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1. GENERAL DESCRIPTION

11MT 1379

The MT1370 Progressive Scan DVD Player Combo chip is a single-chip MPEG video decoding chip that
integrates audio/video stream data processing, TV encoder four video DACs with macrovision, copy protection,
DVD system navigation, system control and housekeeping functions.

These features can be listed asfollows:

General Features:

- Progressive scan DVD -player combo chip.

- Support NTSC, PAL-BDGHI, PAL-N, PAL-M interlace TV format and 480p, 576p progressive TV format.

- Built-in progressive video output.

- DVD-Video, VCD 1.1, 2.0and SVCD.

- Unified track buffer A/V decoding buffer.

- Supports 16-bit/32-bit SDRAM data bus interface.

- Servo controlling and data channel processing.

Video Related Features:

- Macrovision 7.1 for NTSC/PAL interlaced video.

- Simultaneous composite video and S-video outputs, or composite and Y UV outputs, or
composite and RGB outputs.

-8-bit CCIR 601 YUV 4:2:2 output.

. Decodes MPEG video and MPEG2 main profile at main level.
- Maximum input bit rate of 15 Mbits/sec.

Audio Related Features:

- Dolby Digital (AG-3) and Dolby Pro Logic.

-Dolby Digital S/PDIF digital oudio outputs.

- High-Definition Compatible Digital (HDCD) decoding.

- CD-DA.

-MP3.

1.2MEMORY
SDRAM Memory Interface
The MT1379 provides a glueless a 16-bit interface to DRAM memory devices used as OSD MPEG stream and

video buffer memory for aDVD player. The maximum amount of memory supported is 16 Mb of Synchronous
DRAM ( SDRAM ). The memory interface is configurable in depth to support 128 Mb adressing. The memory



interface controls access to both external SDRAM memories, which can be the sole unified external read/write
memory acting as program and data memory as well as various decoding and display buffers.

1.3DRIVE INTERFACES

The MT1379 supports the DV 34 interface, and other RF and servo interfaces used by any types of DVD loaders.
These interfaces meet the specifications of many DV D loader manufacturers.

1.4 FRONT PANEL
The front panel is based around an Futaba VFD and a common NEC front panel controller chip, (uPD16311).

The MT1379 controlsthe uPD16311 using several control signals, (clock, data, chip select). Theinfrared remote
control signal is passed directly to the MT1379for decoding.

1.5 REAR PANEL

A typical rear panel isincluded in the referance design. Thisrear panel supports:
- Six channel or two channel audio outputs.

- Optical and coax S/PDIF outputs.

- Composite, S-Video, and SCART outputs.

The six-video signals used to provide CVBS, S-Video, and RGB are generated by the MT1379' sinternal video
DAC. Thevideo signals are buffered by external circutiry.

The S/PDIF serial stream is also generated by the MT1379 output by the rear panel. AK4382, CS4392 Audio
DACsare used for two channel audio output with MT1379.

12-pin DDX board output jack gives out the amplified audio. Digital Audio is processed in the DDX-8228 IC
and then amplified in the DDX-2050 Power Amplifier ICs.



2. SYSTEM BLOCK DIAGRAM and MT1379 PIN DESCRIPTION

2.1MT1379 PIN DESCRIPTION
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Fin Mumbaer Symibol Type Description
| IREF Analag Input Current reference input. It generates reference current for data PLL.
Connect an external 100K resistor fo this pin and PLLVYSS.
2 PLLVSS Ground Ground pin for data PLL and related analog circuilry
3 LFIaR Analog Culput | Positive oulput of the tow pass filler
4 LPICON Analog Oulput | Negatove output of the low pass filter
3 LPFON Analog output | Negatve output of loop filber amplifier
& LPFIP Analog Input | Positive input of leop filber amplifier
7 LPFIN Analog Input ) Negative input of loop fitter amplifier
B LPFOP Analog Oulput | Positive output of loop filker amplifier
8 JITFO Analog Qulput | RF jtter meter oulput
10 JITFM Analeg Input | Megative input of the operalion amplifier for RF jigger meter
" PLLVDD3 Power 3.3V power pin for data PLL and related analeg cireuitry
12 FOO Analog Quiput | Focus servo output. PDM output of focus servo compensator
13 TR Analog Cultput | Tracking servo output. POM oulput of racking servo compensalor
14 TROPENPWM | Analog CQutput | Tray opén oufput, confrolled by microcontrodler.
This is PWM output for TRIWMEMNZ2ThRWE=1 ar 15 digital output for
TRWMENZThRWZ=0
15 FWMOLUT Analog Culput | The 1st general PYWM oulput
18 PWMOUTZ | Analog Quiput | The 2nd general AWM output
17 DWvDD2 Poweer 2.0\ power pin for intemal Tully digital circuitny
18 DM Analog Output | Disk motor control output. PYWM output
18 FMO Analog Oulput | Feed molor contral. PWM oulput
20 CWES Ground Ground pan for inbernal fully digital circuitry
21 FG Input Motor Hall sensor input
22 HIGHAD Inaut Microconfroller address B
2-16MA, SR
PU
23 HIGHA1 Inout Microconfroller address 9
2-16MA, SR
FU
24 HiGHAZ Inout iicrocontroller address 10
2-16MA, SR
PU
25 HiGHAT Inout Microcontroller address 11
2=16MA, SR
PU
26 HIGHAS Inaut Microconfroller address 12
2-18MA SR
PU
27 HIGHAS Inout Microconfroller address 13
2-18MA, SR
PU
28 OW5s Ground Ground pin for internal digsal circuibry
29 HIGHAR It Mecrocontroller address 14

