackinggainparameterI:TRADGAINIOOH~FFH

59 00000001 Defaultiservolparameteriinitializationlinclude[command(of(41H;42H;

47H;4CH;4FH;50H;53HL
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2./STATUSIOUTPUT:
COMMAND STATUS
(HEX) R FUNCTIONIDESCRIPTION

80 QCODEO CTRLADR(BCD)

81 QCODE1 TNO[(BCD)

82 QCODE2 IXI(BCD)

83 QCODE3 RMINTIIII{BCD)

84 QCODE4 RSECIIII{BCD)

85 QCODE5 RFRAMET{BCD)

86 QCODE®6 ZEROMIII{BCD)

87 QCODE7 AMINTIITI{BCD)

88 QCODES8 ASECIIII(BCD)

89 QCODE9 AFRAMET(BCD)

8A QCODE0~9 10byteQlcode
XXXXXXX1 QCODEOK=1, QICODEREADY
XXXXXXX0 QCODEOK=0, QICODEINOTIREADY
XXXXXX1X FOCUSLOST=1,Focusnotok
XXXXXX0X FOCUS1LOST=0,Focus ok
XXXXX1XX GFSIOK=1,[SpindleimotorCLViock

92 XXXXX0XX GFSI0OK=0,Spindleimotor(CLVnotllock
XXXXIXXX SEEKIOK=1,[getlto/targetframelrange
XXXXOXXX SEEKIOK=0,notgetfotargetframelrange
XXXIXXXX NODISC=1,noldiscldetected
XXXOXXXX NOIDISC=0, discidetected
XIXXXXXX SEEKIERROR=1,[can’tiget/tostarget/point
XOXXXXXX SEEKIERROR=0,¢can(lgettoltarget/point
XXXXXXX1 SERVOIRESETIOK=1,[servolreset(OK
XXXXXXX0 SERVOIRESETIOK=0, [servolresetnot’complete
XXXXXX1X SERVOISTOPED=1,servolstop
XXXXXX0X SERVOISTOPED=0,[servonotistop
XXXXX1XX SERVOIPLAY=1,servolin/playlstatus

93 XXXXXOXX SERVOIPLAY=0,servolnotlin/playstatus
XXXXTXXX SERVOIPAUSE=1,(servolin[pause(status
XXXXOXXX SERVOIPAUSE=0,servolnotlin/pause status
X1XXXXXX TRAY OPENED=1,loadinglopen
XOXXXXXX TRAYIOPENED=0, loadingnotopen
TXXXXXXX TRAYICLOSED=1,(loadingiclose
OXXXXXXX TRAYICLOSED=0,loadinginoticlose
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3.[DACINTERFACEINPUTIFORMAT:
20 19 18 17 16 15 14 2 1 20 19 18 17 16 15 14 2 1
sew | prpn i [T JUT by JuL
WCLKJ LEFT \ RIGHT /_
oata T T T T i) e T T T T T oo s
T Sample in left T Sample in left

LSB fixed format 16 bits

CPUINTERFACETIMING

WR
RD
SYS WRITE
ACK ) \ /
DATA X X
™ T2 T3 T4
RD
SYS READ
ACK a \ /
DATA X

™ T2 T3 T4

WR,[RD!areloutputifrom[system CPUland ACKIis outputfrom[SC9645( theldefault(signalllevellis'hightand
DATAbus(canbelusedbysystemCPU@nd$C9645.

1) System[CPUwrites: MinconditionfACKIis[high.
a.[] CPUisets!WRiowllevel(at/T1[tolstartwriting.
b.[1 SC9645(setslacknowledgeisignal:/ACKllowlevelat/T2.
c.[1 DATAbusisreadywhen WRIis[setfromlowtolhighat/T3.
d.[1 SC9645hasfinishedreading/data/bus'whenisignal/ACKIis/set/fromlowItolhigh.
e.[] Onelbytelwritelis(finished.

2)01 System[CPUread:inlcondition/ACKIislhigh.
a.[] CPUrlsets/Rdifromrhighitollowat(T1tolstartreading.
b.[1 ACKIis[setfrom(highitollow(atT2(when SC9645(isready.
c.[1 DATADbuslisireadyiwhenRDIis[setfromlowtohighratT3.
d.[1 ACKiisisetfromlowtolhighiat/T4 by [SC9645.
e.[l Onelbytereadiis(finished.
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3)0] Timing[:
a.[systemiread :

T2(T1:>=7Tus

T3[T2:[Typicalbuswhichlis[decided[by[system CPU.

T4(T3:>=6us

b.system write

T2[T1:>=6us

T3[T2:[Typical5uswhichlisdecided[by[system CPU.

T4(T3:>=4us

4)0] Timinglimited

Themaximum(timelbetween(T3(T2lis[130us.

TYPICALAPPLICATIONICIRCUIT

Spindle sledge and
loading motor drive

A 4

System controller

Motor drive circuit

W (65) vssP

vee O VDDP
LI VDD
GND 1} GND

Loading position )
Sledge postion O

AVCG AGND
AN

I_

8C9645

MCU

MCLK_IN
PO
DATA_IN
SCLK_IN
WCLK_IN
ERR
DATA_OUT
SCLK_OUT
WCLK_OUT

i

MPEG
decoder

Yy Y V. VY

Focus and tracking drive

A 4

RF preprocessor

A

\ 4

A 4

Pickup and mechanism
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PACKAGEOUTLINE
LQFP64710x10.0.5 e
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Electrostaticicharges(caniexistlinimany things.[AllloflourMOSIdevices arelinternally(protected(against

electrostaticldischargebutitheycanibeldamaged if thefollowingprecautionslare(notitaken:
- Personslatlaiworkbenchishouldbelearthedviaawrististrap.

- Equipmenticases/shouldbelearthed.

- Allitools[used(duringlassembly, lincluding(solderingtoolsiandisolderbaths, mustbeearthed.
- MOSIdevicesshouldbelpackedforidispatchlin/antistatic/conductivelcontainers.

Note:(Silan(reserves thelrighttolmakelchangeswithout(noticelinithis specification forthelimprovement ofithe designiand [performance.

Silaniwill'supply(thebest/possiblelproduct forlcustomers.
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