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1, GENERAL

Nakamichi 620 control functions are shown below.

. Peak Power Indicator {L ch}

. Peak Power indicator (R ch)

. AC Power Indicater

. Power Switch

. Power Indicator Threshold Selector
Switch [High)

. Power indicator Thresheld Seiector
Switch [Low)

. Fuse

. Voltage Selector

. Qutput Terminals

. Input Jacks
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Fig. 1.1

ONNC.
CAUTIONS

The Nakemichi 320 incorporates large capacitances. it is
very dangerous to access the capacitor for a duration of
about 3 minutes after the power switch has been turned
off because of incompiete discharging. Use extreme care
when accessing the capacitor for repair purposes,

Never short the capacitor terminals with a screwdriver or a
similar tool after *he power switch is turned off, with an
attempt to discharging the capacitor. (Shorting ihe ter-
minal in such a way =an melt the shorted point leading to
3 hole, and will give adverse offects on the capacitor
itseif.}

(10 Fig. 1.2

The recommended way clischarge the capacitor as
quickly as passible Is i0 turn off the power supply with
sound emitting through the loudspeaker or to discharge
the capacitor with resistances of 10052 - 3002, approx.
20W.




Voltage Selector
Change over to 100V, 117V, 220V or 240V.

TA0 =1
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Fig. 1.3

2. PRINCIPLE OF OPERATION

2.1. Power Supply

Refer 1o Fig. 2.1.

The oower transfermer used in the 5§20 is of a troidai
type. Senerally, a troidal transformer is attacked by large
rush current when the power switch is turned on. For the
620, such rush current 15 reduced by supplying input
voltage to the primary of the transformer via a resistor
{6.852, 10 watts) only during the time of approx. 20 msec

when the power switch is turned on, and then by shorting
the resistance at a relay contact and supplying the input
voltage directiy to the transformer primary.

A 130°C thermal fuse is contained within the transformer
and protects it from unusual heating.

If the fuse is Blown, it is necessary to replace the trans-
former itself.

2.2. Power Block Pre-stage

Refer to Fig. 2.2

As all the output stage consists of emitter-followers, the
voltage gain is 1. Therefore, the gain required for power
amplifier and NFB is obtained at the pre-stage. Generally,
an increase in the number of transistor stages of an ampli-
fier circuit increases distortion and phase shift. in large
current amplification as seen with a power amplifier, a
certain extent of distortion cannot be avoided and should
be limited through use of NFB, However, excessive NFB is
likely to cause unstable amplification as a result of phase
shift in the ampiifier or differences in loudspeaker im-
pedance. This is one of the drawbacks inherent to an MFB
amplifier.

The power amplifier used in the 620 employs 8 tran-
sistors, of which only two serve for voltage amplification
and the remaining six are used to provide the former two
with the best operating conditions. A gain of approx.
100d8B is obtained through these two transistors to per-
form power amplification and NFB. The ampiifier of this
configuration assures stable NFB with low noise and low
distortion and with little phase shift.

Q001 and Q007 are for voltage ampiification; Q002 and
Q003 form a current mirror circuit {the same current at
both collectors}; Q005 and QO08 provide a constant-cur-
rent source; 006 73 for impedance conversion {emitter-
follower); Q004 and Q001 make up a differential ampli-
fier oircuit. Thus, stable NFB is applied through a
circuitry using these fransistors.

CO05 determines the high-band characteristic of the volt-
age amplifier to prevent NFB from becoming unstable
hecause of unbalanced performance. R0O16 is a resistor for

NFB.
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2.3, Power Block Cutput Stage

In the Makamichi 620, for making & bias voltaqe, varistor
used «in the conventional design of amplifier is replaced
with transistor base-emitter so that the 620 design im-
proves bias stahility (against termperature or current
changes) with lower distortion.

Especially for a class B push-pull amplifier, distortion
cannot he reduced unless the pasitive and negative signal
amplifiers are well balanced. The ampiifier in the 620,
however, is best balanced thanks to the vertically and
horizontally symmetri¢ configuration as shown in Fig.
2.3. This cireuit ailows distortion of only 0.1% at 1KHz
100 watts output even without NFB. This degree of
distortion is low gnough to make the amplifier used as 2
high-fidelity unit even if it is given no NFB.

Fig. 2.4 shows that a change in current flowing acrass the
diode varies the terminal voitage and that Ep changes with
signal current, These changes result in the generation of
distortion. It is a matter of course that signal current
flowing across the diode wili produce distortian. See Fig,
2.3, Transistors Q009, Q011, Q010 and Q012 that
generate bias voltage form an emitter-follower circuit of
class A operation. Thus this circuit does not induce
distorted signals.

Unless corrected perfectly against temperatures, the bias
voltage of power amplifiers in the class B amplifier will
increase distortion at low temperature or become unstable
at high temperature. It may safely be said that tempera-
ture compensation of a transistor can be moare properly
and effectively carried out by the transistor of the same
structure than a diode.

