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Chapter One Brief Introduction to Product

Section One  General Description

   MA-2000S (RU) is a set of home theatre system composed of active 5.1CH satellite speakers with brand-new appearance and dual decoder. This system includes an external decoder, a subwoofer speaker with new appearance and the same five satellite speakers. The decoder is with DOLBY, DTS digital signals decoding function; stereo audio signal, coaxial and optical digital signal input function; and digital tuning function. 5.1CH audio output connects with active speaker directly. The main speaker of 5.1CH active speaker is subwoofer speaker, with 5.1CH power amplifier which outputs and connects with 5CH satellite speaker. This product is with complete function; overall silvery metal sense of reality; the massive mirror surface of the front side of decoder matches with electroplating outline border; character display matches with light, fashionable in appearance and special design in 5-direction button. 

Section Two  Function and Feature

2.1 One-way optical digital signal input
2.2 Two-way coaxial digital signal input
2.3 Two-way stereo audio signal input
2.4 DTS, DOLBY, DOLBY Pro. LogicⅡ decode function
2.5 Built-in channel noise test function
2.6 Four preset digital sound field processing (DSP)
2.7 Separate level adjustment to multi-channel

2.8 High, low tone adjustment function
2.9 Auto mute function when no signal
2.10 With standby function
2.11 Digital tuning function
2.12 Save and call radio station programs 

2.13 Manual, auto searching function 

2.14 Separate 5.1CH power amplifying 

2.15 Full remote control operation
2.16 Short-circuit, over-voltage, over-current and over-heat protection function

Chapter Two Operating Principle

Section One  System Composing

The electronic solution of MA-2000S (RU) is mainly composed of the following several modules (appendix diagram 1): 

1. Signal processing board: including switching power circuit, input selection circuit, DTS, DOLBY, DOLBY Pro. LogicⅡ decode and volume equalization;
2. Panel: static VFD display, menu button and main volume control; 

3. Power amplifier board: linear power supply, separate 5.1CH power amplifying. 

Section Two: Operating Principle

2.1 Signal processing board

2.1.1 Operating principle for power supply

Power supply of decode board adopts switching power supply, and its schematic diagram is shown as follows (appendix figure 2): 


                                                       




Schematic diagram for switching power circuit

220V AC electric supply is added to integrated bridge rectification circuit through common mode rejection inductor L122. 311V DC outputted after bridge rectification is individually added to two transformers through TC501 filtering, and then sent to DRAIN control pin of switching module U501 and U502. 

The power operating voltage of IC supplies for IC working after being filtered through rectification directly and voltage-divided through resistor. Diode D508, capacitor C516 and resistor R516 compose absorption circuit, which provides the discharge return circuit of reverse electromotive for transformer 1-4 winding. The FB pin controlling IC is feedback control pin, which decides the conduction of pulse width and time limit according to its current to ensure the stability of output voltage.

Decode is with the function of DC power on and off:
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When the machine connects with power supply, the output voltage of transformer generates a 76V high frequency voltage in the pole of controllable silicon V117A through VD112 self-wave rectification, and meanwhile couples to a same high frequency voltage in the pole of V117G through capacitors C279 and R262. Due to the effect of feedback voltage stabilization, a stable 5V DC voltage is achieved in pole of V117K. As a result of conduction of controllable silicon, 76V voltage decreases to about 7V. All other secondary winding has no output. Power board only has CPU5V output and power is in standby working mode.

When standby changes to power-on mode, 39 pin of panel IC TP6317 outputs a high level to make the conduction of triode V116 and give a low level to G pole of V117. Controllable silicon V117 is cut off and other winding begins normal working. 

2.1.2 Signal processing board

1. Input selection circuit (appendix figure 3) 

MA-1000S has 5 kinds of input means: optical input, coaxial input, CD, DVD and tuning input. 
Digital signals of optical and coaxial input are processed by decode board. The analog input selection of MA-1000S is fulfilled through electronic switch IC N117 CD4052, and its truth value table is shown as follows: 

	
	CD
	DVD
	Tuning

	A
	0
	1
	0

	B
	0
	0
	1


After the analog signal of MA-1000S passing N117, selected through IC N118 CD4052 and then sent to volume and equalization control IC N119 M62446. After signals being processed by M62446, outputted to power amplifier board for amplifying.

