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Dolby Digital AC-3 isaperceptual digital audio coding techniqueof great
efidency, quality and versatility.

TheMB86342 isFujitsu'sDolby Digital 5.1-channd decoder. It isfully
certified asa”“ Dolby Digital AC-3 Decoder LS by Dolby Laboratories

Licensing Corporation.

* Dolby Digital AC-35.1-Channel Full Decode
- All bit rateand all sampling frequencies

Downmix capability

Dialog normalization

* Dolby Pro Logic Decode

Dynamic-range compression and

Noisesequencer (test tone)
Delay for each channel can beindependently set

* Dolby Digital AC-3 + Dolby Pro Logic Decode
* 16-, 18-, or 20-bit Audio Data Input/Output

* Qperateswith oneaudio system clock (384fs) viaabuilt-in PLL
o CompatiblewithADC, DAC, DIR and DIT with 3-line-typeaudio |/F

* Control by Hog I/F
* 3V103.6V operation
* 100-pin QFP package

100-pin, Plastic QFP
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Pin Descriptions

Pin No. Name /18] Description

Clock and Control Signals

586 MCLKT, | Crystal oscillator inputs. This connects the external crystal oscillator.
MCLK2
1 XRST | Active-Low hardware reset signal
8 SCKO o] System clock output
Master/Slave control input. This pin controls the clock operation mode of the device. When Low, the crystal oscillator is
12 MS used to generate the master clock; when High, the crystal oscillator is not used and the external clock input on pin
EXTIN is used.

This pin selects synchronous/asychronous modes. When Low, the synchronous mode is selected. The audio clocks
16 SYNC (KFSIO, BCK1/2 and LRCK1/2) are generated from the internal system clock. When High, the asychronous mode is
selected. In this mode, the audio clocks are supplied from an external source.

2 EXTIN External master clock input at 384fs. This pin supplies the system clock when the MS pin is high.
Sample frequency select. The combination of these 2 inputs selects the audio sampling frequency as follows:
FS1 FS2 Sampling Frequency (MHz)
L L 441
13,14 FSt1, Fs2 L H 48.0
H L Undefined
H H 320
The combination FS1=High and FS2=Low is illegal and should NOT be used
7 KFSIO 110 Audio input/output clock (384fs)
9 PM | Test pin. This pin should be connected to GND for normal operation.
1 PSTOP | This pin controls the crystal oscillator and the internal clock generation PLL. When Low, the crystal oscillator and the
internal clock generation PLL is enabled. When High, the crystal oscillator and internal PLL is disabled.
” EXLOCK External clock “Lock” indication. This signal can be used to indicate whether the external clock is stable (locked) or not.

A Low input indicates to the device that the external clock is stable. A High input indicates that it is unstable (unlocked).

Host Interface Sighals

4 HCLK | Clock input for serial data of host interface

43 HDIN | Host interface serial data input. Writes data from host to the device.

4 HDOUT o] Serial data output for the host interface. Reads data from the device to the host.
42 HCS | Host interface chip select signal. Low indicates that the host interface is active.
45 BST | This pin should be connected to GND for normal operation.

Audio and General Purpose Interfaces

gg IZ gg' GPO - GP7 110 General purpose I/0 port

17 LRCKH 110 Sample clock input/output for the digital audio interface. Identifies L or Rfor a 2-channel multiplexed data stream.
18 BCKI 110 Bit clock input/output for the digital audio interface

19 SD1 | Digital audio interface data input for channel 1

20 LRCKI2 110 Sample clock input/output for the second digital audio input interface

21 BCKI1 110 Bit clock input/output for the second digital audio interface

2 SD2 | Serial audio interface data input for the second channel
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Pin No, Name o Description
23 LRCKO o] Sample clock output for digital audio output interface
24 BCKO o] Bit clock for output audio interface
SDO1 fo - ) . !
251027 SDO3 0] 3-channel digital audio output data. For Dolby 5.1-channels, this would contain the L, R, C, Ls, Rs, and LFE channels.
External Memory Interface Signals
Bus mode control signal. This pin controls the word width of the external RAM. When Low, the external RAM is byte
46 MOD wide and the system performs 3 accesses for a single word (20 bits). When High, the external RAM is word wide (20
bits), and the MB86342 reads and writes one word each time from external RAM.
47 &) ¢ Chip select signal for the external RAM
48 WE o] Read/write control for the external RAM
4910 52,
55 10 64, A00 to A15 0] Address bus for the external RAM
66, 67
88 t0 77,
80 t0 82, N ' )
85 10 89 D00 to D19 110 Bidirectional, 20-bit data bus for external RAM. For byte-wide mode, only DOO to D07 are used.
91,92
Emulator Control Signals
Note: These pins are used for system debug. They are NOT used for normal operation.
93 ICCLK o] Emulator clock output
94 ICBRK | External break control signal
95, 96 ICDO, ICD1 /0 I/O for data/address of emulator
97 1099 ICS0 to 1CS2 o] Status output for emulator
Power and Ground Pins
3,28, 33, 53, -
78,83 Voo P Positive supply
4,15,29, 34,
40, 54, 85,
79,84, 90, Vss G System Ground
100
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Block Diagram