For an ordinary class B amplifier, crossover distortion is
reduced by increasing idling current thus overlapping the
operating ranges of the positive and negative transistors,
The overlap portion acts as a class A amplifier. Generally,
the degree of amplification decreases where a change takes
place from class A to B and no linear curve is obtained as
shown in Fig. 2.6 (A). However, if the circuit shown in
Fig. 2.3 is current-driven, a linear curve can be obtained
at the point of change from class A to B as shown in Fig.
2.5 (B).
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Fig. 2.6 illusirates & simplified version of the eircuit
shown in Fig. 2.3,
Since the direct-coupled iwo-stage emitter-followers can
be regarded to be one emitter-follower having greater
current amplification, the Q009-Q011, QOI10—-QQ012,
Q017-Q018, and Q018-2020 will be designated respec-
tively to be Q1, 02, Q3 and Q4 as shown in Fig, 2.6.
When ig is applied with the input used as current-source,
iy and iy are given as follows because of the Q1 and Q2
input impedances:

Input impedance of @1 &1 Bars +r3)

Input impedance of 02 35 {far: tral
Therefare;

- BatBar- +ral}

T BifBsry +ra) + B (Barz *ra) id
b= i B1B3ry +rsl id
B ﬂﬂﬁar;*u) +ﬁz‘(l34r:*r4)

o = i3 +iy = BiBaiy +fafain

_ BiBaBatBary+ra) + BibBafalfars +rs)

BiiBary +ra) + BalBara +rq) d

B38283Pa : {rz +raffal + (ri+rafBst) i
BiBalri +ra/Bs) + Bafalry +rafBeld

If § of the Q; —Qy pair is equal to that of the Qy,—Qy
pair, then 8, §3=0, 84 lassurmed as (o).
The foilowing equation will be abtained:

B2 ) ire rafBa) * le) +ra/B3)}
Bo blry+raffa) + (rs +r4!,84)‘,

id

el
Il

= foid

As a result, the zame gain is obtained over the entire range
as shown in Fig. 2.7.

Thus, the rate of current amplification in the idling cur-
rent range (Class A) is guite the same as that in the class B
amplifier. It must be noted, however, that the idling
current is not inciuded in the conditions for making the
equation valid. In other words, a change in idiing current
will neither change the !inearity of curves nor produce
distortion.

Q013 and Q014 form a constant-current source; D005
and D006 are for temperature compensation; D003 and
D004 prevent reverse-biased woltage from being applied in
abnormal state; Q015 and Q016 form a current limiter
that prevents overloading on the power transistar.

Fig. 2.6
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2.4, Peak Power Indicator

Fig. 2.8 and Fig. 2.9 show, respectively, the circuit dia-
gram and time chart of the peak power indicator. This
ctreult switches the peak power indicator of R-channel or
L-channel to red or green depending upon the output
power level.

The LOW and HIGH power indicator threshold selectors
located on the rear panel of the 620 select 1/5/25 watts
and 25/50/Max. watts power levels, respectively. The
green lamp glows for cutput power levels of 1,5,25 watts
{LOW) or more, while the red lamp glows for output
power levels of 25, 50 or Max. watts (HIGH]. (Ref. 8Q
lcad, if a 165) loudspeaker is to be used, divide the
indicated power levels by two.)

The green lamp remains off while the red lamp is on. If
both switches are set for 25 watts, the peak power indi-
cator lamps will giow red only at that power point. The
peak power indicating lamps are extremely fast in
responding to transmit signals. A 0.1 millisecond power
pulse wil! cause the peak indicator to light and stay “on”
for 0,3 second.

AMP1 is a full-wave rectifier for input waveforms {namely
output waveforms to the loudspeaker).

AMP2 is a peak detector.

Capacitor CT51 and resistor R156 determine the time
constant for helding the voltage of which peak has been
detected.

AMP3 and AMP4 form a comparator that compares the
output voltage of AMPZ with reference voltage {corre-
sponding to power level 1, 5, 25 or Max. watts}.

AMP3 and AMP4 are operational amp, iCs with open
collector output. Output of these amplifiers is —bV if the
AMP2 output voltage is lower than the reference voitage.
tn this state, transistors Q151 and Q153 are cut off and
the lamps are off,

In AMP3, if the AMP2 output voltage exceeds the refer-
ance, the AMP3 output is opened and hase current flows
intc Q151 via resistor R164, As a resuit, Q151 is on and
ihe indicating lamp glows green.

In AMP4, if the AMP2 output voltage exceeds the refer-
ence, the AMP4 output is opened and base current flows
inta Q153 via resistor R163, As a resuit, Q153 is on and
tire indicating lamp glows red.

Then, the collector of Q1563 is dropped to —5V and no
current flows to G151 viz R164, Thus Q151 is cut off and
the green lamp goes out.

AMP4 has hysteresis in its input/foutput characteristic,

Q157, Q162, and (@153, Q154 make up a sort of
manostabrle multivibrator.

When Q1561 is on and Q152 is therefare on, a positive
ditferential pulse is applied to the Q151 base via capacitor
C152, Thus Q151 is held “on’ for & certain time,

Q153 and (154 operate in the same manner as abave,
R157 {R165) is a resistor causing a lamp to be pre-biased,

REFERENCE
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AMP 3 (LOW !5W) gy iy S
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Fig. 2.9
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3. REMOVAL PROCEDURES

3.1. Cabinet Ass'y
Refer to Fig. 3.1 and remove FO1 and FO2.

3.2. Rear Panel Ass'y
Remove cabinet ass’y (item 3.1). Refer to Fig. 3.2 and
remove FO1 and FOZ.

3.3, Lamp
Remove rear panel ass'y {3.2). Refer to Fig. 3.3 and

remove FO1 and FO2, then remove FO3, FQ4 and FO5.

3.4, Switch

Remove rear panet ass'y (3.2). Refer 1o Fig. 3.4 and
remove FO1 and FO2, then remove FO3 and FO4 {power
sw.}, and FOB and FOG (indicator sw. ass'y).