2=18MA, SR
FU




Fin Bumber

Symbiol

Type

Ciescription

an

HIGHAT

Imout
2~16MA, SR
PU

Microcontroller address 15

3

ADT

Imout
2-16MA, SR

Microcontroller address/data 7

32

ADS

Imout
2-18MA, SR

Microcontrofler address/data &

33

ADE

Imout
Z-16MA, B8R

Microcontroller addressidata &

34

Al

Imout
2-1EMA, BR

Microcontroller addressidata 4

35

OWDD3

Powver

3.3V power pin for internal digital cincuitry

36

Imout
2-16MA, ER

Microcontroller address/data 3

ar

Al2

Imout
2~16MA, SR

Microcontrofler address/data 2

a8

AL

Imout
2-16MA, ER

Microcontroller address/data 1

38

ADO

Imout
2-16MA, SR

Microcontroller address/data 0

400

HOAD

Imout
2-16MA, SR
P

Microcontrcller address 0/ 10

41

Imout
2~16MA, SR
PU

Microcontroller address 1 /10

42

[T I

Fower

2.5V power pin for internal digital circuitry

43

[OAZ

Imout
2~16MA, R
PU

Microcontrcller address 2 /|

44

It
2~1BMA, SR
PU

Microcontroller address 3 1 10

HohA

Imout
2-18MA, SR
PU

Microcontroller address 4 /10

46

Imout
2~16MA, SR
PU

Microcontroller address 5/ 10

47

a i

Imout
2-168MA, SR
PU

Microcontroller address 6 /10

48

Imout
2-16MA, ER
PU

Microcontroller address 7/ 10

48

Churtpart
2-16MA, SR

Flash address 16

Crurkpast
2-1EMA, SR

Flash address 17




Fin Mumber Symbod Type Ciescription
51 2418 Imout Flash address 1£/71O
2-16MA, BR
SMT
52 2415 Imout Flash address 18 /13
2~18MA, R
SMT
53 2420 Imout Flash address 20/ 1D
2-16MA, 5R | OR Videoin Data PoriB 0
SMT
54 APLLYSS Girguwnd Ground pin for audio clock circuitry
b5 AFLLVDD3 Foweer 3.3V Power pin for audio clock circuitry
bE ALE Imout Microconireller address latch enable
2~-16MA, 5R
PLU, SMT
b7 [(OER Inout Flash ouiput enable, active low ! 1O
2-16MA, R
SMT
L] IDWR# Imout Flash write enable, active low f 10
2-16MA, BR
SMT
54 [iC 5 Imout Flash chip select, sctie low f 10
2~16MA, SR
P, SMT
&0 Cvas Ground Cround pin for internal digital circuitny
61 UrPi_2 Imot Microcontroller port 1-2
4Ma, SR
PU, SMT
62 UP1_3 Imot Microcontroller port 1-3
4MA, SR
PL, SMT
63 UP1_4 Imort Microcontroller port 1-4
4MA, SR
PL, SMT
&4 UP1_5 Imout Microcontroller port 1-5
4Ma, SR
PU, SMT
65 UP1_& Imout Microcontroller port 1-6
4Ma, SR
PLU, SMT
&6 OVDD3 Foweer 3.3V power pin for internal digital circuitry
&7 UP1_7 Imout Microcontroller port 1-7
4Ma, SR
PL, SMT
&a UF3 0 Imoout Microcantroller port 3-0
AMA, SR
PL, SMT
69 UP2 1 Imout bicrocontroller port 3-1
4Ma, SR

PL, SMT




Fim Mumber Symbol Type Ciescription
7o PMT O Imout Microconiraller intermupt 0, active low
Z-16MA, SR
PU, SMT
7 IR Imput IR controd signal input
SMT
T CvDD2 Poweer 2.5V power pin for internal digital circuitry
T P34 Imout Microconiroller port 3-4
Fi LIP3 5 Imout Microcontroller port 3-5
75 AR Imout Mizracontreller write strobe, sctive low
2-16MA, SR
PU, SMT
Fis R Car Imout Microcontrodler read strobe, active low
2-16MA, SR
PU, SMT
T OS5 Ground Ground pin for internal digital circuitny
Fil: RO7 Imout DORAM data 7
7 RDG Imout CRAM data &
Bl RO& Imout CRAM data &
1 RO4 Imout DRAM data 4
B2 CvDD2 Foveer 2.5V power pin for internal digital circuitry
B3 RO3 Imout CRAM data 3
B4 RO2 Imout CRAM data 2
5 RO1 Imout DRAM data 1
BG RO0 Imout CRAM data 0
BY RE# Crurtpat DRAM Write =nable, active low
2-16MA, 5R
Bd CASH Crurtpast CRAM columnaddress strobe, active low
Z-16MA, SR
B4 RASH Churbpast DRAM row address strobe, active kow
2-16MA, 5R
a0 RCS# Churtpast CRAM chip select, active low
2-16MA, SR
a1 BAD Crutpaut CORAM bank address 0
Z-16MA, SR
a2 Cvas Ground Ground pin for mternal digital circuitry
a3 RDO1& Imout CRAM data 15
2-16MA, SR
PUFD, SMT
a4 RO14 Imout DRAM data 14
2-16MA, SR
FLPD, SMT
a5 RO Imout DRAM data 13
2-16MA, SR
FLUPD, SMT
1] ROz Imout CRAM data 12
Z-16MA, SR
PL/PD, SMT
ay CvDD3 Foweer 23V power pin for internal digital circuitry




