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CIRCUIT DESCRIPTION

The QUAD 405 is a two channel power amplifier primarily intended for use in high quality sound reproducing
systems. The amplifier is usually used with QUAD control units though other signal sources can readily be
accommodated.

The amplifier uses a current dumping output circuit, a QUAD invention which eliminates many of the problems
associated with transistor amplifiers, and covered by patents in several countries.

In a current dumping amplifier there is in effect both a low powered very high quality amplifier and a high powered
heavy duty amplifier. The low power amplifier controls the loudspeakers at all times, calling upon the high power
section to provide most of the muscle. The small amplifier is so arranged - it carries an error signal - that provided
the larger power transistors (the dumpers) get within the target area of the required output current it will fill in the
remainder accurately and completely. The reproduced quality is solely dependent on the small amplifier which
because of its low power can be made very good indeed.

Problems of crossover, crossover distortion, quiescent current adjustment, thermal tracking, transistor matching,
all disappear. There are no internal adjustments or alignments and the choice of power transistor types is less
restrictive.
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TEST EQUIPMENT

Sound Technology Distortion Analyser 1700A (ST 1700A)
Dual Beam Oscilloscope

4Q and 8Q load of 100W dissipation

1Q load of 25W dissipation

2.5 kKHz Square Wave Generator

Input Sensitivity Indicator (0 to 1V RMS)

AVOmeter (or similar multitester)

0 to 12V d.c. power supply

Variac a.c. power supply

Fig. 2 illustrates a simple switching circuit which may assist if much testing is anticipated.
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Before testing, the cover of the 405 should be removed.

DISCONNECTING CLAMP CIRCUITS

When servicing a 405 fitted with a clamp circuit, it may be necessary to bypass this circuit.

For 405s fitted with amplifier boards M 12368, this may be done by removing the push-on connectors carrying the
brown wires from the amplifier boards, and connecting the loads between the black output terminals and the
output terminals on the amplifier boards.

For 405s fitted with amplifier boards type M 12565, it will be necessary to remove the side panels to gain access
to the printed copper side of the amplifier boards. the three screws securing each side panel should be removed,
the panel may then be slid outwards from the amplifier. If the solder is removed from the link pad shown in Fig.18
(A), the clamp circuit will become disconnected.

Care should be taken to ensure that when testing is completed, the link pad is re-soldered.



AMPLIFIER CIRCUIT TESTING M12368 - M12565

the following test procedure is with reference to a 240V amplifier with no voltage limiters.
Select:

Controls Y1 - 0.5V/cm d.c. coupled

Y2 - 0.1V/cm d.c. coupled
Timebase 0.2 ms/cm

ST 1700A- Volts/power 100W RMS

Distortion Ratio 0.01%

80kHz and 400kHz filters both in
Frequency 1kHz

Low Distortion

Osc. level minimum

Connections Load 8Q

S| Sine Wave (STI7O0A)
S2 Left Input
S3 Left Output

If the Amplifier fails any of the following tests, refer to the appropriate part of the fault finding section, page 6.

1.

(SN

10.

11.

12.
13.

Check inside the amplifier for obvious faults such as burnt components, blown internal fuses etc.

Each of the following checks should be repeated on the other channel.

Apply the a.c. Supply Volts whilst observing the current consumption which should not exceed 0.12A.
Increase the oscillator level to 0.5V RMS +0.5dB. the output should be 100W with no sign of clipping.
Select set level and adjust meter deflection for zero. Select distortion which should be less than 0.01%
Select volts/power, decrease the applied frequency to 100Hz, remove 400Hz filter and adjust
oscilloscope timebase to 2ms/cm. Set level, select distortion which should be less than 0.01%. Select
volts/power, increase the applied frequency to 3kHz, select 400Hz filter and adjust timebase to
50ps/cm. Select distortion which should again be less than 0.0 1%.

Select volts/power, increase applied frequency to 10kHz and adjust timebase to 20us/cm. Adjust
oscillator level so that output is 100W. Set level then select distortion which should be less than 0.05%.
Select volts/power, increase applied frequency to 20kHz and adjust the timebase to 10us/cm. Reduce
output level to 80W. Set level and measure distortion which should be less than 0.1%.

Select volts/power and decrease frequency to 1kHz. Adjust oscillator level so that output is 100W and
adjust timebase to 0.2ms/cm. The following checks are to monitor the low frequency roll off of the 405.
Select 30Hz and the output level should fall by approximately 0.3dB. Select 20Hz and the output level
should fall by approximately 1dB. Select 10Hz and the output level should fall by 7dB + 1.5dB.

Increase frequency to 1kHz. For 405s with amplifier boards type M 12368 insert 1.8kQ voltage limiting
resistors into the mini sockets on each amplifier board. For 405s with amplifier boards type M12565-3
insert a link into these sockets. The output waveform should indicate clipping. Reduce the oscillator level
until the clipping just disappears at which point the output level should be 20V RMS +1V. Remove voltage
voltage limitters, and adjust oscillator level for 100W output.

Select volts/power and square wave input, (S1). Adjust timebase to 0.1ms/cm. Remove load and note
the difference in the waveform with load and no load. there should be a slight difference in gain (10mV) but
no overshoot. Reconnect the 8Q load.

The following checks should be carried out with no input signal and the input to the amplifier board loaded by
a 1kQresistor, (S1). Remove 400Hz filter and select noise which should be better than -93dB unweighted.
Select volts/power, 400Hz filter and sine wave input at a frequency of 1kHz and adjust oscillator
level for 100W output. Select 1Q load. the output should clip equally on both halves of the waveform as
shown in Fig. 11.

Select 4Q load. output level should be 70W just prior to clipping.

CLAMP CIRCUIT TESTING

In order to test the clamp circuit, the circuit should first be disconnected from its amplifier board, as
described on page 4.

For 405s fitted with amplifier boards M 12368 apply 6V d.c. across the output terminals of the relevant
channel with an ammeter in circuit.

For 405s fitted with amplifier boards M 12565 a wire should be soldered across the back of the amplifer board as
shown in Fig. 18(B). 6V d.c. should be applied between this wire and the black output terminal of the relevant
channel, with an ammeter in circuit.

In both cases the current should not exceed 0.5mA. Reverse the polarity of the supply and repeat the test.
The test should then be carried out on the other channel.

The complete test should then be repeated using a 12V d.c. supply with a 10Q resistor in series, when the
current should be approximately 1A.



FAULT FINDING

The following information may assist in locating faults occuring on the amplifier boards of a 405.
In each case only the faulty channel of the 405 is driven, as in the test procedure. The input should be
a sine wave of 0.5V RMS and the output should be applied to an 8Q load unless otherwise stated.

The numbers refer to the relavent test check.

*Board type M 12368 only **Board type M 12565 only.

Effectl

1.

R33 Burntl
R37 Burntl
R41 Burntl
R39 Burntl
R38 Burntl

2.
High Currentl]
a

*0

**D

Draws high current which drops to 0.1A0
after approx 2 secondsll

3.

No increase in a.c. supply current
for increase in signall

Signal is unstable and clipsl
100W output for 0.3V inputl
Waveform trace as in Fig. 30
Waveform trace as in Fig. 40
Approximately 4W outputl

4.

Second Harmonic Distortionl

Second Harmonic Distortion especially at 100Hz[
and on o/c load

Third Harmonic Distortion especially at 100Hz0
Third Harmonic Distortionl

Hum and Noisel

Hum*0

Waveform trace as in Fig. 5*0

Waveform trace as in Fig. 6*0

Waveform trace as in Fig. 70

Waveform trace as in Fig. 8*0

Waveform trace as in Fig. 90

6.
Distortion at 20kHz0

8.
Liimiting resistor R11 has no effectl

9.
Square Wave trace as in Fig. 100

10.

Noise especially at 100Hz0
Noise with large spikesl
Noisell

11.

