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1 Circuit Makeup

This unit's circuit can be divided into six parts.

1.1 Source Circuit

Supplies power to each circuit unit.

1.2 Input Circuit

Selects one of four lines of input analog signals and sends it to the rear circuit.
1.3 Volume and Tone Adjusting Circuits

Adjusts master volume and treble and bass tone of input signals.

1.4 Power Amplification and Protection Circuits

Amplifies input signals' power to drive speakers to produce sound; Protects circuits of speakers
and power amplifier automatically in abnormal conditions.

1.5 Microphone Circuit

Adjusts volume and tone of signals from the microphone and superimpose them on left and right
channels after echo processing.

1.6 Main Board Control and Display Circuits

Receives control commands and send control signals to achieve control function. Drives the VFD
screen to show the current working mode.

The Explanation For Key Components

IC Sc6931P
£
VDD [ \J pd VCC
XIN B pd LPF1IN
XOUT E] pd LPF1 OUT
D1/REQL] b1 OP10UT
D2/SCKE] ed OP1IN
D3/DATA E] hd REF
D4/IDSWE] hid CC1
TEST E] hid CC2
EASY/U-COME] hid OP2 IN
SLEEP [ hid OP2 OUT
D-GND [ hid LPF2 IN
A-GND [2 hd LPF2 OUT
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2. Volume adjustment, sound field processing and EQ adjustment
circuits.

All channel signalsare sent toN402 inside whichthe independent volume adjustment,
EQ adjustment andall sound field modes process are performed.

The sound field processing and EQ adjusting circuit ismainly processing the L&R
channel signals. According to the schematic diagram, the L&R channel signalsare
added simultaneously tothe pins 15,17, 13 and 16 of N402. When the unitmode is in
the Hi-Fi mode, the internal circuitof the pins17&16 is connected and the otherinput
signals are cutoff. At this time, only the L&R channel volume canbe adjusted andonly
the pins 31&32send out signals. Therefore, the unit is inthe 2CH outputmode. The
unit mode isnot in the Hi-Fi mode, otherinput signals are connected but the pins
17&16 signals are cutoff. At this time, all channel volumescan be adjusted
independently and the sound field processing or EQ adjusting of the L&R channels
can be performed. Finally, all channel signals pass out fromthe pins 31,32, 33, 34,
35&36. The SW channel signalfrom the pin36 reaches the amplified speakers tobe
amplified through the SW output terminals. Other channel signalsreach to the power
amplifying circuit tobe amplified. The L&R channelsignals will gothrough 1% grade
LPF and MIXamplification (Karaoke signalsare overlapped intoL& R channels).

3. Input signals detect, search and frequency spectrum sampling cir
cuits

3.1 Input signalsdetect and searchcircuit: The six channel signallines of theinput IC
N402 are connectedwith 100K samplingresistors R533, R534,R657, R676 andR678
respectively. The signals are mixed bythese resistors andadded to the opposite-phase
input terminal tobe amplified. VD431and C481 connectedto N403B's outputend
constitute half-wave rectifyingfilter circuit. Then the signalsreach the voltage comparer
composed of N40O3A. The outputend of NAO3A(SEARCH)is connected tothe pin 28 of
CPU. Thiscontrol signal isthe search anddetect signal: whenit is lowlevel, it entersthe
search mode; whenit is highlevel, it stopssearching. Its works as follows:

3.1.1 When thisunit is getting started, the A&B control signalsfrom the pins38&39 in
the domination ofthe CPU's interprogram are addedto the inputselect circuit to
search circularly once. When there are no signals inthese four inputconnectors, the
VCD mode stopsautomatically. When there are signals in one of the fourconnectors,
AC signals willappear in allchannels of theinput N402. These ACsignals are
amplified by N403B and rectified andfiltered by VD434 and C481 tobecome DC
signals. Atthis time, the opposite-phase voltage 0f N403A is0.01V. When this DC
voltage surpasses 0.01V, the outputend of N403B sends out ahigh level (SEARCH)
close to positive power supply voltage (A+6V) which reachesthe pin 28 of CPU. CPU
keeps searching inthe connector inwhich there areinput signals andthe unit will play
normally.

1.2.2 When pressthe SEARCH onthe front panel, CPU sends outA&B control
signals again to start searching. Meanwhile, the pin 27 (EX) sends outa high level
which makes V446inductive. The emitter of V446 sends out ahigh level which passes
through R498 which makes the opposite-phasevoltage of N403Ato be 0.4V. Thatis
to say, if youwant to stopsearching of CPU, the gained voltage after the inputsignals
are rectified andfiltered must exceed0.4V. This voltageis higher than0.01V when
this unit isgetting started inorder to avoidthat the CPUreceives signals mistakenly
and stops searchingdue to thelarge external interference signals. If theinput signals’
amplitude is nothigh enough, CPUwill continue searching. When the amplitudeis
high enough, N403Asends out highlevel to the pin 28 tostop searching. The pin 27
(EX) will become low level againand the opposite-phase voltage of N403Awill also
returns back t00.01V. The whole searching process isfinished.

GENERAL DESCRIPTION

The W78E54 is an 8-bit microcontroller that is functionally compatible with the W78C54, except that
the mask ROM is replaced by a flash EEPROM with a size of 16 KB. To facilitate programming and
verification, the flash EEPROM inside the W78E54 allows the program memory to be programmed
and read electronically. Once the code is confirmed, the user can protect the code for security.

The W78E54 microcontroller supplies a wider frequency range than most 8-bit microcontrollers on the
market. It is functionally compatible with the industry-standard 80C52 microcontroller series, except
that one extra 4-bit bit-addressable 1/O port (Port 4) and two additional external interrupts (INT2,
INT3).

The W78E54 contains four 8-bit bidirectional and bit-addressable 1/0O ports, three 16-bit
timer/counters, and a serial port. These peripherals are supported by a eight-source, two-level
interrupt capability. There are 256 bytes of RAM and an 16 KB flash EEPROM for application
programs.