B-bus
A-bus P-bus
MCLK1
MCLK2
XRST
SCKO
MS
EXTLN
CLKGM KFSIO
PM
PSTOP
MCORE FS2,FSi
SYNC
EXLOCK
» LRCKI2,LRCKIA
Daso BCK2BOKI1
ADIF : LRCKO
BCKO
> SDO3 10 0
HCLK
HDIN
HDOUT
HSTIF Hes
BST
GP GP710 0
MEM MOD
cs
WE
EXMIF A15 to 00
» D19 10 00
ICBRK COLK
EMUIF ICS21t0 0
ICD1,ICDO
LOG
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Block Description

MCORE:

CLKGM:

ADIF:

HSTIF:

GP:

EXMIF:

EMUIF:

LOG:

MEM:

MUCAP Core

MUCAP Coreisa20-bit fixed point DSP core Thiscoreperformsall thecontrol and decoding operations

Clock Generation Module

Thismodulegeneratesinternal and external clocks Two typesof clocksaregenerated from asinglesource Thissource

can beeither an external crystal oscillator or aclock input signal.
Audio Interface Module

Thismoduleisan interfaceof input/output serial audio datato an external device Theinterfaceconsgsof the

following:

¢ 2-channesof input port and 3-channesof output port
¢ 2-audio datainput regisersand 6-output registers(20-bit)

Host Interface Module

Thismoduletransfersasynchronousserial datato thehog CPU, which hasan input data regiser and an output data

regiger (20-bit).
General Port Module

Thismodulehasan 8-bit direction register and an 8-bit dataregiger. Each port isindependent asa 1 pin input/output

general port (total 8 ping).

External Memory Interface Module

Thismodulereadsand writesdatato external memory (SRAM), which hasa 3-bytedata read/writemodeand a 1 word

(20-bit) data read/writemode
Thismoduleusesan in-serviceregister to read and write 3-byte data.

Emulator Interface Module
Thismoduleis used for in-circuit emulation and isnot used for normal operation.

LOG Module
Thismodulehasregigersto refer to tabledatafor theoperation of logarithmicfunctions

Memory Module
Thismodulegoresall theprogramsand intermediatedatafor theentiredecoding process
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Operation Flow

TheDolby Digital decoder program hastheconfiguration shown
inthefigurebeow. Thisprogram consigsof fiveblockswhose
operation isexplained asfollows

Default Value Setting Routine

Thedefault valuesdting routineisexecuted only when the
MB86342 isin thereset ¢ate Thedefault valueof each parameter
iswrittentothehos command area of RAM insidetheMB86342.
Thevaluesinthehos command areaarekept asthedefault values
secified in thisroutineunlesstheuser sesthemviathehog
interface after areset. For thedefaults seethesection on

“Setting Parameter Values”

Initialize Routine

Thisroutineprovidesinitialization, such asclearing memory for
Dolby Digital decoding and other processes Theinitializeroutine
also providesthesgtting for decomposing and decoding
parametersspecified in thehog command areato makethe
parametersvalid for programsactually executed. During this
routing Dolby Digital decoding and other processesareactivated.

Parametersspecified by theuser viathehog interfacearewritten
onceto thehog command area of RAM ingdethe MB86342.
However, thessparametersarenot valid for the Dolby Digital
decoding processuntil thisroutineisexecuted.

Reset

Y

Default value setting routine

When error detected e — — — — — — — —

Initialize routine

To ecify parameters proceed asfollows

1. Writeall parametersone-by-oneto thehos command area
viathehog interface

2. Isueaninitializerequest. When the MB86342 receivesthe
requed, it mutesthe output and returnstotheinitialize
routine

3. Performinitialization accordingto thedatawritten inthe
hogt command area and execute Dolby Digital decoding and
other processesto resumetheoutput.

Refer tothe“Hog Control” section for information on how to
issuean initialization request.

Output ismuted in theinitializeroutine Theinitializeroutinehas
an execution cycdeof ebout 170,000 geps

Main Routine

Thefunctioning of themain routinevariesaccordingtothe
parameter settingsmadeby theuser. IntheDolby Digital mode
thisroutineprovides Dolby Digital decoding; in other modes

it providesan infiniteloop routine

When an error isdetected in abit gream during Dolby Digital
decoding, theMB86342 mutestheoutput in order to returntothe
initializeroutineand gtart over.

When initialize command received

Host command
control routine

)

Input/output
control routine
'}
! . . When error detected I
L e e - - — - Main routine
Input sample - — —
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1/0 Control Routine

Theinput/output control routineistheprocessexecuted for an
input LR lock interrupt eachtimeonesampleaudio §gnal is
input. Thisroutineprovidesinput/output control in Dolby Digital
and other modesand audio sgnal processesfor Pro Logic
decoding, delay setting and also user application program
execution.