Current limiting check with 1Q load
Waveform trace as in Fig. 120
Waveform trace as in Fig. 130
Waveform trace as in Fig. 140
Waveform trace as in Fig. 80

13.
Draws high current with 6V d.c. supplyl

Cause

Collector-Base Tr10 o/c
L1 o/c (solder joints)
L3 o/c (solder joints)
R20 or R21 o/c

D5 or D6 o/c

Tr2 o/c, Tr3 o/c. Tr7 o/c Tr9 s/c
Tr10 s/c, R7 o/c C8 s/c

C3 s/c

D2 o/c R8 o/c

R14 o/c

R3 o/c., C1 o/c, R31 o/c

R6 o/c

R20 or R21 o/c

Tr8 o/c. Tr6 s/c, R36 o/c, R30 o/c. C10 s/c
L2 o/c (solder joints)

R16 o/c

IC1. Tr1, Tr2, Tr3. Tr4, R5, R6, R17, R18, R22, C1
C2 C7.C8

R5

L2 R3. R6. R16, R20, R21, C3
C5 olc

R37 o/c

Tr3 s/c

R23 o/c, R5 o/cll ] 1]
R33 s/c

R8 o/c

C5 s/c, R15 o/c, Tr1 olc

D5 or D6 s/c.

R10 s/c

C6 o/c

R5
Tr1
R12, R3, R4, Tr2, IC1 (change to topology!)

R29 o/c, R28 s/c, R25 o/c

D3 s/c, R27 o/c, R24 o/c, R26 s/c
Tr6 o/c

C11 s/c Tr5 o/c

T2 sl/c
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MODIFICATIONS TO PRINTED CIRCUIT BOARDS.
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Amplifier Board M 12368 iss.5 originally fitted. O a a

Amplifier board M 12368 iss.6
Copper track layout modified - component layout unchanged.

Amplifier board M12368 iss.7 [ [ ] ] ]
R4 changed from 10k to 22k

R5 changed from 10k to 4k7

R9 changed from 180Q to 220Q

R19 (3k3) removed (combined with R23)

R23 changed from 3k3 to 1k2

C9 (330pF) removed (would be in parallel with C11)

C18 47nF fitted to -ve supply after FS2 - see circuit diagram
FS1 and FS2 effectively changed places

R2 changed from 2.2Q to 10Q

Copper track width reducedl

Amplifier board M 12368 iss.9 introduced at serial number 9000.0
R41 22Q added

L3 6.9uH added

C15 0.1uyF added

C16 0.1yF added

C18 (47nF) removed

0

Circuit diagram iss. 2.

Circuit diagram iss. 3.

Circuit diagram iss. 4.

C19 1nF fitted between base and collector of Tr10 (not recommended if stable without)

Copper track width reduced

Also at s/n 9000 a clamp circuit, on PCB M 12400, was mounted on the output terminal (Fig. 15).
This detects excessive d.c. offset at the output and short circuits, blowing the internal 4A fuses

FS1 and/or FS2 to protect the loudspeaker.

The following component changes were made at serial number 29000.00

R 10 changed from 1k to 1k8

R27 changed from 8k2 to 15k

R29 changed from 8k2 to 15k

R35 changed from 0.08Q to 0.091Q
R36 changed from 0.08Q to 0.091Q

Circuit diagram iss. 5.

D1 changed from LR120C to LR150C (op-amp voltage increased from 12V to 15V)
D2 changed from LR120C to LR150C (op-amp voltage increased from 12V to 15V)

Amplifier board M 12368 iss.10

Identical to M 12368 iss. 9 except copper pads for power transistors modified for production.

Amplifier board M 12565 iss.3 Introduced at serial number 59001.0 0
Other QUAD 405s with this PCB fitted were serial numbers 57301 to 57600 inc.
This board incorporates the clamp circuit and the ESL voltage limiter is now a link

Amplifier board M 12565 iss.5 (QUAD 405-2 PCB). 0 0

I

Circuit diagram iss. 6.

Circuit diagram iss. 7.

Was fitted at serial number 62500 but with a 405 name plate until serial number 65000.

See page 12 for 405-2 PCB changes.

Alternatives

Transistors - on PCB M 12368 iss. 5, 6 & 7 BDY77 or BDY74 may have been used for Tr9 and Tr10.
BDY 77 is a suitable replacement for both but beware - faster transistors may cause instablliity.

On M 12368 iss. 9 &10 and M 12565 iss. 3 Transistors Tr9 and Tr 10 may be 2SD424, 17556 or
2SD676 and are interchangeable.

Tr2 - BC682, ZTX304, BCX32 and BC546B are interchangeable.
Tr3, Tr4 - E5458, ZTX504 and BC556B are interchangeable.

Tr7, Tr8 - 40872 or 2SA740 are interchangeable.

LED - LP1 - HP5082-4850, Exciton XC5053, Toshiba TLR114A (or any modern LED with R40 adjusted).



CLAMP CIRCUIT

Introduced co-incident with amplifier PCB M 12368 iss. 9 at serial number 9001. All 405s with serial numbers 9000
and under being returned for service, should be fitted with a clamp board as shown below.

At serial number 59001 the clamp circuit was fitted as an integral part of the amplifier board M 12565 iss. 3.

The function of this circuit is to monitor the d.c. component of the output. In the event of a component failure
which causes excessive d.c. voltage, the circuit will short circuit the amplifer output and thus protect the speakers.

REPLACING THE CLAMP BOARD
If it is necessary to replace a clamp board the following instructions should be followed:

VOLTAGE SELECTOR
SOLDER BOARD & WIRES
\\ TO OUTPUT SOCKETS

2,
el \
7=

OUTPUT SOCKETS

INPUT SOCKET

Fig. 15

1.0 Disconnect the wiring to the right channel circuit board and fold it back onto the transformer. Loosen the
0 clamp holding the electrolytic capacitor next to the output terminals, and lift the capacitor out of the way.
2.0 Disconnect the leads to the output sockets, place the clamp board over the output connectors and re-solder.
0 It is advisable to tin the output connector tags before positioning the clamp board. This makes soldering easier.
0 Replace the capacitor and reconnect the tags to the right channel amplifier board.

CLAMP CIRCUIT ALTERNATIVES
T1 - 2N4992 or BSO8A-03
T2 - Sc141B or TIC226B or RCA T2800



CONVERSION OF 405 TO A MONO 180W AMPLIFIER

To carry out the conversion, the modification kit Q4 10MOD should first be obtained.

1.0 Remove the 405 cover and base plate.

2.0 Unplug the AMP connectors from the right-hand channel PCB (right-hand side when viewed from front).

3.0 Release the clip securing the rear 10,000uF capacitor (C14) and lay the capacitor over the right-hand PCB.

0

4.0 Unsolder the 4 leads from the output terminals.

0  For 405s fitted with PCBs M 12368 (serial numbers below 59000) remove the clamp board M 14200.

0  Todisconnect the clamp circuit on 405s fitted with PCBs M 12565 (serial numbers above 59000) remove both
0  of the side panels. The solder should then be removed from the link pads shown as "A” in fig. 18.

5.0 Remove the output terminals and replace those for the right-hand channel with the sockets provided, Red at the
0 top. Fit the blanking grommets provided in the vacant holes.

6.0 Fit the new printed circuit clamp board to the output sockets and reconnect the output leads. Brown/Red to the
0 pinmarked R, Brown/White to the pin marked L and both Green leads to the pin next to L.

7.0 Remove the 4 pin DIN socket and unsolder the leads from it.

8.0 Connect these leads to the new input board, White to L and Red to R and the screens to the two E tags.

9.0 Fit the new input socket and board.

10.0 Refit C14 and thew AMP connector to the right-hand PCB.

11.0 Remove the output leads Brown/White from left-hand PCB and Brown/Red from right-hand PCB.

12.0 Connect a 4-8Q speaker between the output tags of these two PCBs.

13.0 Switch on the 405, inject a signal of approximately 100mV at 1kHz at the input socket (left and right pins are
0 now common). Remove the blanking grommet adjacent to the input socket and adjust the pre-set potentiometer

0  through this hole for a null in the signal from the speaker, increase the input signal level as required for final setting.

