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MS400

IMPORTANT NOTICE

This manual has been provided for the use of authorized Yamaha Retailers and their service personnel. It has been assumed
that basic service procedures inherent to the industry, and more specifically Yamaha Products, are aiready known and under-
stood by the users, and have therefore not been restated.

WARNING : Failure to follow appropriate service and safety procedures when servicing this product may result in per-
sonal injury, destruction of expensive components and failure of the product to perform as specified. For
these reasons, we advise all Yamaha product owners that all service required should be performed by an
authorized Yamaha Retailer or the appointed service representative.

IMPORTANT : This presentation or sale of this manual to any individual or firm does not constitute authorization certifi-
cation, recognition of any applicable technical capabilities, or establish a principal-agent relationship of
any form.

The data provided is belived to be accurate and applicable to the unit(s) indicated on the cover. The research engineering, and
service departments of Yamaha are continually striving to improve Yamaha products. Modifications are, therefore, inevitable
and changes in specification are subject to change without notice or obligation to retrofit. Should any discrepancy appear to
exist, please contact the distributor’s Service Division.

WARNING : Static discharges can destroy expensive components. Discharge any static electricity your body may have
accumulated by grounding yourself to the ground bus in the unit (heavy gauge black wires connect to
this bus.)

IMPORTANT : Turn the unit OFF during disassembly and parts replacement. Recheck all work before you apply power
to the unit.

WARNING: CHEMICAL CONTENT NOTICE!

The solder used in the production of this product contains LEAD. In addition, other electrical/electronic and/or plastic (Where
applicable) components may also contain traces of chemicals found by the California Health and Welfare Agency (and possibly
other entities) to cause cancer and/or birth defects or other reproductive harm.

DO NOT PLACE SOLDER, ELECTRICAL/ELECTRONIC OR PLASTIC COMPONENTS IN YOUR MOUTH FOR ANY REASON WHAT
SO EVER!

Avoid prolonged, unprotected contact between solder and your skin! When soldering, do not inhale solder fumes or expose
eyes to solder/flux vapor!

If you come in contact with solder or components located inside the enclosure of this product, wash your hands before handling
food.

l WARNING

Components having special characteristics are marked and must be replaced with parts having specification equal to those
originally installed.

Aﬁw)ﬁnunli\ RERBBTHADNEELRITT. KBRTIHEE, REOLDELTHEOREE THAT E v,



Bl SPECIFICATIONS (#8&1#8)

® General specifications
Type
Bi-Amp 2-way bass reflex powered speaker
(Bi-amp lifier electronic crossover network))
Speaker unit
LF : 38 cm cone
HF : 5 cm Titanium diaphragm compression driver

Freguency Range .................. 50 Hz~16 kHz (-10 dB)

Maximum OQutput Level .......... 124.5 dB (1m on Axis)

Directional angle ..........ccouuee. 90° (Hy40° (V)

Dimension (W x H x D) .......... 449 x 683 x 379 mm

Weight ....ooeieeciiies 24.2 kg

07411+ SR Black (approx.Munsell value:
5PB 2/1)

Tripod diameter pole .............. 35~36 mm

ACCESSONES ..covririennninniniians Power cord (AC inlet type, 2.5 m)

Il Amp.unit

Maximum Output Power
LF: 300W at 500Hz, THD=1%, RL=4 ohms
HF:100W at 5kHz, THD=1%, RL=16 ohms

Cross over frequency ............. 1.6 kHz (30dB/oct.)

Input Sensitivity ........cococceeennne LINE: +4dB*, MIC: -50dB*
Input impedance ...........ccoveine LINE: 30 kohms, MIC: 5 kohms
@& TH

i

FLrTARB 2T NALIB NI K 2E—-H—

(N -FLT IV bAZY Y 7O F~-N— 3y bT=7)
AE—=H—2=y b

LF:38cma—>

HF :5emF 4> #4775 LA Tbyiar RIA4N—

BAREEEE............... 50Hz~16kHz (—10dB)
BRAHAZTELANL ... 124.5dB (& E1m)

FEFA oo 90" (H), 740" (V)
BANETEWXHXD) ...... 449X683X379mm

BE oo 24.2kg

2= TR B GR{l~ > IVl 5PB 2/1)
BEEEHAR—E o 35~36mm

FIER e, EEI— K(ACT > Ly FE, 25m)
" Yk

ERTBAHS

{F: 300W at 500Hz. THD=1%. RL=4Q
HF : 100W at 5kHz. THD=1%. RL=160Q
20X F—N—EE% ... 1.6kHz (30dB/oct.)
ADBEE e LINE : +4dB*. MIC : —50dB*

MS400

Controls
LEVEL .............. LINE, MIC , MASTER
EQ .ooiiiiee LOW: 0 (Max.) ~ -10 dB (Min.) at 55 Hz
HIGH: +3 dB (HF)
Power switch ..........cceecninnens On/Off
Connectors (all balanced):
LINE infout ......c....c.cu.... XLR-3-31, XLR-3-32, phone

(They are all connected in parallel
and can be used as line outputs.)
MIC N e XLR-3-31
POWER indicator Green LED

Power Requirement USA and Canada ...... 120V, 60 Hz
Europe .....ccovnvierenne 230V, 50 Hz
Others .o 240V, 50 Hz

Power Consumption ............. 120 W

ACCESSOT IS ...ociieiiiinics Bracketadapter BAD251 (for

BWS251-400, BCS251, and BBS251)
*0dB=0.775V

For European Model

Purchaser/User Information specified in EN55103-1 and
EN55103-2.