When an error isdetected in an input ggnal, when aninput bit
greamisintermittent or whentheEXLOCK pin goesHigh during
Dolby Digital decoding, theMB86342 mutestheoutput, returns
totheinitializeroutineand goeshack to Dolby Digital decoding.
Even in the PCM mode, the MB86342 returnsto theinitialize
routinewhen theEXLOCK pin goesHigh.

Host Command Control Routine

Thehog command control routinedecodes and executes
commends(referredto asthehog command) input by theuser via
thehog interface Thisroutineexecutestheprocesseachtimea
hog interfaceinterrupt occurs Thehost command can executea
Dolby Digital decoding, aparameter setting, amute ON/OFF
control, awriteto and read fromtheuser areaof internal RAM,
and aninitializerequest (arequest for jumptoinitializethe
routing). When an initializerequest isreceived, theMB86342
mutestheoutput and returnsto theinitializeroutine

Thenext section describeshow to control theMB86342 fromthe
hog.

Host Control

Data Senc/Receive Format

Theinternal programiscontrolled viathehog interface This
section explainstheformat of commandsand datatranderredfrom
thehog interface

After resgt, theinternal program startsrunning according to the
default settings(A/D mode). Thehog interfaceentersthe
command wait ¢ate For external communication, acommand
transfer mug beperformed during thiscommand wait gate
Thehos command includesthe ordinary command for writing to
and reading datafrominternal memory and themutecommand
for issuing amute ON/OFF request.

When acommand istranderred fromthehog interfacewith the
MB86342 in thecommand wait &ate, theMB86342 decodesand
executesthecommana. If thetrandferred command isan ordinary
commeand, the MB86342 waitsuntil theword count specified by
thecommand istranderred. After thedatatrander iscompleted,
inthecaseof theread command, theMB86342 entersthe
commend wait gateagain; inthecaseof thewritecommand,
theMB86342 enterstheinitializecommand wait ¢ate Aninput of
“1” intheinitialize command wait ¢atecaugesinitialization, and
aninput of “0” doesnot causeinitialization. Mog commandsdo
not becomevalid for theinternal programunlessinitialization is
performed, soinitialization shouldbeperformed after trangferring
all parameters At initialization, theoutput ismuted onceandthen
unmuted after resetting all modesagain according to theinput
data. When theinitialization command isinput, theMB86342
entersthecommand wait gateagain.
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Data from Ordinary command

host interface (Write) Write data Write data 00001 (or 00000)
Data Data Initialize
Internal state Comrrytand » transfer |—= —| transfer »| command — Coryvrr;tand
wal wait wait wait a
Decode the Write the Write the Perform initialization
command data data (or does not perform
initialization)
Data from Ordinary command
host interface (Read) Dummy data Dummy data
Data Data
Internal state Command »| transfer }— —| transfer > Commltand
wait wait wait wai
Decode the Read the Read the
command data data

If thecommand isthemutecommand, the MB86342 executesthecommand assoon asit isinput and entersthe
commend wait ¢ateagain. Initialization isperformed at theinput of themutecommand.

Data from Mute command
host interface

Command Command
wait wait

A

Internal state

Execute the command

Therearetwo commandstranderred fromthe hog: ordinary command and mutecommand. Theordinary
commend providesthetrander (read or write) of 1to8wordsof datafromtheMB86342tothehog or fromthe
hog to theMB86342. The mutecommand providesmute ON/OFF control. Thesetwo commands are accepted
when theMB86342 isin thecommand wait ¢ate After thechip resst, theMB86342 executesthemutecommand
or theordinary command, acoessesby t hespeci fied word count (readsdata by theword count specified by theread
commend, writesdata by theword count specified by thewrite command, and tranderstheinitializecommand),
and then entersthecommand wait ate
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Ordinary command
Theordinary command hasthefollowing format:

19 18 16 15 0

RWSW WLTH ADDRESS

RWSW: Read/write instruction identification flag
0: Data transfer (read) from MB86342 to host

1: Data transfer (write) from host to MB86342
WLTH: Read/write word count 0 to 7: 1 to 8 words

ADDRESS: Read/write starting address

WLTH hasavalueof theactual read/writeword count minus1. For example WLTH = 3indicatesthat the
actual accessword count is4 words Thewriteingruction istranderred and then followed by theinitialize
commend. Therearetwo typesof datawrittentomemory bythewriteingruction: onethat isused for MB86342
sgnal processing immediately after it iswritten, and another that isnot used unlessinitialization isperformed.
Thelatter allowsmultiplesetingsat onceby initialization after all necessary bitsarese. Initialization takes32
msof muteuntil it iscompleted.

