Silan
Electronictics

MP3DECODERWITHICDINTERFACE

DESCRIPTION

SC9820P is a sing-chip Mp3 decoder. It can be used in CD
player, DISC-MAN and such systems which need MP3 decoder.
And this chip provides smaller package, lower power dissipation

and higher cost performance ratio.

FEATURES
* Provide ECC and EDC functions for CD-ROM data error

correcting.

*|SO/IEC 11172-3 L3 L2 L1 decode

* |SO/IEC 13818-3 L3 L2 L! decode

* Support all MP3 bit rates and free formats under SO/IEC
11172-3 L3 L2 L1 specifications.

* Support all MP3 bit rates and free formats under SO/IEC
13818-3 L3 L2 L1 specifications.

* Support 48K/44.1K/32K MP3 standard sampling rate,
24K/22.05K/16K and 12K/11.025/8K low sampling rate

* Support single/double/stereo/union stereo

* Serial host interface

* Support CD-DA straight through mode

* Support SDRAM/DRAM interface

* Only one external 16.9344MHz crystal oscillator

* Power supply managing: normal mode, brownout mode and
dormancy mode

* Various playing functions: skip forward/backward in track, skip
forward/backward between tracks, pause, play and so on.

* Support the file systems in 1ISO9660, Joliet UDF formats

* Support 1M/4M/8M/16Mx16 SDRAM, 1M/4M x16 DRAM

SC9820P

LQPF-64-10x10-0.5

ORDERINGINFORMATION

Device

Package

SC9820P

LQFP-64-10X10-0.5

APPLICATIONS

* Desk-top audio
* Portable CD/Mp3 player

* Car audio
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ABSOLUTEMAXIMUMIRATINGS

Parameter Symbol Rating Unit
Kernel Voltage VCClnt 14 ~2.3 \%
Port Voltage \/cclo 29~ 42 \
Input Voltage VIN -0.3 ~Vccio + 0.3 \
Ambient Temperature Tamb -40~90 °C
Storage Temperature Tstg -60~150 °C

ELECTRICALICHARACTERISTICS (Vccint=1.8V, Vccio=3.3V, Tamb=25°C)

Parameter Symbol TestConditions Min. Typ. Max. Unit
Kernel Operating Voltage | Vccint | Normal working 1.6 1.8 2.0 vV
Port Operating Voltage Vccio | Normal working 3.1 3.3 3.9 \%
. IDDInt Kernel VDD1.8 supply current -- 5.3 -- pA
Quiescent Current
IDDIO Port VDD3.3 supply current -- 0 -- A
) ICCint Kernel VDD1.8 supply current 10.1 -- 11.9 mA
Operating Current
Icclo Port VDD3.3 supply current 1.3 -- 2.5 mA
Operating Frequency Mclk -- - |16.9344 -- MHz
High Level Input Voltage VIH -- 2.1 -- -- vV

(To be continued)
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(Continued)
Parameter Symbol TestConditions Min Typ. Max. Unit
Low Level Input Voltage VIL -- - -- 0.6 vV
High Level Input Current IH Type a"° VIN=VDD 0 -- -- HA
Low Level Input Current liL Type a™* VIN=VSsS 0 -- -- A
High Level Output IoH=1mA - 3.29 --
VOH \Y
Voltage IOH=2mA - 3.28 --
loL=1mA - 0.02 --
Low Level Output Voltage VoL \%
loL=2mA - 0.04 --
Three  State  Output
loz VouTt=Vss or VDD 0 -- -- HA
leakage current
Output  Short  Circuit Vbb=3.3V, VO=VDD - 47 --
los mA
Current VbD=3.3V, VO=Vss - 35 --
Note: Type a: Common input port; Type b: Input port with pull-up resistor
PINICONFIGURATION
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PINIDESCRIPTION