3.5. Power Block Ass'y
Remaove cabinet ass'y (3.1}, Refer to Fig. 3.5 and remove
FG1 through Fo4.

FO1

Fig. 3.2

Fig. 3.5




3.6. Jack

Remove rear panel ass'y (3.2). Refer to Fig. 3.6 and
remove FO1 through F04 {2-pin jack] and FOB through
FO7 {push terminal),

3.7. Indicator P.C.B. Ass’y
Rermove cabinet ass'y (3.1). Refer to Fig. 3.7 and remove
FO1 through FO3.

3.8. Relay P.C.B. Ass'y and Cesment Resistor

Rermave cabinet ass'y {3.7). Refer to Fig. 3.8 and remove
FO1 and FO2 {cement resistor}, and FO3 through FOB
{relay P.C.B. ass'y).

3.9. Diode and Qutput P.C.B. Ass’y

Remove cabinet ass'y {3.1). Refer to Fig. 3.9 and remove
FO1 and FOZ ldiode), and FO3 and F04 (output P.C.B.
ass'y).

Fig. 3.7
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Fig. 3.9
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3.10. Transformer and Capacitor

Remove cabinet ass'y{3.1}. Refer to Fig. 3.10 and remove
F01 through FOB, FO7 and FO8 {transformer), FO9
through F11 {capacitor) and F12 through F14 (capa-
citor).




4. READJUSTMENT OF POWER BLOCK

The 620 uses no semi-fixed parts to enhance reliability. As
long as all parts meet the specification, the published
characteristics can be obtained without readjustment.
Generally, no readjustment is required if onily defective
parts are replaced at repair.

Observe the following precautions when repairing defec-
tive parts:

4.1.

4.2,

4.3,

Relocating a wiring can cause larger distortion,
Do not relocate the wiring.

Fully tighten or retighten the screws on the chassis
to decrease the resistance between GND terminais.

If a new semiconductor is installed in the power
block, a perfect balance should be heaid between it
and the existing semiconducters in the block. An
imperfect balance can cause larger distortion or un-
wanted oscillation.
To maintain a good balance, connect an 82 100W
load resistance to the output terminal, measure
distortion and check that it meets the following
requirements: {In this case, the residual distortion
factor of the instrument shouid be lower than the
specified value.}
(1) Qutput 1 watt, 1 and 10 KHz input signals;
less than Q,006%
{2)  Qutput 100 watts, 1 and 10 KHz input sig-
nals;
less than 0.007%
Described here are the possibie causes for defects
and the recommended remedial steps:
(1) The characteristic of one transistor does not
match that of the other transistor when they
are used as a pair.

(2} Usually, the idling current of power tran-
sistors Q018 and Q020 is approx. 20mA —
30mA. If it is lower, the distortion at 1 watt
will increase. In such a case, solder additional
33K§2 parallel to RC18 and RO19 (33K,
respectively, from the dip side of the printed
circuit board,

(3) Improper locations of power supply wiring
will increase the distortion at 100 watts.

{4) I oscillation occurs, the distortion will be-
come large at both 1 watt and 100 watts.
Sometimes, oscillation cannot be observed
even on a synchroscope if it involves fre-
quencies as high as several MHz. Oscillation
may have occurred if the distortion is large
though the external operating voltage remains
normal. Try the following steps to eliminate
oseillation;

{a) Add ceramic capacitors of the same
capacity parallel to CO10 and €011
(0.047u, 100V).

{b) Increase CD13 (100pF) (by adding a
47pF in parallel} or decrease the capaci-
tance (by replacing it with a 47p or
removing it. 1T CO13 is removed, make a
short circuit by jumper wire.)

{e)} Short RO17 {27£%) or increase
4782,
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5. MOUNTING DIAGRAM AND PARTS LIST

Note: Mounting diagram shows a dip side view of the printed circuit board.