2. Decoding part circuit (appendix figure 4) 

Material list for main components of decoding part (appendix 2):

CUP: control unit of the whole machine (appendix figure 5)
IC 493264: high-performance digital audio decoding, including DOLBY decoding, DTS decoding and DSP processing

IC 8415: series audio digital signal receiving 

IC CS5340: 2-channel A/D conversion

IC CS 4360: 6-channel D/A conversion

IC 24C02: state memory

IC 74HC04: multi-path inverter

IC BM1117-3.3: 3.3V voltage regulating IC, providing power for CS8415 and CS4923.

Operating principle:

After optical and coaxial signal being filtered through inductor and capacitor, opposite phased through inverter, and then sent to the signal input pin 4, 12 and 14 of series audio digital signal receiving IC CS8415. After passing through this IC, series audio digital signals converse into PCM signals, sending from 16 (sampling rate signal), 17 (main channel clock signal) and 18 (audio data signal) pin of this IC to 25 (sampling rate control signal), 26 (clock signal) and 22 (PCM data input port 1) pin of digital audio decode IC, and then perform data processing.

Signals of left and right channel of analog signal are sent to decode board after passing through XS17. After being processed by front-stage small signals, signals are sent to 10 and 12 pin of IC CS5340 to perform A/D conversion, changing analog audio signal to PCM signal and then sending from 4 (audio PCM signal), 17 (sampling rate signal) and 18 (clock signal) pin of CS5340 to 27, 28 and 29 pin of CS4923, that is, inputting from another PCM input port of CS4923 to perform data processing.

Therefore, digital sound field processing of analog signal is relatively independent from coaxial and optical signals’ processing. If working of some kind of way is abnormal, the possibility of having trouble before CS4923 is more.

CS4923 is with strong digital sound field processing function. All DSP processing, PROII processing and DOBLY/AC-3 processing are performed inside through being controlled by CPU.

Audio PCM signals after being processed by CS 4923 are send to CS 4360 to perform D/A conversion, reverting PCM signals into 6CH analog signals, then filtering the noise outside frequency range through a band-pass filter, and then sending to input selection part to perform selection input.

2.2 Panel
Panel is mainly composed of VFD screen, drive IC TP6317, IR sensor and indicator display circuit which mainly fulfill functions of man-machine conversation and working mode display.

The composed frame diagram is shown as follows (appendix figure 6):








Through three controlling lines DTS, DCK, DDA, CPU controls TP6317 to display whole machine working state, and receive the user control order sent by TP6317. Control the controlled circuit of whole machine to make the machine work in indicated state.
When users are operating panel buttons, through keyboard scanning circuit, controlled order is sent to TP6371 controlled order. After TP6317 coding driving inside, it outputs data to CPU which fulfills the control of controlled circuit and controls VFD display through TP6371.

VFD101 is vacuum fluorescent display screen with the most obvious feature of high brightness. The 1, 2, 19, 20 pin is filament power supply; through controlling TP6317, CPU controls display of screen to make characters of corresponding working mode display on screen.
Remote control receiving circuit is mainly composed of remote control receiving head, among which the 2nd pin is grounding, the 3rd pin is power-supplying end and the 1st pin is signal output pin that outputs to CPU directly. CPU controls the corresponding circuit according to received signals.

2.3 Power amplifier board
2.3.1 Part of power supply (appendix figure 7) 

Power amplifier power adopts liner power supply. After being rectified through rectification diode VD100~VD103 and capacitor C170, C171, filter and output +28V, -28V voltage to supply for power amplifying IC 7296; After being rectified through rectification diode VD104~VD107 and capacitor C160, C161, filter and output +18V, -18V voltage to supply for power amplifying IC 7265.

2.3.2 Part of power amplifying

6CH audio signal is processed through decoder and inputted to power amplifying circuit by Q-link to perform amplifying individually. Signals of main channel, surround channel and center channel are amplified by three integrated power IC TDA7256. Signal of subwoofer is amplified by one integrated IC TDA7296.