Pin[No. Pinlhame 110 Pinldescription
1 Addr<4> O | SDRAM/DRAM address pin 4
2 Addr<5> O | SDRAM/DRAM address pin 5
3 Addr<6> O | SDRAM/DRAM address pin 6
4 Addr<7> O | SDRAM/DRAM address pin 7
5 Addr<8> O | SDRAM/DRAM address pin 8
6 Addr<9> O | SDRAM/DRAM address pin 9
7 VDD3.3 [ Port supply voltage (3.3V)
8 Addr<10> O | SDRAM/DRAM address pin 10
9 Addr<11> O | SDRAM/DRAM address pin 11
10 SClk O | 16.9344M SDRAM/DRAM clock output pin
11 CKE O | SDRAM/DRAM clock enable output pin
12 BankSelect<0> O | SDRAM/DRAM block selecting output pin 0
13 Vss | Ground
14 VDD1.8 [ Kernel supply voltage (1.8V)
15 BankSelect<1> O | SDRAM/DRAM block selecting output pin 1
16 NotWE O | SDRAM/DRAM write enable output pin which is a low active.
17 NOtRAS O | SDRAM/DRAM row address strobe pin which is a low active.
18 NotCAS O | SDRAM/DRAM column address strobe pin which is a low active.
19 VDD1.8 [ OTP download voltage.
20 NotCSArray<0> O | SDRAM/DRAM chip selection output O which is a low active.
21 DQ<0> 1/0 | SDRAM/DRAM data pin 0 with internal pull-up resistor.
22 DQ<1> 1/0 | SDRAM/DRAM data pin 1 with internal pull-up resistor.
23 DQ<2> /0 | SDRAM/DRAM data pin 2 with internal pull-up resistor.
24 DQ<3> 1/0 | SDRAM/DRAM data pin 3 with internal pull-up resistor.
25 DQ<4> /0 | SDRAM/DRAM data pin 4 with internal pull-up resistor.
26 VDD3.3 | Port supply voltage (3.3V)
27 DQ<5> /0 | SDRAM/DRAM data pin 5 with internal pull-up resistor.
28 DQ<6> 1/0 | SDRAM/DRAM data pin 6 with internal pull-up resistor.
29 VDD1.8 [ Kernel supply voltage(1.8V)
30 VSS | Ground
31 DQ<7> 1/0 | SDRAM/DRAM data pin 7 with internal pull-up resistor.
32 DQ<8> /0 | SDRAM/DRAM data pin 8 with internal pull-up resistor.
33 DQ<9> 1/0 | SDRAM/DRAM data pin 9 with internal pull-up resistor.
34 DQ<10> 1/0 | SDRAM/DRAM data pin 10 with internal pull-up resistor.
35 DQ<11> 1/0 | SDRAM/DRAM data pin 11 with internal pull-up resistor.
36 DQ<12> 1/0 | SDRAM/DRAM data pin 12 with internal pull-up resistor.
37 DQ<13> 1/0 | SDRAM/DRAM data pin 13 with internal pull-up resistor.
38 DQ<14> 1/0 | SDRAM/DRAM data pin 14 with internal pull-up resistor.
39 DQ<15> 1/0 | SDRAM/DRAM data pin 15 with internal pull-up resistor.

(To be continued)
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(Continued)
Pin(No. Pinlhame 110 Pinldescription
40 DacWs O | Word selection clock pin output to DAC.
41 DacBck O | Bit clock pin output to DAC.
42 DacSd O | Data pin output to DAC.
43 DacSysClk O | System clock output to DAC.
44 Ws [ Word selection clock pin output to CD-DSP.
45 Bck | Bit clock pin output to CD-DSP.
46 Sd [ Data pin output to CD-DSP.
47 VDD3.3 | Port supply voltage (3.3V).
48 XALTI [ Oscillator input pin.
49 XALTO O | Oscillator output pin.
50 NotExtAsyncReset | System reset pin which is a low active.
51 TestMode | Test mode pin which is a high active and connected to ground
when it is not in test mode.
52 Vss | Ground
53 VDD1.8 | Kernel supply voltage (1.8V)
54 SsiSClk [ MCU clock input pin.
55 Data 1/0 | MCU data pin.
56 DataAvail | MCU telecommunication control pin.
57 NC -- Null
58 TestConfig0 | Test mode configuration ( low level when normal use)
59 TestConfigl [ Test mode configuration ( low level when normal use)
60 InterruptToMcu O | Interrupt pin which is a high active and output to MCU.
61 Addr<0> O | SDRAM/DRAM address pin 0
62 Addr<1> O | SDRAM/DRAM address pin 1
63 Addr<2> O | SDRAM/DRAM address pin 2
64 Addr<3> O | SDRAM/DRAM address pin 3

FUNCTIONDESCRIPTION

1.[Register{function
Register description (The register address of SC9820P is 8 hits)

‘ Address | Read/write |Initialization ‘

Symbol Description
SC9820Pplay/statelregisters
. ) Total time’s minutes of current playing
TotalTimeMin[5:0] 0x61 R 0x00 ]
music:0-59
. Total time's seconds of current playing
TotalTimeSec[5:0] 0x62 R 0x00 ]
music:0-59
CurrentTimeMin[5:0] 0x63 R 0x00 Played time’s minutes of current music:0-59
CurrentTimeSec[5:0] 0x64 R 0x00 Played time’s seconds of current music: 0-59