14.0 Switch off remove signal input, disconnect the loudspeaker, reconnect the output leads, refit blanking grommet
0 andall covers.l

10



REMOVING THE AMPLIFIER MODULES
1.0 Note the colour coding for reconnection and remove the push-on AMP connectors A.
2. Undo the four fixing screws B, for each module.

3.0 Remove the heatsink grease from the face of the aluminium T-section and retain for use when re-fitting.
0 (notrecommended after years of service - use new heat sink compound or sheet material)

Fig. 16

REPLACING THE QUAD 405 TRANSFORMER

1.0 Disconnect the a.c. supply and remove top cover (2 M4 screws) and bottom plate (4 M4 screws).

2.1 Note the connections and then unsolder the external wiring to the a.c. supply transformer.

3.0 Remove the two retaining screws through the large centre holes of each T-section heat-sink then release the
0  amplifier boards by removing the other 4 screws on each. These 12 screws fasten into tapped strips located
0 inslotsin the rear of the finned heat-sink sections, which now bocome free of the front plate.

4.0 Release the transformer by undoing 4 screws through the front plate and 2 through the bottom plate.

5.0 Reverse the proceedure with the new transformer.

Note: It should not be necessary to remove the push-on AMP connectors from the amplifier PCBs.

11



QUAD 405-2

The original 405 provided 100 Watts per channel into load impedances between 4.5Q and 8 Q. To meet the
need of 4Q and 8Q loudspeakers whose impedance falls below 4.5Q, the 405-2 was introduced in January
1983 at serial number 65000, but the 405 modules had already been fitted from serial number 62500 onwards.
Many earlier amplifers have also since been converted to 405-2 by owners and dealers replacing the modules.

The 405-2 has a more sophisticated current limiter circuit based on a thick-film assembly N1/N2 permitting full
output into loads between 3Q and 10Q, and upto 50W into 1.5Q loads, provided the output transistors will not be
hazarded by doing so. (see Fig. 17). As with earlier 405 models after serial number 59001, the output stage clamp
cicuit is incorporated in the main module boards and a shorting link used for the voltage limiter.

The first 405-2 cicuit diagram was 12333 iss. 7and the PCB reference M 12565 iss. 5.

Subsequent modifications were:

Datell Serialll PCBI Circuitl Changes
0 Numberl 125650 Diagram
0 0 issuell 12333 iss.
May 830 667000 60 80 C20 (4n7) added to avoid mild instability when
0 I 0 I switching off. D13 added in series with D5 to
0 0 0 0 correct response at 20kHz. R44 added to maintain
0 0 0 0 unconditional stability.
July 830 679500 el 8l Output terminals replaced by 4mm sockets.
Aug 840 725010 70 al Tr4 changed to BC556B and R 18 omitted replacing
0 0 0 0 both Tr3 and Tr4.
Dec 8500 830000 70 -0 Voltage selector omitted.
Feb 860 850000 70 100 New mains input connector incorporating fuse-holder
0 0 0 0 DIN input replaced by phono sockets.
0 0 0 0 Signal earth isolated from chasis by R2 to avoid hum
0 0 0 0 loop when using mains earth.
POWER WATTS 7 RSB S B 0
//
30
=
// A //
28
L 1 d //
26 ] ——
/ LT WITH LIMITER
24 e <
/ /,
22 b pd d
OUTPUT 20 /
VOLTS e
asv 18 v
{’PEAK /
o |
/ QUTPUT VOLTAGE
14 AS A FUNCTION OF
/ LOAD RESISTANCE
12
CONTINUOUS
10 SINEWAVE DRIVE
y
8
1 2 4 6 8 10 20 30
LOAD RESISTANCE OHMS
Fig. 17
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BOARD NUMBER M12368 ISS 5 AND 6

. . FS/ 44
Voitages shown are with no signal - . - - o — - o ° + sov
input, limiter resistors omitted and TRS 8C214C haad 5 ™ »
no speaker connected. cs R26 75 0 Aazs LPUN3
> - 08 7O LEFTHAND
. . A7 AMPLFIER
Unmarked = negative with respect 343 00, P
to + rail. o
R40 7] 28
L R4 <0872 %7
Prefix E = relative to earth. o1 22 gl ad
“ 38
78 “
R27
C/11330p 8K2 E.6+
» a8
y 7] A
P 4
159200 (& RJ8 54 34
'
06
15920 59 R9 £33
aor77 7254
SKs R
[ [ EZ 754
€1-08a RT 22K LOOKING INTO 5B 13
cre TOP OF SET 6B 28
i FAOM REAR 7B £
2
R39 L ‘8 Y
P atd 0
; sk 3 5A A
1RG 24
Bc2r4C o -
R28 75 kol
o 4
R2s
22
co 2 3
[ / 4
02 o
LR2OC
4 5
R29 7%
ARG a2
3 130v 220v 120v 240v 1ov 230v
I - sov TO LEFTHAND
& AMPLIER
Neo. Value Tol Refersnce Stock No. No. Vajue Tol Reference Stock No. No. Value Tol Reference Stock No. No. Vaiue Tol Reference Stock No.
1l 220k £10% | Resistor R220KJ1 R27 | sz £5% | Resistor RABK2RJ1 cr2 | ou Capacitor 250V C100NKC L2 3uH £5% | Inductor ANCO 440/D 1124054
a2 |22 25% | Resistor R28 | 75 £5% | Resistor R75R0J1 c1a | 10,0008 Capacitor 63V C10KUTA
R3 22K + 5% Resistor R22K0J1T R29 8K2 5% Resistor RBK20J1 Cle 10,000 Capacitor 83V C10KUTA FS1 4A UMO4AQA
re | 10k £10% | Resistor RI0KOUT r3o | seo £10% | Resistor 2.5W RSE0RJS P52 | aa UMO4AQA
as | 1ok £10% | Resistor R10KOJ1 R31 | seo £10% | Resistor 2.5W RE60RJS TRY Transistar BC214C DBC214C Fs3 | T2.5A 220-240V UM2450A
Re | asox £5% | Resistor R330KJ1 TRZ Transistor BCE82 or ZTX304 or BCX32 | DZTX304 T5A 110-130v UMOSADA
rR7 |3k £10% | Resistor AIK3I0IT raa | 22 £10% | Resistor R22R0J1 TR3 Transistor ES458 or ZTX504 02Tx504
re | axa £10% | Resistor R3KIOJ TRe Transistor E5458 or ZTX504 DZTX504 Lp1 Hewlett Packard 5082-4850 Red BLSO53IR
re | 180 £5% | Resietor R180RJ1 R3s | 0.08 Resistor Acoustical DRG A4/12383 RRO91JY RS Transistor BC214C DBC214C
a0 | 1K £5% | Resistor RIKOOJT 36 | 0.08 Resistor Acoustical DRG A4/12383 RAOS1JY TR Transistor BC214C oBC214C 1 Acousticsl ORG A3/12362 1123624
A1 [ 1xs 210% | Resistor R1KBOJT R37 | 22 +10% R22R001 ™ Transistor 40872 or 2SA740 D40872X
m2 | aks +10% | Resistor A3K30J1 n3s | a7 £5% | Resistor RA7RO1T A8 Teansistor 40872 or 2SA740 D40872X
B E 6% | Resistor R22KO0J1 ras | 10 £10% | Resistor R10AOJ1 TRY Transistor 80Y74 or BOY?7 peov77a
ae | seo +10% | Resistor RS60RJY Rs0 | 2x7 Resistor 1.6W R2K70JR TRIO Transistor BOY74 o BOY77 pBOY77Q
R15 100 +10% Resistor R100RJ1
R1s | 180 £5% | Rasistor RIBORJT ct .08 Capacitor 100V CBBONKS D1 Zener Diode LR120C DZ12vAA
ri7 | axa +10% | Resistor RA3K30U1 c2 | 100u £10% | Capacitor 3V C100UME D2 Zener Diode LA120C DZ12vAA
r18 | aka +10% | Resistor RIKI0 1 cs | 3ae 220% | Capacitor C3PIOKJ 03 Diode 15920 0IS9208
RS % 10% | Resistor RIKIOUS1 c4 | 0oaze Capacitor 250V cATNOJS D4 Diode 15920 0159208
R20 | ax 25% | Resistor R1K00J1 cs | 100m Capacitor 8V c100Uz8 os Diode 15920 IS9208
R21 | 1 6% | Resistor A1K00.1 cs | 10000 Capacitor 400V CINOOKK D8 Diode 15920 DIS9208
r22 | 270 210% | Resistor R270R41 ¢7 | 3sop +20% | Copacitor C330PKJ 07 Bridge Rectifier oPM7AZO
R23 | ax3 £10% | Resistor RIK30J1 cs | 1200 6% | Cpacitor c120P0
r2e | 22 210% | Resistor R22A0J1 co | azor £20% | Copecizor €330PKJ 1c1 LM301 & DML301A
A2s | 22 £10% | Resistor R22R0J1 c1o | a7 Capacitor 40V c47u028
R28 75 * 5% Resistor R7SROJ1 cn 330P Capecitor C330PKJ L 8.9uH + 20% inductor ANCO TC1/65 L12408A ‘l 3
THE ACOUSTICAL MFG CO LTD HUNTINGDON ENGLAND Stock numbers listed for replacement parts, may be equivalents for original parts which are no longer available, QUAD 405 CIRCUIT DIAGRAM DRG No. M12333 1552