The used IC (TDA7265) has the following features (attached with TDA7256 data): 

1. Complete protection circuit: shored to earth protection, over-heat protection; 

2. Voltage range of power supply: ±5～±25V;

3. Casing: bi serial 11 pins casing;

4. Power: 2*25W (8Ω);

5. With mute function.

The used IC (TDA7265) has the following features (attached with TDA7296 data):
1. Voltage range:±35V；

2. Power: 60W (4Ω);

3. With mute and standby function;

4. Complete protection circuit: over-current protection, over-heat protection;

5. Casing: bi serial 15 pins casing

2.3.3 Anti impulsive sound circuit when power on and off (TDA7296)
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When power on, the process of “standby → mute → work” fulfilled by delay circuit has effectively eliminated the power-on impulsive sound. When power off, the process of “standby → mute → work” fulfilled by delay circuit has effectively eliminated the power-off impulsive sound.

Appendix

Appendix 1 Schematic diagram
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Figure 1 MA-1000S functional block diagram
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Figure 2 Schematic diagram for power
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Figure 3 Schematic diagram 1 for signal processing board
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Figure 4 Schematic diagram 2 for signal processing board 
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Figure 5 Schematic diagram 3 for signal processing board
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                PCB for signal processing board
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Figure 6 Schematic diagram for panel
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     PCB for panel
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Figure 7 Schematic diagram for Power amplifier board 
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                   PCB for Power amplifier board
Appendix 2  Function introduction to main IC pins: 

1. CS4360

CS4360 is a 6CH audio DAC (Digital-to-Analog Conversion) produced by CIRRUS LOGIC Company. Digital volume adjustment may be fulfilled through software. The adjustment factor of each step is 1dB, and with 119 dB attenuation range. Adopt +3.3V or +5V voltage to supply power. 28 pins casing and the main features are :

① 24-bit sampling accuracy

② The highest 192KHZ sampling rate

③ Dynamic range: 102dB
④ SNR: -90 dB
⑤ Low power consumption: In +3.3V voltage operating mode, power consumption is 105mW
Pin function of CS4360 is shown as follows:
	Pin
	Name
	Function 
	Pin
	Name
	Function 

	1
	VLS
	Series audio power supply, +3.3V
	15
	M2
	Mode 2

	2
	SDIN1
	Series audio data 1 input
	16
	FILT+
	In-phase feedback voltage output

	3
	SDIN2
	Series audio data 2 input
	17
	VQ
	Static operating voltage connects with filter externally

	4
	SDIN3
	Series audio data 3 input
	18
	MUTEC3
	Output 3 static control

	5
	SCLK
	Bit clock
	19
	AOUTB3
	Analog audio 3 output

	6
	LRCK
	Left/right channel clock
	20
	AOUTA3
	Analog audio 3 output

	7
	MCLK
	Main clock input
	21
	GND
	Ground

	8
	VD
	Digital power supply, +3.3V
	22
	VA
	Analog power supply, +5V

	9
	GND
	Ground
	23
	AOUTB2
	Analog audio 2 output

	10
	RST
	Reset input
	24
	AOUTA2
	Analog audio 2 output

	11
	SCL
	Series control clock
	25
	MUTEC2
	Output 2 static control

	12
	SDA
	Series control data
	26
	AOUTB1
	Analog audio 1 output

	13
	CS/M1
	Chip selection/mode 1
	27
	AOUTA1
	Analog audio 1 output

	14
	VLC
	Control port power supply, +3.3V
	28
	MUTEC1
	Output 1 static control


2. CS 4923

   CS4923 is a digital processing IC, including DOLBY decoding, DTS decoding and DTS processing, etc. The function of its main pins is as follows:
PIN 30: Main clock input port

PIN 31: DSP clock select internal clock when port is low. 

