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SPECIFICATIONS
BOJIKHZNAI% . o o0 o ve v vd s s e waas 140W + 1400
B1/20 ~ 20,000H2/0.0B% . . . .« - 100W + 100w
401/20 ~20,000Hz/008% . ... .00 v e e 1400 + 140W
DC ~100KHZ/MIOW . .. .. - -« o s v e less than +0, —15
=3ABMOANIEL . . L e e e e e e SHz=100KHZz
N B Db - s o e R ot B o o A 1
TEHZIBR . . . i cnwa s om0 e s i
FOEMEBIT .. b e i e o g e e e wii
BO/BOW20~20,000Hz . .. . .0 00w e 0.01%Typ. 0.02% Max.
B/ 1IOW20~20,000Hz . . . .. .0 0o s e s sl 0.008% Typ. 0.02% Max,
BO/SOW/T0Hz : 7TKHz=4:1. ., . ... ..... Jess than 0,03%
40 /SOW/TOHz : 7TKHz=4:1, . ... ...... Jless than 0,03%
160 /50W/T0Hz : TLHz =4 ;1 , ., .. ... o .. less than 0.03%
BOMWODCE~T100KHZ . - o v v o v as wsan s +0, —1dBi{at DC)
80 MAWM0Hz~100KHz . . . . . . .00 v i +0, —1dB (NORMAL)
T S o Cof 0 3 Ll SOOI MRl S S M e T 268K N
......... e R b e O T
Input 4.7K0 short. . . . .. ... .. e L025mVY100dB(FLAT)

2504V 1 15dB{IHF-A NET WORK)
cawa s a1.2 NORMAL, DC
....... R 75 -

..... e b s e s =E0~+50dB
OdB =B [100W OdB = 0dBm

T | T T 11.0dB8

pan R 11, | - - -4 . |-
STy TR £ - o | - O Rl P A S i R e 13.0d8
20~20,000HE .. ..., .y oy 7| ]

........ R (.1 -

................... e

....... i e e e i iae e EXTERNAL (RCA PIN JACK)
REAR PANEL ... .. e INTERMAL/E XTERNAL
INTERMNAL . . . . . o o i v i n o n v mneas= DdB = B /100w
EXTERMAL: « « « ¢ s e saw vmii ¥ ve 585w 0dB = 80/ 100W/ 100K

0dB = 0 dBm/43K

PO O s e i o P L S b i o e 436(W) x 370(D) x 151(H}
e e ... . JZEKg __‘::1[']‘){5
ACI1DOVEOMBOHEZ . . . . .. v b b e 2900 1950W Max. |
........ T i i i e a1 +300C
VERTICAL FET ..... 8 BET. v i 4
TRAMSISTOR ... ... a5 I . s 25}1?5
DIODEJLED. ... v vs varmeasu s R S R

Alterations in standards and external shape may be
made for improvements without prior notice.
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@ VOLUME CONTROL CIRCUIT BOARD
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O POWER FET CIRCUIT BOARD (NADB752)
@ CONNECTOR CIRCUIT BOARD

@ DRIVE CIRCUIT BOARD

@ SELECTOR SWITCH CIRCUIT BOARD

@ METER LAMP CIRCUIT BOARD

@ POWER SWITCH




CIRCUIT DESCRIPTIONS

B-2 is composed of the “FET Differential Cascode

Bootstrap Circuit™ for its first stage, the “Current Millar
Differential Push-Pull Amplifier Pre-Drive Stage”, and a
“Pure Complementary Symmetrical Push-Pull OCL ALL
Stages Direct Coupled DC Amplifier” for its driver stage,

{refer Figure 1)
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1. CASCADE BOOTSTRAP CIRCUIT

As shown in Figure 2, the initial stage is compased of
a horizontal type FET with a high gm which is
thermally coupled to form a differential amplifier. A
constant current bias is provided in the common
source and a transistor connected to the drain side ta
farm a cascade boolstrap circuit. [Initial stage ap-
proximately 2948 bare gain/ TKHz) In actual practice,
although variations may be expected in the imped-
ance of the input volume aof the amplifier to cause
distortion, the differential FET in this circuit absorbs
the fluctuations from the drain source by means of
the input signal, Far this reason, the voltage betwean
the drain gates will vary and, as distartion will be pre-
vented by variations in leakage current {Cdg) and
feedback capacity (Crss), in this unit