The W78E54 microcontroller has two power reduction modes, idle mode and power-down mode, both
of which are software selectable. The idle mode turns off the processor clock but allows for continued
peripheral operation. The power-down mode stops the crystal oscillator for minimum power
consumption. The external clock can be stopped at any time and in any state without affecting the
processor.

FEATURES

» 8-bit CMOS microcontroller

» Fully static design

» Low standby current at full supply voltage

e DC-40 MHz operation

e 256 bytes of on-chip scratchpad RAM

» 16 KB electrically erasable/programmable EPROM

» 64 KB program memory address space

= 64 KB data memory address space

» Four 8-bit bidirectional ports

« One extra 4-bit bit-addressable /O port, additional INT2 / INT3
(available on 44-pin PLCC/QFP package)

e Three 16-bit timer/counters

« One full duplex serial port

« Boolean processor

« Eight-source, two-level interrupt capability

¢ Built-in power management

+ Code protection mechanism
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3 Input Circuit

The input circuit of AB217 incorporates a dual channel one-out-of-four electronic analog switch.
Among four lines of analog signals VCD, CD, DVD, TAPE, Channel R is sent to Switch X and
Channel L to Switch Y. Input signals can be selected through controlling high and low level combin-
ation of Pins 9&10 in N401. (Figure 3)

N401
CD4052

12 X0
14 |x1
15 | X2
11 /X3

Send to the Rear
L . Circuit to Process

INH—

o N
w

1 ,/Y0

5 JIvi

2 Jv2 Y
a_ Vs B—

| [ —Control End

‘cow

VCD | CD | DVD | TAPE

REC
OUTPUT

Input Circuit Diagram and CD4052 Real Value Table (Figure 3)

For instance, when Pin 9 (End B) is measured to be high level and Pin 10 (End A) is

measured to be low level, according to the real value table, the switch is connected to DVD signal
and thus N401 sends the signal to the rear circuit to be processed. Through this process, N401
realizes the function of selecting the DVD signal from four lines of signals and sending the DVD
signal to be processed. Pin 6 of N401 is the INH which decides whether the whole switch is effective
or not. When it is low level, N401 is effective. When it is high level, the output end of N401 is
suspended and therefore the switch is invalid. However, this unit is usually grounded, so the switch
is always effective. Pin 6 is used as mute sound controlling pin.

The output CH L & R signals are coupled by R457/R458 into two lines: One line is coupled by C443
and C444 and sent out from REC jacks as signal source for recording. The other line is sent to the
rear circuit to be processed.



4 Volume, Tone and Balance Adjusting Circuits 8.2.2 Schematic Diagram of The Front Panel's Control Board

The L and R signals from input circuits pass through coaxial potentiometer to adjust master 2
volume. Then the signals are buffered and enlarged through N901 and sent to the tone- . &
adjusting circuit composed of RP903, RP902 and N902. RP902 is the bass tone-adjusting _ ﬂ‘g—m—
potentiometer and RP903 the treble tone-adjusting potentiometer. PFigure 4% f 2

The tone-adjusted and volume-adjusted channels L and R signals from Pins 7&1 of N902 are added RN § ® i
to balance potentiometer to adjust L's and R's balance. Finally the signals are sent to mix amplifying ] H gé

section N903. At this moment, the Karaoke signal from the MIC circuit passes through R920 and
R923 to mix with L and R signals and finally goes to the main board's amplifier to be amplified.

R0

L and R channels of N903 are connected to two sampling resistors R925 and R926 respectively,
through which L and R signals are mixed. The mixed signals are amplified by N90O6A into LEVEL
signal which is then sent to the front panel circuit as source signal of spectrum analysis.
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47 | CD11C 50V1U+20%49 1.5]C903,C904,C941
43 |op CD11C 50V10U£20%5T 2 |C601,C602,C608
9 | CDI1C 16V47U=20%59 2 |C620,C630
9 o gml 35V220UL20) OIS oo o4
51 |DIODE 1N4004 VD912,VD914
52 |DIODE 1N4148 VD903~VD911,VD916,VD602
VOLTAGE
53 |REGULATOR [5.1v 12w VD601,VD915
DIODE
VOLTAGE
54 |REGULATOR [24v 12w VD913
DIODE
55 |TRIODE 2N5551 V901
56 |TRIODE 9014C V601
57 o LM324N DIP N907,N910,N911,N912
58 | c NJM4558D DIP N901-N903,N906,N601
c 4558C DIP N901~N903,N906,N601
59 | c CD4013BCN DIP N908
60 |ic SC6931P DIP N905
CRYSTAL
61 | OSCILLATOR |2-00MHzZ 49-U G601
62 |VFD YW-3707A VFD901
LIGHT
TOUCH
63 |estore | VERTICAL 646Ul $901~5906
SWITCH
64 |pc 9217-4
WI1~W4,W7~W9,W11~W13,W16,W19~W22,W29,
CONNECTION W31~W34,W37,W38,W43,Wd6,W49,W52,W54,
5 |corps i 6 SHAPED 7.5mm |\ o0 \sg W62, W65-W69,W74,W75,W81,W82,W83,
W90~W93,W99,W102,W103,W114,W116,W117
CONNECTION W5,W17,W18,W23~W28,W35,W36,W39,Wd0,W42,
66 | CORDS i (6 SHAPED 10mm  |W47,W48,W59,W64,W70~W72,W76,W84~W86,W94,
W95,W98,W100,W101,W104,W109~W112,W115
CONNECTION W10,W14,W15,W30,W44,W51,W61,W77,W78,W8S,
7 |corps i 6 SHAPED 125mm | (o9 w107 wi08,R1013
CONNECTION W6,W41,W45,W50,W53,W55,W60,W63,W73,W79,
8 |corps i k6 SHAPED ISmm |y 0 w7 wog wo7,W113
CONNECTION
0 | CORDS ! (6 SHAPED 20mm  [W105,W106
CORDS 24# 50mm BLACK
3P360 2.5 2 PLUG WITH L
70 |RAFT CORDS [( oo = XP3
5P60 2.5 2 PLUG WITH L
71 |RAFT CORDS |Sob o XP7
3P802.52 PLUG WITH L
72 |RAFT CORDS [(on ™ XP2
3P360 2.5 2 PLUG WITH L
73 |RAFT CORDS |\ ppn g, 2p SHIELDED | Y02
4P60 2.5 2 PLUG WITH L
74 |RAFT CORDS |\ ppny g, 3p SHIELDED | <00
6P360 2.52 PLUG WITH L
75 |RAFT CORDS |y p ik, 2p SHIELDED | 20>
SOFT SPONGE|10410% DOUBLE
76 |spACER FACED, HARD VFD/PCB
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5 Microphone Circuits