(To be continued)
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(Continued)
Symbol Address | Read/write |nitialization Description
bit[3:0]: Sampling rate of current playing
music
0x0: 44.1KHz
Ox1: 48KHz
0x2: 32KHz
0x4: 22.05KHz
0x5: 24KHz
0x6: 16Khz
0x0C: 11.025KHz
0x0D: 12KHz
OxOE: 8KHz
Reserve the rest;
When the music format is Layer IlI:
Bit [7:4]: The bit rate of current playing music,
together with sampling rate to decide current
bit rate. This chip provides variable bit rate
and free bit rate (*1).
When the sampling rate is
44.1, 48, 32KHz, the other sampling rate is:
0x0: Free schema
0x1: 32kbps 8kbps
Framelnform[7:0] 0x65 R 0x03 0x2: 40kbps 16kbps
0x3: 48kbps 24kbps
0x4: 56kbps 32 kbps
0x5: 64 kbps 40 kbps
0x6: 80 kbps 48 kbps
0x7: 96 kbps 56 kbps
0x8: 112 kbps 64 kbps
0x9: 128 kbps 80 kbps
O0x0A: 160 kbps 96 kbps
0x0B: 192 kbps 112 kbps
0x0C: 224 kbps 128 kbps
0x0D: 256 kbps 144 kbps
OxOE: 320 kbps 160 kbps
O0xOF: Forbid
When the music format is Layer I:
0x0: Free mode
0x1: 32kbps
0x2: 64kbps
0x3: 96kbps
0x4: 128kbps
0x5: 160 kbps
(To be continued)
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(Continued)

Symbol Address | Read/write |nitialization Description

0x6: 192 kbps
0x7: 224 kbps
0x8: 256 kbps
0x9: 288 kbps
0x0A:320 kbps
0x0B:352 kbps
0x0C:384 kbps
0x0D:416 kbps
OxO0E:448 kbps
O0xOF:Forbid

When the music format is Layer II:
0x0: Free mode
0x1: 32kbps

Framelnform[7:0] 0x65 R 0x03 0x2: 48Kbps

0x3: 56kbps

0x4: 64kbps
0x5: 80 kbps
0x6: 96 kbps
0x7: 112 kbps
0x8: 128 kbps
0x9: 160 kbps
0x0A:192 kbps
0x0B:224 kbps
0x0C:256 kbps
0x0D:320 kbps

OxO0E:384 kbps

0xOF:Forbid

SC9820PCO02 operating mode:

Bit0: HostMemoryOpEnable
0bO0: inhibit Host operate external Sdram
Ob1l: enable Host operate external Sdram

Bitl: Mute
0bO: the current play is in the normal mode

StereoMode(0] 0x66 R 0x00 Ob1: the current play is in the mute mode
Bit2: Pause

0bO: the current play is in the normal mode
Ob1: the current play is in the pause mode

Bit3: Sleep
0bO: the current play is in the normal mode
0b1: the current play is in the sleep mode

(To be continued)
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(Continued)

Symbol Address | Read/write |nitialization Description

Bit4: MusicWillStart
0b0: no music playing
0b1: the music will output after 100ms

Bit5: Stereo mode:

0x0: Single track
StereoModel[0] 0x66 R 0x00 0x1: Stereo

Bit[7:6]: Mpeg music file

11: Layer |

10: Layer Il

01: Layer IlI

00: remain the rest
SC9820P state registor
Bit[7:4]:

0b0000: Idle state

0b0001: PreDecode state

0b0010: NormalPlay state

0b0011: FastForward state

0b0100: FastBackward state

CdrMode[1:0] 0x67 R 0x00 Others: Reserved

CD-ROM format:
bit2:
0: Mode-1
1: Mode-2
bitl: Effective when bit2=1:
0: Forml
1: Form2
SC9820P state register:
bit[3:0]: CD interface state:
0000: Invalid state, no response
0001: ConfigFinished
0010: FileSystemFinished
0011: PreDecodeFinished
0100: SongEnd
StatusReg[7:0] 0x60 R 0x00 0101: Fast back to the first song
0110: OperationErr, occur error, need host

process.

0111: FatalErr, serious error, the host jump
to the next song

1000: GetMaxPhysicalMSF, already
received the max. physics address

of the CD.
(To be continued)
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(Continued)

Symbol Address | Read/write |nitialization Description

Others: Reserved

bit[5:4]: SC9820P decode procedure state:
0b0O0: Invalid state, no response
0b01: RequestData, apply for download

StatusReg[7:0] 0x60 R 0x00 new data
0b10: IntoCapture

Bit6:
Ob1: DownloadFinished
Others Reserved

HOSTandlinternalregistersiwhichicontrolthelcommunication

OutReg2High[7:0] 0x68 R 0x00 The high 8 bits of general purpose register?2.

OutReg2Low([7:0] 0x6C R 0x00 The low 8 bits of general purpose register2.