therefore manufacturers and tolerances may vary.



Voitages shown are with no signal

BOARD NUMBER M12368 ISS 7

FSi 44

input, limiter resistors omitted and
no speaker connected.

Unmarked = negative with respect
to + rail.

Prefix € = relative to earth.
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&~ & . & & o —[——1 a & i
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R26 75 0 el LAl g
>- ‘08 TO LEFTHAND
AMPLIFIER
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LRI20C
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el sev 220v raov 240v 1"ov 230v
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& AMPLFIER
e, Value Tol Reference Stock Mo. [Na. Value Yol Reforence Sooak Ne. No. Value Teol Reference Stock No. [No. Valus Tol Reference Stock No.
a1 220K % 10% | Resistor R220KJ1 R27 | 8x2 +8% | Resistor REK20J1 C12 [0ty Capacitor 250V C100NKC L 6.9H +20% | inductor ANCO TC1/65 L12406A
A2 10 + 5% R10R0J1 R28 |78 £86% | Resistor A75A0J1 €13 | 10,0004 Capacitor 83V C10KUTA 2 3uH % 5% | Inductor ANCO 440/0 124054
A3 22K +2% R22KOJ1 R29 | 8Kk2 £8% | Resistor RBK2041 c14 | 10,000 Capacitor 83V C10KUTA
R4 22K + 2% R22K0J1 R30 | se0 210% | Resistor 2.5W RS60RJS FS1 | 4A UMO04AQA
as 47K +10% | Resistor RAK70J1 R31 | 560 +10% | Resistor 2.5W RSB0RJS ct8 | 0047u Capacitor Ca7NOUI FS2 | 4A UMO4AQA
R6 330K £8% | Resistor RA330KJ1 FS3 | T2.5A 220-240V UM2AS0A
a7 3K3 £10% | Resistor R3K3I0J1 Ra3 | 22 +10% | Resistor R22R0J1 TR1 Trensistor BC214C DBCI14C T5A 110-130V UMO05ADA
RS 3K3 +10% | Rasistor R3KIOJ1 TA2 Transistor BC882 or ZTX304 or BCX32 | DZTX304
R 220 £ 5% | Resistor R220RJ1 A3s | 008 Resistor Acoustical DRG.A4/12383 ARO91JY TR3 Transistor E5458 or ZTX504 DZTX504 P Hewiett Packard 5082-4850 Red BLSO0S3R
R10 | 1K 2% | Resistor R1KOOJ1 R3s | 008 Resistor Acouatical DRG.A4/12383 RRO91JY TR4. Transistor E6458 or ZTX504 DZTX504
Rit | 1ks £10% | Resistor R1K80J1 R37 | 22 +10% | Resistor R22R0J1 TRS Trensistor BC214C 0BC214C TR Acousticst DRG A3/12362 112362
R12 | 3x3 £10% | Resistor R3K30J1 Rag | 47 +£5% | Resistor R47ROJ1 TRE Transistor BC214C DBC214C
R3 | 22 22% | Resistor A22K0J1 R39 |10 £10% | Resistor RIOROJ1 TAY Transistor 40872 or 28A740 040872X
R14 | 580 % 10% | Resistor RS60RJ1 R40 | 27 Resistor 1.6W R2K70JR TR8 Transistor 40872 or 2SA740 040872
A5 | 100 £10% | Resistor A100RJ1 TRY Transistor 80Y74 or BDY77 080Y77Q
R16 | 180 £2% | Resistor R180RJ1 c1 0.68u Capacitor 100V CBBONKS TR10 Transistor BOY74 or BOY?7 D8DY77Q
R17 | a3 £10% | Resistor R3K30J1 c2 100u %10% | Capacitor 3V C100UME
R18 | 33 +10% | Resistor R3K30J1 c3 3.3p +20% | Capacitor CIP30KJ 01 Zener Diode LR120C 0Z12VAA
R19 ca 0.0471 Capacitor 250V C47NOJUS D2 Zener Diode LR120C D212VAA
R20 | 1k +£2% | Resistor R1XOOJ1 cs 100p Capacitor 6V c100Uz8 03 Diode 5920 0159208
R21 | 1x £2% | Resistor R1KOOJ1 c 1000P Capacitor 400V C1NOOKK 04 Diode 1920 DIS9208
R22 | 270 £10% | Resistor R270RJ1 c7 asop 20% | Capacitor €330PKJ 05 Diode 1920 DIS9208
R23 1K2 *10% Resistor 1.6W A1K204R [:] 120P * 5% Capacitor C120P0 06 Diode 1S920 0159208
R24 | 22 = 10% | Resistor R22R0J1 cs 07 Bridge Rectifier DPMTAZQ
R25 | 22 £10% | Resistor A22ROJ1 c10 fa7u Capacitor 40V cA7U0ZR
R26 75 x 5% Resistor R75R0J1 cn 330P Capacitor C330PKy (4] LM301A DML301A

THE ACOUSTICAL MFG CO LTD HUNTINGDON ENGLAND

Stock numbers listed for replacement parts,

therefore manufacturers and tolerances may vary.

may be equivalents for original parts which are no longer available,

QUAD 405 CIRCUIT DIAGRAM DRG No. M 12333 I1SS3
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BOARD NUMBER M12368 ISS 9

* ¥%s acamc
R26 75
6

Volitages shown are with no signal vsov
input, limiter resistors omitted and

no speaker connected.

Unmarked = negative with respect 5 /(71

to + rail.

Prefix E = relative to earth.