5.1. Power Block Ass'y
5.1.1. Power Block P.C.B. Ass'y
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Note: 1. Resistors R0O18, 019 and capacitor C013 2. Diode151555, transistors 25B628 and 250608
{ % marks) are the parts for adjustment, and are the same as diode FDH-899, transistors
so typical value is shown. Refer to "'4. Read- 258536 and 250381, respectively.
justment of Power Block™.
5.1.2. Power Transistor P.C.B, Ass’y
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S‘Rheef'.“:l‘o'c l Part No ; Description Sﬁheefrn;gc Part No. Description
! JAQ3107A ‘[ Power Block Ass'y C007,014 | 08052824 Ceramic Capacitor 0022y B0V M
3 i 018
' BAD3781A 1 Power Block P.C.B. Ass'y coas . OBO5852A Electrolytic Capacitor
BAQ3780A . Power Transistor P.C.B. Ass'y . 1000 1OV
DECD231A - Screw M2.6x8 Philips Pan Head COt0.011 | DBRO5883A | Ceramic Capacitor 0.047p 100V M
| | FT14pes) ce13 . OBOSB92A | Ceramic Capacitor 100P 50V K
i 0E00026A . Washer 2.8mm Spring {4 pcs.) " DEO0S66A | Screw M3xB Philips Pan Head (4 pes.)
: + . QEQOD718A Nut Hex. M3 {4 pes.}
. BAU3781A | Power Block P.C.B. Ass'y 0J03505A Washer 3mm {Fiber) 12 pes )
i : e |
i 0BO76768 | Power Block P.C.B. | BAQ3T80A | Power Transistor P.C.B. Ass'y
Q01,004 | OBOBO78A | Transistor 25C1400 i
005 ! | i 0BO7677A | Power Transistor P.C.8.
Q002, 003 | UBOB074A Transistor 25A750 (1) Q008 0B0B094A Transistor 258%36 (L)
006 i | Qo010 OBOBO9SA | Transistor 25D381 (L)
Q007 | DBOBO9GA i Transistor” * - 25B536 K, L, M) Q011,418 | 0BOBO9GA Transistor 25B536 (K, L, M)
Q0aG8 QBO6037 A ‘ Transistor ;. 250381 (K, L, M) Q012,017 | OBOBOYT7A Transgister 250381 (K, L, M)
Qo713 0BOB098A | Transistor 258630 (Q, R, 5) a9 0BOG083A Transistor 25D555
Q014 0B0ENS9 A | Transistor 25061010, R, 8) Qaozo 0BOGOB1A Transistar 2SB600
0015 & 0BO610GA ‘ Transistor- -~ 2SC94BA (K, P, Q) 0J03483C Power Transistor Heat Sink {1 pce.)
Q018 ‘ QBOE013A Transistor ~.. 7 25A733 0J03493A Power Transistor Bush {4 pcs.)
D001, 002 ‘ 0BDEGS1A | Silicon Diode  FOH-D92 0J33494A Transistor Bush (6 pes.)
003,004 | | 0J03560A | Spring Pin {4 pes.)
005, 006 ‘ DEQO7194 Screw Mdx15 Philips Pan Head
007, 008 | (4 pcs.)
009,010 QEQOD720A | Washer 4mm Spring (4 pcs.)
011,012 OEQ0721A | Nut Hex. M4 {4 pes.)
RQO1, 009 | OBO1B8BA Carbon Resistor 10K ERD-14 T. QEQD723A Washer 3mm Spring {6 pes.)
ROO2 - OB0O5G14A Carbon Resistor 1.8K ERD-14 TJ DEGD7 184 Nut Hex. M2 (6 pes.}
RO0Z, 004 | OBOS623A Carbon Resistor 1.2K ERD-14 TJ QEQ0741A Screw M3x12 Philips 8inding Haad
RO05 ! 0BOS631A Carbon Resistor 82 ERD-14 T4 {6 pes.)
RO0O6 0BO5641A Carbon Resistor 47K ERD-14 TJ QEQO731A Washer 4mm {4 pcs.)
ROO7 i DB0O5743A Carbon Resistor 27K ERD-14 Tl QEQO732A Washer 3mm {12 pesl)
RQO8, 012 | OBOBETSA Carbon Resistor 560 ERD-14 TJ
RO10 | 0BD1854A | Carbon Resistor 39K ERD-14 TJ
RO . DBOMGB3A | Carbon Resistor 15K ERD-14 TJ BAO3I77A | Output P.C.B. Ass'y
RD13,014 : OBOBBADA | Carbon Resistor 56 ERD-14 TJ
RO15 : DBOBBITA | Metal Film Resistor 08076748 | Output P.C.B.
; 360 ERO-25 CKG L101, 201 | BAO3784A Output Coil Ass'y 2.3pH
RC16 i 0BOGS78A | Metal Film Resistor R101.201 | OBO5872A | Metal Oxide Resistor 5.8 2W
H 10K EROQ-26 CKG | R102, 202 | OBO5870A Cement Resisior 5.8 1O
RO17 0R068754 | Carbon Resister 27 ERD-14 TJ C101,201 | 0BO1602A | Mylar Capacitor 0.33u 50v K
RO18,019 1 0ROS500A | Carbon Resistor 33K ERD-14 TJ | F101,201 | 0808239L | Fuse 5A  [2pes.)
RO20,025 ' OB0O1933A | Carbon Resistar 220 ERD-14 TJ 0J03510A | Output P.C.B, Holder {1 pee.}
RO21,024 . 0BOB876A | Carbon Resistor 51K ERD-14 Tl OEO0166A | Screw M2x4 Cytinder Head (2 pes.)
RO22,026 | OBOS579A | Carbon Resistor 22 ERD-14 TJ OF00606A, | Sorew M3x6 Philips Pan Head
030,031 : ; (3A) (3 pes.)
RG23,027 . 0BO1679A ‘ Carbon Resistor 100 ERD-14 TJ
9028,029E 0BOBB1SA | Carbon Resistor 22K ERD-14 TJ
R0O32, 037 OBOS5804 Carbaon Resistor 2.2 ERD-14 TJ
RO32, 034 0BO18S7A Carbon Resistar 1K ERDR-14 TJ
036,026
R038,039 0BO5871A ° Cement Resistor 0.22 5W
R040, 041  0B05221A . Carpon Resistor 4.7 ERD-14 TJ
RO42 | 0BO5628A . Carbon Resistor 15K ERD-14 TJ
C0G1 0BO5864A ; Electroiytic Capacitor
A7 18V M [MS)
coo02 0B058934A  Ceramic Capacitor GBOP 80V K
Ccan3 OBOB8ROA Ceramic Capacitor  470P 50V K
Coo4 0B0S798A  Ceramic Capacitor 10P 50V K
C0o0& . DBOB80BA . Ceramic Capacitor 22P 50V K
CO06.016 . 0BO5881A ' Ceramic Capacitor 3300P S0V M
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5.3, Indicator P.C.B. Ass'y
Nete: Diode 151555 is the same as FDH-989.
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5.6. Power Lamp P.C.B. Ass'y

oR:!