. The high 8 bits of general purpose output
OutRegHigh[7:0] 0x69 R 0x00 .
register

The low 8 bits of general purpose output
OutRegLow[7:0] Ox6A R 0x00 .
register

i The high 8 bits of general purpose input
InpRegHigh[7:0] 0x71 W 0x00 .
register

The low 8 bits of general purpose input
InpRegLow([7:0] 0x72 W 0x00 ]
register

InpReg2High[7:0] 0x73 W 0x00 The high 8 bits of general purpose register 2

InpReg2Low[7:0] 0x74 W 0x00 The low 8 bits of general purpose register 2

HOST sends to internal control command
register, HostMcuCmd[7:0]:

0x01: Start Configure

0x02: SetUp_CDFS

0x03: Decode_Mp3

0x04: ContinueAfterPreDecode

0x05: Fast Forward

0x06: Fast Backward

0x07: Resume

0x08: Pause

0x09: Stop

O0x0A: Soft Mute On

0x0B: Soft Mute Off

0x0C: CDDA Through

0x0D: ForwardSkipFrame

OxOE: StartCapture (CDITF)

O0xO0F:-0x11: reserved

0x12: Mem Read Write Request

HostMcuCmd[7:0] 0x70 W 0x00

(To be continued)
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(Continued)

Symbol Address | Read/write |nitialization Description

0x13: Mem Read Write End
0x14:SystemSleep

0x15: SystemWakeUp
0x16: Reserved

0x16: Reserved

0x17: TestMode

0x18: PcmStart

0x19: PcmStop
0x1b:SetUpCDFS2
Ox1c:GetVersion
0x1d:SetMaxPhysicalMSF
Others:Reserved

HostMcuCmd[7:0] 0x70 W 0x00

Externallinterfacelcontroliregisters

External SRAM/DRAM type:

When bit4 = 1, SDRAM type:

bit[3:0]:
0000: 1BANK*(4096*256 => 1M*16)
0001: 2BANK*(2048*256 => 512K)
0100: 2BANK*(4096*512 => 2M)
0101: 4BANK*(4096*256 => 1M)
0110: 2BANK*(4096*1024 => 4M)
0111: 4BANK*(4096*512 => 2M)
1000: 4BANK*(4096*1024 => 4M)
Reserve the rest

When bit4 = 0, Dram type

bit[3:0]:
0110: 4M * 16bit(4K*1K*16) (4k ref)
0101: 4M * 16bit(8K*512*16) (8k ref)
0100: 1M * 16bit(1k*1k*16) (1k ref)
0011: 1M * 16bit(2k*512*16) (4k ref)
0010: 1M * 16bit(4k*256*16) (4k ref)
0001: 256k*16(512*512*16)
Reserve the rest

HramType[4:0] 0x75 W 0x00

bit[3:2] is the input interface of CD-DA, bit[1:0]
is the output interface of DAC(*3)
bit3:
1: Input is 1IS interface
0: Output is EIAJ interface
bit2:
0: Input word clock has 16 bitclk

BitStreamType[5:0] 0x76 W 0x00

1: Input word clock has 24 bitclk

(To be continued)
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(Continued)
Symbol Address | Read/write |nitialization Description
bitl:
1: Input is 1IS interface
) 0: Output is EIAJ interface
BitStreamType[5:0] 0x76 w 0x00 bit:
0: Output word clock has 16 bitclk
1: Output word clock has 24 bitclk
Bit[0]:
CdRomType 0x77 \W 0x00 1: CD-ROM XA format disk

0:Common CD-ROM format disk

ReadlexternallRAMiregisters

High 8 bits of start address when external

MemAddrHigh[7:0] Ox7A W 0x00
RAM outburst method to read
) Middle 8 hits of start address when external
MemAddrMid[7:0] 0x7B \W 0x00
RAM outburst method to read
Low 8 bits of start address when external
MemAddrLow[7:0] 0x7C \W 0x00
RAM outburst method to read
External RAM read-write command register
Bit[7:0]:
MemCmd[7:0] 0x7D \W 0x01

0x00: External RAM read command
0x80: External RAM write command

Note: 1. When it is in free mode, do not display the bit rate of current music in Framelnform register. At this time,

the display time is wrong.

2. ForwardSkipFrame is when occurs error, if CD-DSP can not ensure the position of M.S.F needed by
SC9820P, Host denotes SC9820P to skip the number of Second and Frame. Hereinto, the number of
second is stored in InpRegHigh(8’h71), and the number of Frame is stored in InpRegLow(8'h72).

3. The interface data of DAC and word clock are changing at the falling edge of the bit clock.

2.[Exchangelwith(the[Host

The general purpose register provides parameter for main control conmmand, and output register together with
state register provide some parameters:

1) StartConfigure

InpRegHigh&InpRegLow is a 16 bits unsigned number, if the blank data Cdltf input to the buffer is larger
than this threshold, it will startup the next download operation; through configuring this value, the Mp3
debounce time and CD pick up head jump frequency can remain balance; the value has an effective range
related with SDRAM configuration; If the input value exceeds the enable range, the default value will replace
the input value; Before send StartConfigure, the main controller will configure the HramType BitStreamType
and CdRomType.