The microphone circuit can be divided into two parts: Front-set processing section and
echo processing section. (Figure 5)

4
MIC1
RP601 [ NBO1A N601B Eiggz Feedback Directreach
N906B 23| N905 13 V601
—»> sC e
r 4 Amplification
e |
RP602 adjustment
MIC2 RP605
OK-MUTE -
v
J_ Goes to N903 to

mix with Land R

Microphone Circuit Block Diagram (Figure 5) channel signals

5.1 Working Principle of the Front Processing Section.

RP601 and RP602 adjust volume of MIC1 and MIC2 signals from two microphones separate-
ly and then send them through C601, C602, R601 and R602 to be mixed. The mixed signals
go to the volume-adjusting circuit composed of RP603, RP604 and N906B after being buffer-
ed and amplified in N601Aand N601B. RP603 is treble-adjusting potentiometer and RP604
is bass-adjusting potentiometer. The two potentiometers can modify and beautify our voices
to make them sound more appealing and charming. The front-section Karaoke signals are
sent to the echo processing section through the Pin7 of N906B

5.2 Working Principle of the echo processing section.

The echo effects are produced through the following process: The signals in the direct channel
are picked up and handled through delay process and then fed back and overlapped in the
direct channel. Therefore, there are two lines of signals : direct and feedback channels. To

be specific, the front-section signals in AB217 circuit are divided into two lines: KDirect
Channel: R619 and C614 send it directly to two inphase opposition input Pins 6&2 of the mix
amplification section. L Feedback channel: Itis coupled through R620, C615, C616 and R621
and then added to the Pin 23 of the echo processing IC N905 (SC6931). It is sent out through
the Pin 13 after process of low-pass and band-pass filtering amplifying, A/D and D/A convert-
ing and digital delaying. At this moment, the signals are divided into two lines again: One line
is fed back to the Pin 23 through C623 and R624. The other line passes through C632, R636,
RP605 (Echo-level-adjusting potentiometer), V601 amplification, R601 and C636 to overlap
with direct signals. The combined signals are also sent to two inphase opposition Pins 6&2 of
the mix amplifying section. N903 mixes Karaoke signals with L/R main channels, where the
OK-MUTE contact sheet inside MIC jacks is also located: when the microphone does notinsert,
the contact sheet is connected to the earth wire which can filter the noise short circuit from
the MIC circuit; when the microphone inserts, the contact sheet is disconnected to the earth
wire and there is normal output in the MIC circuit.

-6-



4.3.3 A/Dconversion and displayoutput circuit: The output voltage from the pin3 of
N419 passes throughN420B where itis amplified andsent to theopposite-phase
terminal of N420A.N420A composesa voltage comparer. We'lldiscuss its detailed
working process accordingthe voltage comparingcharacteristics (When thein-phase
end's voltage ishigher than thatof the opposite-phaseend, the outputis the positive
power. Whenthe in-phase end'svoltage is lowerthan that ofthe opposite-phase end,
the output isthe negative power.) and thefigure 4.

When the opposite-phaseend has aDC voltage representing35Hz signal amplitude,
the output of N420A isa low levelclose to thenegative power supply. Atthe same time,
+5V provides conditionsfor V436 tobe conductive anda high levelfrom the collector
of V436 chargesC530. The positive end's voltage of C530 (i.e.the in-phase endof
N420A) is increasinggradually. When the voltagereach that ofthe opposite-phase
end, the voltage comparer will overturn. Therefore, N420 sends out ahigh level close
to the positivepower supply voltage. When the compareroverturns, CPU will
terminate the 35Hzlevel selection andswitch to thenext frequency 100Hz. During the
switch interval, aninstantaneous high levelfrom the pin1 of CPUmakes V435
conductive and thevoltage of C530will be released. The in-phase end of N420Awill
be charged fromO level to 100Hz. When 100Hz charge is finished, it will switchto the
next frequency. The process is circulatedunder CPU's control. The charging time from
the 0 levelto overturn representcurrent frequency's signalamplitude. The amplitude
is large, timeis longer; theamplitude is small,time is shorter. We can conclude from
the above circuitworking process: An analog seriesof DC levelwhich has concrete
voltage value originallybecomes two modeof 0 and 1. Its timeperiod represents the
digital pulse ofthe original information. That isto say, it finishesthe analog-to-digital
conversion process. The digital pulsesent out fromthe output terminalof N420A
reaches the pin12 of CPU after opposite-phased by V437. Andthen CPU processes
it and sendsit to frontpanel display ICN901 which willmake dynamic spectrum
display on thedisplay. As amatter of fact,every frequency isdisplayed sequentially.
However, whatwe see onthe display screenis the workingprocess all the spectrums
are displayed simultaneouslydue to everyfrequency display circulatevery quickly.