Pin Mumber Symbol Type DCescription
oa RO11 Imout DRAM data 11
Z-18MA, SR
PUPD, SMT
oG RDI0 Imout DRAM data 10
Z-16MA, SR
PUPD, SMT
100 ROG Imout DRAM data 8
2-16MA, SR
PUPD, SMT
101 ROA Imout DR AM data B
2-18MA, SR
PU/PD, SMT
102 Cvas Giround Ground pin for internal digital circuitry
103 CLK Crurtpeut ORAM clock
2-168MA, SR
104 CLE Churtput DORAM clock enable
2-18MA, SR
105 FAt Crurtpeut DORAM address bit 11 or audio serial data 3 (channet 7/8)
2-18MA, SR
106 RAL Churtpert DRAM address
2-16MA, SR
107 RAB Crurtpast DR AM address B
2-18MA, SR
108 CMvDD2 Powser 2.3V Power pin for DRAM clock circuitry
104 CMWSS Giround Ground pin for DRAM clock circuitry
110 RAT Crurtpeut DORAM address 7
2-16MA, SR
111 CVDDa Paower
ii2 RAS Crurtpast DRAM address &
2-168MA, SR
112 RAS Churtput DORAM address &
2-16MA, SR
114 RA4 Crurtpat DR AM address 4
2-18MA, SR
115 Cvss Girownd Ground pin for mternal digital cincuitry
) L] D1 Churtput Mask for DRAM input'output byte 1
2-16MA, SR
17 wE Crurtpeut Mask for DRAM input’output byte O
2-16MA, SR
118 BAT Churtput ORAM bank address 0
2-18MA, SR
119 RATD Crurtprt DRAM address10
2-16MA, SR
120 CwvDD2 Fowser 2 5V power pin for internal digital circuitry
121 RAD Crurtpart DR &M address 0
2-18MA, SR
122 FLA1 Churtpert DRAM address 1

2-18MA, SR




Fin Mumber Symbioi Type Ciescription
iz RAZ Chutpart DRAM address 2
2-16MA, SR
124 RA3 Churbpast DORAM address 3
2-16MA, SR
125 CVES Ground Ground pin for internal digital circuitry
126 RD31 Imout DORAM data 31
2-16MA, SR
PU/PD, SMT
127 RDOZ0 Imout ORAM data 30
2-16MA, SR
PUPD, SMT
128 RO24 Imout DORAM data 24
Z2-16MA, SR
PUPD, SMT
120 RD28 Imot DRAM data 24
2-16MA, R
FUIPD, SMT
130 CvDD3 Fower 3.3V power pin for internal digital circuitry
131 ROD27 Imat DRAM data 27
Z-16MA, SR
PUPD, SMT
132 RO2E Imaut DORAM data 26
2-16MA, SR
PUPD, SMT
133 RO25 Imout DRAM data 25
Z-16MA, SR
PUPD, SMT
134 RO24 Imout ORAM data 24
2-168MA, 5R
PUPD, SMT
135 Cvas Ground Ground pin for internal digital circuitry
135 D2 Crurtput Mask for DRAM input/output byte 2
2-1BMA SR
137 DMz Churbpast Mask for DRAM inputfoutput byte 2
2-16MA, SR
138 ROZ23 Imot DRAM data 23/
2-168MA, B8R | Videoin Data Portd 7
PUIPD, SMT
134 ROZ2 Imout DRAM data 22/
2-16MA, SR | Videoin Data Portd 6
PUPD, SMT
140 CvoD2 Foweer 2.5V power pin for internal digital circuitry
141 RO21 Imout DRAM data 21/
2-16MA, SR | Videoin Data PortA 5
PUPD, SMT
142 ROZ20 Imout DRAM data 20/
F16MA, SR ‘Wideoin Data Porté 4

PUPD, SMT




Pim Mumber Symbol Type Ciescription
143 RD14 Imout CRAM data 19/
2-16MA, SR | Videoin Data Portd 3
PUPD, SMT
144 ROvA Imout DR:AM data 184
F18MA, SR ‘Wideoin Data Porté 2
PLUPD, SMT
145 CWaSs Grownd Ground pin for intemnal digital circuitry
146 ROT Imout DRAM data 17/
F16MA, SR ‘Wideoin Data Porta 1
FLU/PD, SMT
147 RO& Imout CRAM deta 16
Z2-16MA, SR | Videcin Data Portd 0
FL/PD, SMT
145 ARCK Churtpast Audio bit clock
44
144 ALRCK Imout (1) Awudio leftright channel clock
4klA, (2} Trapvalus in power-on resset
PO, SMT 1: use external 373 O use internal 373
150 CvDD3 Foweer 23 power pin for internal digital circuitry
i51 ACLE Imout Audic DAC master clock 384258 audio sample frequency)
4R
152 MC_DATA Imput Microphone senal input
153 SPDIF Chutpat SPDIF output
2-16MA,
SR : OM/OFF
154 ASDATALD Imout (11 Audio senal data 0 (lefifright channel)
AMA (21 Trap walue in power-on reset
PO SMT 1: manufactory test mode O normal ocperation
185 ASDATAT Imout (1) Audio serial data 1 {surrownd leftsurround right channel)
4MA (21 Trap walue in power-on reset
PO SMT 1: manufactory test mode 0@ normal operation
156 ASDATAZ Imout (1) Audio senal data 2 {centerfieft channel)
4htA (2) Trapvalues in power-on resst
PO SMT 1: manufactory test mode O : normal cperation
157 ASDATAI Imout (17 Audie serial data 3 (surround edfsurround right channel)
AMA (21 Trap value in power-on reset
PO SMT 1 : manufactory test mode O normal cperation
OR Videoin Data PortB 1
158 ASDATAL Imout (1] dio serial data 4 (centenleft channel)
ANA (21 Trapwvalue in power-on reset
PO SMT 1 : manufactory test mode O normal cperation
2R Videoin Data PortB 2
154 DacvDDc Fower A3V power pin for VIDED DAC cincuitry
160 VREF Analog input | Bandgap reference voltage
61 F& Analog output | Full scale adpustment
182 YIUWORCTM Crurtpast ‘Wideo data output bt D/
4MA, SR Compensation capacitor
] CACYEEC Ground Ground pin for VIDED DAL circuitry