& the impedance is lowered by connecting (cascade
connection] the transistor emitter to the drain side,

e fluctuations in Vds are decreased by means of its
bootstrap circuit to decrease fluctuations in feedback
capacity,

.DIFFERENTIAL CIRCUIT

The second stage differential circuit is a differential
amplifier formed of transistors. Also, signal-wise, it
will be as shown in Figure 3. Local feedback is used
te raise the input impedance of this stage, decrease
the load in thea initial stage, and to decrease the over-
all NF. On one hand, a basegrounded tansistor is
inserted in series an one side to eliminate distortion
during large amplitude swings on the collector side.
Further, to decrease secandary distartion in the pre-
driver stage, a Current Miller class A push-pull circuit
is incorparated.
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3. PROTECTIVE CIRCUIT

*DC LIMITER
As this unit is composed of DC amplifiers, in the
event that excessive DC voltage is applied to the input
by error, the P channel, or M channel, in the FET side
aof the final stage will be set to ON condition and
there will be fear of damags to the FET as PDmax
{drain loss) will be exceeded,
To protect the FET when DC is applied, it will be
necassary for TR112 to be in ON condition to short
out the DC portion and prevent it from reaching the
FET.
When DC is added ta the signal, positive valtage de-
velops at point A" in the NF loop and the potential
at point "B rises to turn TR115 on. When TR115 is
turned on, the potential at point "C" drops and
TR111 is turned on. When TR111 is turned on, the
potential at point “D" rises, TR112 is turned on, and
the signal is shorted out. {When a negative voltage is
applied, the same operation s carried out in the
negative circuit.)

*PD LIMITER
When the load impedance is over 2 ohm, 50W, or
when the output is in shorted condition, the potential
betweaen points “E™ and "A", and at point "D in
Figure 4 increases. TR 112 will therefore be set to ON
condition to cut the input signal and thus protect the
FET in the output stage by means of a limiter effect.

4, AUTOMATIC BIAS CIRCUIT
Different from a transistor, the FET will be damaged
if operated without a bias.
As the voltage in the 2B power supply rises in ad-
vance of that of the constant voltage circuit B2
when the power switch is turned on, momentarily the
+B voltage may be considerad +55V and £B2 as 0V,
Damage is prevented as the $B potential is applied to
[D116, R165, D114] [D117, R156, D115] and turns
transistors TR117 and TR118 on; and the potential
applied to (0112, R149) (D113, R150] is applied as a
gate bias to each FET through transistors TR 121 and
TR124. {Figure 5)
Also, fluctuations {power supply voltage fluctuations)
in the + 8 voltage causes the voltage applied to the
FET in the final stage to fluctuate thus varying the
operating point of the FET and becoming a possible
cause of distortion. Faor this reason, the bias applied
to the FET gate is varied simultaneously to eliminate
the distortion. For example, if the +B potential
(+55V] rises, since TR119 operates in the ON direct
ion, the base potential of TR117 drops and operates
in the OM direction; and the medium point patential
of TR121 and TR 122 rises causing the FET gate bias
ta rise, In other words, it operaies in the OFF direct-
ian stabilizing the operating point and thus eliminat-
ing distortion.
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5. PURE COMPLEMENTARY SYMMETRICAL

PUSH-PULL DRIVER CIRCUIT

This cireuit is to drive the FET in the final stage and
is a Class A driver circuit that operates the Pch and
Nch sides of the FET evenly by push-pull operation.
{Figure G}

{1} Compared to the emitter follower driver system, it
is possible to equalize the driving impedance when
FET is ON or OFF.

(2) Since the input impedance of the power FET is
high in the frequencies near the au-ible ra-ge, less
current will be required in the driver stage. When the
frequency becomes high, class B operation will result
from the input strength but the feature in (1) will not
be lost. {In the case of the emitter follower system, if
it is desired to reduce the driving impedance during
ON or OFF conditions, it will be necessary to reduce
the emitter resistance and cause increased current to
flow)

{3] Since less current is required in the drive stage,
transistors with low Pc may be employed. In the
“B-2", the transistors are the same as those used in
the predriver stage and, as transistors with Pemax of
approximately 1 watt may be employed, it will be
possible to select those with high hfe and ft.