\" Vv
4 A High level
100HZ discharge
35HZ
> 35HZ | | 100HZ
(Figure 4) ET T

—_—

Switch time interval Charge time Chargetime

W4,W6,W7,W9,W13,W17,W23,W25,W29,W31,W32,W35,
W40,W41,W44~W47,W54,W55,W62,W65,W80,W90,W97,

127|SONNECTON 1, 0.6 SHAPED 1omm W103,W111,W112,W117,W121,W122,W133,W137,W142,
W143.W154W163 W167.W168,W174, W177.W178.W180,
W181.W185.W186,W190,W207, W208, W209,W37
CONNEGTION W57,W60,W67, W68, W70,W71.W77,Wa3,W104,
128 0.6 SHAPED 12.5mm W120,W123,W124,W128,W130,W131,W144,W145,W148,
CORDS n W
CONNECTION W83, W85,W86,W107,W115,W126,W129,W146,W147,
129 coRDS u 0-6 SHAPED 15mm W169~W173,W175,W176,W182,W183,W191,W201,W82
CONNECTION W33,W34,W48,W51,W114,W132,W134,W141,W166,W192,
130]coRps u 0-6 SHAPED 20mm W196,W200,W203
20% 60mm BLACK WITH CHIP
131|cABLE 20k som GROUND WIRE
132|CABLE 18# 70mm BLACK XI1-XJ2
CABLE 227 £80mm BLACK XI1-XJ2
133|FUSE TUBE __|T6.3AL 250V FL403,FL404
134|[FUSE TUBE __ |T4AL 250V FL405,FL401,FL402
135|FUSE HOLDER |BLX2 FL405
RADIATOR
136|SA0 AT 30 16 16 AB207 SRQ401
[ARGE
137 |gaDIATOR  [267-591 70 AV210 CONNECTED TO THE MAIN AMPLIFICATION BOARD
138 |FUSE HOLDER o[FL401~FL404
130[SMALL CHIP__|AB207 FIX TRIODE
ANGLE
1401 auminum [90 23230 AV210 POWER IC / LARGE RADIATOR
TAPPING 2 FOR RADIATOR BOARD/MAIN AMPLIFICATION BOARD,
141|ScREW BT 3 8 BLACK 1 FOR N412/RADIATOR BOARD
TAPPING 2 FOR SMALL CHIP/LARGE RADIATOR, 5 FOR ANGLE
192]5cREW PB3 12H COLOR ZINC ALUMINUM/LARGE RADIATOR
TAPPING
143]scREW PWT 3 8 8 COLOR ZINC 1 FOR MAIN AMPLIFICATION/RADIATOR, GROUNDED
TAPPING 1 FOR MAIN AMPLIFICATION/RADIATOR, 3 FOR ANGLE
144]scREw BT 3 8H COLOR ZINC ALUMINUM/POWER IC
MACHINE
145)scREW PWM3 16 8 COLORZING [, roR POWER TUBE/LARGE RADIATOR
146|SCREW NUT  [M3
SCREW
147|S0ne N £37205
SPRING
148|spacER w3
INSULATION
lring p363 N413-N415
150 [MICA SPACER |1801200, 1 3FORIC (N413,N414,N415) / RADIATOR
151 [MICA SPACER |2001900. 1 4 FOR POWER TUBE / RADIATOR
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8.2 FrontPanel's Control Board
8.2.1 Main Parts List of The Front Panel's Control Board

SPECIFICATIONS / PART
NO. | DESCRIPTION N LOCATION SPECIFICATIONS
Y
1 Egg‘;‘;ﬁ;'LM ::)4w470: 5% SHAPED 15979 R990,R994,R997,R1000,R1003,R1006,R1009,R1010
CARBON FILM R601,R60Z,R961,R964,R967,R970,R982,RIS8,R1016,
o ,R602,R961,R964,R967,R970,R982,RI88,R 1016,
2 |RESISTOR VAWIKS% SHAPED 10 10015 R1007,R985,R1014,R642
3 gg;‘;?glf LM sW1.5K+5% SHAPED 10|{R607
4 Egg‘;(;g]f LM 4W2.2K 5% SHAPED 10|{R629,R1004,R977,R978
5 g;‘g‘;gglf LM 1/4W3.3K£5% SHAPED 10|R991,R621
6 ﬁg;‘;‘;z; LM 14 /4W3.9K£5% SHAPED 10|R606
7 gggﬁ?g; TLM 4 /4W4.7K£5% SHAPED 10|R1001,R611,R946,R640
8 ggg‘;?glf LM 1, /4Ws.6K+5% SHAPED 10|R639
R901,R902,R905-R908,R910~R913,RI15,R916,RI19,
CARBON FILM . R922,R957,R971,R989,R995,R981,R987,R1015,R604,
% [rEsisTOR VAWI0K£5% SHAPED 10| ¢, 3 R614,R616,R620,R622,R625,R627.R630~R634,
R636,R643
10 gé‘;‘;‘;g]fmw' 1/4W12K£5% SHAPED 10 |R608,R624
1 gg;';;’glf‘LM 1/4W15K+5% SHAPED 10 |R623,R626,R628,R619
12 ﬁggl';?glf'LM 1/4W20K+£5% SHAPED 10 |R975,R976,R609,R615
13 E‘Eg‘;?glflLM 1/4W22K=5% SHAPED 10 |R993,R996,R999,R1002,R984,R1008,R1005,R909,R914
14 Eg;‘;?glflLM 1/4W4TKE5% SHAPED 10 [R973,R974,R980,R983,R959,R960,R603,R618,R644
15 |CARBON FILM [1/4W100K5% SHAPED _|R903,R904,R925,R926,R962,R965,R968,R972,R963,
RESISTOR 10 R966,R969,R992,RIS8,R605,R638
+ 0,
o Eg;l;(;g ]fILM ::}4w2201< S% SHAPED |10 ear
CARBON FILM _|1/4W470K=5% SHAPED
17 [ OR p R927,R617
18 ﬁgg‘;ﬁg{'LM 1/4W30K+£5% SHAPED 10 |R920,R921,R923,R924
19 ﬁg‘;';?glf LM 14 /4W8.2K+5% SHAPED 10|R998,R610,R612,R641
20 Egg};gglfmm 1/2W2K+5) [SHAPED 12.5|R986
21 |CARBON FILM [12W150; 5% SHAPED |
RESISTOR 125
ROTATING
22 [POTENTIO-  |A145GOED-H1B503-007 |RP901
METER
ROTATING
g 0A]145G0ED-H1B503-007- _Poot
METER
ROTATING
g 0A214500E1)-H113503-007- _Poot
METER
ROTATING
23 [POTENTIO-  [A145GOED-HIBS503-008 |RP902,RP903
METER
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1. A+25Vpasses C941 andR983 and addsan instantaneous highlevel at thePin 12 of
N907D when thisunit gets started. According tothe above characteristics,the Pin 14 sends
out a voltagewhich is comparatively closer to thevoltage of the power supply B+23V. This
voltage measures about+17V and isfed back tothe Pin 12through R960. Then this voltage
is divided intoabout +8.5V bythe resistor R959. That isto say, the inphasevoltage of the
calculating amplifier N907D keeps at about+8.5V. At thesame time, +8.5Vis divided by
VD903, R971 andR972 and thevoltage of the Pin13 of N907D measures about +7.5V. That
is to say, the inphase opposition of N907D keeps at about+7.5V. At thismoment, the inphase
voltage (ca +8.5V)of the calculatingamplifier N907D ishigher than theinphase opposition
voltage (ca +7.5V).The outputPin 14 alsokeeps at about+17V. Therefore, the above status
retains. The Pin 14's highlevel of +17V passes R961 andreaches the displayscreen and
lightens the VCDindicator. The 0 levelis obtained atthe controllers A&B of the electronic
switch in theinput circuit. According to thereal value table, the electronic switchelects the
VCD input mode.C941 is theopen restoration capacitorbecause of whichthe input mode