Fin Mumber Symbal Type Ciescription
164 YUWVIC Crurtpart ‘Widao data output bt 1/
4Ma, SR Analog chroma cutput
165 DACVDDE Powser 2.3V power pin for VIDED DAC cincuitry
166 UMY Custpat Video data output bit 2 |
AMA, SR Analog Y output
16T DACWSSE Grownd Ground pin for VIDED DAC circuitry
168 YUWVANCWBES Churbpast Video data output bit 3/
AMA, 5R Analog composie output
] CACYDDA Foweer 2.3V power pin for VIDED DAC cincuitry
170 UG Courtpart Video data output bit 4 |
AMA, SR Green or Y
171 DAaCWYESA Ground Ground pin for VIDED DAC circwitry
172 YLUNVES Crutpart Video data output b 5 f
4A SR Blua or CB
] Y UWER Churtpst Video dats cutput bit &/
4MA, 5H Red or CR
174 ICE Imput Microcontrodler IZE mode enable
PO, SMT
175 BLAMHS Imout Video blank area, active low !
4A SR Videoin Field G0
SMT
-] WEYM Imout Vertical sync /
484, SR ‘ideoin Vsync_B01
SMT
17T YUY Imout Video data cutput bt 7/
484 SR ‘ideoin Data Por2 3
SMT
17 CVaEs Girgund Ground pin for internal digital circuitry
178 HSYM Imout Horzontal sync /
4MA, 5R ideoin Heyne_ 601
SMT
180 SPMCLE Imput Audic DAC master clock of SPOIF input /
Videcin Data Por3 4
181 SFOATA Imput Audic data of SPOIF input /
Videcin Data PortB 5
142 CwvDD2 Foweer 2.5V power pin for internal digial circuitry
2] SPLRCK Imput Audic leftrght channal clock of SFOIF input |
Videoin Dats ForB &
184 SPBCK Imput Audio bit clock of SPOIF input !
Videoin Date PorB 7
185 CvDD3 Poweer 2.3V power pin for internal digital circuitry
186 TALC Crustpat Crystal outpat
187 XTALI Imput Crystal input
108 FRST Input Power on reset input, active high
PO, SMT
184 DWss Ground Ground pin for internal digital circuitry
EEu] VFO3 Churtpast The 1st, 3rd header WFO pulse output
101 IDGEATE Churtpast Header datect signal output
192 CvDD3 Fowar

2.3V powwver pin for internal dig ital circuitry




Pin Number Symbol Type Description
193 UDGATE Qutput OVD_RAM recording data gate signal output
194 WOBSI Input Wobble signal input
195 SDATA Qutput RF serial data output
196 SDEN Output RF serial data latch enable
197 SLCK Qutput RF serial clock output
198 BDO Input Flag of defect data input status
199 ADCVSS Ground Ground pin for ADC circuitry
200 ADIN Analog Input | General A/D input
2M RFSUBI Analog Input | RF subtraction signal input terminal
202 TEZISLY Analog Input | Tracking error zero crossing low pass input
203 TEI Analog Input | Tracking error input
204 Cs0 Analog Input | Central servo input
205 FEI Analog Input | Focus error input
206 RFLEVEL Analog Input Sub beam add input or RFRP low pass input
207 RFRP_DOC A Input RF ripple detect input
208 RFRP_AC Analog Input | RF ripple detect input (through AC coupling)
209 HRFZC Analog Input High frequency RF ripple zero crossing
210 PWMVREF A Input A reference voltage input for PVWM circuitry. A typical value of 4.0 v
21 PWM2WVREF A Input A reference voltage input for PA\VM circuitry. A typical value of 20 v
212 ADCVDD3 Power 3.3V power pin for ADC circuitry
213 RFDTSLVP | Analog Output | Positive RF data slicer level output
214 RFODTSLVN | Analog Output | Megative RF data slicer level output
215 RFIN Analog Input | Negative input of RF differential signal
216 RFIP Analog Input Positive input of RF differential signal

2.1 SYSTEM BLOCK DIAGRAM

System block diagram is shown in the following figure:
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3. AUDIO OUTPUT
The MT1379 supports the stereo (2 channel) outputs.
The MT1379alTrso provides digital output in S/PDIF format. The board supports coaxial S/PDIF input.

AV2300 has also 5.1 channel Class-D amplifier outputs to 8 ohms satelites and 4 ohms
subwoofer.

4 AUDIO DACS

The MT1379 supports several variations of an | 2 S type bus, varying the order of the data bits (Ieading or no
leading zero hit, left or right alignment within frame, and MSB or LSB first) is possible using the MT1379
internal configuration registers. The | 2S format uses four stereo data lines and three clock lines. The | 2S data
and clock lines can be connected directly to one or more audio DAC to generate anal og audio output.

Thetwo-channel DACisan AKM AK4382 . The DACs support up to 192kHz sampling rate.

The outputs of the DACs are differential, not single ended so a buffering circuit is required. The buffer circuits
use National LM833 op-ampsto perform the low-pass filtering and the buffering.

S5 VIDEO INTERFACE

5.1 Video Display Output

The video output section controls the transfer of video frames stored in memory to theinternal TV encoder of the
Vibratto. The output section consists of a programmable CRT controller capable of operating either in Master or
Slave mode.

The video output section features internal line buffers which allow the outgoing |luminance and chrominance data
to match the internal clock rates with external pixel clock rates, easily facilitating YUV4: 2:2 to YUV4: 2.0
component and sample conversion. A polyphase filter achieves arbitrary horizontal decimation and interpolation.

Video Bus

The video bus has 8 YUV data pins that transfer luminance and chrominance (YUV) pixelsin CCIR601 pixel
format (4:2:2). In this format, there are half as many chrominance (U or V) pixels per line as luminance (Y)
pixels; there are as many chrominance lines as luminance.

Video Post-Processing

The MT1379 video post-processing circuitry provides support for the color conversion, scaling, and filtering
functions through a combination of special hardware and software. Horizontal up-sampling and filtering is done
with a programmable, 7-tap polyphase filter bank for accurate non-integer interpolations. Vertical scaling is
achieved by repeating and dropping linesin accordance with the applicable scaling ratio.