LRI2OC
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FROM REAR 38
48 Y
“ro LeF rHaND “ =
AMPLIFIER 24
3A
4A
e_J
/ o
G @ @D
78
30v 220v 120V 2490v Hov 230v
TO LEFTHAND
L, AMPLFIER
No. | Value Yot Reference Stock No. No. | Value Tob Reference Stock No. No. | Velue Tor Reference Stock No, No. | Value Toi Reference Stock No.
[l 220K £10% | Resistor R220KJ1 R27 | 8K2 £5% | Resistor ABK2041 co 3 Zener Diode LR120C DZ12VAA
R2 10 +5% | Resistor R10R0J1 R28 | 78 +6% | Resistor R75ROJ1 c10 | anp Capacitor 40V carU0Z8 02 Zener Diode LR120C D212VAA
A3 22K £2% | Resistor R22KOJ1 R29 | ax2 5% | Resistor REK20J1 c11 | 330 Capacitor €330PKJ D3 Diode 1S920 DIS9208
R4 22K 2% | Resistor A22K0J1 R30 | 560 10% | Resistor 2.5W RS60RJS c12 | o Capacitor 250V CI00NKC 04 Diode 15920 0159208
RS 4.7K £10% | Resistor R4K70J1 R31 | 560 +10% | Resistor 2.5W REBORJS €13 | 10.000p Capacitor 83V C10KUTA 08 Diode 15920 DIS9208
RE 330K 2% | Resistor RA3IOKJ1 c14 | 10000 Capacitor 83V C10KUTA D8 Diode 1820 DIS9208
R7 33 £10% | Resistor R3KI0J A33 | 22 +10% | Resistor A22R0J1 c15 | oip Capacitor 100V CIOONKS 07 Bridge Rectifier DPM7A2Q
R8 3K3 % 10% | Resistor R3K30J1 cie {oap Capacitor 100V C100NKS
i) 220 +5% | Resistor R220AJ1 R35 | 0.08 Resistor RAO9Y Y c7 | 1ou Capacitor 40V C10U0ZR et LM301A OML301A
R10 | 1K 2% | Resistor R1K00J1 R36 | 008 Resistor Acoustical DRWG A4/12383 | RRO81JY
RI1 1% £10% | Resistor R1k80J1 R3? 22 *10% | Resistor R22R0J1 c19 1000 Capacitor CINOOSA ] 6.9uH +20% | Inductor ANCO TC1/85 1124064
A2 3K3 £ 10% | Resistor R3IK30J1 R38 47 + 5% Resistor RA47ROJT 2 IumH + 8% Inductor ANCO 440/0 L12405A
R13 22K * 2% Resistor R22K0J1 R39 10 + 10% R10R0JY TRY Transistor BC214C 0BC214C %] (X + 20% | Inductor ANCO TC1/65 L12406A
R14 | s60 +10% | Resistor RSGORJ1 Ra0 | 2k7 A2K70JR TR2 Transistor 8CA82 or ZTX304 or BCX32 | DZTX304
RIS 100 +10% | Resistor R100RJ1 R4l 22 +10% R22R0J1 TR3 Transistor E5458 or ZTX504 DZTX504 FSt AA UMO4AQA
A18 | 130 £2% | Resistor A180RJ1 Ra2 | 18K +10% R15K0J1 TRe Transistor E5458 or ZTXS04 DZTXS04 FS2_ | 4A UMO4AQA
R17 | 3x3 +10% | Resistor R3IK30J1 Ra3 | 22 £10% R22R0J1 ™8 Transistoe BC214C DBC214C Fs3 | T2.8A 220-240v UM2ZASDA
as | 3x3 210% | Resistor RIKIOIT i tre Transistor BG214C DEC2V4C T5A 110-130v UMOSADA
r19 c o.88u Copacitor 100V CB8ONKS TR7 Transistor 40872 or 25A740 D40872X
R20 | 1K +2% | Resistor R1X00J1 c2 1000 +10% | Copecitor 3V CI00UME Tr8 Teansistor 40872 or 25A740 040872 Pt Hewlett Packard 5082-4850 Red BL5053IM
R21 | X +2% | Resistor R1KOOJ c3 3.3 +20% | Capacitor CIP30KJ TR Transistor 250424 or 2SD678 or 17556 |D17556X
R22_ | 270 £10% | Resistor h270M01 ca 0.047 Capacitor 250V CA7NOJS TR10 Transistor 25D424 or 2SD676 or 17656 | D17656X TF1 Acoustical DRG A3/12362 1123824
R23 [ 1k2 +10% | Resistor 1.6W R1K20JR cs 1004 Capacitor 8V c100uz8
R24 | 22 +10% | Resistor R22R0J1 ce 1.000P Capacitor 400V CINOOKK T DIAC 2N4992 or 8S08A-03 DBSO8AA
R2S 22 + 10% | Resistor R22R0J1 c7 330P + 20% | Capacitor CI30PKJ T2 TRIAC SC1418 or T1C2268 or T2800 DT28008
R26 | 75 +5% | Resistar RISAOJ1 cs 120 +5% | Capacitor C120PJI

THE ACOUSTICAL MFG CO LTD HUNTINGDON ENGLAND

Stock numbers listed for replacement parts,
therefore manufacturers and tolerances may

may be equivalents for original parts which are no longer available,

vary.

QUAD 405 CIRCUIT DIAGRAM DRG No. M12333 1S54



BOARD NUMBER M12368 ISS 9 AND 10

Voltages shown are with no signal £S5 44 +500
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3oy 220¢ 120v 240v nov 230v
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No. Valus Tol Reference Stock No. No. Value Tol Reference Stock No. No. Value Tol Reference Stock No. No. Value Tol Reference Stock No.
Rt 220K +10% | Resistor R220KJ1 R27 | 15K +5% | Resistor R16KOJ1 c9 DY Zener Diode LR150C 0Z15VAA
R2 10 5% R10ROJT R28 | 75 5% | Resistor R75ROJ1 c1o | 4 Capacitor 40V ca7U0ZR 02 Zener Diode LR150C DZ!5VAA
R3 22K +2% | Resistor R22K0J1 R29 | 18K +5% | Resistor R15K0J1 c11 | asoe Capacitor C330PKJ D3 Diode 15920 0iS9208
R4 22K 2% | Resistor R22K0J1 R30 | se0 +10% | Resistor 2.5W A5B0RJS C12 | otp Capacitor 250V C100NKC 04 Diode 1820 01S9208
RS 4.7K +10% | Resistor RAKTOJ R31 | 560 +10% | Resistor 2.5W RS60RJS C13 | 10,000u Capacitor 63V C10KUTA 05 Diode 15820 0159208
A6 330K +2% | Resistor RIIOKJ1 C14 | 10,0000 Capacitor 83V C10KUTA 06 Diode 15920 DiS9208
R7 3k3 +10% | Resistor A3K3041 R33 | 22 +10% | Resistor R22R0J1 €15 | 0.1y Cepacitor 100V C100NKS 07 Bridge Rectifier 0PM7A20
A8 3K3 +10% | Resistor R3K30J1 C16 | 0.1 Capacitor 100V C100NKS
R9 220 * 5% Resistor R220RJ1 R35 | 0.091 Resistor RAOY1JY c17 104 Capacitor 40V C10U0ZR Ic1 LM301A OML301A
A10 | 1k8 % 10% | Resistor R1KBOJT R36 | 0.091 Resistor RRO91JY
R11 1X8 £ 10% | Resistor RIKBOJT R37 | 22 +10% | Resistor R22R0J1 €19 | 1000P Capacitor C1NOOSA u 8.9uH 4 20% | Inductor ANCO TC1/86 1124064
R12 | 3k3 +10% | Resistor R3K30J1 R38 | 47 + 8% | Resistor R47ROJI L2 3uH % 8% | inductor ANCO 440/D 1124054
R13 22K + 2% Resistor R22K0J1 R39 10 +10% | Resistor R10R0J1 TR1 Teansistor BC214C 08C214C u 8.9uH + 20% | inductor ANCO TC1/86 L12406A
R14 | 580 +10% [ Resistor ASBOAYY A4 | 2¢7 Resistor 1.8W R2K70JR TA2 Transistor BCS82 or ZTX304 or BCX32 | DZTX304
R15 100 +10% | Resistor R100RJ1 R41 22 £10% | Resistor R22R0J1 TR3 Transistor E5458 or ZTX504 0ZTX504 st 4A UMO4AQA
R16 180 +2% Resistor A180RJT R42 15K % 10% | Resistor RISKOJ1 TR4 Tranaistor E5458 or ZTX504 DZTX504 FS2 4A UMO4AQA
R17 3K3 +10% | Resistor RIK30J1 R43 22 £ 10% | Rasistor A22R0J1 TRS Transistor BC214C 08C214C FS3 T2.5A 220-240V UM2ASDA
a8 | 3x3 +10% | Resistor A3K3001 TR8 Transistor BC214C DBC214C TSA 110-130V UMOSADA
R19 c1 0.68u Capacitor 100V TR? Transistor 40872 or 2SA740 D40872X
R20 | 1K +2% | Resistor ATKOOS1 c2 100 +10% | Capacitor 3V C100UME RS Transistor 40872 or 25A740 040872X Pt Hewlett Packard 5082-4850 Red BLS053R
R2t | 1k +£2% | Resistor RIX0OJ1 ca 3.3P +20% | Capacitor C3P30KJ TA9 Transistor 25D424 ar 250676 or 17556 | D17556X
R22 | 270 %+ 10% | Resistor R270RJ1 cs 0.0475 Capacitor 260V CATNOJS TRIO Transistor 250424 or 230676 or 17556 | 017556X TF1 Acoustical DRG A3/1236Z 1123624
R23 | 1x2 +10% | Resistor 1.6W RIK20JR =3 100u. Capacitor 6V c100uz8
A24 22 + 10% | Resistor R22R0JY c8 1000P Capacitor 400V CINOOKK k1] DIAC 2N4992 or BSO8A-03 DBSC8AA
R2s | 22 2 10% | Resistor R22R0J1 c7 330P +20% | Capacitor C330PKJ 2 TRIAC SC1418 or T1C2268 or T2800 | 0728008
R26 | 75 5% | Resistor R75R0J1 c8 120P 5% | Capscitor C120PJ1
THE ACOUSTICAL MFG CO LTD HUNTINGDON ENGLAND Stock numbers listed for replacement parts, may be equivalents for original parts which are no longer available, QUAD 405 CIRCUIT DIAGRAM DRG No. M12333 ISS5