is switched tothe default VCD. The inphase opposition voltage ofanother three calculating
amplifiers is +7.5V (Their inphase opposition ports are connectedtogether), but the positive
voltage doesn't existin the inphaseports. Accordingto the voltagecomparing characteristics,
there is notthe high leveloutput in theinphase opposition ports. The otherthree input modes
are shut off.

2. When we select other inputmodes, for instance, selecting DVD mode, we press the switch
S903. Thevoltage of B+23V passes R984, S903and R965 andis divided intoabout +18V
voltage which issent to theinphase port ofN907A. Atthe same time, the +18V voltageis
divided by VD905,R971 and R972and there isabout +17V levelinput at theinphase
opposition port of N907A. The high level fromN907A isfed back byR966. When loosening
S903, N907's working voltages (The working principle is the same as thatin the above-
mentioned VCD mode.)are as follows: +8.5V at inphase port, +7.5V atinphase opposition
port, +17V atoutput port. As mentioned before, the inphase oppositionport's voltage is+17V
when the switchis turned on. This voltage also reaches the calculating amplifier N907in the
VCD mode. Becausethe inphase portof N907D remains +8.5V and theinphase opposition
portincreases to+17V, the original outputmode is breachedand the highlevel cannot be
sent out. Therefore, the VCD mode is shutoff. Atthis moment, the high level of +17V of
N907A's output isdivided into twolines: One lineis sent tothe display screenby R967 to
lighten the DVDindicator. Another line isdivided by VD908,R974 and R975and sent tothe
Port B ofthe electronic switchin the inputcircuit. Now, the Port A 0ofN401 is Olevel and the
Port B ofN401 is 1level. Accordingto the realvalue table, theelectronic switch selectsthe
DVD mode, andthe whole processis finished. Whenselecting other modesand pressing
other switches, the caused motions arethe same asabove ones.



6.2 Channel and MIC Delay Selection

The delay circuitis made upof the Dtriggers N908A, N908B and voltage comparersN910B,
N910C, N911A. Theinching switch S905is the channelselection button inthe front panel.
S906 is the MIC delay selectionbutton.

The Real Value Table of the D Trigger

Input Port Output Port
CLK D R S Q 0
/ / 0 1 1 0
/ 0 0 0 1 0
1 1 0 0 0 1
i 0 0 0 1 0

D, R and S are thecontrollers. It's lowlevel when Ris grounded. CLKis the triggeringport
whose output modeoverturns when ahigh level comes. When A+25V passes through R980
and R991, theinphase opposition voltage of those fourvoltage comparers isdivided into
about +1.6V. Theworking modes areas follows. (Figure 8)