Video Timing

The video bus can be clocked either by double pixel clock and clock qualifier or by a single pixel clock. The
double clock typically isused for TV displays, the single for computer displays.



6 FLASH MEMORY

The decoder board supports AMD class Flash memories. Currently 4 configurations are
supported:

FLASH_512K_8b
FLASH_1024K_8b
FLASH_512Kx2_8b
FLASH_512Kx2_16b

The Vibratto permits both 8- and 16-bit common memory 1/0O accesses with aremovabl e storage
card viathe host interface.

7 SERIAL EEPROM MEMORY

An 12C serial EEPROM is used to store user configuration (i.e. language preferences, speaker setup, etc.) and
software configuration.. Industry standard EEPROM range in size from 1kbit to 256kbit and share the same IC
footprint and pinout. The default device is 2kbit, 256kx 8, SOIC8 SGS Thomson ST24C02M 1 or equivalent.

8 AUDIO INTERFACE AUDIO SAMPLING RATE AND PLL COMPONENT
CONFIGURATION

The MT1379 audio mode configuration is selectable, allowing it to interface directly with low-cost audio DACs
and ADCs. The audio port provides a standard | 2 S interface input and output and S/PDIF (IEC958) audio
output. Stereo mode isin | 2 S format while six channels Dolby Digital 6.1 channel) audio output can be
channeled through the S/PDIF. The S/PDIF interface consists of a bi-phase mark encoder, which has low skew.
The transmit | 2 S interface supports the 128, 192, 256, 384, and 512 sampling frequency formats, where
sampling frequency Fsisusualy 32 kHz, 44.1 kHz, 48 kHz, 96 kHz, or 192 kHz. The audio samples for the

| 2 S transmit interface can be 16, 18, 20, 24, and 32-bit samples.

For Linear PCM audio stream format, the MT1379 supports 48 kHz and 96 kHz. Dolby Digital audio only
supports 48 kHz. MT1379 incorporates a built-in programmable analog PLL in the device architecture in order
to generate amaster audio clock. The MCLK pinis for the audio DAC clock and can either be an output from or
an input to the MT1379. Audio data out (TSD) and audio frame sync (TWS) are clocked out of the MT1379
based on the audio transmit bit clock (TBCK). Audio receive bit clock (RBCK) is used to clock in audio datain
(RSD) and audio receive frame sync (RWS).

9 FRONT PANEL

9.1 VFD CONTROLLER

The VFD controller is a NEC uPD16311. This controller is not a processor, but doesinclude a simple state
machine which scans the VFD and reads the front panel button matrix. The 16311 also includes RAM so it can
store the current state of all the VFD icons and segments. Therefore, the 16311 need only be accessed when the
VFD status changes and when the button status is read. The MT1379 can control this chip by using 3 wire
communication.

10 CONNECTORS

10.1 SCART CONNECTORS

Pinout of the scart connector:
1- Audio Right Out

2- AudioRight In

3- Audio Left / Mono Out

4 - Audio Gnd

5- Blue Gnd



6- Audio Left / Mono In
7 - Blue

8- Control Voltage

9- Green Gnd

10 - Comms Data 2

11 - Green

12 - Comms Data 1

13- Red Gnd

14 - Comms Data Gnd
15- Red

16 - Fast Blanking

17 - Video Gnd

18 - Fast Blanking Gnd
19 - Composite Video In
20 - Composite Video Out
21— Shield Gnd

Some cheaper SCART cables use unshielded wires, which is just about acceptable for short cable lengths. For
longer lengths, shielded co-ax cable become essential.

Scart Signals:

Audio signals

0.5V RMS, <1K output impedance, >10K input impedance.
Red, Green, Blue

0.7Vpp +2dB, 75R input and output impedance. Note that the Red connection (pin 20) can alternatively carry the
S-VHS Chrominance signal, whichis0.3V.

Composite Video / CSync

1Vpp including sync, +2dB, 75R input and output impedance.Bandwidth = 25Hz to 4.8MHz for normal TV
Video de-emphasis to CCIR 405.1 (625-line TV)

Fast Blanking
75R input and output impedance. This control voltage allows devices to over-ride the composite video input with
RGB inputs, for example when inserting closed caption text. It is called fast because this can be done at the same

speeds as other video signals, which iswhy it requires the same 75R impedances.

0t0 0.4V: TV isdriven by the composite video input signal (pin 19).Left unconnected, it is pulled to OV by its
75R termination.

1V to 3V: the TV is driven by the signals Red, Green, Blue and composite sync. The latter is sent to the TV on
pin 19. Thissignal is useful when using a TV to display the RGB output of devices such as home computers with
TV-compatible frame rates. Tying the signal to 5V via 100R forms a potential divider with the 75R termination,
holding the signal at around 2V. Alternatively, if aTTL level (0 to 5V) negative sync pulse is available, this will
be high during the display periods, so this can drive the blanking signal viaa suitable resistor.

Control Voltage

0to2V =TV, Normal.

5to8V =TV wide screen

9.5t012V = AV mode



11. CIRCUIT DESCRIPTION

11.1 POWER SUPPLY::
- Socket PL800 isthe 220VAC input.
- 3.5A fuse F800 is used to protect the device against short circuit and unexpected overloads.

- Line filter and capacitors L800, C801 and C803 are used to block the parasitic coming from the mains. They
also prevent the noise, produced in the circuit, from being injected to the line.

- Voltage is rectified by using diodes D805 diode bridge. Using capacitor C815 (100uf) a DC voltage is
produced. (310- 320V DC).

- The current in the primary side of the transformer TR800 comes to the SMPS IC (IC800 M C44608). The SMPS
IC has a eight-pin DIP-8 package and an external MOSFET with a cooler is mounted on it. It has a built-in
oscillator, overcurrent and overvoltage protection circuitry and runs at 100kHz. It starts with the current from the
primary side of the transformer and follows the current from the feedback winding.