Theinitializecommand hasthefollowing settings

0: Initiaization not performed
1: Initialization performed

Note Theinitialization command“ 0" mug betransterred after adatawriteevenif theinitialization isnot performed.
Example of Data Write from Host to MB86342

When tranderring 4 wordsof $FFFFF from hogt to address $2E80 (and subsequent) and
performing theinitialization:

Transfer data B2E80 » FFFFF FFFFF » FFFFF FFFFF »| 00001 {—»
RWSE = 1 + * # * *
WLTH = 3 Write to 2E80  Write to 2E81 Write to 2E82  Write to 2E83 Perform
ADDRESS = 2E80 initialization

When tranderring 2 wordsof $00A00 from hogt to address$2E98 (and subsequent) and performing no
initialization:

Transfer data 92E98 »| 00A0O0 »| 00A00 »| 00000
RWSE = 1 . # ) * # e
WLTH =3 Write to 2E98 Write to 2E99 Perform no initialization

ADDRESS = 2E98

Fujitsu Microelectronics, In




Example of Data Read from MB86342 to Host

When tranderring 3 wordsof datafrom address $3E90 (and subssquent) from MB86342 to hogt:

Transfer data 23E90 » FFFFF » FFFFF
RWSW =0 * *
WLTH =2 Write dummy data Write dummy data
ADDRESS = 3E90 and read data from and read data from
address 3E90 address 3E91
Mute command
Themutecommend hasthefollowing settings
0: MuteOFF
1: MuteON

Thiscommand isacospted when theMB86342 isin thecommand wait $ate

. ujitsu Microelectronics, Inc.
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Setting Parameter Values
Thefollowing parametersaresgt through thehost commandto programthe MB86342 to theappropriate
operation dates

Parametersarespecified by tranderring theval uesto thehogt command areafrom addresses2F60 to 2F 7F of
theinternal RAM in the MB86342. The parameterscorresponding to theRAM addressesof theMB86342 are
shown below.

When dataisrewritten to addressesother than those shown below, amalfunction may occur. Therefore, do not
writedatato any other addressesof thehog command area.

Each valueshould beset within limits. For example, MOD of PSMOD aretwo bitsand may theoretically beset
with thevalues0to 3, whereno modeisactually assgnedto 3. Thus, MOD can besgt with thevalues0to 2 but
should not beset with thevalue3. Unlessotherwisespecified, alwaysset the parameters unassigned bitsin one
wordto 0.

KABC 19 18 17 12 11 6 5 0
Address: 2F60 KMOD c b a
Initial Value: 00000

KDEF 19 18 17 12 11 6 5 0
Address: 2F61 KCDS f e d
Initial Value: 00000

KGHI 19 18 17 12 11 6 5 0
Address: 2F62 0 i h g
Initial Value: 00000

atoi: Downmix factors in Karaoke and capable mode (00F} to 3Fy (0.0 to 0.984375))
KMOD: Karaoke mode
0: Aware

1: Capable and default
2: Capable and a to i valid

KCDS: Setting at capable and default
0: No vocal
1:V1 only
2:V2 only
3:V1+V2
Notes:

1) The KABC, KDEF and KGHI Karaoke modes are valid only when a Dolby Digital Karaoke bit stream is input. These parameters
become valid immediately after they are specified, without initialization.

2) ato i are valid only when KMOD is set to 2.

3) Bits 18 and 19 of the KGHI register should be set to 0.
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GSET1 19

Address: 2F63

SCALE
Initial Value: 40000

SCALE: QOutput scale factor 00000y to 400004(0.0 to 1.0)

Notes:

1) This factor is used for scaling the output value of a previous channel. The values of the GSET1 register become
valid for the program immediately after they are specified, even without initialization.

2) After a reset, always write 0 to addresses 2F66 and 2F67.

TDF 19 6 12 11 8 7 4 3
Address: 2F6D 0 LFEDLY coLY RDLY LDLY
Initial Value: 00000

TDR 19 12 11 6 5
Address: 2F6E 0 SRDLY SLDLY
Initial Value: 00000

LDLY: L-channel delay (0 to 10 (ms))
RDLY: R-channel delay (0 to 10 (ms))
CDLY: C-channel delay (0 to 10 (ms))

LFEDLY: LFE-channel delay (0 to 10 (ms))
SLDLY: SL-channel delay (0 to 30 (ms))
SRDLY: SR-channel delay (0 to 30 (ms))

Notes:

1) Bits 16 to 19 of the TDF register should be set to 0.
2) Bits 12 to 19 of the TDR register should be set to 0.
3) Each channel delay can be adjusted in 1 ms steps.
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PSMOD 19 10 9 8 7 6 5 4 3 2 1 0
Address: 2F70 0 P/D
Initial Value: 00201

0 [emp] o Juar|7iM|asrimon| MoD

MOD: Input data mode
0:Test tone
1: A/D input
2: DIR input

A3PLMOD: Pro Logic mode in Dolby Digital decoding
0: Pro Logic OFF
1: Pro Logic ON
2: Auto select

PCMPLS:  Pro Logic mode in PCM
0: Pro Logic OFF
1: Pro Logic ON

UAP: User application switch
0: OFF
1:ON

EMP: De-emphasis filter switch

0: De-emphasis filter OFF
1: De-emphasis filter ON

P/D: PCM/Dolby Digital mode selector switch with MOD = 2
0: Dolby digital mode
1: PCM mode

Notes:

1) User applications are valid even with MOD = 0.