¢ |
"' —.‘—), ms
)|
Figure 8
-9-

8.1.2 Schematic Diagram Of The Main Power AmplifyingBoard
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30 [CD CD11 25V220U+20%8U12 3.5 C415,C416
31 |CD CD11 35V470U220% 1020 5 C423,C424
32 |CD CD11 50V1U£20%5411 2 C411,C412
33 |CD CD11 50V10U+20%5111 2 C435,C436,C437,C438,C417
34 |CD CD11 35V47U=20%6412 2.5 C439,C440,C441,C442
35 |CD CD1135V100U+20%8412 3.5 |C418
36 |CD LUA 35V6800U20y pOW5 10 |C421,C422
37 |DIODE 1N4004 VD407,VD408,VD419
38 |DIODE IN4148 VD401-VD406,VD418
39 |DIODE 1N5404 VD410~VD413
VOLTAGE
40 |REGULATOR |[12v 12w VD415,VD414,VD409
DIODE
VOLTAGE
41 |REGULATOR  [6.8V 12W VD417,VD416
DIODE
42 |TRIODE 2N5401 V404,V408,V414,V418,V429,V431,V433
V401,V402,V403,V405,V407,V411~-V413,V415,V417,
43 |TRIODE 2N5551 V428V430.V432
w4 | TRIODE S014C ;’5406,V416,V421,V422,V423,V424,V426,V427,V434,V4
45 |TRIODE 9015C V425
46 |TRIODE KB688O V410,v420
TRIODE KB688Y V410,V420
47 |TRIODE KD7180 V409,V419
TRIODE KD718Y V409,V419
48 [IC CD4052BCN DIP N401
49 |RELAY JH4237-024-2H DC24V Y401,Y402
50 |PCB 42175 3
TERMINAL
51 | OCKET AV6-8.4-3B XC2
TERMINAL
52 |sOCKET AV4-8.4-3B XCl1
53 |SOCKET 3 PIN 2.5mm XS3,XS4
54 |[SOCKET 6 PIN 2.5mm XS5
SOCKET FOR
55 |EXTERNAL WP6-1B XL1
CORDS
56 |POLE SOCKET |WP4-10A XC3
57 |CONNECTION |, (6 SHAPED 7.5mm W29,W32,W35,W36,W39,W48,W54,W58,W13
CORDS i
CONNECTION W10-W12,W15,W19-W21,W27,W31,W33,W34,
8 |corps i +6 SHAPED 10mm W37,W43,W44,W47,W51,W53,W55
CONNECTION
59 | CORDS ! (6 SHAPED 12.5mm W14,W16,W49,W50,W56
CONNECTION W5,W7,W17,W18,W22,W23-W26,W28,W30,W45, W44
60 |CORDS \ 6 SHAPED 15mm ,
W40,W41,W52
CONNECTION
61 |CoRDS ! (6 SHAPED 20mm W38,W42,W57
62 |FUSE TUBE T63AL 250V FL401,FL402
LTARKGE
63 |t 204480461 AB217 CONNECT TO THE MAIN AMP BOARD
64 |FUSE HOLDER 0[FL401,FL402
65 |[SMALLCHIP  |AB207 FIX THE TRIODES V406 AND V416
66 |TAPPING SCREW|PB 3412H COLOR ZINC 2 FOR SMALL CHIP AND LARGE RADIATOR
67 |TAPPING SCREW|PWT 3U8U8 COLOR ZINC 2 FOR PCB/RADIATOR
68 [om PWM 341648 COLOR ZINC 4 FOR POWER TUBE / LARGE RADIATOR
69 [SCREW NUT M3 POWER TUBE SCREW
70 [SCREW SPACER |1 gw.2w.s POWER TUBE SCREW
71 |SPRING SPACER |i 3 POWER TUBE SCREW
72 |MICA SPACER |24200.1 4 FOR POWER TUBE / LARGE RADIATOR

-17 -

6.2.1 Channel selection section.

When this unitgets started, +5Vis charged by C943 and addsan instantaneous highlevel
at the PortS. The Port R isgrounded and islow level. According to thereal value table, the
Port Q sendsout high leveland the PortQ' sends outlow level. Although the PortS becomes
low level because C943 is full of charges, the Port D stillkeeps the original output modes for
it stays inlow level causedby the connectionbetween the PortsQ and Q'. The highlevel of
the Port Qof N908Ais about 5Vand reaches theinphase port ofN910 through R1015.
However, theinphase opposition ofN910A isabout 1.6V. Thereby, the outputport of N910A
sends out highlevel according tothe voltage comparisoncharacteristics. Thelevel is sent
by R1016 tothe display screento lighten 2CHindicator. This unit switchesto the 2CHmode
automatically when itgets started.

When pressing theswitch S905, atriggered high levelis sent toCLK. The output mode is
revered. Port Qbecomes low leveland Port Q'becomes high level. Because Port Q'is
connected to PortD, Port Dalso remains highlevel. Let gothe switch S905, the input mode
remains due tothe reaction of Port D. Because Port Q islow level, the positive voltage ofthe
inphase opposition ofN910A willdisappear. According to the voltage comparison characteri-
stics, there's nohigh level sentout from the output port of N910A andthus the 2CHmode is
shut off. Meanwhile, the highlevel passes throughR989 and reachesthe inphase portof
N911A.The highlevel from theoutput of N911A isdivided by R990into two lines: One line
reaches the displayscreen to lightenthe 5CH indicator. Anotherline reaches tothe amplifi-
cation circuit viaVD916 to switchon the multi-channeloutput relay Y402. The channels C,
SR, SLare opened andthere will be 5CH outputs. Whenpressing the switchS905, the output
mode is reversedonce and returnsto the 2CHmode.

6.2.2 The MICdelay selection section.

Its working principleis approximately the same to thechannel selection. The differenceis
that output Qand Q' willbe divided intotwo lines: Oneline is sentto the voltage comparer.
Another line issent to the Pins 4&6 ofthe echo processingIC N905 tocontrol the delaytime
of MIC signalsin the echocircuit.

-10 -



6.3 The spectrum analysis section (Figure 9)

We have mentioned a LEVELsignal in Chapter4 Volume, Tone and Balance Adjusting
Circuits. Thatsignal is thespectrum analysis source. It was sentto 6-band spectrumlevel
display circuit composedof 6 voltagecomparers: N911D, N911C, N911B, N912D, N912C
and N912B.

