KENWOOD

HI/FI STEREO COMPONENTS

SERVICE MANUAL

Model 500
Model 600

(Model 650)

STEREO INTEGRATED AMPLIFIER



CONTENTS

EXTERNAL & INTERNAL VIEW (Model B00) .......cccooimomeiieiiiin e
MODEL 500 & MODEL 650.......cmvsivvvimnninnininnsminennn
DISASSEMBLY (Model 600).
BLOCK DIAGRAM..............
PACKING. ...ttt s e PO PN e
CIRCUIT DESCRIPTIONS .....ooivvimniinninincnniinnnnnnsre s mtrEsrresarsesensnserases
ADJUSTMENTS
TROUBLESHOOTING
PARTS LIST
Mode! 500, 600 & 650.........cccceiiuimrieirnannnn rereniseaene teerneren [ e e
POWER SUPPLY (A) (X00-1700-10,11,61,62,81,82)
POWER SUPPLY (B) (X00-1720-10.,11).
POWER AMP (X07-1440-00,01) corsererratsssnnsssnisesnaraes
PREAMP (X08-T470-0T)...cciuiiiiiiiireriniieiiinenibiinisisesieatessinars erasens sinassssasaess srs senssssrnsssassnsin
TONE AMP (X11-1310-00)
FILTER (X12-1130-10)
IMPEDANCE SELECTOR (X13-2230-10)
DESTINATIONS’ PARTS LIST (Model 600 & B50) .........ccceviiieiininiiienieennninessns e eane e
DESTINATIONS’ PARTS LIST {Model 500} ..........ccceorimeiieieieticmiet it
PC BOARD
POWER SUPPLY (A) ..o ST ITOrN
POWER SUPPLY {B) ..o et e s rde s e seta e s e
IMPEDANCE SELECTOR
POWER AMP.
PREAMP --..

L I = P PPN

SEMICONDUCTOR SUBSTITUTIONS & LEADS....
SCHEMATIC DIAGRAM (Model 600, 650).......
SCHEMATIC DIAGRAM (Model 500)..........
SPECIFICATIONS.....

16




EXTERNAL & INTERNAL VIEW (Model 600)
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* Power cord

* Fuse holder

POWER AMP unit
(X07-1440-00)

* Power transformer

Electrolytic capacitor
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Rotary switch Attenuator
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* Refer to DESTINATIONS' PARTS LIST.



Model 500 & 650

Model 500
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SUMMARY OF MODEL 500 & 650

This service manual is made for Model 600 fundamental-
ly. Therefore. refer to PARTS LIST. SCHEMATIC
DIAGRAM and SPECIFICATIONS as for Model 500.

Points of difference between Medel 600 and Model 500

are described there
Model 650

Model 850 shipped to AUDIO CLUB is same to Model
600 except the external appearance. (See photograph)

Mode! Mode! 600 Mode! 500
name
POWER QUTPUT 130w x 2 (8Q) 100W x 2 (89)
PHONO 1
IMPEDANCE on the front panel on the rear panel
SELECTOR 3 steps. 2 steps
{X13-2230-10}




DISASSEMBLY (Model 600 )

Tap tight screw
(N89-3005-45)

@ Flat head tap tight screw
(N88-3008-46)

Tap tight screw
(N87-3008-46)

Tap tight screw
(N87-4008-486)

DISASSEMBLY FOR POWER AMP REPAIRING

1. Remove the screws (indicated by arrow) 2. Pull out POWER AMP unit

DISASSEMBLY FOR TONE AMP AND PREAMP REPAIRING

1. Remove the screws {indicating by arrow) 3. Remove the screws (indicated by arrow in photo @)

2. TONE AMP unit and PREAMP unit can be removed. 4. Sub panel can be removed from the chassis.
(3]




BLOCK DIAGRAM / PACKING

BLOCK DIAGRAM
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PACKING

* Protection cover

Polystyrene foamed fixture
{H10-1438-02) Polystyrene foamed fixture

(H10-1439-02)

* Carton case

* Refer to DESTINATIONS' PARTS LIST



CIRCUIT DESCRIPTIONS

PHONO IMPEDANCE, ATTENUATOR AND
LOUDNESS

The input impedance of PHONO 1 can be selected from
100k, 50k and 30k ohms so as to match various types of
moving-magnet cartridges. (Model 600 & 650)

The gain of PHONO 2 can be adjusted to the characteris-
tics of PHONO 1 cartridge since the resistance of the ne-
gative feedback loop is variable.

An ATTENUATOR-type volume controls the input and out-
put signals of the tone control amplifier simultaneously
and improves the dynamic range and S/N ratio

The loudness control switches over four steps, enhancing
the low frequency range at steps 1, 2 and 3, and both low
and high frequency ranges at step 4

(1) 100 Hz: +-2dB

{2) 100 Hz: +4dB

{3) 100 Hz: +6dB

(4) 100 Hz: +8dB, 10 kHz: -+3 dB

POWER SUPPLY (X00-1700-10)

This is an L-R independent power supply in which a
18,000 wF electrolytic capacitor smoothes the output vol-
tage.

POWER SUPPLY (X00-1720-10)

This is a stabilized power supply which supplies power of
+40V and +28V independently to the left and right
channels,

As to the positive voltages, an NF type stabilized power
supply generates 40V which is further stabilized into 28V
with a Zener diode.

The negative voltage. —28V, is generated with an NF
type stabilized power supply circuit.