2) The A3PLMOD switch is valid only for Dolby Digital 2-ch input.

3) PCMPLS is valid only in A/D input or PCM mode.

4) The UAP switch should be set to ON after booting the user application program properly.
5) The EMP switch is valid only with MOD = 2 and P/D = 1

6) The P/D switch is valid only with MOD = 2.

7) Bits 6, 8, and 10 to 19 of the PSMOD register should be set to 0.
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A3MOD 19 16 15 14 13 12 10 9 8 7 6 5 4 3 2

Address: 2F71 0 LFe| Dpwm DMX cmpmonz] emevont]| 1 | 1] 4 BSN
Initial Value: OFEB8
BSN: Detect bit stream numbers 0 to 7

CMPMOD1: Compression mode 1
0: Custom and analog dial norm
1: Custom and digital dial norm
2: Lineout mode
3: RF mode

CMPMOD2: Compression mode 2
0: Custom and analog dial norm
1: Custom and digital dial norm
2: Lineout mode
3: RF mode

DMX: Downmix types 0 to 7
0: Dolby Surround Compatible
Others: acmod (audio coding mode) compatible

DM: Dual monophonic output mode
0: Monophonic
1: Channel 1 only
2: Channel 2 only
3: Stereo

LFE: LFE output enable flag
0: OFF
1:ON

Notes:

1) The ABMOD’s parameters above are valid only in the Dolby Digital mode.

2) CMPMOD1 is a compression mode of L-ch with acmod=0 (1+1 mode) and acmod<> 0 (other than 1+1 mode).
3) CMPMOD2 is a compression mode valid only for R-ch with acmod=0 (1+1 mode).

4) DMX should be set according to the speaker count.

5) DM is valid only with acmod=0 (1+1 mode).

6) Bits 3, 4, and 5 of the ABMOD register should be setto 1.

7) Bits 16 to 19 of the ASMOD should be set to 0.
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CMPGAIN1 19 10 9 0

Address: 2F72 LBGA HCG1

Initial Value: 00000

CMPGAIN2 19 10 9 0
Address: 2F73 LBG2 HCG2

Initial Value: 00000

HCG1 and HCG2: High-level signal cut gain (000 to 3FE (0.0 to 0.99805), 3FF (1.0))
LBG1 and LBG2: Low-level signal boost gain (000 to 3FE (0.0 to 0.99805), 3FF (1.0))

Notes:

1) The CMPGAIN1 and CMPGAIN2 parameters are valid only in the Dolby Digital mode.

2) The HCG1 and LBG1 parameters are valid for L-ch with acmod=0 and acmod<>0. They are valid when CMPMOD1
of the ASMOD register is setto 0, 1 or 2.

3) The HCG2 and LBG2 parameters are valid only for R-ch with acmod=0. They are valid when CMPMOD?2 of the
A3MOD register is setto 0, 1 or 2.

4) HCG1 and HCG2 are scaling factors operating on dynamic range values which decrease the level of a high-level
signal.

5) LBG1 and LBG2 are scaling factors operating on dynamic range values which increase the level of a low-level
signal.

PLSET 19 14 13 11 10 4 3 1 0
Address: 2F75 0 TCH 0 PLMOD | AB
Initial Value: 00009
AB: Pro Logic auto input balance switch

0: OFF

1:ON

PLMOD: Pro Logic output channel setting
0: LCRS output
1: LRS output
2: LCR output
4:LCRS (S = -3 dB) output
5: LRS (S = -3) output

TCH: Test tone channel
0L
1:R
3:SR
4:C
Notes:

1) PLMOD should be set identical to the rear speaker count. The rear speaker count specified by PLMOD is valid
both in the Pro Logic mode and in other modes (Dolby Digital and PCM). When not using rear speakers, PLMOD
should be set to 2.

2) Bits 4 to 10 and 14 to 19 of the PLSET register should be set to 0.
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AMR
Address:
Initial Value:

OLRF:

ODL:

ODF:

OFS:

ILRF:

IDL:

IDF:

IFS:

IDS:

ICK:

12

11

10 9

8

2F78
00A9A

ICK

IDS | IFS

IDF

IDL

ILRF

OFS

ODF|

ODL

OLRF

L-ch output logic
0: Output at LRCKO-H
1: Output at LRCKO-L

Output data word length
0: 20-bit
1: 18-bit
2:16-bit

Output valid data
0: Back-filled
1: Front-filled

BCKO output
0:32fs
1:64fs

L-ch input logic
0: Input at LRCKI-H
1: Input at LRCKI-L

Input data word length
0: 20-bit
1: 18-bit
2:16-bit

Input valid data
0: Back-filled
1: Front-filled

BCKI input
0:32fs
1:64fs

Valid channel
0:Ch1
1:Ch2

BCKI1 and LRCKI1 setting
0: Input
1: Output
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DRR
Address:
Initial Value:

RGPO:

RGP1:

RGP2:

RGP3:

RGP4:

RGP5:

RGP6:

RGP7:

DAR
Address:
Initial Value:

GPO:
GP1:
GP2:
GP3:
GP4:
GP5:
GP6:

GP7:

6

5

4

3

2

1 0

2F79
000FF

PGP7]

PGP6)

PGP

PGP4

PaPalPare|rari|Paro

gpO0 direction register
0: Input
1: Output

gp1 direction register
0: Input
1: Output

gp2 direction register
0: Input
1: Output

gp3 direction register
0: Input
1: Output

gp4 direction register
0: Input
1: Output

gp5 direction register
0: Input
1: Output

gp6 direction register
0: Input
1: Output

gp7 direction register
0: Input
1: Output

2F7A
00000

GP7

GP6

GP5

GP4

GP3

GP2

GP1|GPO

gpO0 register (0, 1)
gp1 register (0, 1)
gp2 register (0, 1)
gp3 register (0, 1)
gp4 register (0, 1)
gp5 register (0, 1)
gp6 register (0, 1)

gp7 register (0, 1)

Fujitsu Microelectronics, Inc.




WMDR 19 2 1 0
Address: 2F7B 0 WMDR
Initial Value: 00003
WMDR: External memory wait value (0 to 3; values exceeding 3 must not be set)
SCKCR 19 2 1 0
Address: 2F7C 0 spm | scker
Initial Value: 00004
SCKCR: Clock control

0: ADC clock output

1 or 2: Output clock stop

3: Internal clock output
SPM: Clock speed control

0: Low-speed mode

1: High-speed mode
DAR 19 18 17 16 15 14 13 12 11 10 9 8 0
Address: 2F7A ID19 D18|D17|D16|D15| D14 | D13| D12| D11 | D10 | D09 | DOS

Initial Value: 00000

DO08: D08 setting (0, 1)
DO09: D09 setting (0, 1)
D10: D10 setting (0, 1)
D11: D11 setting (0, 1)
D12: D12 setting (0, 1)
D13: D13 setting (0, 1)
D14: D14 setting (0, 1)
D15: D15 setting (0, 1)
D16: D16 setting (0, 1)
D17: D17 setting (0, 1)
D18: D18 setting (0, 1)

D19: D19 setting (0, 1)
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Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Power supply voltage Voo Vss =0V Vss-0.510 +4.0 v
Input voltage ViN — Vss-0.5to Vppt0.5 Y
QOutput voltage Vour - Vss-0.510 Vpp+0.5 v
loL =4.0mA 14 mA
Cutput current lout
loL =8.0mA +14 mA
Storage temperature Tetg - -40 to +125 °C
Overshoot - 50ns (Max.) Vpp+1.0
Undershoot - 50ns (Max.) Vpp+1.0

Note:  Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional operation should be restricted to the conditions detailed in the
operational sections of this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Value .
Parameter Symbol Unit
Min. Typ. Max.
Power supply voltage Voo 3.00 3.30 3.60
“H’-level input voltage Viy Vpp x 0.7 — Vb
“L’-level input voltage ViL Vss - Vppx 0.2
Operating temperature T, 0 - 70 °C
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Electrical Characteristics

Input/Output Pin Capacitance

Ta= 25°C, frequency = 1 MHz

Parameter Symbol Requirements Unit
Input pin Cin Max.16 pF
Qutput pin: Ig_ =4mA 8mA Cout Max.16 pF
I/Opin:  lg =4mA8mA Cio Max.16 pF
DC Characteristics
Vpp=3.0t03.6V,Vgg= OV, Ty= 0t070°C
Value
Parameter Symbol Condition Unit
Min. Typ. Max.
Iobs Standby mode ™1 — — 100 pA
Power supply current .
Iop Operating mode - 160 240 mA

“H’-level input voltage Viy — Vpp X 0.7 — Voo Y
“L’-level input voltage ViL - Vss - Vsgx 0.2 v

lon =—4mA Vpp-0.5 — V, v
“H’-level output voltage Vou oA op o0

loy=—8mA Vpp-0.5 — Voo Y

lo. =4mA V. — 04 v
“L’-level output voltage Voo & 5

IOL =4mA VSS - 04 v
Input leakage current "2 I Vi=0-Vpp -10 — 10 HA
(Tri-state pin input) Iz Vi=0-Vpp -10 — 10 pA
Pull-up/-down resistance RP - 10 25 50 kQ

Type/condition Vo=V Vo=0V mA
Qutput short-circuit current Ip3 Normal/lg_ = 4mA +40 -40 mA

Normal/lg_ = 8mA +80 -80 mA

Notes: *1) Vi =Vpp, V| = Vsg. The memory is in the standby mode.

*2) If an input buffer with a pull-up/-down resistor is used, the input leakage current may exceed the above value.
*3) Maximum supply current at the short circuit of output Vpp or Vsg. The short can only last one second per LSI pin when connected to output Vpp or Vsg.
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AC Characteristics
EXTIN, SCKO, XRST

EXTIN i E i
KFSIO (Input) L@ e : !