5.7. Relay P.C.B. Ass'y

Fig. 5.7
S(F:%h:fl:":I:f: Part Na. Description St;zl';efr.n:‘:f: Part No. Description
I
BAO3776A | Indicator P.C.B. Ass’y BAQ3779A | Indicator Sw. P.C.B. Ass'y
, OBO7678C Indicator P.C.E. JBO7679B indicator SW. P.C.B.

1CG51, 052 | 0BOBOBEA 1C 1458 RO55 0BOGG41A Carbon Resistor 47K ERD-14 TJ

1£053 OBORDB7 A ic 3302 R0586 0BOB7768A Carhon Resistor iM ERD-14 Tl

Q151,153 ' OBOG100A Trangistor 2509454 (K, P, O RO57 0BOS560A Carbon Resistor 18K ERD-14 TJ
251, 283 | I RO58 FOBOSG'IBA Carbon Resistor 390K ERD-14 TJ

Q152, 154 | 0BOGO13A | Transistor 28A733 R059, 061 | 0B01682A | Carbon Resistor 8K ERD-14 Tl
252, 254 RQBC, 062 | OBOSE08A Carbon Resistor 56K ERD-14 TJ

DZ051 QBOBORIA | Silicon Diode  XZ0B2 RG63 0BO1681A | Carbon Resistor 3.3 ERD-14 TJ

D051 0BOGOSEA Silicon Diode  SIRBA RO64 0BC1888A Carbon Resistor 10K ERD-14 TJ

D151, 152 | 0BOBO7GA Silicon Diode 151553 RO&5 0BOBEZ9A Carbon Resistor 2.7K ERD-14 TJ
251, 252 SWO051, 052 0BO7105A Slide SW.

D153, 154 | 0BOGU21A | Silgon Diode  FDH-B99 OB0B237A | 4P-H Connector Ass'y {1 pee.)
186, 156 04035014 Indicator 3W. P.C.3. Holder {1 pce)
253, 254 DEQD166A Screw M2x4 Cylinder Head {4 pes.)
255, 256

ROS51 0B05623A | Carbon Resistor 1.2K ERD-14 Ti BAO3783A | Indicator Lamp P.C.B. Ass'y

R052 | QBOG743A Carbon Resistor 27K ERD-14 TJ

ROS3, 064 | OBOS622A | Carben Resistor 2.2K ERD-14 TJ 0B07675A | LampP.C.B.

R151, 154 | GBO18BYA | Carbon Resistor 100K ERD-14 TJ 0BOZ224U | Lamp 12V 60mA (2 pes.)
161, 251 0B08235A 3P-H Connector Ass'y C {1 pee.}
254, 261

R162,252 | DBO5668A | Carbon Resistor 82K ERD-14 Tl BA03782A | Pawer Lamp P.C.B. Asy'y

H153. 164 | OBG1882A Carben Resistor 10K ERD-14 TJ
259, 264 0BO7S75A | Lamp P.C.E'

R155, 255 ; 0B01856A | Carhon Resistor 8.2 ERD-14 Tl 08082340 | Lamp 12V G0mA (1 pee.)

R156, 256 | DBUSGZEA | Carbon Rasistor 220K ERD-14 Td 0808238A | 3P-H Connector Assy D {1 pce.)

R157. 165 | GBO5GOBA Carbon Resistor 1.5K ERD-14 Tl
957, 265 BAO3778A Relay P.C.B. Ass'y

R1B8, 166 ! 0B05509A Carbon Resistor 33K ERD-14 TJ
268, 266 - OBO7673B | Relay P.C.B.

RYE9. 160 080184GA = Carbon Resistor 47K ERD-14 TJ | 2201 0BO5074A | Transistor 254750
167, 168 ‘ Q302 0BOS0S9A Transistor 250610
250, 260 ! D301 0BOBO76A | Silicon Diode 151553
367 268 . ; D302 0BOGOT7A | Siiicon Diode 152358

R162, 262 0BOS776A | Carbon Resistar 1M ERD-14 T R301  0BO5ES0A | Carbon Resistor 12K ERD-14 VJ

R183, 263 . 0BOS771A | Carbon Resistor 12K ERD-14 TJ R302 “ OBOBGG1A ° Carbon Hes!s‘tor 18K ERD-14 WY

co51  0BO1B35A ‘ Elsctrolytic Capagitor 22004 18 R203 1 0BD19204 Carbon F!es‘x!stor 100K ERD-14 V.

o082 'OBO1412A | Electeolytic Copacitor 10y 16V R304 ,0B01921A | Garbon Resistor 330K ERD-14 VJ

C151,281 ' OBOSBESA | Tamalum Capacitar 2.2y  25VM | Ho00 0BOSBE5A  Carbon Resistor 1.2K ERD-14 V

0152, 252 OBO5819A | Electrolytic Capacitor 4.7y 16V R306 OBG1879A Carbon Fles!stor 33K ERD-14 W

. M {MS}H R307 | OBOBEG3A Carbon Resistor  B6K ERD-14 V)

C153.253 0305861A  Elecrolytic Capacitor 6.8y 16V | Coo! |0BCSSEEA | Mylar Capacitor 0.068i SOV K

M EMS) RL3M i 0BO8228A Relay HCI- TMCD 100vDC
0BG8185A i 3P-T Past (3 pes.) |
; 0BO8236A i 4P-T Post {1 pee.} 4‘
14