2) SetUpCDFS
InpRegHigh, InpRegLow, InpReg2High are file start MSF physics address respectively; During file

HANGZHOU/MICROELECTRONICS/CO.,LTD REV:1.3  2006.06.02
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building, if operation occurs error, the Host can repeat sending SetUpCDFS command; when file system is
finished, the OutReglHigh&OutRegllow indicate music file number; if the file number is 0, it means the file
system cannot be finished.

3) DecodeMp3:
InpRegHigh&InpRegLow is 16 bits unsigned number, indicate the playing music file number; InpReg2High
is an 8 bits unsigned number, indicate whether this music needs ID3 decode;

4) PreDecodeFinished:

OutReg1High&OutRegllLow, 16 bits unsigned number, is used to indicate the ID3 start page address in
the process of PreDecode after ID3 decode; OutReg2High, 8 bits unsigned number, ID3 shift address; If
these three registers are all OxFF, this song will not contain ID3 information;

5) ContinueAfterPreDecode
After host detects te PreDecodeFinished, the systeme will send command for playing music; and the host
has read the ID3 information before send command.

6) FastForward:
InpReg1High, is used to express the second of each fastforward unit; InpReglLow, is used to express the
fastforward ratio, the detail see the following table:
InpRegHigh 00h 10h 20h 30h
play time(s) 0.5 1 2 4
Not support others

InpReglLow 00h 01h 02h >03h
Skip scale 1:1 1:2 1:4 1:8

Skip scale is the ratio of play time and leap time.

7) FastBackward

InpReg1High, is used to express the second of each fastbackward unit; InpReglLow, is used to express
the fastforward ratio; where the meanings of InpRegHigh is the same as fastforward; but the InpRegLow is
different, it expresses n of the play time: skip time=1 :n.

8) RequestData
OutReg1High, OutReglLow, OutReg2High are the MSF of download address;

9) OperationErr

Except SetUpCDFS, if host detects theOperationErr at other state, it will send ForwardSkipFrame
command; if the host received this command time after time during one song, it indicates this song has been
serious damaged, it can jJump to the next song.

10) SetUpCDFS2
Establish the tile document system; the meanings of the input and output parameter is the same as
SetUpCDFS;

HANGZHOUMICROELECTRONICSICO.,LTD REV:1.3  2006.06.02
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11) GetVersion

vice version number.

12) SetMaxPhysicalMSF
The master indicates the SC9820P the max physical address of the CD by this command.The registers
InpReg1High, InpReglLow, and InpReg2High are corresponding to MSF value;

3.[CDFSTables
CDFS Table impropriate 351page (351*256*16bit) , the default address is the highest part of external RAM,
OxXEAO0-OxxFFF(Page address), the following figure is the configuration in the RAM:

OxzEAD Introduction Table
OxzEA1
Directory Table
OxzEA5
File Table
OxzEC5
Directory Identifier Table
OxzF05
File Identifier Table
OxzFFF

File configuration:

SC9820P

Return to the current version number, OutRegHigh is the main version number, and the OutRegLow is the

If RAM is 1M*16bit, z is O; if RAM is 2M*16bit, z is 1; if RAM is 4M*16bit, z is 3; if RAM is 8M*16bit, z is 7; if
RAM is 16M*16bit, z is F.

Address ‘ Contents

Introduction Table (1 page)

OxxEA000(16bit) Total file number in CD
OxxEA001(16bit) Total mp3 file in CD

OxxEA002(16bit) Total mp3 folder in CD
OxxEA003(16bit) The folder no. of the first mp3 file.
OxxEA004(8bit) Including mp3 file number.

Directory Table(4 pages)(each folder)

8bit The start folder no. of this directory.
8bit The folder number of this directory
16bit The started mp3 file no. of this directory
16bit Total Mp3 file number of this directory
8bit Parent directory no.

8bit Folder name length

File Table (32 pages) (each file)

32bit M.S.F information of Mp3 file

(To be continued)
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(Continued)

Address Contents
32bit The size of Mp3 file
16bit The length of Mp3 file
16bit Mp3 file type
32bit Reserved

Directory Identifier Table (64 pages)

128Byte ‘ Folder name

File Identifier Table (250 pages)

128Byte ‘ Mp3 file name

The support max. file number is 1024, and the max. folder number is 256.