therefore manufacturers and tolerances may vary.



BOARD NUMBER M123638 ISS 9 AND 10
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Voltages shown are with no signal
input, limiter resistors omitted and
no speaker connected.

Unmarked = negative witn respect
to + rail.

Prefix E = relative to earth.
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& AMPLIFIER
0. Value Tol Referance Steck No. No. Value Tol Referance Stock No. | iNe. Vatue Tol Reference Stock No. No. Value Tol Referance Stock No.
a1 220K Resistor R220KJ1 A27 [ 15k Resistor RI5KOJ1T =] 120p Capacitor C120PJ1 02 Zener Diode BZY8SC 15V CZ15VAA
R2 10 Resistor A10ROJ1 R28 | 75 Resistor R75R0J1 D3 Oiode 1592078 0159208 |
R3 22K 2% | Resistor R22KOG1 R29 | 15k Resiator RISKOJ1 c10 | a7u Capacitor ca7v0z8 Da ~ Diode 1592078 0159208
R4 22K £2% | Resistor R22KOG1 R30 | 560 Resistor R560RJS cn 1000p Capacitor C1KOPKJ D5 Diode 1592078 0159208
RE 4K7 Resistor R4K7041 R31 560 Resistor R560RJS C12 | 100N Capacitor C100NJS 06 Diode 1552078 0159208
R6 330K *2% | Resistor R330KG1 €13 | 10.000u Capacitor C10KyUTA 07 Bridge Rectifier PM7A2Q DPM7A2Q
R7 3X3 Resistor A3K30J1 R33 | 22 Resistor A22R0J1 C14 | 10.000u Capacitor C10KUTA 08 2enes Diode BZV41CBV2 DZ8V2AA
Ag 3K3 Resistor RIK3IOJ1 €15 | 100N Capacitor C100NKS 09 Zener Diode BZV41CSVE DZSV6AA
R35 091 Resistor AROYIJY ﬂ 100N Capacitor C100NKS D10 Diode 1N4003 DIN4003
R10 | 560 Resistor REBORJ1 R38 | .091 Resiator RRO91JY €17 | om Capacitor C10U0ZR o1 Diode 1N4003 ©O1N4003
R37 | 15 Resistor R1SROJ1 012 LED XCS083R 8L5053R
A12 3K3 Resistor A3K30J1 R38 47 Resistor R47ROJ1 TR1 Transistor BC 214C DBC214C
R13 22K + 2% Resistor A22K0G1 R39 10 Resistor R10ROJ1 TR2 Transistor ZTX304 DZTX304 (3] Int. Circuit TLO71,MES534,LM351.LM301 | DO71CPX
a14 | 470 Resistor R4A70RIN R40 | 2K7 Resistor R2K70JR TR3 Transistor ZTX504 027504
R15 100 Resistor R100AJ1 TR4 Teansistor ZTX504 0ZTX504 L2 3pH +5% | Choke 1124054
R18 | 180 £2% | Resistor R1B0ORG1 R42 15K Resistor R15K0J1 TRS Transistor BC214C oBCz14C
R17 K3 Resistor AIK30J1 R43 22 Resistor R22R001 TA6 Transistor BC214C DBC214C L4 22pH Choke £5€1022
R18 3K3 Rasistor RIK3I0J1 Alt Resistors 5% encept whers shawn TR? Transistor 40872 D40872X L5 Teansiormer 1123624
TR8 Transistor 40872 040872X
R20 | 1x £2% | Resistor R1KOOG1 3] 880n Capacitor CBBONKS TRO Vransistor 17566 or 2SD424 D17556X £s1 aA Fuse UMOSAQU
R21 1K £ 2% Resistor R1K00G1 c2 1004 Capacitor €100UKT TR10 Transistor 17858 or 25D424 D17556X FS2 aA Fuse UMO4AQU
R22 | 270 Resistor R270RJ1 c3 3p3 Capacitor C3P30C1 FS3 | T2A8 Fuse 220-240V UM2A5DA
R23 | 1K2 Resistor AIK20JR ca 47n Capacitor CATNOJS n DIAC BSOBA-O1 or 2N4992 DBS08AA TSA Fuse 110-130V UMOSADA
aze | 22 Resistor R22R0J1 cs 1000 Capscitor c1o0uze T2 TRIAC T28008 DT28008
R26 22 Resistor A22ROJ1T ce 1n Capacitor C1NOOKK X1 Link PP37712
aze | 78 Resistor R76R0J1 c7 330p Capacitor C330PKJ D1 Zener Diode BZYBSC 15V DZ15VAA