- Feedback current is deteceted by optocoupler 1C803. Depending on the control current coming from the
secondary side, SMPS |IC keeps the output voltage constant by controlling the duty cycle of the ~30kHz signal
(PWM) at the primary side of the transformer.

- Voltages on the secondary side are as follows: +30 Volts at D811, +8 Volts a D808, +15V at D810, -22 Volts at D812,
+12Vst at Q804.

- Using the output of the D808, a photo diode inside of the 1C803 generates feedback signal bu using optocoupler's photo
transistor. This photo transistor adjusts the control voltage at the 1C800 pin3. The voltage at this pin effects the pwm output
frequency on the IC800 pin5. And finally output voltages reach their correct values by this way.

- Voltage regulator 1C805 (LM7805) supplies +5 Volts, IC807 supplies +5V (off on standby mode), 1C809 supplies +3.3V
(by using output of the 1C807, off on standby mode), Q804 supplies +12Vst, 1C806 supplies +12V (off on standby mode),
Q808 supplies -5V, D812 supplies -22V. Standby mode controlled by standby control transistors Q805, Q806, Q807.

- =22 Voltsis used to feed the VFD (Vacuum Fluorescent Display) driver IC on the front panel. Using diode R844, —22V is
decreased and connected to the filament winding to produce the DC offset for the filaments.

11.2 FRONT PANEL.:

- All the functions on the front panel are controlled by IC300 (MT1379) on the mainboard

-1C300 sends the commands to |C101 uPD16311 via socket PL101 (pins 2,3 and 4).

- There are 16 keys scanning function, 2 LED outputs, 1 Stand-by output and VFD drivers on 1C101.
- Pin 52 isthe oscillator pin and is connected via R107 56K .

- LED D1 is bluein stand-by mode and off when the deviceison.

- Vacuum fluorescent display MD1 is specially designed for AV 2300.
- The scanned keys are transmitted via IC101 to IC300 on the mainboard.

- IR remote control receiver module 1C102 (TSOP1836) sends the commands from the remote control directly to
1C300.

- Socket PL102 carries the VFD filament voltage and—22 Volts.



11.3 I/Osand Back Pand:

- Thereare 2 SCART connector , 6 pieces RCA jacks, for audio output, 1 optical digital audio,1 s-video
output on the back panel.

- TOTX178isused for laser output.
- For optical audio output S/PDIF is used.
- Q620, Q621 transistors are to mute the audio outputs while switching the state of the unit (power on/of)

- SCART pin 8 controls 16:9 and 4:3 mode .

- When the pin 8 output of the scart becomes 5 volts, 4:3 mode is selected and 16:9 mode is selected when thisis turned off.

- There are antenna inputs for AM/FM tuner.

114 DDX Board (Class-D Amplifier):

- Chipset : 1xDDX-8228 + 2x DDX-2050

- Architecture : 1xFull-Bridge + 5xHalf -Bridge

- Power Supply : + 30V unipolar supply @ 6A max., + 3.3V @ 0.1A typ.
- Audio Input Interface: Serial 12S

- Control Interface: 12C

- Power Interface: + 30V @ 6A Max., + 3.3V@ 0.1A Typ
- Output Interface: Speaker Level

- Speakers: 4 OhmSatellites + 8 Ohm Subwoofer

- Output Power: 5x15 Wrms + 1x25 Wrms

-DDX Audio proccess ICis DDX-8228.

-DDX board have digital audio input with | 2 Sbus.

- For mute function, EAPD (pin51, External Amplifier Powerdown) signalis used. This signal comesto the
power output ICs U3 and U4 (DDX-2050 | Cs Pin25) as power down signal.



12. SOFTWARE
12.1 UNIVERSAL SERVICE PASSWORD

- Universal Password for Parental level is 1369

12.2 VERSION PAGE (Hidden Menu)

To see Version Page:
- PressDISPLAY button from remote for Setup Menu

- Press “1"-“3"-“5"-“7" at Setup Menu

- Setup Menu screen refresh and “Version” selection can be seen under “ Preferences Setup”
- Select “Version” for version page

-BUILD NO contains version and Hardware option other information for development only.

- Details of Build No as follows:

Tracking Build number and Hardware options from Version Page:

BUILD ND {2.XX) : D8XXx - X X X X .bin — X8X

e T e |

String
i Backend .
wpists Do Language Group (123458 [ mramen
=il Tuner Type (KST Panasonic) ~ Re+>RDS.0DX000(4
Loader Type {Fuss, Shinwa) HBD-> HO RDS+DDXE0(

—— DAC Type (CA)

Language Groups for AV13XX Receivers:

Group 1 |Group 2 |Group 3 |Group 4 |Group 5 |Group 6

MNEnglish  JEnglish  |Enghish  |English  |English  |English
2yFrench ltalian Danish Czech alovenian [serman
I German  |Portugues|Swedish |Palish Fromanian [Dutch
4

Dutch opanish  |Finnish  |Hungarian | Grotanan | Turkish

- Press“DISPLAY” button on remote control to exit menu.



123 VFD FULL SEGMENT TEST MODE

During Pressing “STOP” button on Front Pannel if you press Standby button all segments of VFD are higligted.

12.4REGION MANAGEMENT
At Version page by using arrow keys Region can be changed.
125 UPDATE FILE NAME

Proper Update file name can be learned from Version Page as follows:
First Characters of DAC, LOADER, TUNER and LANGUAGE group gives proper update file name.
Example: CFK.bin

12,5 CD UPDATE PROCEDURE

1) Player can be updated automatically with Update CD which contains proper file.
Check hidden menu for update file name.