4 N911ID —> PL6
The stronger thesource
. . N911C — PL5
signal is andthe more
. N911B ———» PL4
the luminescent bands N912D PL3 Illuminant
there are, thehigher the
- N912C ———> PL2
indicated level.
N912B —» PL1
LEVEL
(Figure 9)

The detailed workingprocess: Theinphase opposition voltagesof these sixvoltage
comparers have theircorresponding voltages respectivelyfor the distributingresisters

are connected differently. We call these separate voltagesvalve voltages: N912Bca0.2V,
N912Cca 0.4V, N912Dca 0.8V, N911Bca 1.6V, N911Cca 3.5V, N911Dca 5.2V. It's obvious
that their valve voltages increase bydegrees. The LEVEL signalis coupled byR1010,
commutated and filteredby VD911 and C946. The output DC voltage isadded at theinphase
port of these six voltage comparers. According tothe voltage comparison characteristics,
when the sourcesignal's voltage surpassesthe valve voltage, the corresponding voltage
comparer's outputs willexport high levelto lighten thedisplay screen's illuminant. For
instance, when inputsignal's voltage is 0.3V which exceedsthe inphase oppositionport's
0.2V valve voltage of the bottomN912B. Thenthe output ofN912B exports highlevel to
lighten the bottommostilluminant on thedisplay screen. Onthe other hand, 0.3V voltage
does not exceedthe valve voltage of another five voltage comparers, sothey will notexport
high level. Neitherthe display screencan be lightened. When the inputsignal exceeds 5.3V
which is beyondthe valve voltage of these sixvoltage comparers. Therefore, these six
voltage comparers' outputports will sentout high leveland all six-bandilluminants on the
display screen arelightened to achieve maximum display. Because the music signals are
changing continuously, these sixilluminants will rise or fall accompanyingwith strong or
weak music signals. This is the basic working principle of the spectrum display circuit.

-11-

8
8.1

Detailed Circuit Explanations

The Power Amplifying Board

8.1.1 Main Parts List of The Matin Power Amplifying Board

NO.

DESCRIPTION

SPECIFICATIONS / PART
NUMBER

LOCATION SPECIFICATIONS

CARBON FILM

1 |RESISTOR 1/4W680! 5% SHAPED 10 R408,R424
2 ,ﬁ;;;‘;‘;g,f LM | /4W1K5% SHAPED 10 R467-R474,R455,R456,R457,R458,R443,R406,R422
3 gg;l;gg]flLM 1/4W3K+5% SHAPED 10 R411,R427
4 ]SIE‘;‘;(T’S;ILM 1/4W3.3K=5% SHAPED 10 R453,.R454
5 ﬁ‘;‘;‘;‘;glf‘m 1/4W3.9K+5% SHAPED 10 R433,R434,R436,R437
6 ﬁgg‘;‘;’g‘,{“‘ 1/4W4.7K+5% SHAPED 10 R403,R404,R419,R420
7 IC{,;:A;];(T)SFLM 1/4W10K+5% SHAPED 10 R405,R421,R445, R448,R444,R446,R441,R442
8 ﬁg;‘;gglflLM 1/4W22K+5% SHAPED 10 R402,R407,R413,R418,R423,R429
9 Eg;l;(;glfILM 1/4W47K+5% SHAPED 10 R462,R465,R466,R461
10 EQ;IZ(T)SI?LM 1/4WIM! 5% SHAPED 10 R447
1 ﬁ‘é‘;‘;;’g]flLM 1/4W1.2K=5% SHAPED 10 R412,R428
12 gg;ggg;lLM 1/4W2201 §5% SHAPED 10 R401,R417
13 ﬁgg‘;gg;mw 1/4W150 45% SHAPED 10 R409,R410,R425,R426
14 Eg;ggglf ILM 4 /4W2.7K£5% SHAPED 10 R435,R438
15 ﬁg;ggg;lLM 3W2201 5% R-SHAPED 2048 [R451,R452
16 ,‘i;;;‘l‘;?g,f‘m 12W2201 #5% SHAPED 125 [R459,R460,R463,R464,R414,R430
17 Eg;l;?g]flLM 2WI101 5) R-SHAPED 2048 |R439,R440
18 lczg;[;?g]flLM 3W471 §5) R-SHAPED 2048  [R450
19 ﬁggg?gm 3W0.251 #5) [R-SHAPED 2548  |R415,R416,R431,R432
20 Zg‘;ﬁgﬁ;]; 50V 10P £10% NPO 2.5mm C433,C434
21 Z(Z];ESILTA(;]; 50V 33P £10% NPO 5Smm C404,C405,C409,C410
2 | Apacitor [V 271%5% NPO smm canz.canr
2 |Capsciror  |S0V 102£10% Smm C431,432
24 gﬁt?ggk 100V 104 £10% 7mm C413,C414
25 |CapAcitor |00V 224 +10% Smm C419,C420
26 |CD CD11 16V10U+20%5411 2 C401,C406,C443,C444
CD CD11 25V10U+20%5411 2 C401,C406,C443,C444
27 [CD CD11 16V47U+20%5411 2 C425,C426,C429,C430
28 [cD CD11 16V100U+20%6412 2.5 C427,C428
29 [cp CD1125V47U20%5411 2 C403,C408
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7.2.3 Short Circuitover-current Protection 7 Power Amplification and Protection Circuits

The channel R'soutput end isparallel connected witha over-current samplingtriode V421. The power amplificationcircuit is thisunit's hard corewhich is workingunder high voltage
R415 and R416are over-current samplingresistor. Whencurrent soars upsharply due to and large currentvolume, so itsfailure rate isvery high. A protectioncircuit is addedto the
short circuit, the potential difference between R415 andR 416 alsoincreases. The current power amplification's outputto protect theamplifier and speakers'circuits. In addition, a
passes to thebase and emitterof V421 throughR433 and R434.When their potential differ- multi-channel switching circuitis also connectedto the outputof AB217. We takethe R
ence is beyond 0.7V, V421 is conducted and its collector's potential decreases. Finally, the channel as anample to analyzethe circuit asshown in thefigure 10.

current passes VD405and R443 tomake V425 conductedand thus therelay is shutoff.

Potential Difference

Over V421 V425 Relay
—> —> —> —> i
Current Betweeln R415andR416 Conducted Conducted Shut Off AC Negative Compound Power
ncreases Feedback R413, | Amplification(NPN) |—
R408,C403 V430,V407,V409
. - - R Difference Voltage Temperature
7.3 Multi-channel Control Circuit —» Amplification —»| Amplification [— Compensation T Speakers
o ) . . INPUT V401,V402 V404 V406
In the frontpanel circuit introductions, we have explainedthat when wechoose the multi-

channel output mode,N911A's output end sendsout high levelwhich reaches thebase of
a compound tubecomposed of V434 and V435 throughR441. V434 and V435 are
conducted and thereis current inthe coil Y402. Y402is switched on.Channels C, SRand
SL pickup signals fromchannels R andL andthen send themout.

