


SPECIFICATIONS
AMPLIFIER SECTION

Continuous Power Output per Channel:
20~20k Hz (8Ω) >220 Watts
20~20k Hz (4Ω) >240 Watts

1kHz (8Ω) >240 Watts
1kHz (4Ω) >240 Watts

T. H. Distortion, 8Ω:
at Continuous Power Output ≯0.008%

at 1 Watt Power Output ≯0.02%

T. H. Distortion, 4Ω:
at Continuous Power Output ≯0.02%

I. M. Distortion, 8Ω:
at Continuous Power Output ≯0.01%

at 1 Watt Power Output ≯0.02%

IHF Power Bandwidth, 8Ω: 10Hz~700kz

Damping Factor at 1kHz, 8Ω: >80

Frequency Response
“NORMAL" input, 8Ω:

at 1 Watt Power Output
20Hz~100kHz +0, -1dB

Input Sensitivity for 300 Watts Power Output:
MAIN IN 1V ±2dB

Signal to Noise Ratio, IHF A" Network:
MAIN (NORMAL, DIRECT) >115dB

Signal to Noise Ratio, DIN Filter:
MAIN IN (NORMAL, DIRECT) >90dB

Channel Balance: ≯1dB

Residual Hum & Noise, 8Ω: ≯0.4 mV

Idling Current: 50~150mA

Midpoint Voltage: 0 ±30mV

Muting Delay Time: 2 ~ 7 seconds

GENERAL
Power Requirement:

W-TYPE AC 120V, 60Hz
E-TYPE AC 220V, 50Hz
B-TYPE AC 240V, 50Hz

Power Consumption: 800W (1.25kVA)
Ambient Temperature

during Operation:
-10~30°C

Dimensions:
Width 482 mm (19 inches)
Height 182 mm (7¼ inches)
Depth 460 mm (18⅛ inches)

Weight, without package: 21.5kg (47.3 Ibs)
*Specifications are subject to change without notice.

DISASSEMBLY

Cabinet Cover Removal
a. Remove 6 tapping screws from the top of the unit.
b. Remove four screws from both sides of the unit.
c. Lift the cabinet cover away from the unit.

Bottom Plate Removal
a. Remove 11 tapping screws (#1- #11) from the

bottom of the unit as shown in Photo 1.
b. Lift the bottom plate away from the unit.

Front Panel Removal
a. Remove 4 tapping screws (#1- #4) from the left

side of the unit as shown in Photo 2.
b. Similarly remove 4 tapping screws from the right

side of the unit.
c. Remove the front panel away from the unit by

pulling it forward.

Power Transformer Removal
a. Remove the cabinet cover & the bottom plate.
b. Disconnect all the cables from the power

transformer.
c. Remove 4 nuts (#1- #4) from the chassis as

shown in Photo 3.
d. Lift the power transformer away from the unit.



CIRCUIT DESCRIPTION

NIKKO’s ALPHA 450, adopting latest devices such 
as Hi-fT power transistors, is of a design introducing 
a variable bias circuit (non-switching circuit), a DC 
servo circuit & other most advanced techniques.

The following are explanations of the main circuits
& devices.

Variable Bias Circuit
Currently, in the output stage of power amplifiers 
are mostly used SEPP (Single Ended Push Pull) 
circuits. (Fig. 2).

It is generally known that the current (idle current) 
flowing through NPN & PNP transistors of this circuit 
can be classified into three large groups of operation 
form, class “A", class “AB"’ & class ‘‘B". (Fig. 3).

In class "A" operation, neither of collector currents,
Q1 & Q2 becomes zero nor cut off. Even when the 
current flowing to the load R is zero, a certain 
current is flowing through Q1 & Q2 & so no 
crossover distortion exists theoretically.

To realise perfect class “A" operation, however, a 
current equal to or more than maximum output 
should continue to be let flow at the output stage as
idle current, causing class "A’’ operation to prove to 
be a poor efficiency system.

In class "AB" or "B" operation, the Q1 plays the role of
amplification of the plus part of the signal & Q1 that
of the minus part, no matter whether idle current is
large or small.

In other words, there definitely exists a period in 
which, when one transistor is on, the other 
transistor keeps cutting off, in these operations.

Switching distortion or crossover distortion is caused 
at the moment of this active status turning into cut-
off status or the cut-off status into the active status. 

Nevertheless, as these operation forms have high 
efficiency with small idle current, it is much easier 
to use class “AB" or B operation for high power 
amplification rather than class "A".