PIN 8－11, 14－17: Data address output and data input port

PIN 7: Clock input port of I2C-way communication

PIN 19: Data input port of I2C-way communication

PIN 5: Address, data input/output latching port 

PIN 21: External recorder selection port

PIN 36: Reset input port

PIN 22: PCM audio data input port 1

PIN 27: PCM audio data input port 2

PIN 25, 28: PCM audio data input bit clock port 1, 2

PIN 26, 29: PCM audio data sampling rate input port

PIN 42: Audio data sampling rate output port

PIN 39, 40, 41: Digital audio output port

PIN 43: Audio data output bit clock

PIN 44: Audio main clock

3. CS5340

CS5340 is a 2CH A/D switching IC whose function is to switch analog signal into PCM signal to make CS4923 perform digital sound field processing. The function of its main pins is as follows: 

PIN1, PIN16: Mode selection

PIN2: Audio main clock
PIN3: Digital signal input/output power supply

PIN4: Audio data output

PIN5, PIN14: Grounding pin

PIN6: Digital power supply

PIN7: Sampling rate control

PIN8: Left/right clock signal

PIN9: Reset signal

PIN10, PIN12: simulate signal input

PIN13: Simulate part of power supply

PIN15: Positive sequence reference voltage 

4. CS 8415

PIN1: Control input/output data line

PIN2: Byte control

PIN4, PIN5: Serial audio signal input port

PIN12-15, PIN25, 26：Serial audio signal input port 

PIN6: Power supply

PIN9: Reset signal

MATEARIAL LISTS

signal processing board
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0200136__|PORCELAIN CAPACITOR [50V 473 220% 5mm pcs| 4
0200138 __|PORCELAIN CAPACITOR [50v 104 220% 5mm pcs | 1
0260200 |cD CD11C 16V47U=20%5+7 2 pcs| 4
0260028 | CD CD1116V220U:20%6+12 2.5 pcs| 5
0260613 _|CD CD11C 16V220U220% 87 35 pcs | 1
0260075 __|cD CD11 50V10U220%5%112 pcs| 1





[image: image22.png]MATERIAL CODE] MATERIAL NAME SPECS & MODEL UNIT[QTY
0390168 [INDUCTOR 100UH=10% 0410 SHAPED 12.5mm pcs | 1
0570006 [DIODE 14148 pcs| 6
0620002__|LIGHT RADIATION DIODE (@3 RED pcs| 5
0620040 | LIGHT RADIATION DIODE [38 4SC WHITE WITH BLUE pcs| 4
0780026 [TRIODE [2N5851 pcs | 1
0882414__[IC [TP6317 LOFP& pcs | 1
2360002 |RECEIVING HEAD HS00388 pcs | 1
1340003 |LIGHT TOUCH RESTORE SWITCHHORIZONTAL 6x61 pcs| 4
1200669 |DISPLAY SCREEN HLD730 pcs | 1
5233704 |SOFT SPONGE SPACER [8x7+7 DOUBLE SIDED HARD (50 RIGIDITY) | PCS | 1
5234240 |SOFT SPONGE SPACER 10x10+3 DOUBLE-SIDED HARD (60 RIGIDITY] PCS | 1
1970085 |NEEDLE NETWORK [3p7.5mm 2.5mm pcs| 2
2121887 |FLAT CABLE 12P300 2.0 2 PLUG WITH L NEEDLE REVERS PCS | 1
5446888 __|PCB SEMI-FINISHED PRODUCT [GMA1000B-0 MA-1000S(RU) eS| 1





power amplifier board
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ToweEs Jpcs EAIE o] 1

o0t |CONNECTIONCERES ot SHAPED T5mm eS| 5 WIS

2100004 |cOMNECTIONCoRos o8 SHAPED tomm s [ 15 [N WT N WO NaLWE W22 WS WER WO WY
o000 |CONNECTIONCORES |68 SHAPED 125 FES| 5 st

100007 |COMNECTION Coros o5 SWAPED e oS | o Wi WS TSROV ES G

2100015 [CONNECTION Coros [0 SWAPED famm PS8 W NN TN WL AW IS
510017 |CONNECTION CORDS " [ot. shAPED 20mm s |6 WAWGWToM20 a2

0000075 [ CARBON FILWRESISTOR—[1oW5100 :5% pes| 1 [0

00000220 _|cARBON FILMRESISTOR 1wtk s | 11 [FOOROSRIORITS R0 RIS KBRS RIS
o000 CARBONFIWRESISTOR | Towiaicsn bes| 7 [rioswior