2) Burn CD* within proper update file

3) There should be no Volume Name for CD
Open Tray and place update CD

4) Y ou can see

5) Press Play button to start upgrade

6) Y ou can see “File copying” OSD message for afew second

7) Tray isopen automatically

8) No need for CD in tray; Take it from away

9) During upgrade procedure “ CD upgrade start, Please wait..” indicator at OSD, and “ UPG” indicator at VFD

10) Upgrade procedure takes about afew minutes, please wait if tray is open

11) When CD updateisfinished tray is closed, screen is refreshed, update is finished

NOTE: * For “NERO Burning Rom” program

Ideal configuration;

Multisession selection should be “No Multisession”

File format should be “ 1SO9660" . Do not use “ Joliet”

It is better to erase with“ Quick Erase’ if you use CD-RW before burning
There should be no Volume lable

It may be better to put some dummy files sn CD update file



o Mepo Burning ROM i = |I:I|‘_§|
File Edit Wiew FRecordet Extras [Dakabase ‘Window  Help

W —w a wm oK e I e w1~ — Eemnne T | f—= T
&l New Compilation & 7] x|

i I Ch j Infa |Multisessiun| 150 I Label I [ates I hizc I Burn I Memw
i Cancel
Filez alreadp oy disc: [ kB [ Eyutes]
|Jzer data to be written: 0 KB [0 kE] HEmEoREss
- File systemn overhead: F3B KB 1 MB]
Qi Total data to be written: I3 KB (1 ME)
'g'u,:, o Filez/Folders:
— Created: 27.05.2004 03:50:37
@ Changed: 27.06.2004 08:50:37
Mized Mode CD
A
CD EXTRA
;I Open... |
[ i S N SR S N B i St R N TR s S (2 B i N TR B N S TR Sl
LZIME 100ME Z00ME 300ME 400ME S00ME B00ME FO0ME B00ME
[_MEC  DWD4RYW ND-11004 "~

Pay attention the left side. Select CD and CD_ROM (1SO) on the upper left side of screen




¥ Mero Burning ROM T ;IEIEI
File Edit Wiew FRecorder Exftras Daksbase ‘Window Help
a - _— fo . 1 II | T II P
New Eumpllatmn 21 x|

I Ch j Info  Multisessian I 150 I Label I Dates I Mizc I Burn I M
. - Multizession ol
" Start Multizession diss
CO-ROM [150] " Continue Multissssion disc Mera Express
& Mo Multisession
b [ @t
.-*-.uu:llu:u CD
¥ | Eefreshicompilation autamatically (without asking]
¥ Feplace files incompilation
@ = Archive bit set
Mived Mode CD % File date o lengthchanged
£ File contert changed
I £ filways
@ ™ | Bemove deleted files from compilation
CD EXTRA ¥ | &ddnew files b compilation
;I Open...
LlllllllllllllllllllllllIl:llll
ME 100ME 200ME 300ME $00ME S00ME B00ME F00ME S00ME

|_I"-.IEC D DR MD-11004

A

Sdect No Multisession




2 Nero Burning ROM 11N =10f x|

File Edt Wiew FRecorder Extras Database Window  Help

: - N I I i T I I P 1
| CD j Infa I Multizession 150 | Label I Dates I Misc I Burn I Mew
= File name length: IMa:-:. af 11 =8+ 3 charz 150 Level 1] j Cancel
Fi I -
CO-ROM [150] e IMDdE ] J Mero Express
Character set | 1503680 [standard 150 CO-ROM) =]
[ Joliet [Secondans wolume descriptor and directories uzsing Unicode]
'&MD o Felax 50 restrictions

IV Allow path depth of more than 2 directonies
[ IV Allow more than 255 characters in path
(ﬁ [ Dornot add the 11150 file version extension
Mixed Mode CD Felax Joliet restrictions
™ &llawmore Hian B4 characters for J oliet hames

@ Thiz CO' might not be readable under DOS Avfindows 3.1% For full
‘compatibility choose 150 Lewvel 1, 150 9660 character zet, and ho
CD EXTEA relaxed 150 restrictions.

;I Open... |
N N I )N S O N S S NS G O T S S B SN N A B B
b

B 100ME Z00ME S00ME 400ME S00ME AO0ME FO0ME 006
|_I"-.IEC DYDHR MD-11004 o L

Format isMode 1




> reropurnmgroe _io x|
File Edit Wew Recordet Extras Database Window  Help
= i B e T T B o 1
2]
i I CD LI Info I MultisessinnI'ISD' Label |Dates I Mizc I Bum I Mew
. - Yalume label Fancel
|SO966D: |MY_DISE
CO-ROK [150] Mero Expresz
AddDate.. |  AddCounter. |
Joliet: [F_DisE
Audio CD AddDae. || AddGouner. |
@ [T Lo uze the 1S DEEEN tewt for daliet
Miwed Mode CD
@ tore Labelz |
CD ExTRa
- Opet... |
T T I T A T N T Y T [N T T S T
LMB 100ME 200ME 300ME 400ME SO0ME B00ME FO0ME S00ME

|_f'-.IEC CDR MD-11004

A




2 Mero Burning ROM i ] _|EI|£[
File Edit Wiew FRecordet Extras Database Window  Help

T =~ — T, - [ [ S — Lo, o1 II R T II P PR e | — —_ III — i
Brew compiaion —————— 2/
i I CD j Infa I Multisessiunl 150 I Label Dates |Misu: I Burn I Mew
. - Yolume dates D ate Tirmne Fincel
Y aolume creation: 27052004 ~||085037 =
I JI =] Mero Express
| Yalume madification: I2F,EIE,2EIEI4 JIEIE!.EEI.E? =
. _ i S =
@j | Valume effective: |2?.|35.2|JE|4 J|ns.52.15 =
Audio CD iration: = EE
Yalume expiration: IE?.IIIE.EEIEI# J|na.52.15 —
— [ Set volume creation and modification bo curent date and time
Mixed kode CD File dates
' Use the date and time from the original file
@ i~ Usze current date and time
" Usze thiz date: 7052004 ~lloesn a7 |
CD ExTRA I o JI - BEE)
;I Open... |
T Tty E FrT | T FEE ST [ T EET T F T T LT B
LME 100ME 200ME 300MEB 400ME S00ME AO0ME FO0ME g00ME
|_MEC  DVD--RMW MD-11004 e -