For instance, when a positive signal is received in ex-
ample (1), the hase input valtage of TR121 rises, the
impedance between the collector and emitter drops
and increased current tends to flow. Also, since there
is a potential difference in relation to TR122, the im-
pedance in TR122 rises to enable high gain output
values to be obtained.
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6.

SPEAKER PROTECTION CIRCUIT
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In the B-2, the relays operate approximately 3
seconds from the instant the power supply switch is
turned on and the circuit will be in ON condition.

As current [approximately 100ma) will not flow
through the relays while the potential (0.6V) batween
the emittar and base of TR217 is varying, that is,
while C223 is being charged, the relays will not be in
ON condition and no sound will be emitted,

Since TR217 will not turn ON at the instant that the
power supply switch is entered (potential between
base and emitter insufficient),the relays will not be in
ON condition, However, when C223 is sufficiently
charged to operate TR217, TR216 will oparate in ON
direction, current will commence to flow in the relays
and the circuit will be in ON condition. {Figure 7]

INPUT CIRCUIT {PIN JACK SHEET)

Input connections are possible through 2 paths and it

is also possible to change over from NORMAL to
DIRECT by means of a changeover switch. (Figure B
FOR NORMAL operation, an input coupling con-
denser is connected and the unit is operated as a
normal main amplifier by cutting off the current in
the input.

In DIRECT operation, as the input signal by passes
the coupling condenser, the unit may be operated as a
DC amplifier as the DC portion of the input signal is
also amplified.

PEAK METER, EXT. INPUT

The meter circuit in the B-2 may be used as a “0dBm
Indicator” for preamplifiers ete. where direct reading
of the output is possible and as a "“W/Bohm Indicatar"”
in which the output level may be read with an B ohm
load in the main amplifier connected to the "0dBm
Indicator”’. (Figure 9} This terminal enables the meter
to be used independently and outputs from other pre-
amplifiers and power amplifiers may be observed hy
connecting their output to the EXTERMNAL terminal

Change over of the input is carried out by the
SELECTOR sheet.

*THE RELAYS WILL BE IN OFF CONDITION IF

DC PORTIONS ARE INCLUDED IN THE INPUT
SIGNAL.
If {+]) or {—) DC current appears in the signal system,
the potential between the base and emitter of TR219
will rise causing TR219 to turn on. Next, the base
potential of TR218 is lowered causing it to turn on,
This, in turn, causes TR217 to wirn off as the poten-
tial applied to its base rises, TR216 is also turned off
and the speaker protected by cutting off the flow of
current through the relay thus putting them in OFF
condition and blocking the signal system,
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5. REMOVING THE DRIVE CIRCUIT BOARD

a.

b.

Remove the connector circuit board. {refer Step
4-a,.b)

Unsolder terminal connections of the circuit board
being removed.

, The “L' channel of the drive circuit board may

be removed by removing screws {9) and (10}
shown in Photo 3 and the “R'' channel by remov-
ing screws (111 and {12).

6. REMOVING THE POWER SUPPLY TRANS-
FORMER

a.
b,

Remove the top cover, (refer Step 1.)

Remove rear panel screws (1) through (5) shown
in Photo B.

Loosen screws (6) and {7) shown in Photo 6 and
tilt back rear panel.

e Pholp 6 |

d.

Unsolder prirmary lead wires of the power trans-
former (gray and yellow). {No. (2} and [5) in
Photo 7. Also unsolder secondary lead wires at this
time.}

i FPhoto 7

e, The “L" channel power supply transformer may

be removed by remaoving chassis screws (14)
through [17] shown in Fhoto 3 and the “R"
channel power supply transformer by removing

7. REMOVING

screws (18] through (21]).

Caution: As the power supply transformer is fair-
Iy haevy, care must be taken to avoid
damaging the other parts.

THE ELECTROLYTIC CAPA-

CITOR CIRCUIT BOARD

a.
b.

Tilt back rear panel.[refer Step B (a) through (c)]
Remove power supply circuit board. (refer Step 3.
However, it will not be necessary to unsolder the
lead wires)

. Remove screws (1) and {2) shown in Phota 7,
. Unsolder all terminals of the Electrolytic Capacitor

circuit board.
Remave Electrolytic Capacitor circuit board by
remaving screws (22) and {23) shown in Photo 3.

8. REMOVING THE PIN JACK CIRCUIT
BOARD

d.

b,

C.