00000459 CARBON FIW REsisTor [ Wiokes: s |7 [isiniss

000005 CARBON FI RESisTor [ ToWT2ke5: s |5 |wist st

00000159 | CARBON FILWRESISToR [ oWa0ke5: bos |4 |Riar ot

00000459 CARBON FILW REsisTor [ Twarkcss s |5 [RiszRHoRitT

00000189 | CARBON FILWRESISToR [ oWS0ke5: pes| 1 [rit

00000570 CARBON FILW REsisTor WK s | &R0l FOGRITRITSRT

O00004#5 | CARBON FIIRESisTor [ ToWTokes: s |7 [risortis

00000549 | CARBON FILW RESIsToR [ TWsokes: bos |6 R0 RIS RGRTTERZS

00000599 CARBON FIO REsisTor [ To00kcsie Pos| 5 [rissrisonisz

00000579 | CARBON FI RESIsToR oWz bos| 7 [iseRtis

00002089 | CARBON FIOWRESISToR | TAWA K3 s |1 [riss

00000849 CARBON FIOIRESisTor—[T2W 47457 eS| & ROl RO RTARTRTEA

o0000259 | CARBON FIWRESISTOR [T skcste bos| 3 [RiizRriTA

02005309 |PORCELAN CAPACTToR—[s0VI51sti, SAPED Smm [ ps| 1o

0200500 |PORCELAN CAPACTTOR 50 T0sef SHAPED Smm | pcs | 7 [cirocion

02003120 | PORCELAI CAPACTTOR 50V 471:10% SHAPED smm | s | 5 [cloa Clus i Ci2scTo0ctn
o2tovs0[TeRmNAL SockeT o0V 473100 savED 5| pos | 1[S00 BT CI2TCIoA COTCTRETRE2

[s.c172.c173 =i





[image: image24.png]MATERIAL CODE| ___ MATERIAL NAME SPECS 8 MODEL UNIT[ Q1Y LOCATION
ITERYLENE CAPACITOR 100V 473 25% SHAPED smm | PCs | 12 |§ 100 T3,C120,C127,CI34 CIST,CHas Cldo Clea 1
| 0201560 [TERMINAL SOCKET 00V 105 £10% SHAPED 5mm | PCS | 6 _|C148,C156,CTE8.CTB8,CTEB.CT6T
[TERVLENE CAPACITOR | 100V 10325% SHAPED 5mm__| PCS | 6_|C148,C156,C158,C169,C166,C167
[PORCELAIN CAPACITOR |50V 104 £20% SHAPED 5mm | Pes | 1_[cia2
260005 __|cD COTH S0ViU=20%6+11 C5 PCS| 7 [ci0cisz
0260139 |0 CD1150V47Uz20%5+11 C5 | PCS| 6 _|C105.CHO.CHT7CRACTICTSA
26085790 DT 16Vi0U=20%5xHics | PCS| 3 |C138.CT51,C155
2600019 |0 Cot11ovz20:20%5x11 C5 | pes| 2 [c14rciss
260164 |cD D11 Z5VATUR0%5xT1 C5 | PCS| 8 |C06,CI1Z.CTO.CIz8 CT33CTIB.CHT8.CITT 78
02604939 CD CD11 50V0.1U20% 5%11 C5. R 5 [C100,C108,C115,C122,C129
0260539 |0 Cot1 35vaTUm20tont2 Co | Pes| 2 [c1asciaa
260162 |cD Cot1 Z5ViooUs20worizCs | Pes| 1 [cian
570006 _|DIODE T pes| & [y g g g
05800119__|VOLTAGE REGULATOR DIODE| 12V 172 pCs| 1 [votos
5800520 VOLTAGE REGULATOR DIODE |2V £5% 172 PCS [ 2 [VoTi1vbiTs
07800529 __[TRIODE aotac pCs| 2 [vioovion
07800339 [TRIODE 9075 PCs | 1 [viez