A power amplifier enjoying the merit of each of 
these systems — that is, practically no crossover or 
switching distortion being caused in class "A’’ 
operation & easier high power amplification being 
achieved by class "B" — has been realised by 
adopting the variable bias circuit.



The idea of a variable bias circuit is -that in no case 
the output stage is allowed to be cut-off by 
increasing & decreasing bias voltage in 
corresponding with the voltage of input signal.

Fig. 4 shows the variable bias circuit adopted in 
ALPHA 450.

Now, suppose the + wave (plus part) of signal has 
been inputted, the currents of Qp1 & Qd1 increase & 
the voltage at both ends of RE1 & RE3 become high, 
resulting in a rise in the voltage between point (A) & 
OUTPUT. '

At that time, the voltage at both ends of R1 & R3

becomes high because current flows R1>Q1 & R3-Q3, 
causing the potential at (C) point to lower & the 
voltage of Q5 between collector & emitter to rise. As
a result, the voltage between A & (B) rises & Qp2, & 
Qd2 is kept from being cut-off.

From another point of view, the voltage drops at the 
emitter resistors RE1 & RE3 (these resistors are 
indispensable to protect transistors in stabilising bias 
of the output stage or at the time of abnormal current
flowing) are cancelled by the drops at R1 & R4, thus 
protecting Qp2 & Qd2 from becoming zero or anti-bias.

In the same manner, when the -wave (-part) of 
signal has been inputted, current flows Q2-R2 & 
Q4=R4, resulting in a rise of VCE at Q6, thus 
protecting Qp1 & Qd1 from being cut-off.

DC Servo Circuit
DC amplification is the most advanced form 
adopted for audio amplifiers as there is no phase lag
over all the range from DC to audio frequency.

However, in a perfect DC amplifier (which is an 
amplifier having no coupling capacitors in its input 
part & NFB loop), a DC drift is caused in case a 
direct current is inputted or when the DC balance 
between each element has been lost due to 
temperature rise inside the amplifier. 

The DC servo circuit is to suppress such a drift & 
realise a more stabilised amplifier.

The principle of a DC servo circuit is something like
that of a comparator, in which changes in DC 
current between the output point & the ground is 
detected & drifts of the amplifier is controlled with 
their results used as the output of the servo circuit.

The basic elements are an integrating circuit 
composed of C1 & R1, an operational amplifier & a 
mirror integrator composed of C2 & R2. (Fig. 5).

Now, suppose a drift ∆eo has been caused at the 
output of the power amplifier, a potential with the 
same phase ∆ef is outputted at the output of the 
operational amplifier.

On the other hand, the initial stage of the power 
amplifier is a differential amplifier. When ∆ef is 
inputted at its inverting input, the potential at the 
non-inverting input ∆ei changes in the opposite 
direction of ∆ef, resulting in a decrease of drift at 
the output of the power amplifier.

The DC servo circuit has a specific frequency 
characteristic. In the range of DC & ultra low 
frequency, gain of the power amplifier is kept at one 
over several tens of decibel, & in the audio frequency
band, amplification at a certain gain can be made in 
the same manner as ordinary power amplifier.

The frequency on which the DC servo circuit starts 
to have effects is determined by the four elements, 
C1, R1, C2 & R2.



Hi-fT Power Transistors
For details characteristics, refer to 
“SEMICONDUCTOR DATA" at the end of this 
manual.

The power transistors employed in ALPHA 450 realise
an fT (Current Gain-bandwidth Product) of 80MHz 
with NPN type & 60MHz with PNP type (each being a 
typical value) in spite of its high Pc (Collector Power 
Dissipation) such as 150W (The value when Tc = 
25°C). Compared with conventional transistors with a
Pc of 150W where fT was around 10MHz at maximum,
the high speed attained by these Hi-fT power 
transistors is remarkable.

Such high fT has been realised specially by the 
inside construction of these transistors which is 
greatly different from that of conventional ones — 
the multi-emitter construction.

In this construction, the emitter inside the 
transistor is divided into many units & emitter 
resistors with small resistance are inserted to each 
unit, resulting in a parallel connection.

This equivalently means that many small signal 
transistors with high fT & switching speed are 
connected in parallel , which has made it possible 
to realise such a high power characteristic while 
maintaining high switching speed.

Thanks to such construction as mentioned above, 
these power transistors are excellent in linearity of 
its hfe.

Furthermore, as dissipation is dispersed equally to 
each emitter due to the emitter-divided 
construction, they have another feature of being 
strong against breakdown as compared with 
conventional power transistors.