4 [Power{supplylmanagingfunction
SC9820P has PowerDown, Running and Sleep three working mode:
PowerDown: Close the system oscillator
Sleep: The oscillator of chip is not closed, but the working main clock is closed, and refreshes the

SDRAM/DRAM timingly.
Running: Normal working mode
Power off / Sleep \

wakeup
Power on

<>

T

System power on

The command used for controlling the power supply is the short command format: The specific command of
Host is 2 bytes, whose format is: DevCmd[7:0]: HostCmd[7:0], thereinto, DevCmd[7:4]="0110" is specific byte,
DevCmd[3:0] is still denoted receiving the Guest's address of this command. The specific command of
HostCmd is: HostCmd[2:0]:

000: PwrReset (Software reset command. The chip is in the reset state once the command is sent
out, and release the reset state until Host sends the releasing reset command)

111: UnPwrReset (software release reset command)
001: PowerOn (software power on command)
110: PowerOff (software power off command)
010: Sleep (com to Sleep state)

101: WakeUp (exit Sleep state)

System power on:

- Host sends HostCmd: PwrReset(0x0)command, make the system in reset state;

- Host sends HostCmd: PowerOn(0Ox1)command, start the system oscillator ( or make the external clock
into SC9820P), and after a time (7— 10 clock cycles), the main clock is into the system;

HANGZHOU/MICROELECTRONICS/CO.,LTD REV:1.3  2006.06.02
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- Host is waiting for a time (wait until OSC clock is in the stable state, about 100ms), and then sends
HostCmd: UnReset(0x7)command, make the system exit the reset state, and prepares to receive the

Host’s normal commands.

System power off:
- Host sends HostCmd: PwrReset(0x0)command, making the system in reset state;
- Host sends HostCmd: PowerOff(Ox6)command,;

- The system is in power off state.

System standby (Sleep) :

- Sleep command starts at the Pause stage;

- Host sends HostCmd: Sleep(0x2)command;

- Host sends system standby command (SystemSleep: 0x31) to HostMcuCmd (8'h70) ;

- After a time, the system comes into standby state, but it will time-lapse efresh SDRAM/DRAM, and protect
the data of SDRAM/DRAM from losing.

System recovery (WakeUp):

- Host sends HostCmd: WakeUp (0x5) command, exit the Sleep state;

- Host sends SystemWakeUp command (0x32) to HostHostCmd (8'b70) to start the system after waiting
for about 5 ms;

- Host waits for 5 ms to return to normal working state.

TYPICALIAPPLICATIONICIRCUIT

DAC
= K K
T8 = = 3 3 2
= 3 = [} 4 =] 5
8|3 3 g 8| & &
gl1el 1§ 8
Test control DAC
yy MCU
Sd
» MP3
decoder NotExtAsyncReset
R Bek CD ROM 4 -
CDDSP > Clock
v loc I_'
t
> Ws — Storage managing unit generster 1_
N\ -
A
ankSelect(0) A SsiSClk
SDRAM/ DRAM Host MCU
BankSelect(1 g -1 71—
anl eed(L %
3 95 A
v4
> SDRAM
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SC9820P EXTERNALIMEMORYDIAGRAM
DQO0-DQ15] DQO0-DQ15]
Addr0-Addr11 AO0-A11
SClk CLK
CKE CKE
BankSelect0 BAO
BankSelect1 BA1
NotCsArray[0] cSs
NotRAS /RAS
NotCAS /CAS
NotWE WE
LDQM
< ubDQM
A\ 4
Low Level
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PACKAGEIOUTLINE
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HANDLINGIMOSDEVICES:

Electrostatic charges can exist in many things. All of our MOS devices are internally protected against
electrostatic discharge but they can be damaged if the following precautions are not taken:

- Persons at a work bench should be earthed via a wrist strap.

- Equipment cases should be earthed.

- All tools used during assembly, including soldering tools and solder baths, must be earthed.

- MOS devices should be packed for dispatch in antistatic/conductive containers.
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Attachment

1.lnterfacelfunction
1.1lInterface/to/main/controlMCU
SC9820P communicates with host computer’s MCU in synchronism serial bus (SSI) data interface of our
company.

1.1.1 Serial interface signal form
The serial interface communicating with MCU has 3 signal lines including control signal, data signal, and the

sequence is as followed:

SSiSClk

DataAvail | | | ,,,,,, | | |

Data |
I ——

Start Signal Cmd/Data Data From Host/
Data From Guest

Ack To Host End Signal

Thereinto, SsiSCIk is the clock generating from Host port, and the frequency can rebound in a wide range
(as long as the wave is not distortion), and is independent with Guest port; DataAvail used for marking
effective data time quantum is also sent by host computer and it is a low active; Data is a bidirection signal
with pull-up resistor and used for specific data communication and feedback. As above picture, the data sent
by the host port is all at the falling edge of SsiSClk and the feedback data or Ack signal of guest port are at
the rising edge. We define one transmitting process as a frame, and the specifies of the coherent signal are
as followed:

Start Signal: ~ Start of frame
We define the first checking low level of DataAvail at the rising edge of SsiSClk at Guest port
as the start of frame. When check the start signal, the guest can receive the data at the next
rising edge.
Data Signal: Data signal
Data signal bit wide sent by host computer is one SsiSCIk clock cycle.
Ack: Feedback signal
1. When Guest port receives the right addressing data, it feeds back to Host signal. And the
width is a SsiSCIk cycle. Used for data lead avoiding unmatched signal between two rising
edges or corresponding to the data feedback to Host.
2. When Host sends to all Guest ports, signal before sending data is as lead signal, and
between two falling edges of SsiSClk.
EndSignal: End of frame
When Guest detects the DataAvalil at rising edge of SsiSCIk, it means the transmission is end
and waits for the next one.