[image: image25.png]MATERIAL CODE] MATERIAL NAME SPECS&MODEL ____|UNT[QTY LOCATION
CIEEG o ovaTooUa s 75 | pes| 2 [cimacier
CTamG) LA ssvaToauzaveteas 75 [Pes| 2 Cmcimt
CEENE Cotn ssvaTooUsamisess 75 [pes| 3 lcimocit

[omwiss o CotiksvaToot=ans 183575 [pes| 2 lcimcimt
So004ss — |CARBON FILW RESISTOR WA 70:5% SHAPED FLAT 156 | Pes| 1 |Ris8
021003 [TERYLENE CAPACITOR o0V 108 0% 7mm pes | s [clorciiachicmcies
G5i0t20 [TERVLENE CAPACITOR o0V T04 5% Tiom FCS |6 [CH07.C114,C1a1,CT28, 35,0148
G5T0651[TERWINAL SOCKET 60V 258 107 FCS | 4 |CIBtCTssCTACTTS
0210215 [TERYLENE CAPACITOR o0V 228 5% amm pes |+ [cistcisscmmacts
510150 [TERVLENE CAPACITOR 60V 165 10% SHAPED B | Pes |5 |ci57,Cen.Cio
0210225 [TERYLENE CAPACTTOR o0V 103 5% SHAPED 5mm [ pes | 3 [ci7.Crancre
G365 |CERANIC CAPACITOR 7 00VAC 472 220% 2 o | Pes| 1 [con
360175 [PORCELAN CAPACTTOR 5oV Tod 0% 2 5mm Fes |1 [ciat
osToo0t[piooE ot rs| 1 Jvores
oston20[oiove 404 ecs| o [T0TVOTUTVOIZVOTUS IR VOO VUG V|
5o [FUSE FOIDER EEe) Fes |1 [fim
o004 [FusETUBE EETEE pes| 1 [
Zio006[FUSETUSE AL 250 FCs | 4 [FLioTFLTORFLIGSFLIGE
Ss70057 [FUSE HoLDER 0 Ps| s [FLiotrLioaFLTosFLIOS
ToAiis7 [SOCKET PR Fes |1 [%ss
oAt |SOCKET 75 75 PS5 [XSeRSTS
Tsanoss[socKET 55 somm pes| 1 Jxso
ToAoso[SOCKET 755 s Fes |1 [est
Tsano77—[socKET 1P 20mm pes| 1 Jxss

6PCS FOR WETAL BRACKETHERT RADIATOR.

000157 |SELFTAPPING SCREW [E— s | 15 [(PCS FOR METAL BRACKETHEAT RADIAT
Sa0ts [SEALNG ST 57451751 SPONGE P52 [UPPER AND LOWER OF REAR BOARD
S54017[SEALING STRIP 585 45771 SPONGE FCS | 1~ |LEFT AND RIGHT OF REAR BOARD 0"





[image: image26.png]MATERIAL CODE] MATERIAL NAME SPECS & MODEL UNIT Q1Y LOCATION
5234018 |SEALING STRIP [243.411x1 SPONGE PCS| 1 _|LEFT AND RIGHT OF REAR BOARD
5234019 |HEAT INSULATION SPONGE SPACE]41x10x3 SINGLE-SIDED HARD _| PCS | 2 |BETWEEN REAR BOARD AND HEAT RADIATOR
5234246 |HEAT INSULATION SPONGE SPACE224x113 SINGLE-SIDED HARD _| PCS | 2 |REAR BOARD AND HEAT RADIATOR
3871573 |IRON BRACKET MA-1000S pcs| 3
5231418 |MICA SPACER 22522501 PCS| 3 [TDAT265SCREW 3PCS
5234171 |MICA SPACER 30<30<0.15 HOLE@3.2 PCS| 1 [TDAT296/SCREW 1PC
3871208 |REAR BOARD [MA-1000S(RU) SILVERY WHITE__| PCS| 1
3560184 |HEAT RADIATOR [235.5x62x17 BLACK MA-10005__| PCS| 1 |REAR BOARD
5446884 |PCB SEML-FINISHED PRODUCT __|4MA1000-0 MA-1000S(RU) Al pes| 1
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