Tilt back rear panel. [refer Step 6 {a) through {¢)]
Remave screws (8) through [17) shown in Photo 6.
MNote: Screws (8], (9), (16}, and {17} are secured
by nuts from the rear side of the panel,
Unsolder all tarminal connections from the circuit
board and remove the pin jack circuit board,

9. REMOVING THE METER AMPLIFIER AND

L

4,

b.

c.

AMP CIRCUIT BOARD

Remaove the top cover, {refer Step 1)

Remove screws {27} and (28] in Photo 3.

Remove the lamp circuit board from the meter

amplifier circuit board by removing screws (29)

and {30} shown in Phato 3,

Mote: When removing the lamp circuit board and
rmeter amplifier circuit board, unclamp lead
wires, lift out circuit board, and unsolder
the leads.

10. REMOVING THE FRONT PANEL

b.

d,

Remove the top cover. {refer Step 1)
Remove the 4 knobs marked SPEAKER located
on the front panel.

. Remove screws {24} through (26} shown in Photo

.
Remove front panel by removing screws (3)
through (12} shown in Photo 2,
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11. REMOVING THE LED CIRCUIT BOARD
a. Remove front panel. (refer Step 10)
b, As the LED circuit board {1} and (2) are bonded
to the chassis with foam rubber as shown in Photo
8, lift off from the chassis after unsoldering the
leads.

Fhoto 8

I

12. REMOVING THE POWER SWITCH
a, Remove the fornt panel. {rofer Step 100
b. Pull off lever, {refer Figure 1)

Face flat surface up

1 !! J |
Fig. 1 |

c. Remove power switch by removing screws (3} and
{4} shown in Phato B

I--# !

13. REMOVING THE PEAK LEVEL METER
a, Remove meter by removing screws (5) through (8)

and {3) through {12} shown in Photo B.

Mote: When removing the meter, unsolder the
connections betwaen the meter and meter
amplifier circuit board,

Caution: When tightening the screws, care must
be taken not to damage the meter by over-
tightening.

14. REMOVING THE SELECTOR SWITCH
CIRCUIT BOARD
a. Remove screws (13) through (18] shown in Photo

8 and remove both the selector switch circuit

board and mounting brackets.

Mote: When installing the selector switch circuit
hoard mounting brackets, position it to
permit the front portion of the selector
switch to slide smoothly through the
switch hole in the front panel.

15. REMOVING THE VOLUME CIRCIUT

BOARD

a. Remove the selector switch circuit board. {(refer
Step 14}

b. Remove volume control nuts {191 through (22}
and screws (17) and (18) from the mounting
bracket as shown in Photo 8 and remove volume
circuit board from the selector switch circuit
board connector.




MEASUREMENT A

M ADJIUSTMENT

PRE-ADJUSTMENT PROCEDURES

® Prior to commencing repairs, adjustments, or replace-
ments of circuit hoard, always turn power switch to
OFF and discharge power supply circuit as shown in
the diagram below.

L {"are is required as shocks I.|'|.||II he Expenenr.:ed or FET
and other parts damaged if discharging is not con
ducted,

* Carry out the following checks with the unit com-

pletely assembled.

1. OVERALL ADJUSTMENTS

{1] Connect as shown in Figure 1 and, prior to turning
on the power switch, turn drive circuit board BIAS
VR (VR102) fully counter-clock-wise.

12) With na signal input, connect a VTYM between
terminals NS and CT of the left and right channel
drive circuit boards.

{3} Turn amplifier power supply ON with the slidac in
OV position and adjust slidac to rated voltage
(100V] while observing the YTWVM connected to
the left and right channels does not exceed 1.4V,