6. MECHANISM ASS'Y AND PARTS LIST

B.1. Synthesis {AQ1)

Fig. 6.1
[ S;::-m;tuv.c Part Mo. -!_ Description a‘ty Sg;:ﬂa:? Part No. Description oy
AD1 T Synthesis 0B057122A Cord with Turminat B 1
) i 0B05123A Cord with Terminal C 1
o +JAQ310GA i Mechanism Ass'y 1 0805124A Cord with Terminal D 1
02 HADQ3634A ¢ Gahbiner Ass'y 1 0B0O5125A Cord with Terminal £ 1
Lo DEOOE34A % Screw M3x8 Philips Binding head| 5 0BO5126A Cord with Terminal & 1
; . {Bronze) 0B05127A | Cord with Terminal G 1
L 02 %0E00197A J Washer 2mm {Bronze} E L01 0ECO733A Max12Boit{Hex.Sockat Headll 6
} I L2 0J035564 | Washer 4mm [Black) ;5
307 JAG3103A | Mechanism Ass'y 1 LO3 QEQOES7 A Screw M3x5 Philips Pan Head (-]
‘ : Lo4 OECOB77A Washer Jmm [Black} !
o1 0HO3454A . Handle (B} 2 LOB OEO0B06A | Screw M3x6 Philips Pan Head | B
02 HAD26584  Front Panel Ass'y 1 134} :
03 |0H034SGB Light-Intersepting Shade 2 LO6 OEQG71BA MNut Hex. M3 3
04 OMO26838  Rear Name Plate 1 LO7 OEQ0723A | Washer 3mm Spring , 8
05 BAO3776A fndicator P.C.B. Ass'y 1 LDg DEQO722A ¢ Washer 3mm -
08 JACZ104A  Main Chassis Ass'y 1 109 DEDOGS9A | Screw M3x10 Philips Pan Head ; 5
o7 JAQ3108A  Indicatar Lamp Ass'y 2 L10 DEQU700A | Screw MEx16 Philips fan Head | 4
08 JAQ31054A | Power Lamp Ass'y 1 24) .
08 ?JA03108A i Rear Panel Ass'y 1 L1 OEQOEI3A Screw M3x8 Philips Binding I 4
10 JAQ3ZI07A  : Power Block Ass'y 2 Head .
X '0J03506A ! Rear Angle 1 Liz 0EQQ197A | Washer 3mm {Branze) Ia
QOBUS121A Cord with Terminal A 1 113 OEQQO37A Earth Lug B.5 2
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6.2, Mechanism Ass'y [B0O1}

Fig. 6.2

6

1




6.3.

Cabinet Ass'y (B0O2}

Fig. 6.3
S;’;T";:_c Part No. Description Qty SE:’;"';:“': Part Na. Description 'ty
\ Ma.
B02 HAQ3634A | Cabinet Ass'y 1
10 0B0G554U Power Transformer 1
01 0AD3254A Cabinet 1 " 04035088 Earth Angie 1
02 DAGDEIRC ‘ Gum Foot 4 Lot 0EQQ533A Screw M3x6 Philips Counter- 2
03 OMO33394 | Caution Labe! 1 sunk
AMD3E744 L Shield Fail 610 1 Lo2 DEOODOVA Screw M2.6x5 Philips 1
L1 DEODS52A | Mut Hex. M3 4 Countersunk |
LO2 DEDO701 A ‘ Screw M3x10 Phifips Binding a La3 OEQOZ19A | Screw MZ2.6x5 Philips Pan Head ! 2
Head (Bronze) LO4 DEODSDEA Screw WM3x6 Philips Pan Head 1 5
Lo 0EQ0253A ‘ Washer 2.3mm 4 (3A} 1
OMO3819A | Gate Bind Plate 1 Las 0E00037A | Earth Lug 8-5 | 1
; LO6 0J03512A Capacitor Holder Washer I a
co1 JAD3104A | Main Chassis Ass'y 1 o7 QEQO667 A Screw M4x6 Philips Pan Head # 4
| (24} |
G1 | JAG3103A | Main Chassis Sub Ass'y 1 a8 GJO3B11A Transformer Hoider Washer | 4
02 | 0BO7092U ' Power SW. | Log OEQQ709A | Washer 5mm 3pring I
03 | BAO3TI9A ' Indicator SW. P.C.B. Ass’y ‘ 1 Lio OEOQ0B13A | Mut Hex. Mb I a
04 © DJO3469A SW. Shade ] 11 QEQO727A Screw M4x8 Philips Pan Head | 2
05 | BAD3777A | Output P.C.B. Ass'y [ 1 124}
06 . DBOGOZEA | Silicon Diode S15VE-20 1 Lt2 QEQO726A Screw Mdx15 Phitips Pan Head | 1
a7 OBO5874A | Cement Resistor 5.80 10W [ 3A} )
08 i BADSTISA : Relay P.C.B. Ass’y ! 1 113 OECO142A Washer 2.8mm ]
09 ¢ QBOSBTIB | Electrolytic Capacitor 38.000uF iz
| | a3V f
h i




6.4, Main Chassis Ass'y (CO1)