Mirror Image Constant
Current Source
V403,V405
VD401,vD402

Compound Power Protecti
L» Amplification(PNP) |—! rg.ec .'f”
V431,V410,V408 ireul

Figure 10
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7.1 Power amplificationsection

The R channelsignals are coupledby R401 and C401 and sentto the base of difference
amplification section V401.V401 and V402 comprise the difference amplification circuit

of single inputand output. Thesound signal issent from the collector of V401to the base

of the voltage amplification section V404. The amplified signals reach the compound power
amplification section. V403,V405, VD401 and VD402 constitute the mirror image constant
circuit. VD401 and VD402 provide aconstant base currentto V403 andV405. The emitter
resistor of V403 determines the working current of the difference amplification section and

the V405's emitterresistor determines theworking current ofthe voltage amplification section.
V430, V407 and V409 constitute theupper tube (NPN)of the compound power amplification
section. V430 and V407 are firstparallel-connected to functionas a triode (Toraise the power)
and then compound V409 to constitutea NPN type compound tube (To make amplification
multiplied). V431, V408 and V410 constitutethe bottom tube (PNP) of the compound power
amplification. Its circuitconstruction is thesame as thatof the uppertube except thatit's PNP
typed after compounding. The temperature compensation section V406 has the followingtwo
functions in thecircuit: First, itis composed ofthe voltage reversedtriodes of thesame
parameters, so itsworking mode determinesthe static working current of the compound power
amplification section. That is tosay, we can setup the staticworking point ofcompound power
amplification section through adjusting the V406 conducting level. The usual wayis to change
the base resistorof V406. Second, it functions asautomatically adjust theworking mode ofthe
compound power amplification section when temperaturerises. The adjusting process goes
as follows:

TOTAL OUTPUT CURRENT =WORKING CURRENT + LEAKCURRENT

When temperature rises, the leak currentincreases thus thetotal current increases (un-
favorable condition). At the sametime, the base current of V406increases and Uce

decreases thus the output section's biascurrent decreases. Therefore, the working status
changes and theback working currentdecreases. The total current islimited in acertain range.

7.2 Protection Circuit

The protection ofthe power amplifier's output section is performed by arelay series connect-
ed between theoutput end andthe speaker. The poweramplifying circuit isnot stable when
getting started andan impact currentoutput will occur. If the output end hasalready been
connected to the speaker when gettingstarted, BOO soundwill come outof the speaker.
This is veryharmful to the speaker. Therefore, we serialconnect a relaybetween the output
end and speaker. In thisway, when this unitis getting started, the relay isswitched offand
the output endand the speakerwill not beconnected and thusthe impact currentwill not
occur. The relay willopen only whenthe circuit works stably. Therefore, the protection is
realized. In asimilar way, when thecircuit goes wrongand a highvoltage and large current
will occur inthe output end, the protection circuitwill also cutoff therelay to realizethe
protection function. AB217 boasts itsthree protection functions:delay switch-on protection
circuit, midpoint over-voltage protection circuit and short circuit over-currentprotection
circuit. The working power ofthe protection circuitcomes from ahalf-wave commutating
circuit composed of VD408 and C418.It's about +26V.

-13-

7.2.1 Delayswitch-on protectioncircuit

When this unitis getting started, +26V passes throughR447 to chargeC417. The positive
end voltage of C417 increases slowly. When thevoltage supersedes 12V, VD409 (12V
voltage regulator diode)is penetrated andits negative endoutputs high levelwhich makes
the compound tube composed of V426 and V427 conductive. Therefore, theircollectors'
potential is draggeddown and thereis current inthe relay Y401. Therelay is switchedon.
The delay timedepends on theconstant of R447and C417 chargingtime. The positive end
voltage of C417is a key point through detectingwhich whether thereis the voltageover +12V
to judge whetherthe whole protectioncircuit is started. When there isa voltage over+12V
and the relayis not switchedon, it indicatesthat the problemonly exists inthe back compon-
ents VD409, V426,V427 and Y401. When thereis a voltagebelow +12 andthe relay is
switched on, itindicates that the protection circuit isstarted and youneed only tocheck the
corresponding circuits.

R447 Y401
Penetrates V426 & V427 .
+26V —» charges —» VD409 conducted —>» switched

C417 on

7.2.2 Midpoint Over-voltage Circuit

A midpointover-voltage sampling resistorR462 is connectedto the outputend of Channel
R (Channel Lis R461). Becausethe power amplifyingcircuit is provided by twin power
supplies, the outputend usually hastwo conditions: positiveor negative voltage. They will
be analyzed respectivelyas follows. This protection circuit's protecting range isthe voltage
above +4V orbelow 4V.

When the outputend voltage surpasses+4V, the base receivesa voltage above+0.7V
due to thevoltage division byR462 and R445.V424 is conductedand the collector's
potential is draggeddown.

When the outputend voltage isbelow 4V, the baseof V423 receivesa voltage below 0.7V
due to thevoltage division byR462 and R445.V423 is conductedand the collector's
potential is draggeddown..

According to theabove statements, thecollector's voltage willbe dragged downwhether
the output endpotential is over+4V or below4V. This low potential passes R444 and
makes the base'svoltage of V425decrease. V425 isconducted and thusits emitter's
voltage decreases. That is tosay, the positive endvoltage of C417 decreases and the
relay is shutoff, thus the protection functionstarts.

/y Over+4V ~ — V424 Conducted \
V425 Relay Shut

Output End Conducted Off
\L Below -4V — V423 Conducted /
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