- ® i (DToe i (6), :

| 4 | ;
XRST E ! :

\ / @
SCKO H 1

KFSIO (Output) \_/ \

o
N oo
< ~
° g
L\%

Vpp = 3.0t03.6V,Vgg= OV, Ty= 0t070°C

No. Characteristics Min. Typ. Max. Unit
(1) EXTIN cycle - Teye - ns
2) EXTIN “H” pulse width 0.4xTeye - - ns
(3) EXTIN “L” pulse width 0.4xTeye - - ns
4) SCKO delay time - - 11 ns
(5) XRST setup time 8 - - ns
(6) XRST hold time 3 - - ns
7 XRST“L” pulse width (see table below) - - ns
(8) PLL lock-up time 100 - - us

EXTIN frequency

EXTIN Frequency Sampling CORE Master Clock XRST “L” Pulse
(MH2) Teye(ns) Clock Mode Frequency PLL Select (MHz) Width{ns)
Fast mode 48 16/3 98.304 9/8Tcyc=61.035
18.432 54.253
Slow mode 48 8 110.592 1Teyc=54.253
16.9344 59.0514 — 44.1 6 101.6064 1Teyc=59.0514
12.288 81.380 — 32 8 98.304 3/4Teyc=61.035
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Crygtal Oscillator

1kQ

Yyy

C1
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GP0to7,D08to 19, MS, SYSNC, FS1, F2, PM, PSTOP

EXTIN i i :
PO 5 i
GP7 to GPO : ; ; : ;
(Input) X : : Valid E
i i (2 i E
GP7 to GPO i X ! )
(Output) ; : Valid
S L
D19 to DO8 X Valid X
i (5 :
MS -
SYNG Valid
FS1, FS2
PM
PSTOP
BST
MOD
EXLOCK
Vpp=3.0t03.6V,Vgg= OV, Ty= 0t070°C
No. Characteristics Min. Typ. Max. Unit
(1) GPO to 7 setup time 8 - - ns
2) GPO to 7 delay time - - 17 ns
(3) D08 to 19 delay time - - 17 ns
4) D08 to 19 hold time 2 - - ns
(5) Setup time 4 - - ns
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HCS, HCLK, HDIN, HDOUT

HCS \

LM : (2 ;
HCLK i :
@ 6
IENCRNUEE.
HDIN ' X vaie X |
(8 L (9) !
r— " d
HDOUT X Valid X
Vpp=3.0t03.6V,Vgg= OV, Ty= 0t070°C
No. Characteristics Min. Typ. Max. Unit
(1) HCS clock active setup time 16 - - ns
2) HCS clock active hold time 16 - - ns
(3) HCLK pulse cycle 36 - - ns
4) HCLK “H” pulse width 16 - - ns
(5) HCLK “L” pulse width 16 - - ns
(6) HDIN setup time 4 - - ns
7 HDIN hold time 8 - - ns
(8) HDOUT delay time - - 10 ns
9) HDOUT hold time 1 - - ns

Fujitsu Microelectronics, Inc.




LRCK 1, LRCK 12, BCK12, SDI1, SDI2 (Input Mode)

: (1) Tbck :
BCKI1, BCKI2 m
(Input) ;
L, (2 (3 ;
LRCKI1, LRCKI2 XXXXXXXX !
(Input) :
RZRACR

SDI, SDI2 X Velid X

Vpp = 3.0t03.6V,Vgg= OV, Ty= 0t070°C

No. Characteristics Min. Typ. Max. Unit
(1) BCKI1, BCKI2 cycle (Tbek) - (see table below) - ns
2) LRCKI1, LRCKI2 setup time - - 1/4 Tbek ns
(3) LRCKI1, LRCKI2 hold time — — 1/4 Tbck ns
4) SDI1, SDI2 setup time 3 - - ns
(5) SDI1, SDI2 hold time 8 — — ns

BCKI1, BCK |2 frequency

BCKI1, BCKI2 Thck (ns) Audio Mode Setting EXTIN (MH2)
651.036 32fs 18.432
325.518 B4fs 18.432
708.6168 32fs 16.9344
354.3084 B4fs 16.9344
976.560 32fs 12.288
488.280 B4fs 12.288
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LRCKI1, BCK 11, LRCKO, BCKO, SDO1 to 3 (Output Mode)

EXTIN _\_/_\_/_\_/_\_/_\_/_

L L@
BCKI1 (Output) ' '
BCKO / \l / \ /
LG, L@
LRCKI1 (Output) ! : '
LRCKO i / ; \
L (B) i | (6):

SDOI to SDO3 X Valid X

Vpp = 3.0t03.6V,Vgg= OV, Ty= 0t070°C

No. Characteristics Min. Typ. Max. Unit
1) BCKI1, BCKO fall delay time — — 11 ns
(2 BCKI1, BCKOrise delay time — — 11 ns
(3) LRCKI1, LRCKO fall delay time — — 5 ns
4) LRCKI1, LRCKO rise delay time - - 5 ns
(5) SDOT1 to 3 delay time - - 7 ns
(6) SDOT1 1o 3 hold time 05 - - ns
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CS,WE, A00to 15, D00 to 07 (DataWrite)