QUAD ELECTROACOUSTICS LTD HUNTINGDON ENGLAND

Stock numbers listed for replacement parts, may be equivalents for original parts which are no longer available,
therefore manufacturers and tolerances may vary.
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R1 RESISTOR 220K £35% R220KJ1 A3 RESISTOR 4TR xS% RATROIJ | TR TRANSISTOR acaac pec2iac FsSh FUSE <A UMO4AQU
R2 RESISTOR 1o/ *= 5% RIOROT | R39 RESISTOR IOR = S% RIOROT { ™2 TRANSISTOR ZTX 304 DZTX 304 Fs2 FUSE <A UMO4AQU
R> RESISTOR 22K * 2% R2B2K06 | R40 RESISTOR 27 * B, R2®TOTR TRA TRANSISTOR 2ZTXSo4 DZTXxS04 FS3 Fuse T2As 220- 240V UM Z2ASDA
R4 RESISTOR 22K *= 29 R22KOG | R42 RESISTOR 1S =S¥ RISKOT | TR4G TRANSISTOR ZTTXSO04 OZTXS04 rea O - 130V UMOBSADA
RS RESISTOR “+KT * S% R4RKTOT | R43 RESISTOR 22R = 5% R22RAT TR7 TRANSISTOR =“40@72 D40B72Xx
RG RESISTOR 330K =*® 2% R330KG ! TREG TRANSISTOR <0872 DaceT72X (o) MAINS TRANSFORMER Li2362a
R7 RESISTOR 3K3 = 5% R3BXACT TRD TRANSISTOR 2SD424 D2sb424 e CHOK & 3/~H Li2408Aa
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RIO RESISTOR SGOR = S% RSGOR T c CAPACITOR &BON CeBONKS
RIZ RESISTOR Ik - 59 R3AKBIOT| ca CAPACITOR 10Q.~ clroous 4 T DiAc BSo8A-0OI DBsSo8AA N NETWORK RQOSNIAW
RI3 RESISTOR 22K * 29 R22KOG ) ca CAPACITOR Q7N CATNOIS Ta TRIAC T2800B DT28008 N2 NETWORIK QOS NIAW
Ri4 RESISTOR 470R w S% R470RT | cs CAPACITOR 100, cioovz sy
RIS RESISTOR IOOR #+ S% RICORT | Ce CAPACITOR IN CINOOWP =Y} ZENER DIODE B2YBS8C 1Sv D BBISVA
RIG RESISTOR I1S0R *x 2% RIBORG | (=4 CAPACITOR 330F C3A30PKT D2 ZENER DIODE 8ZYS8S8C ISv O PBISVA
RI7 RESISTOR 3Kk3 = S% R3K3OT | C® CAPACITOR 120F crizoPJ | os DIODE  1S220 Disez208
Ri8 RESISTOR 33 * 5% R3x3a0T| CI0 CAPACITOR R caTvOZB o6 DIODE  i5920 Diso208
R20 RESISTOR IK = 2% RIKOOG | cn cAPAcCITorR N CINQOSA 07 BRIDGE RECTIFIER PM7A2Q DPM7AZQ
R2t RESISTOR Ik = 2% RIKQOOG | a2  caraAcITOR IOON CIOONTS o8 ZENER DIODE BZYHC Sve DZSveaA
R22 RESISTOR 270R = S% R270RT Ci13  CAPACITOR 10M. CIORUTA D9 ZENER DIODE BZYS4IC Gv2 DZ8vaAa
R23 RESISTOR x2 = S99, RIKZOJR Cig CAPACITOR 10K o CrORUTA DO DIODE INGOOD DING-003
R3O0 RESISTOR S&OR = S% RSGORTC os CAPACITOR 00N CIOONKS D DIODE INS4OO3 DINGQOD
R3| ReSISTOR SGOR == 5% RSGORIC Cie CAPACITOR I1QON CIOONKS Diz LED XCSOS3R BLSOS3R
R33 ReEsSISTOR 22R = S% R22ROT CI7 CAPACITOR  1Om CIOLVOZR
R3S RESISTOR oORIB = 3% RORIBTC Ci8  CAPACITOR 47, C47V0ZE xt SHORTING LINK PP37712.
R3G RESISTOR ORIB x 5% ROR@TC C19  CAPACITOR 47. C47V0OZE
R37 RKRASISTOR ISR x Ses RISROT el INT  CIRCUIT T. o7\ DO7iCcPX
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CHANNEL.
Rt RESISTOR 220K =x5% R220KT | R3O RESISTOR 4TR x2S% R47ROY | TR TRANSISTOR Bca2tac pac2tac. Fsh FUSE «4Aa UMO4AQU
R2 RESISTOR IOR *£5% RIOROY | R39 RESISTOR IOR *= 5% RIOROT | TRZ TRANSISTOR ZTx 304 DZTX304 Fsa FUSE <A UMO4AQU
RS RESISTOR 22K %=2% R22K06 | RAO RESISTOR 2K7 *S5% R2KTOTR TRA TRANSISTOR ZTxSo4 DZTxS04 53 FUSE T2AS  220- 240V UM2ASDA
R4 RESISTOR 22K & 2% R22KOG| R42 RESISTOR 1Sk =S% RISKOT | TRA TRANSISTOR ZTXS04 DZTxSo4 TSA WO - 3oV UMOSADA
RS RESISTOR <4K7 x S% RAKTOT R43 RESISTOR 22R %%5% R2ZZRAT TR7 TRANSISTOR =0@72 D4+0872 X
RG RESISTOR 330K = 2% RIZOKG | R44 RESISTOR 75R &57 R75R0OTI TR8 TRANSISTOR <0872 D4oB72X LS MAINS  TRANSFORMER Li23c2a
R7 RESISTOR 3Kk3 = 5% R3IKIATI TRO TRANSISTOR 23SD424 D2sb424 L2 CHOKE B,*H Ll2405A
RS RESISTOR IS x 5% R3IKIOT! TRIO TRANSISTOR 2SD+424 Da2sD424 [ CHOWE 22J-H L 4.-T220K
RIO RESISTOR SGOR = 5% RSGOR T | ci CAPACITOR GBON CeBONKS
RI2 RESISTOR 3Ixk3 - 5% R3IK3OT! ca CAPACITOR 10Qun [{]-1-TSW ) T DIAC BS08A -0t DBSORAA N NETWORK QL SNIAW
RI3 RESISTOR 22K = 2% R22KOG ! ca CAPACITOR a7N CATNOIS Ta TRIAC T2800B DTzs0oB N2 NET WOR K, QOS NtAW
RI4 RESISTOR AT70R & 5% R47ORT | cS CAPACITOR 100, cioouza
RIS RESISTOR IOOR * 5% RIOORT | Ce CAPACITOR IN CINOOU P DI ZENER DIODE B2Y88C 1SV D BBISVA
RIG RESISTOR ISOR =*= 2% RISBORG ! (= CAPACITOR 330F C330PKT D2 ZENER DIOOE BZYBSBC 1Sv O BBIBVA
RI7 RESISTOR 3Kk3 = 5% RIKBOT | C® CcAPACITOR I120P crzoPdl os DIODE  IN400T DiN4o O3
RI8 RESISTOR 3AK3 r SY% R3x30T) CIO  CAPACITOR <47. carvozn De DIODE  |N4003 DIN4Q 03
R20 RESISTOR IK x D% RIKOOG | i cAaPACIToR N CINOOSA D7 BRIDGE RECTIFIER PM7A2Q bPM7ZAQ
R21 RESISTOR Ik = 2% RIKOOG | Cl2  caracITOR 100N CICONTS o8 ZENER DIODE B2Y4HC SVe DZSVeAA
R22 RESISTOR 270R = S% R270RT{ Ci3  CAPACITOR IOW. CIORUTA Do ZENER DIODE BZYSIC SV2 DZBVEAA
R23 RESISTOR <2 * 5y, RIKZOJR Ci4 CAPACITOR IOK .. cCloRUTA DIO DIOD& IN4OOD DING-0O3
R3O0 RESISTOR SGOR %= S% RSGORTC CIS  CAPACITOR (00N CIOONKS [~ DIODE  INGOO3D DING0OD
R3| RESISTOR SGOR = 5% RSGOARIC Cle CAPACITOR 100N CIOONKS D2 LED XCSOS3R BLSOS3R
R33 RESISTOR 22R = 5% R22ROT CI7 CAPACITOR 1Quw CIOVOZR 013 DloOE  iN40O3 b 4003
R3S RESISTOR oORIg +* 5% RORIBTC Ci8 CAPACITOR 47, C47U0ZE xi SHORTING LINK, PP37712.
R3¢ RESISTOR ORI8 % 5% RORIBTC CIS CAPACITOR 47. C4TU OZE
R37 RESISTOR ISR x S RISROT ( C20 CAPAQITOR 4+N7 CANT 267 1c INT. CIRCOIT TL o DOTICPX