LINDHE |y

LW FREDUENCY
ORGILLATOR

B M
ATTEWUATIA

k. s Fig. 1 §
2. ADJUSTING THE POWER SUPPLY
VOLTAGE
| Items to ’ Pl g V;I_ta;;- ot
Stap | ; Methad of Adjustment aee Adjusting Procedure
G __P_  be Adjusted ’ Adjusted : d d R Values Ramwis
| Connect OC voltmeter between Adjust VR201 50 the voltage | Ref
21 +BEY | the +85 and E terminals of the VR0 between terminals +85 and E | yg5y + 5y Fa -
N | power supply circuit board, is #85Y 205, : JQurP “
Connect a OC voltmeter betwaen | Adjust VR202 so the voltage Refer
2-2 q48W the —85 and E terminals of the VR202 | between terminals -85 and —85Y T .Y Fi 2
4= pawer supply Elﬂ:ull bonm | E is —85v £ Q5Y qure
20 |
FBS - L5V {
O==0 =0 T i
iy |
- [ : |
¢ o
e e Y i
| ©0O - | 5
= ! D 'J_nlt meter  2-2 |
g | T s |
VR : e i
2,:.2\_.-' = . e
PEH S o o
I AT i |
Power Supply Shaat o @ : |
e - Fig. 2 |
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3. IADJUSTMENTS OF THE MAIN AMPLIFIER

F
! | ltems " Places ke a Voltage
SteP | Adjusted Mathod of Adjustment Adpuagd | OUCRTIOOHENE. L Ndem | Sk
i -Adjulstrmnl ‘Connect a VTVM 1o test termi- Adjust VR102 so the voltage bet- Rafer
3.1 | of the Idiing nals N5 and CT of the Drive VR102 ween terminals NS and CT is a0my Figure 3
i Current circuit board 40mV  under no-load, no-signal |
input conditions., )
. Connect an 8 Ohm, 100-200W Readjust VR102 for minimum  Distortion Refer
1 load resistor, a level meter, and a distortion at 20W output with an  under 0,02 % Figure 4
3.3 distortion meter capable of mea- VR102 & Ohm lgad and at 20KHz,
suring residual distortion of under . 1155V output and under 0.02%
0.005 % at 20KHz to the speeker . distortion at terminals 30W
terminals. _ 8Bohm) _ b
l { Voltage between terminals NS | Under
i and CT under no-load, no-signal 0V
P33 conditions to be under 0.1V subl- |
| | sequent to this, | ;
! ! Adjustment Connect a8 VTVM between test Adjust VR101 so voltage betwean Refer
| 34 cofDC terminals E and CT of the drive VR101 E and CT is OV = 10mV with the 0% 10mV Figure 3
alance eircuit o input volume control turn 1o
i B ircuit board i 1 I ed =
| i minimum, o I N
DCEEFE = :*
| 2 o
wenaly Lo
U : T - =i K
¥a il | | |1/
(i 1 — -
ol
Fig. 3 Fig. 4
'11»,_ ADJUSTMENTS DF THE METER A@_PLJF[EFE e _E__ -
t Meter
. Places o Skl :
Step Aq!ltj::::d Method of Adjustment Adjusted Adjusting Procedure Indication | Remarks
PN : . ; Values. ;
| Meter 1. Input Terminal: Connect low Apply a TKHz signal and adjust Aefer
Amplifier frequency  ascillator (1K Hz, input for an output reading of Figure 5
Adjustment h touth 1.2dBm with an 8 Ohm load.
ool B IR ot Adjust VR307 and VA308 (—30
2. Spesker Terminal: Connect 1
B Chm load resistor VRIO7 (LCH) | ri%hdéu the mater indicates e
+1 3. Observe output level at both | WR30B (RCH]|
ends of the B Ohm load - 30 dB
| 4, Meter Changeover Switch:
! Set to INTERNAL
| 5. Set input wolume to maxi-
| THum, 1 e
Adjust input signal so the out-
VAR3IO (LCH) -
A put  reads 11.2dBm, Adjust .
sl VR30Z (RCHY yr307 and VR302 (—204dB) so 20 08
L -20 dB the meter indicates —20d8.
| Adjust input signal so the out
4.9 VEtRE 11 G put reads 21.2dBm.  Adjust 10 dB
VA304 (RCHY  yR303 and VR304 (—10dB) so
| 10dB the meter indicates —10dB,
Adjust input signal so the out-
VR3IOS (LCH) :
put reads 31.2dBm. Adjust
e VR3DG IRCHI' wR305 and VAI0E (0dB) so Vies
- 008 . themeter indicates 0dB.
| Confirm Vary output of the low fre-
| auency oscillmar fram 31.2dBm
| i e Ta  -om e to —18.BdBm in steps of 10 dB
[ AT S aan and confirm that the reading is
4-5 s e within the merer indication lines

from the dial calibrations of O
to —30dB and within + 2mm of
the indicator lines between the
dial calibrations of —40dB to
~S0dB.
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