Qz1(Qz2) transistor controlling positive voltages
Qz3 (Qz4): transistor controlling negative voitage
Q25 (Qz6): transistor detecting positive voltages
Qz7 (Qz8): transistor detecting negative voltage
Dz1(Dz2): Zener diode regulating negative voltage
Dz3(Dz4): Zener diode regulating +28V

SPEAKER PROTECTION CIRCUIT
(X00-1720-10)

This circuit protects speakers when a DC voltage has
developed in the speaker output circuit. To cope with
both positive and negative DC voltages. NPN and PNP
transistors constitute an OR circuit which cuts off the
speakers whether a positive voltage or a negative one
develops.

Qz9: transistor detecting negative voltage
Qz10: transistor detecting positive voltage
Qz11 transistor driving relay

POWER AMP (X07-1440-00)

This is a direct-coupled DC amplifier which does not use
any coupling capacitor in the signal path including nega-
tive feedback loops, from the input end to the output end
The first stage is a differential amplifier which consists of
N channel multiple FET and it will not suffer dnft caused
by dispersion and temperature change of the characteris-
tics of FET.

The voltages of 4+-24V and — 14V supplied to the ampli-
fier are stabilized by Zener diodes.

The second stage is a differential amplifier of NPN transis-
tors and the third stage is that of PNP transistors. They
contribute to improve the stability with large bare gain
and DC feedback.

The fourth stage driven by constant current for the sake of
stability drives the last stage.

The power amplification stage consists of two-stage com-
plementary Darlington circuits connected in parallel at the
output end.

The bias current adjusting circuit is controlled by varying
the internal resistance of transistors, and a thermistor pla-
ced in the base current supply circuit compensates tem-
perature change of the circuit.

The ASO detection circuit detects the emitter potential of
the final transistor to control the input signal of the power
amplification circuit.

ICe1: differential amplifier

Qet, Qe2: differential amplifier

Qe3. Qed differntial amplifier driver
Qe5: bias current adjusting circuit
Qe6: constant-current circuit

Qe7~Qel0:  ASO detection and protection circuit
Qel1,Qel2 complementary circuit
Q101~Q104: final transistors

Del: 1o stabilize the positive voltage supplied
1o the first stage FET differential amplifier

De2 1o stabilize the negative voltage supplied
to the first stage FET differential amplifier

De3, Ded to stabilize the base potential of the
constant current circuit transistor

DebB, De6: to detect the emitter potential of the final

transistors for the ASO detection circuit

PREAMP (X08-1470-01)

The four-stage equaiizer amplifier consists of six FET's.
The first stage is a differential amplifier which improves
DC stability.

The second stage is a class A amplifier and the third stage
is a buffer circuit to raise the overall gain. The final stage
is a class A amplifier provided with a constant current cir-
cuit

The first stage FETs have reduced the leak current of gate
to less than 10-° A, No input coupling capacitor is nee-
ded since the gate potential is zero. The S/N ratio has
been also improved



CIRCUIT DESCRIPTIONS / ADJUSTMENTS

The overall bare gain is farge due to the use of the buffer
circuit and the final stage constant current circuit. which
has made it possible to apply the negative feedback of low
frequency range sufficiently to reduce distortion

Qd1,Qd3 first stage differential amplifier
(Qd2, Qd4)

Qds5 (Qd6) class A amplifier

Qd7(Qd8): buffer circuit

Qd9,{Qd10}:  constant current circuit
Qd11 (Qd12): class A amplifier

TONE CONTROL AMP (X11-1310-00)

This consists of a flat amplifier and a BAX type tone
control unit,

The flat amplifier has a low output impedance since the
input end of the first stage differential amplifier is an SRPP
{shunt reguiated push pull) circuit and it is stabilized with
a constant current circuit added

The finai stage performs class A amplification using P
channel FET

The tone control unit changes the frequency response by
applying negative feedback to a class A amplifier provided
with a constant current circuit. It uses a pair of the same
circuits in two stages to control treble and bass indepen-
dently.

The flat amplifier has a gain of 19.6 dB or 4.5 dB when
attenuated by — 16 dB. The tone control unit has a gain
of O dB when defeated

The flat amplifier is supplied with DC voltages of +28V
and the tone control unit —40V.

Qil, Qi3: differential amplifier

(Qi2, Qi4)

Qi5 (Qig) class A amplifier

Qi7 (Qig): constant current circuit

Qi9 (Qi10) constant current circuit for treble control

Qit1{Qi12): class A amplifier for treble control
Qi13(Qi14) constant current circuit for bass control
Qi16(Qi16) class A amplifier for bass control
Qi17{Qi18) SRPP with Qi1 (Qi2)

PRESENCE CONTROL

Presence control is performed making use of the tone
control amplifier
The gain is boosted by 6 dB at 800 Hz or 3 kHz

FILTER AMP (X12-1130-10)

This consists of negative feedback type filters of source
follower provided with a constant current circuit

The low cut filter attenuates at a rate of — 12 dB/oct be-
low 40 Hz and the high cut filter at —12 dB/oct above
8 kHz

Qs1({Qs2) source follower

Qs3 (Qs4) constant current circuit

ADJUSTMENTS

1. Offset voltage adjustment (VRe1 and VRe3)

VRe3 is a semi-variable resistor for coarse adjust-
ment and VRel for fine adjustment

Measure the DC voltage at No. 13 terminal of the po-
wer amplifier PC board with a muitimeter set at a
DC range. If the DC voltage is 100 mV or more, ad-
just it roughly to OV with VRe3-and exactly to OV with
VRel. Leave VRel in the middle of the control range
when turning VRe3

Bias current adjustment (VRe2)

The bias current must be 256 mA. Without inputting
any signal to the power amplifier, adjust the current
with VRe2 so that a DC voltmeter or BIAS current
meter (B31-0125-05) connected across No. § and 6
terminal of the power amplifier PC board indicates 25
mV.
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