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CHANNEL
RI RESISTOR 220K *x5% R220KT 4 A3S RESISTOR 47TR  *5% RA7TROT 4. TRt TRANSISTOR 8c214C pecaiac FS FUSE <aa UMO4AQU
R2 RE&SISTOR IOR +=5% RIOROT | R39 RESISTOR IOR *5% RIOROXT | TR2 TRANSISTOR ZTx304 DZTX304 LY FUSE <aaA UMO4AQU
R3 RESISTOR 22K ®= 2% R22K0G | RAO RESISTOR 2rR7 *= S, R2KTOTR Fs3 FUSE T2As 220- 240V UM2ASDA
R4 RESISTOR 22K =®= 2% R22KOG) R42 RESISTOR ISK =S% RISKOT4 TRY TRANSISTOR BCS5568 DBCS568 TSA 1o - 130V UMOSA DA
RS RESISTOR “+K7 * S% RAKTOT4 R43 RESISTOR 22RrR 5% RZ2RAT4 TR7 TRANSISTOR <072 D4+0B72x
RG RESISTOR 330K = 2% R330KG | R44 RESISTOR 75R %57 R75ROTH | tRe TRANSISTOR <0872 Dace72x | | LS  MAINS TRANSFORMER Li23c2a
R7 RESISTOR 3Kk3 = 5% RBKIOTI TRO TRAMNSISTOR 17556 DI7S556X Le CHOKE 3uH Li2405Aa
RS RESISTOR 3K3 = S9% R3K30T I TRIO TRANSISTOR 7556 DiI17S56X L CHOKE. zg,H L 4-T220K
RIO RESISTOR 5SGOR = 5% RSGOR T4 ct CAPACITOR G3ON CeBONKA
RIZ RESISTOR 3K3 - 5% R3K30T ca CAPACITOR 10Q croouws J l DiAC B8so8A-0L OBSOSAA Nt NETWORK ROSNIAT
RI3 RESISTOR 22K * 2% R22KOG | ca CAPACITOR 47N CAINOIS Ta TRIAC T2800B DT2s8008 N2 NET WORK QOS NIAT
RI4G RESISTOR 470R & 5% R4TORT4 cs CAPACITOR 100 CIOOUME
RIS RESISTOR IOOR * 5% RICOR T4 ce CAPACITOR IN CINOOU P O ZENER DIODE B2Y88C I1Sv DeBISVA
RIG RESISTOR ISOR *x 2% RIBORG | [ CAPACITOR 330F CB330PKT Da ZENER DIOOE BZYSSC ISV © 9BISVA
A7 RESISTOR 3K3 = S% R3IKIOT | C® CAPACITOR 120P ci2zoPui oS DIODE.  (N40OY DiN40 O3
CiI0O  CAPACITOR 4T CA4TLVOZB [~1-] DIODE  IN4003 DiN4d 03
R20 RESISTOR 1K = 2% RIKOOG | c1r cAPAciTorR N CINOCOSA -%4 BRIDGE RECTIFIER PM7A2Q DPM7AZQ
R2!1 RESISTOR (K = 2% RIKQOOG | Ci2 CAPACITOR (OON CIOONT S be ZENER DIODE BZYHC Sve DZSveAA
R22 RESISTOR 270R = S R270RT4 Ci3 CAPACITOR IOK. CIoxuTa Do ZENER DIODE BZY4iC8v2 DZBVZAA
RR3 RESISTOR w2 x 59, RIK2OIR Cida CAPACITOR 10K oo CloKUTH jotle) DIODE INGOOD DING-003
R3O0 RESISTOR SGOR = 5% RSGORTC CIS CAPACITOR [0ON ClIOONKS Dt DIODE IN4OCO3 DiN40O S
R3| RESISTOR SGOR = 5% RSGORYC Cie CAPACITOR IOON CIOONKS [~1-3 LED XCSOS3R BLS0sS3R
R33 RESISTOR Z22R = 5% R22ROT4- CI7T  CAPACITOR 104 clovozR Di3  DIODE  IN4003F DiN 4003
R3S RESISTOR ORI * 5% ROR!®TC CI8  CAPACITOR 47. C47VOZE xi SHORTING LINK, QOSUNK
R3¢ RESISTOR ORI8 & 5% RORIBTIC Ci9  CAPACITOR A7 C4TVOZE
R37 RESISTOR ISR = moe RISROT4 C20 CAPAGITOR 487 CANT 05T IGl INT. ClRCUT  TL o7 DOTICPX
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CHANNEL mm
Rf RESISTOR 220K =3% R220KT 4 N3G RESISTOR 47TR  xS% RATROT4 TRI  TRANSISTOR @CR4C pec2i4c | |FS) FUSE 44 UMO4AQU
R2 ReESISTOR |Om 5% RIOROT | R39 RESISTOR IOR % RIOROT | TR2 TRANSISTOR 2TXB304 DZTXBO4 Fsa FUSE <A UMO4AQU
R3> RESISTOR 22K ® 2% RE2KOG | RGO RESISTOR 2R7 - S R2KTOTIR Fs3 FUSE T2Aas 220- 240V UM ZASOA
R4 RESISTOR 22 & 2% RIZKOG | R42 RESISTOR 15 -5y TR® TR DR BCS568 oBcssen TSA 1o - 130V UMOSADA
RS RESISTOR 4K7 = S9% RAKTOX4 R43 RESISTOR 22R x=5% RZZROT4 TR7 TRANSISTOR =40e72 D40B72X
RG RASISTOR 330K = a% R33OKG R44 ARSISTOR 75R AS5Z R75R0T4( | TRe TRANSISTOR <0872 D40BTZX [ [ LS  MAINS TRANSFORMER 23624
R7 RESISTOR 3Kk3 x 5% RBKSAIY TRO TRANSISTOR (7556 D17856X L2 CHOK E ’3/..0'0 Ll240osA
Re REBISTOR 3K = 59 RBKBOTI TRIO TRANSISTOR (7356 D17556X L9 CHOKE. 22/0‘ L 4-T220K
RIO RESISTOR SCOA &« S% RSGOR T4 <l CAPACITOR G3ON CEBONKA
RIZ RESISTOR 3K3 = 5% RBWIOTI C2 CAPACITOR 10Cun cioous 4 T DIAC  BSO8A-O( oBsOoRAA | | NI NETWORK, QROSNIAT
RIZ3 RESISTOR 28K & 2% RAINOG | ¢4 CAPACITOR 47N CATNOYS TR  TRIAC T2800B OTzmo08 | | N2 NETWORK QOSNIAT
Ri4 RESISTOR 470R w 5% R47ORT4 €S CAPACITOR 100 CIOOUME
RIS RESISTOR [OOR & S9% RIOOR T4 Ce CAPACITOR IN CINOOS =] ZENER DIODE BzZYB88C 1SV DBBISVA PLI AcC. POWER IN/ FUSEHOLDER  PLUG PPFI2AA
RIG RESISTOR I1B0R % 2% RIBORG | CT  CAPACITOR 3308 CABOPKT o2 ZENRR DIOOE BZYSS8C ISv D 3SIBVA
RI7 RESISTOR I3 w S% R3KBOT ) C®  CAPACITOR 1207 crzoPlt ©S DioDE IN40OF DiN4o O3 si SWITCH S40S0FF
CIO  CAPACITOR 47. carvozn D6  DIODE  IN40e3 DiIN40 03
R20 RESISTOR IK - 2% RIKOOG Cit  CAPACITOR IN CINOOSA b7 BRIDGE RECTIFIER PM7A2Q DPM7ARQ SK2, OUTPUT SOLKETS RED PSRSI4C
R2! RESISTOR I - 2% RIKOOG | Ci2  CAPACITOR I0ON CIOONTS DO  ZanEm DIODE  BZYHC SVE DZSVGAA BLACK PSBSI4C
R22 RESISTOR 270R = S¥% RA7ORT4| | €13  CAPACITOR (OW. cloRUTS O%  ZENER DIODE BZYHC B2 DZBVEAA SK3 INPUT RIGHT P PHONZ
R2B RESISTOR IK2 & S5y, RIKZOIR| | Ci14  CAPACITOR 10K [SEITL Y DIO  DIODR  IN4OOS DIN4003 SKa INPUT LEFT PSPHONG
R3O RESIATOR S5GOR + S% RSeoRTC| | cis  caraciTor tooN CIoONKS DIl DIODE N4COD DIN4COS 5KS AC. POWER OUTLET SOCKET PSPEISS
RBI ARASISTOR SGOR &= 5% RSGOATC| | C1e CAPACITOR 100N CIOONKS DIZ2 gD XCSOSBR BLSoS3R
R3I3 muEsISTOR 22R - 5% RIBAOTY.| Ci7  CAPACITOR IO, CIOVOZ R b1y DIODE  N40OOF DiN4ocO3
m3S RESiSTOR ORI * T% RORISTC CI®  CAPACITOR 47 CATVOZE x| SHORTING LINK QOSLINK
ASC RESISTOR ORI & 5% mORIDIC CI19 CAPACITOR <7, C4TVOZE
R37 RASIISTOR IBR = W RISROT4 C20 CAPACITOR i cCanT o6y €t INT. CIRCUIT  TL Tl Do7IEPX
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