ALIGNMENT

Alignment Precautions
1. As the ALPHA 450 is a power amplifier with large

output power, it consumes much electrical power
& a great amount of current flows in the power 
source line of the primary side. Therefore, in the 
case when it is connected to the source by an 
extension cord, the size of the extension cord 
should be equal or larger than that of the power 
source cord of the ALPHA 450. Otherwise, the 
voltage might be reduced or the extension cord 
might generate excessive heat because of the 
resistance which the cord has, then not only can 
proper alignment be done, but also it is very 
dangerous.

2. If the power sources are supplied to the ALPHA 
450 & the instruments by branching off from 
one cord, the voltage is sometimes dropped down
& the stability of the instruments goes down. The
ALPHA 450 & the instruments should be 
connected to the power sources by using 
independent cords. The ALPHA 450 must take 
the power source from AC outlet of the wall side.

3. As there are many parts which hold high voltages
in the circuit & the parts inside of the ALPHA 
450, be careful not to receive an electric shock. 
In the case of connecting & taking off the 
instruments, you must turn off the power switch 
of the ALPHA 450 before getting on the work.

4. When the circuit happens to be shorted by the 
drivers or test probes used for alignment through
mistake, the circuit & the parts will be damaged. 
As the damage is larger than that of ordinary 
amplifiers & receivers, close attention is needed. 
It is advised that the screw driver, excluding the 
top part, should be wrapped with insulation tape 
or a driver made of plastic or some kind of 
insulating material should be used.

5. As the dummy load resistor generates heat while 
alignment, it gets very hot & you may be burnt if
you touch it with bare hands. It's better if you 
can put the dummy load resistor in a place away 
from being touched, but the wire between the 
dummy load resistor & the amplifier should not 
be long. Contrive some method, like putting the 
dummy load resistor in a well ventilated box. 
Further, as >10A current might flow in the wire 
connecting the dummy load resistor & the 
amplifier, at least larger than AWG #18 thick 
wire should be used. 

6. The slide switch near the “INPUT LEVEL" volume 
on the rear panel of the amplifier is to be set in 
the “NORMAL" position. All the adjustments in 
the following should be done after the slide 
switch is set in the “"NORMAL’’ position.

Test Equipment
Allow a minimum of 10 minutes warm-up for test 
equipment.

Maintain rated line voltage.
Audio Frequency Generator
Distortion Meter
Oscilloscope
AC Voltmeter
DC Voltmeter
2-Dummy Load Resistors, 8Ω, 500W
2-Dummy Load Resistors, 4Ω, 500W



All the semi fixed resistors of the MAIN AMP PCB 
are set around the centre position temporarily. 
(HVR701~706, HVR901 & HVR902)

DC BALANCE ADJUSTMENT
1. Connect 8Ω dummy load resistors to the left & 

right channel speaker terminals.
2. Turn the “INPUT LEVEL’ volume controls down 

to the fully counter clockwise, & set it to “MIN".
3. Turning on the power switch of the ALPHA 450.
4. Adjust the semi-fixed resistor R901 (left-ch) or 

R902 (right-ch) for a 0V ±5mV on DC voltmeter.
5. Turning on the power switch, till the DC balance 

settled down. This takes about 10 minutes. So 
after adjustment, keep the power switch for 10 
minutes, then make sure the DC balance again.

6. Turning off the power switch. Remove the DC 
voltmeter & 8Ω dummy load resistors.

LIMITER CIRCUIT ADJUSTMENT

NOTE: Fig 6, for test equipment hook-up.
1. Connect 4Ω dummy load resistors to the left & 

right channel speaker terminals.
2. Connect the AC voltmeter, distortion meter & 

the oscilloscope to the left (right) channel 
speaker terminals. Connect the generator to left 
(right) channel input terminal.

3. Turning on the power switch of the ALPHA 450.
4. Turn the “INPUT LEVEL" volume control fully 

clockwise, & set it to “MAX"’.
5. Set the frequency of the generator to 1kHz. 

Adjust the output level of the generator so as to 
make the output power 260W. (32.5VAC 
voltmeter reading.)

6. Adjust the semi-fixed resistors HVR703~HVR706 
so that the upper & the lower side peaks of the 
output waveform begin to clip. (HVR703 & 705 
are for the left-ch, HVR704 & 706 for the right.)