6.5. Front Panel Ass'y (C02)

Fig. 8.5

6.8. Rear Panel Ass'y {C03)

. 05
LO2 LOS

Lo




6.7. Indicator Lamp Ass'y {C04)

6.8. Power Lamp Ass'y (COE)

SE::_"}::'C Part No. Description Qty sat?r“;:’_‘ Part No. Description Q'1y
co2 HAOQ3658A | Front Panel Ass'y 1 co4 JAOZ106A | Indicator Lamp Assy 2
01 0H(O34528 Front Panel 1 " 0JO3509A Filter Stopper 1
0z OHG3453C Indicator Base 3 0z JAO3I11A Filter Ass'y Al
03 04035588 Lamp House Holder Spring {B} 3 02 J03429A Lamp House 1
L0 DEQO740A Screw M2x8 Cylinder Head 12 04 GJ03s07C Light-intercepting Plate ]
05 BACG3783A Indicator Lamp P.C.B. Ass'y 1
cos JAQZ108A | Rear Panel Ass'y 1 LY 0E0G724A | Screw M2.8x5 Philips Pan 2
Head (Tapping}
01 JAQ3110A Rear Panel Sub Ass'y 1
02 0BO30G72A | 2F Pin Jack 1 .
02 | UG35C2A | Push Terminal Holder 1 £O5 | JAO3I0BA | Power Lamp Ass'y !
04 JBO8Z33U Push Terminal 1 " 0UO3E0SA Filter Stopper 1
05 GHO3336A Voltage Selector Cover 30 1 02 04034904 Orange Filter i
06 0H03334B Acrylic Cover T 03 0J03489A Lamg House |
07| 0B2823IL | Fuse Socker ! 04 | BAO2TB2A| Power Lamp P.C.B. Ass'y 1
08 | 0S0BZI0U | Fuse 3.154 (220, 240¥) ! 101 | OECO724A | Screw M2.8x5 Philips Pan 2
08 08082321 Fuse 5A (100, 117V} 1 .
Head {Tapping)
a8 ! DBOBO37U | Cord Bush {C) 1
10 i 0B0O3S00U Power Cord 1
11 ' 0AD2154B | Cord Spacer 'y f
12 | OHO3366A 1 Washer for!Voitage Selector 2 '
: | Cover
12 i DBOB240U | Spark Killer 1
14 " DB03877U | Voltage Selector Socket 1 i
L , DEQUE94 A ‘ Screw M3x8 Philips Pan Head 4 i
| {Bronze) } i
Loz P QEQOD15TA Washer 3mm {(Black] - !
LO3 ! OEQD172A  Washer 3mm Toothed Lock 4 i
LO4  * OECOSG7A ' Nut Hex. M3 4 {
LO5 + OEQOS90A Serew M3x12 Philips Pan Head 2 |
i ;. {Bronze} :
LOB | DEOCDS91A i Secrew M3x20 Philips Pan Head 2 ;
| {Bronze]
Lo7 i DEQDO37A 1 Earth Lug B-5 1
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8. PERFORMANCE
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9. BLOCK DIAGRAM
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10. SCHEMATIC DIAGRAM

<016
33000

X

EED

RELAY BOARD

T
i

T RN

POWER BLOCK

L

53 /]

NDICATC

L

In the power block cireuit, resistor R018,019

and capacitor CO13 { =marks} are the parts

shows the reference circuit voltage 2.
at approx. 30 watts output.

1

Nate:

for adjustment, and so typical value is shown.
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11. SPECIFICATIONS

Power Source ............ 100/117/220/240 V AC, 50/60 Hz

Power Consumpticn . 50 VA atidling
700 VA with both channels driven to clipping into 8 ahm loads
Power QUtpUl .. s 100 Watts per channel minimum continuous sine wave {"RMS’] at 8 ohms,

5—20.000 Hz with less than 0.01%THD
50 Watts per channel at 18 ohms

IHF Power Bandwidth ......... . b — B0,000 Hz for less than Q.1%THD

{bdth channels driven) 5 — 20,000 Hz for less than 0.01%THD
5 — 10,000 Hz for less than C.005%THD

Damping Factar .. ..o, . Greater than 100 {1 KHz, 8 ohms)

Total Harmonic Distortian ..., evever.. Less than 0.002% @ 1 KHz or below

Less than 0.005% @ 10 KHz or beiow
tntermadulation Distortion ... Less than 0.002% (60 Hz: 7 KHz, 4:1, 8 chm icad, 100 W output}
Frequency Response .. .. B —100,000 Hz +0, -1 dB
Input Impadance ... revvee. 10 K ohms
Residual Noise Level ... Less than 005 mV (IHF A Network)

Less than 0.1 mV {linear}

Signal-to-Noise Ratio .. .... Better than 120 dB at rated output {IHF A, input shorted)
Crosstalk ceeneeen. Better than -70 dB @ 1 KHz
Peak Paower Indicators .................. Greenat1W, 5 W, 2b W, seiectable
Red at 25 W, 50 W, Maximum (110—130 W) selectabile
{Response time: responds to 0.1 ms pulse — off after 0.3 sec)

DIMensions ......cocerivviiniiieenneens. 18797 {W) x 7.447{H} x 9.767'(D)
’ A00mm (W) x 189mm {H) x 248mm {D)
Weight ..o e 276 [bs. (12,5 ka)

# Specifications and appearance design are subject to change for further improvement without notice.
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Service Manual

Nakamichi 620

NAKAMICHI RESEARCH INC.
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Telex: 2832610 (NAKRE! J)
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New York Office
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Service Information f

Model Nakamichi 620 (Power Amplifier) | NAKAMICHI
Seriat No, from 4104502

No. 00D-M-0044 (1/5)
Subject Addition of Pretector Circuit Date L Seprember, 1977

. I. General:
A, Purpose:

A protecter circuit has been added to prevent speakers from breakage,

as the breakage of tranmsistors in 620 would induce possible brezkage

of the speaker.