Inrush Current: 25A

Conformed Environment: E1, E2, E3 and E4

ABILE—F2Z ... LINE : 30kQ. MIC : 5kQ
ar ha-—-n
LEVEL3 > hA-J .....LINE. MIC. MASTER
EQar hO—Jb ... LOW : 0 (Max.) ~ —10dB (Min.)
at 55Hz
HIGH : +3dB(HF)
POWERZ A v F ...... ON/OFF
ARTEZ—(TRTNF LX)
LINEAHH : XLR-3-31. XLR-3-32. 7+ > (3°0ND3I%7
Z—R@ENRSLILERENTVWETHOTHS
A 74—-ELTHERTEET. )
MICA 73 : XLR-3-31
POWERS > ¥4 —4— ... FEFEILED

B e AC100V. 50/60Hz
HBEED oo 110W
T3 e, T34y b H T 52— BAD251

(BWS251-400. BCS251. B3S251H)
*0dB=0.775V
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B DIMENSIONS (3}i&R)

Remove the cover when you
F 241 M8 use optional brackets

m

[=]

[aY]

(3]

[+¢]

w
Units: mm
(BAfiT)

l | I CN203-3(LF-),
LOWCUT  IC105 LPF I pawp CN203-4(LFs)

\ 1 ! CN103-6 ! LF
« CN201-6
Freq. response H | CN203-1(HF+),

compensation  HPF | l P.AMP CN203-2(HF-)
-4

5 / i/ +CN103 W
5 1 Q | CN201—4i
1C107 1C108 HE%H !

H . SPEAKER
Phone Jack _—J H VR105 I l

Master
5]

1C104 IC106
VR103
LOW
EQ

~Je

VR104

| SPEAKER
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W PANEL LAYOUT (/X%JLL A4 T7 7 1)

® Rear Panel (U7/{xJl) ©)
@YAMAHA ITONE CONT! ROLlﬁ
POWER
X [} o
ot e K 0
—__ _J
(—LlNE—ﬂ (—MIC—\ (MASTERW
@ro @m qu
=3 I
®
-5048)
F T
ogo ®
POWER AC IN
= ON/LOFF
J
@ ® ®
@ POWER switch DPOWER X1 v F
® AC IN connector @ AC INIRF
() LINE connectors @ LINE 5
@ LINE LEVEL control @LINELEVEL > bOA—JV
(B MIC connector G MIC &F
® MIC control ®MIcarrn-J
@ MASTER LEVEL control @MASTER LEVEL 3> hO—Jb
POWER indicator ®POWERA >3 ir—4—
@ TONE CONTROL @TONEZ> bA—-V
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H CIRCUIT BOARD LAYOUT (2= LA 7 R)
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H WIRING (#5#xX)

Speakers
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Bl DISASSEMBLY PROCEDURE (% FIF)

Amplifier assembly
Remove the sixteen (16) screws marked [180A]. The
amplifier assembly can then be removed. (Fig. 1)

Cabinet assembly and buffie assembly

Remove the nineteen (19) screws marked {170]. The
buffle assembly can then be removed from the
capinet assembly. (Fig. 1)

Speakers (38cm, 25mm)

Remove the buffle assembly from the cabinet
assembly. (See Procedure 2.)

To remove the 38cm speaker, remove the four (4)
screws marked [180B] and the front grille. (Fig. 1)
Remove the eight (8) bolts marked [70]. The 38cm
speaker can then be removed. (Fig. 1)

To remove the 25mm speaker, remove the four (4)
screws marked [120]. Then remove the speaker with
the bracket. (Fig. 1)

Remove the two (2) screws marked [100]. The 25mm
speaker can then be removed from the bracket. (Fig. 1)

[180A]

[180A]

32,
33.

34.

3-5.