7. Turning off the power switch. Remove 4Ω
dummy load resistors.



IDLING CURRENT ADJUSTMENT
1. Connect the 8Ω dummy load resistors to the left 

& right-ch speaker terminals. Connect the DC 
voltmeter across the wiring terminals No. 16 & 
17 (left-ch) or No. 35 & 36 (right-ch on the MAIN
AMP PCB.

2. Turning on the power switch of the ALPHA 450. 
Adjust the semi fixed resistor HVR701 (left-ch) 
or HVR702 (right-ch) so that the DC voltmeter 
indicates 18mV ±1mV.

3. Turn off the power switch of the ALPHA 450 & 
remove the DC voltmeter & 8Ω dummy load 
resistors.

POWER LEVEL INDICATOR ADJUSTMENT
NOTE: Fig 6, for test equipment hook-up.
1. Connect 8Ω dummy load resistors to the left & 

right-ch speaker terminals.
2. Connect the AC voltmeter, distortion meter & the 

oscilloscope to the left (right) channel speaker 
terminals. Connect the generator to left (right) 
channel input terminal.

3. Turning on the power switch of the ALPHA 450.
4. Turn the “INPUT LEVEL” volume control fully 

clockwise, & set it to “MAX"".
5. Set the frequency of the generator to 1kHz. Adjust 

the output level of the generator so as to make the 
output power 170W. (37VAC voltmeter reading.)

6. Adjust the semi-fixed resistors HVR921 (left-ch) & 
HVR922 (right-ch) of the LEVEL INDICATOR PCB 
so that the LED of “200W" dimly lights up.

7. Turning off the power switch of the ALPHA 450.
8. Remove all test equipment.

Power Transistors Mounting Assembly

Figure 9 NOTE: For best heat conduction, use
thermally conductive silicon grease between the

power transistor and the mica insulator and
between the insulator and the heat sink.

Parts Locations



Precautions For Repair Service
Many of these items are included just as a reminder
— they are normal procedures for experienced 
technicians. Short-cuts can be taken: but, often 
they cause additional damage to transistors, circuit 
components or the printed circuit board.

1. Do not bridge electrolytic capacitors with AC 
power. The resultant surges may damage solid 
state devices.

2. Do not bias the base of any transistor while 
voltage is being applied to its collector.

3. Replacements for output and driver transistors, if
necessary, must be made from the same hfe 
group as the original type. Be sure to include this
information when ordering replacement 
transistors.

4. If one output transistor burns out (open or 
shorts), always remove all output transistors in 
that channel and check the bias adjustment, the 
control and other parts in the network with an 
ohmmeter before inserting a new transistor. All 
output transistors in one channel will be 
destroyed if the base biasing circuit is open in 
the emitter end.

SAFETY INSTRUCTIONS

* PRECAUTIONS DURING SERVICING
1. Parts identified by the symbol parts are critical 

for safety. Replace only with same parts number 
specified.

2. Other parts and assemblies are specified for 
conformance with such regulations as those 
applying to spurious radiation. These must also 
be replaced only with replacements.
Examples : RF converters, tuner units, RF cables, 
noise blocking capacitors, noise blocking filters, 
etc.

3. Use specified internal wiring
a) Primary leads
b) Wires covered with PVC tubing
c) Double insulated wire

4. Use specified insulating materials for hazardous 
live parts.
a) Insulation Tape
b) Insulated Barriers (Spacers)
c) PVC Tubing
d) Plastic screws for fixing microswitch

(Especially in turntable)
e) Terminal strips
When replacing the primary components 
(transformer, power supply cord, switch, switch 
by-pass capacitor, etc.), wrap ends of wires 
securely about the terminals before soldering. 
Where hand soldering is involved a minimum 
spacing below between terminals of uninsulated 
live parts of primary or supply circuitry through 
air or over surface is to be maintained.
110V, 120V appliance : >3mm spacing
220V, 240V appliance : >6mm spacing

5. Observe that wires don't contact heat producing 
parts (heatsinks, oxide metal resistors, rectifiers, 
etc)

6. Check that replaced wires do not contact sharp
edge or pointed parts.

7. Do not remain an electric conductive parts
(screws, droplets, etc.) inside the appliance.

* SAFETY RECHECK AFTER SERVICING
Confirm the specified insulation resistance between
power plug prongs and externally exposed parts of 
the appliance is greater than 10MΩ, but for 
equipment with external antenna terminals (tuner, 
receiver, etc.) and is specified insulaton resistance 
should be more than 2M2Ω ({ground terminals, in-
output jacks, etc.).


