Note: When the protector circuit is activated {speaker rerminals
shorted with relay contacts), the power supplv tor 620 is
regquired to be once switched off so as to release the protect-
ing function. The power should again be supplied for at least

5 minutes after switching off.

L. Modification:

Additional Parts:

Part No. BAO3865A Protector P.C.B, Ass’y .... L pee.
0J03637A E.P. Stud A 2 pes.
0E0Q030A Washer 3mm o.. 1 pee.

Modified Parts:
Main Chassis Ass'y .... Part No. has been changed from JAD31044 to
JA03104B (including Protector P.C.B. Ass'v).
Mechanism Ass'y ....... Part No. has been changed from JAO3103A to
Ja03103B (including Protector P.C.B. Ass'y).

(. Principle of COperation:
The protector circult aims at preotecting the speaker witn a shortcut
from the speaker terminals to GND by operating the relay in Protector
P.C.B. Ass’v when D.C. voltage is impressed between speaker terminals
against anv possible accident.
Tae time length required for protector to operate are specified as
below according to D.C. voltages (either plus or minus) impressed

petween the speaker terminals:

D.C. Voltage between Time required till
Speaker Terminals Protector operates

50V DC approx. 0.5 sec or less

20V DC approx. 1.2 sec + 307




IT.

00D-M-0044. (2/5)
D.C. Voltage between Time required till

Speaker Terminals Protector operates
10V DC approx. 2.5 sec * 30%
5V DC approx. 4 " 10 sec

Once the protector circuit is activated, the protecting state is retained

until the power supplv to 620 is disconnected to release it.

The power should be supplied after power capacitors are fully discharged

(for approximately 5 minutes or more).

Note:

The protector cireuit in 620 mav occasionallv be activated if

2 high transient D.C. voltage is delivered from the preamplifier
connected with 620 at the time when the power supplv for the
preamplifier is turned om.

The cause is not from any trouble in 620.

For its countermeasure, the power for 620 is recommended to be

supplied last of all.

Parts List:

Part No. BAQ3865A Protector P.C.B. Ass'y .... 1 pce.
0J036874 E.P. Stud A sea. 2 pes.,
OE00030A Washer 3mm .... 1 pce.
Schematic s
Ref. No. Part No. Description
BAQ3865A Protector P.C.B. Ass'y
0B07727A Protector P.C.B.
0401,402 0BO6078A Transistor 25CL400
4073
0404 OBO6074A Transistor 2SA750
D&01,402 OB0190%A Silicon Diode 1851555
D403 0B0O61094 Silicon Diode GPOBB
ZD401 0BOK073A Zener Dinde 108
ZD402 QROBONZA  Zener Diode 15R
RAOL,402 0OB01921A Carbon Resistor 330K ERD-25V J
R413 404 NBO5A50A  Carbon Resistor 12K ERD-25V J
407
R4S 405 B01781A Carbon Resistor 1X ERD-257 J
R408 0DB05593A Carbon Resistor 150K ERD-25V J
R40G,410 OROL920A Carbon Resistor 100K ERD-25V J
R411 414 (0BO5607A Carbon Resistor 180 ERD-25V J
R412 OBO1795A Carbon Resistor &.7K ERD-25V J
R413,415 O0OBO1833A Carbon Besistor 10K ERD-25V J
C401,402 OBOS5B85A Electrolytic Capaciter 100uF 10V
C403 0BO1290A Ceramic Capaciter 0.01pF 50V
RY401 OB0O7171A Relav HB-2ZT




00D-M-0044 (3/5)

M. Mounting Diagram and Schematic Diagram:

Refer to Figs. 2 and 3.

. % . Modification Procedures for the Current Models:
Following shows the wav how to assemble the Protector P.C.B. Ass'v
in the current Models.

A. Parts to be required:

Part No. BA03865A Protector P.C.B. Ass'y .... 1 pce.
0J03687A E.P. Stud A 2 pes.
OE0QO30A Washer 3mm .... 1 pce.

B. Modification Procedures:

Refer to Fig. 1.

1. Disassemble the Cabinet by removing five screws.

2. Remove twe screws from the Relay P.C.B. Ass'y and replace with
E.P. Studs. Note to add a washer as shewn in the figure.

3. Loosen the screw which fixes the cement resister 6.8Q 10W to the
chassis, then move the cement resistor to prevent contacting the
Protector P.C.B. Ass'y.

4. Assemble the Protector P.C.B. Ass'y.

5. Disassemble the Rear Angle by removing two screws,

6. Solder the signal wires (WHT,WHT) of the Protector P.C.B. Ass'y to
the speaker terminal (output terminal) plus side of both channels.

7. Solder the RED wire of the Protector P.C.B. Ass'y to the plus terminal
(RED wires are alreadv soldered) of the capacitor Cl 39,000uF 63V,

3. Solder rhe BLU wire of the Protector P.C.B. Ass'y te the minus termi-
nal (BLU wires are already soldered) of the capacitor €2 39,000uF 63V.

5. Bind these wires at an appropriate point.

10. Assemble the Rear Angle.

11, Assemblie the Cabinet.




00D-M-0044 (4/5)
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Schematic Diagram
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