1.1.2 Serial communication protocol processing
Host and Guest realize the communication between each other by different explanation and processing for
the data. The transmission process of one frame is as followed:
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SsiSCIk

DataAvail

]

SC9820P

Juuy

Data
(repective)

Data
(broadcast)

Cmmand >< Burst Length Addr

Cmmand ><Burst Length>< Addr

Figure 2 SSI frame signal

In the above transmission, Command pack explains the type of the frame; BurstLength suggests the data
byte length (don’t have this byte in non Burst mode); Addr is 8-bit address length. DataO~DataN is to define

the length of BurstLength; the leading Ack is given to Guest by Host (Customers address check all mode

common), and may be fed back by Guest. That is all decided by the information of Command pack.

Command: In the process of the whole protocol processing, the Command pack byte is critical.

8 bits of Command byte are as followed:

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Read/Write Burst Reset AddrExtend | Address[3] | Address[2] | Address[1] | Address[0]
Read/Write: Read-write flag bit; 1 denotes read data from Guest to Host, and 0 denotes the data flow is

from Host to Guest.

Burst: Denote it is whether in Burst mode; 1 denotes this mode, and the byte behind Command
byte is used as denoting the Burst length.

Reset: 1 denotes selected Guest reset, at this time, have no next byte; When Burst and Reset are
1 at the same time, denotes short command form. The form of short command is introduced
in power supply managing.

AddrExtend: 1 denotes this operation based on 16-bit address mode, and high 8-bit follows the low 8-bit;
0 is default 8-bit address operation mode.

Address[3:0]:  Assign the operation object. Note: When Address[3:0] = 4'b1111, all the Guests will be
operation objects (common), but at this time , the Guest should close the feedback channel
and only receive the data sending by Host. And when selected the only Guest, it can be
bidirectional communication (respective).

BurstLength:  Denote the operation length of Burst.

Addr: 8-bit addressing address of Host.

Ack: It is an acknowledge signal. In the address check all modes; this signal is only used as

leading data (low level) to denote the beginning of the data pack because the feedback
channel of Guest is closed. In one-to-one mode, After the Guest receives a serial of pack
leading with Command byte; it must feed back to Host an Ack signal in defined time which is
decided by Host itself. When sending the data, if the transmission direction is from Host to
Guest this time, Guest must feed back an Ack signal in defined time every time it receives a
data; if overstep, Host will pull up DataAvail and end this transmission. When Host sends
the data, if there is other data needed transmission after Host receives the Ack signal, it
must transmit following the next cycle; When Host receives data, it must come into receiving
state (otherwise end this transmission directly) after Host receives the Ack signal.

(To be continued)
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(Continued)

Data: The transmitted data is following the leading Ack signal, and the bytes of data are decided
by BurstLength byte or Burst of Command. The former is used for Burst effective, and the
latter limited a data when Burst is 0. When over the provision data, the receiver may not
correspond to Ack signal.

According to above description, if complete the operations from Host to Guest, different transmission
patterns are as followed:

Adopt non-Burst mode, 8-bit effective address, and assume the addressing address of guest is OH:
SClk

e [T T

Data(Write) i

DontCareX 00H X Addr >< Data >—Ack Dorit Care
Start End
Signal Signal

Figure 3 Write flow of non-Burst mode

SClk

AR An ] A — Juuy

Data(Read) i

Dont Care 80H >< Addr | —— Ack Data >< Dont Care
Start End
Signal Signal

Figure 4 Read flow of non-Burst mode

Adopt Burst mode, and suppose Burst Length = N, Guest addressing is O0H:
SClk

U L L JL
] [

B

Data(Write)
Dont Care >< 40H >< Let:]zrtsz >< Addr >< Data >—’ACF { Data2 }--»’Ac>—< DataN Doint Care
Start End
Signal Signal
Figure 5 Write flow of Burst mode
SCk

N B o Jutty

ata
(Write) | ;
Dont Care X 40H Let;“rfhtN_x Addr (Ack  Datal [ AcK{  DataN X DontCare
Start : I I End
Signal Signal
Figure 6 Read flow of Burst mode
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1.1.3 SC9820P register read-write protocol

A single register read command:
| S | DevReadCmd | RegAddr | Waiting | Ack | DataFromClient | P |

Thereinto, S is Start Signal, P is Stop Signal, DevReadCmd is read command (suppose Guest's address
is 1, and DveReadCmd is: 0x81), RegAddr is the address of the register, Waiting is the waiting time of Host,
StartAddr is the address of start register when read constantly.