EXTIN ; :
() L@
-~ .~
cs \ /
SO M. )

e N /TN

D i (4) L (8) !
A15 to AOO X Valid ><
S ) B i (10)}

D07 to DOO X

Valid X

Vpp = 3.0t03.6V,Veg= OV, T,= 010 70°C

No. Characteristics Min. Typ. Max. Unit
(1) CS delay time - - 20 ns
2) CShold time 2 - - ns
(3) WE delay time - - 22 ns
4) WE “H’ pulse width 8 - - ns
(5) WE hold time 2 - - ns
(6) WE setup time 0.7 - - ns
7 A00 to 15 delay time - - 20 ns
(8) A00 to 15 hold time 2 - - ns
9) D00 to 07 delay time - - 22 ns
(10) D00 to 07 hold time 2 - 5 ns
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CS,WE, A00to 15, D00 to 07 (Data Read)

! ; (@
: 1
Cs i /
WE / E | W
@
A15 to AOO Valid i ) <
L (6 i, (6
D07 to DOO X Valid ><
Vpp=3.0t03.6V,Vgg= OV, Ty= 010 70°C
No. Characteristics Min. Typ. Max. Unit
(1) CSdelay time - - 20 ns
2) CShold time 2 - - ns
(3) A00 to 15 delay time - - 22 ns
4) A00 to 15 hold time 3 - - ns
(5) D00 to 07 setup time 3 - - ns
(6) D00 to 07 hold time 7 - - ns
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System Configuration
Dolby Digital Decoder (5.1-channel)

SRAM (Delay)

p bt

!

Digital-in -
Dolby Digital
Bit-stream

LRCK
BCK
DOUT
FSOUT

CLK

DIR

D07to 00 CS WE

LRCKI2
BCK
SDI2
FS1to2

KFSIO

MB86342

HCS HCLK HDIN

A15to 00
BCKO

LRCKO
SDO1

SDO2
SDO3
KFSIO

HDOUT

t t 1

Dolby Pro Logic Decoder (4-channel)

Analog-in —
Dolby Digital
Bit-stream

LRCK
BCK
DOUT
FSOUT

CLK

ADC

Host CPU
SRAM (Delay)
D071000 CS  WE A15t000
BCKO
LRCKI2 LRCKO
BCKI2 SDOt
SDI2
FS1to 2
KFSIO SDo2
SDO3
KFSIO
MB86342
HCS HCLK HDIN  HDOUT

t t 1t

Host CPU

BCK . L
PReK AOUT

DIN AOUT|— R
MCK

BCK

LRCK AOUT|— Ls
DIN AOUT— Rs
MCK

BCK

LRCK AOUT[— C
DIN AOUT }— LFE
MCK

BCK | . L
PROK AOUT

DIN AOUT|— R
MCK

BCK

LRCK AOUT|— SR
DIN AOUT|— SR
MCK

BCK

LRCK AOUT[— C
DIN AOUT

MCK
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Dolby Digital + Dolby Pro Logic Decoder

Digital-in =~ —»]
Dolby Surround
Bit-stream

L

D
FS

DIR

RCK
BCK
OuUT
OouT

CLK
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SRAM (Delay)

DO7to 00 CS  WE A15to 00
BCKO

LRCKI2 LRCKO

BCK SDO1

SDI2

FS1~2

KFSIO Sboz
SDO3
KFSIO

MB86342
HCS  HCLK  HDIN  HDOUT

1

i

Host CPU

BCK
LRCK AQOUT
DIN AOUT
MCK
BCK
LRCK AQOUT
DIN AOUT
MCK
BCK
LRCK AOUT
DIN AOUT
MCK

SR
SR



Package Dimensions

100-pin, Plastic QFP
(FPT-100P-M06)

23.9040.40(.941+.016) __3.35(.132)MAX

0.05(.002)MIN
(STAND OFF)

20.0040.20(.787+.008) _@

AR AR AR AT

-35(.486)  16.3040.40
REF (.642+.016)

INDEX ==

s |
s |
s |
s |
| —
s |
s |
s | o
== O Q == 14.0040.20  17.9040.40
s | o |
(.551+.008) (.705+.016)
s |
s |
s |
s |
| —
@ s |
s |

LEADNo-%HHHHHHHHHHHHHH:HHHHHHHH@HHEHH

| 0.65(.0256)TYP 0.30£0.10 o= ooe ey H 0.15+0.05(.006+.002)
{012£.004) | 210.13(.005) @

0.18(.007)MAX 0~10°
18(.007) 0.8040.20

0.53(.021)MAX (.031%.008)

b, | el
T Tl el W

! 18.85(.742)REF ‘
)

22.3040.40(.878+.016

Dimensions in mm (inch)
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