Leavethedates asit is



¥ Nero Burning ROM : _|EI|_'£|
File  Edit Wigw Recorder Extras Datshase Window Help

- - 11'_'1'\ II il T II Pl |
I CD j Infa I Multisessinnl 150 I Label I Dates  Misc |Burn I Mew
. 1 Lackhing Cancel
[ Cache files from digk and netwark
CO-BOK [150] ™ Cache files smaller than Mero Express
i |E4 kB
Audio CD
Mized Mode CD
CD EXTRA -
;I Open... |
T T N N N I S N G N N G NN I N [ G I AN S A A N S
LMB 100ME 200ME S00ME 400ME SO0ME G00ME FO0ME S0aMe
|_MEC  DWD+RYW ND-11004 &

Leaveit asitis



_ioixi

File Edit: Wiew Recorder Ewxtras Database  Window  Help

- oo I I P | T I I s 1
2
I CD j Info I Multisessiunl 150 I Label I D ates I Misz  Bumn | Memw
. et Actian Cancel
[ Determine maximum speed
CD-BOM [I50] W MHero Express
IV wiite
[ Finalize CD [Mo further witing posziblel]
.i‘-.ul:lll:u CD :
Wiite speed: |8 (1,200 KB/s) =l
- "Wirite method; IDisc-at-Dnce j
;ﬁ Murnber of copies; |1 v Justlink
Mized Mode CD :
[ Use multiple recorders
; [T Da a viuz check before burning
&
CD EXTRA
;I Open... |
UM A N N SOt N N B S A NG N ) NN SR St N (N B ) NN SRR N SN A S S R
LZII"\"IB 100ME Z00ME S00ME 400ME SO0ME E00ME TO0ME S0arMe
|_MEC  DWD-HRMW RD-11004 &

Click the “New” on the upper right corner of the screen




& 1501 - Nero Burning ROM

Database  Window Help

File Edit Wew Recorder Extras

=10 x|
x|

545 IR E=NE

12 gt

yOd 9

=

I (b Fi _MEC  DYD-+RW MD-1100, j @

File Browser x
Mame “Hu Size @Desktup =) | Mame S e
{:l Belgelerim A6 rom 2,0
El@. Bilgisayanm o a 2]
= Yerel Disk (C:) it 1,
{1 barkod b thiru:l.ru:um 2,
-7 codepage
[—:I{:l Documents
& Adminis!
& alika
{:l All User:
{:l aykutd
{:l bulente
{:l burakbe:
EH:| Canang
. @=-(1 App
{:I Belc
i e CoolX
T gl ’l
SR S 2 I S S M e i N e e B N R N R R M S R
IME 100ME Z00ME S00ME 400ME SO0ME BO0ME FO0ME BOOME
Use drag & drop ko add files to wour compilation, |_r'-.IEC DWDH-RA MD-11004 E s

Select your file from file browser then you will see your file in the “Name” section on the
right side and then copy the files to under “Name” section on the left side.(thisisjust an
example you will see your file name when you are doing this process)



#% 1501 - Nero Burning ROM _

File Edit Wiew Recorder

Extras

Database  Window Help

=10 x|
x|

12 gt

@ Q7| @ Fonec pvosrw D110 v | B

9 @

|Eiurns the current compilation

1501 File Browser X
?:' MY _DISC Mame i Size @Desktup -
) G ROM : | =0 Belgelerim
] DEMUK.ROM 2 | 242 Bilgisayanm
] RDSA.ROM 1| B verel Disk(C:) e
=] THIRD ROM : ~barkod | g AR
-7 codepage
= Documents
-] Adminis!
& alika
{:l All User:
{:l aykutd
{:l bulente
{:l burakbe:
EH:| Canang
. @=-(1 App
: {:l Belc
i e CoolX
. | P | )|
L.III ] NI e
ME 100ME Z00ME S00ME 400ME SO0ME EO0ME FO0ME BO0ME
Use drag & drop to add files o wour compilation, |_r'-.IEC DR PD-1 10084 E s

Click the “Burns the current compilation”
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Fitle Edit. Wew Recorder Extras Database ‘Window Help

. — e |l e e 1]
5 2
| "_ I ch j Info I Multisessiunl 150 I Label I Dates I Misc  Bum I Bum
301 . Action Cancel i
G'.T N [ Determine masimum speed =
CO-ROM [150] [ it Mero Express Z,0
v “witite f"
[™ Finalize CO [Mo further witing posziblel] 2’,
Wirite speed: | 8 (1,200 KB/5) =]
“ribe method: IDisu:-at-u:unu:e j
Humber of copies; |1 v Justlink
™ Use multiple recorders
[ Do a viuz check before burking
Dz Info |
il
N A N A N NN N S
LME 10arME 200ME 300ME 400ME S0are c00ME TOOME S00ME
|_MEC  DVD4RYW ND-11004 & s

Then you will see this screen and click the “Burn” on the right upper side of screen




/* Checking discs - [1501] 1N =10O] =1
File Edit W¥ew FRecordet Extras Database Window  Help

=| ¥ H| % 53 el © @ Q||| @ Fec oo -| (g
9 @

Compilation name: DY¥D-+RW ND-1100A: Waiting for Disc _?IEI WME 4 005271
| Time | Ew i Pleaze inzert an empty dizc bo wite b, |ﬂ
PR A
Wadriting file:
Copy: (00 00: 00
Winte speed:
Dizc required far the compilation: CD-R/RW (15
| Dz wpe in the recorder: [Empty]
Completed: 0%
|
Recaorder | Action | Buffer Level | Recarder State |
_MEC DvD+RW MD-110... idle | Feady
[T “erify writter data
Checking discs NEC  DYD-HRW ND-11004 "~

Y ou will see this screen and tray will open itself on computer ,then place the CD in CD-ROM
And it will start writing. At the end you will see “burn complited”
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