Constant register read command:

| S |DevReaded| BurstLength |StartAddr|Waiting| Ack |Data 0| ------------- |Waiting| Ack |Data(n)| p |

A single register write command:

| s | DevWiteCmd |RegAddr | Data [Waiting| Ack | p |

Constant register write command:

| s |DevwriteCmd | BurstLength [tartAddr| Data 0 [Waiting| Ack | - |Data n)|Waiting| Ack | p |

1.1.4 Read-write Memory Protocol

Read operation

- HOST originates one data read operation of RAM/DRAM,;

- HOST sends Mem read-write application (0x12) to HostMcuCmd(8'h70);

- HOST waits for Mem read-write enable interrupt;

HOST writes the start address of SDRAM/DRAM to MemAddrHigh(8'h7A), mAddrMid(8'h7B),
mAddrLow(8’'h7C)after read-write enable interrupt; and the read command(0x00) write to
MemCmd(8'h7D);

- HOST originates data read operation, and appoints the number of the operation, the range is 2-255 bytes,
and the default value is 2. Then read the data of BL*8bit (BL is the appointed value of BurstLength:
MemDataBL, and is expressed as n+1= MemDataBL in figure 7);

- If HOST still need read data, repeat the above operation;

- HOST completes read operation, send Mem read-write end command (0x13) to HostMcuCmd (8’h70) .

Mem Read request

| S | DevWriteCmd |RegAddr(70H)|HostCmd(12H)| Ack| p |

| s | DevWriteCmd |BurstLength(4)|StartAddr(7AH)|MemAddrHigh| Ack |MemAddrMid| Ack |MemAderow| Ack |MemCmd| Ack| p |

| 5 | DevWriteCmd [BurstLength(MemDataBL)80H [Waiting| Ack [Data0| Ack |Datat |

| Ack [Data(n-1)| Ack | Data(n) | p |

| S | DevWiiteCmd |RegAddr(70H) HostCmd(13H)| Ack| p | Mem Read End

Figure7 Memory read operation

Write operation

- HOST originates one data write operation of RAM/DRAM,;

- HOST sends Mem read-write application (0x12)to HostMcuCmd(8'h70);
- HOST waits for Mem read-write enable interrupt;
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HOST writes the start address of SDRAM/DRAM to MemAddrHigh(8'h7A), mAddrMid(8'h7B),
mAddrLow(8’'h7C)after read-write enable interrupt; and the read command(Ox80)write to
MemCmd(8'h7D);

- HOST originates data read operation, and appoints the number of the operation, the range is 2-255 bytes,
and the default value is 2. Then read the data of BL*8bit (BL is the appointed value of BurstLength:
MemDataBL, and is expressed as n+1= MemDataBL in the following figure);

- If HOST still need write data to external RAM, repeat the above operation; after HOST completes read
operation, send Mem read-write end command (0x13) to HostMcuCmd (8’h70) .

- Mem Wr/Rd
| s | DevWriteCmd |RegAddr(7OH)|HostCmd(12H)| Ackl p | Request

| s | DevWriteCmd |BurstLength(4)|StartAddr(7AH)|MemAddrHigh| Ack |MemAddrMid| Ack |MemAddr|_ow| Ack |MemCmd| Ackl p |

| s | DewriteCmd [BurstLength(MemDataBL)|80H| Date0| Ack |Data1| Ack | Mem Data
__________________________________________ Write
|Data(n—1)| Ack | Data(n)l p |
M Wr/Rd
| s | DevwriteCmd |RegAddr(70H)| HostCmd(13H) | Ack | p | em :End

Figure8 Memory write operation
Note: 1.the memory read-write operation in figure 7and figure 8, it needs Waiting before every Ack signal;
2. every time read or write, it needs a specific register (8’'h80) as the start address of Memory;
3. Only support 32 words (each word 16 bits) for Memory read-write addressing, that is to say every
read-write begins with 32 times address value.

1.2/Interface/with/CD/DSP
1). 24-bit Bck, the MSB send first, and the data is right flush, the word selection signal of right channel is low

(EIAJ-24)
s [JUUUUUUUUUHHUTUHUTUUTHU Uiy y
DATA |1|0 Invaild 1514131211109 | 8|7 |6|5|4|3|2|1|0 Invaild 1514131211

2). 24-bit Bck, the MSB send first, and the data is left flush, the word selection signal of right channel is high (lIS-

24)
o (L UL UL U UL UL
LRCKJ %Righ%mh%ann; | Lot channel
DATA 151413121110987654i3i2i1i0 Invaild 15]14[13]12[11

3). 16-bit Bck, the MSB send first, the word selection signal of right channel is low (EIAJ-16)/ the word selection
signal of right channel is high (11S-16)

e Uy g e
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