[170]

7 7 Ass'y
[180A]1D * V16K &S L. 7 ¥ TAss'y # 5L £ 9
(®1)

v E%y b Ass'y &/ 7L Ass'y
7010 % 219K %5 L. F+r ¥Ry b Assly 25
ISy TN Ass'y ESHLET. (K1)

ZE¥—# (38cm. 25mm)

Fy iy FAsslyn 58y TAssy #SHL T,
(2 EHEH)

38cmA ¥ — H 3. [180B]D % ¥ 4 & &EFL . Ty
by AEALET, (K1)

38cm A¥—HD[70]DEML b 8FEHL, AE—
AEHLET, (K1)

25mm A Y —HiF. [120]D % Y 4 KHEH L, AE—
H LR ERESLET, (K1)
(100D 3V 2 K%L, 25mm A ¥ — 7 &BUtE
BrosLxd, (K1)

38cm Speaker

[120]
Red # £ Back
; 25mm Speaker
' i [100] (-
| =
t
!
(®)
Red marking
SECTION A-A’ Yeliow

[70]: Hexagonal Bolt 5.0 X 35 MFZN2BL (V6389200) xBR{F &KL b

[120]: Bind Head Tapping Screw-P 5.0 X 30 MFZN2BL (V6405200) +/31 > KP #1 b
[170}: Bind Head Tapping Screw-P 5.0 X 50 MFZN2BL (V6084800) +/31 > FP &1 b
[180]: Bind Head Screw-Giza 4 X 16 MFZN2BL (V6396400) /31 > K¥H &4 b

Fig.1 (&1)



MS400

4, AMP Circuit Boards (1/5 to 5/5) 4. AMP > — b (1/5 ~ 5/5)
4-1. Remove the amplifier assembly. (See Procedure 1.) 41, TV TAssyESNLET, (1 EHEBH)
4-2.  Remove the screws and the knob from each circuit 42, BY—IME, AVRCTESSLT, BDSLE
board, which can then be removed. (Fig. 2) 3., (®2)
PCB Name | Ref No. Description Q'ty
AMP1/5 90 Bind Head Tapping Screw-B 3.0 X 12 MFZN2BL (VQ074600) +/S1 > FP &1 b 10
Circuit Board 100 Bind Head Screw SP 3.0 X 8 MFZN2Y (EG330290) e RAN P2\ 4
AMP2/5 80A Bonding Screw-B 4.0 X 12 MFZN2BL {V7242900) KoF4«r9BFA b 2
Circuit Board 130 Bind Head Screw 4.0 X 8 MFZN2BL (VP156800) AL V2 -3 1
AMP3/5 . o= 5
Circuit Board 110A Bonding Screw-B 3.0 X 8 MFZN2BL. (VN413300) KoF19B481F 2
AMP4/5 110B Bonding Screw-B 3.0 X 8 MFZN2BL (VN413300) KoF149BEA b 6
Circuit Board Hexagonal Nut HEAAFY b 1
AMP5/5 150 Knob MX-GREEN/D-GRAY (VU860200) /7 2
Circuit Board 160 Knob ORANGE/D-GRAY (VV625800) JJ 2
170 Knob RED/D-GRAY (VU860400) /7 1
200 Button 3 X 25 MFZN2BL (V3289800) RAEASE2PH1M] 4
5. Power transformer 5. BENZR
5-1.  Remove the amplifier assembly. (See Procedure 1.) 51, 7y FAssy &S LET., (1EHBH)
5-2.  Remove the four (4) screws marked [80B]. The power 52. [SOBJDORT 4KX&SNL.BEIFVAZHFLET,
transformer can then be removed. (Fig. 2) (X 2)
[100]
° |
A e [90] [90]
. o o . [120] —
| Ul e o of [} |__[150]
o k© g-mml]ﬁﬂ io
80B]<&T T e Hexagonal —=>>[200 :
[ ]<\' =t L6 =P f
S P A)) ~1170]
S~ [160] | g'ﬂ 3r5
L~
_____ 110B o el
(11081 R AN s LN 110A]

B 25 [1\301

[80]: Bonding Screw-B 4.0 X 12 MFZN2BL (V7242900) K> 71 JB&# 1 b 2
Fig.2 (E2)
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6-1.
6-2.

7-1.
7-2.

Handle

Remove the cabinet assembly. (See Procedure 2.)
Remove the two (2) screws marked [70] and the two
(2) nuts marked [80]. The handle can then be
removed. (Fig.3)

Heat sink

Remove the amplifier assembly. (See Procedure 1.)
Remove the AMP 1/5 circuit board. (See Step 4-2.)
Remove the three (3) screws marked [120]. The heat
sink can then be removed. (Fig.2)

61.
6-2.

7-1.
7-2.
7-3.

(80]

[70]

TADZS V1%

Fr¥iy bAssy2ALET., (2EHSHR)
[T0lD XY 2R L[801DF v F 2K %#FL, NV F
NESALET, (K3)

[l Y

Ty T Assly EALET, (1EHBH)
AMP1/5v— &5 LEY, @2EBH)
[1201D %Y 3&EA L. E— b v oA LET,
(B2)

[120): Bonding Screw-B 4.0 X 8 MFZN2BL (VR779900} K> 7 1> JB 44 k 3

Fig.3 (E3)

M IC BLOCK DIAGRAM (IC 70O 7))

© NJM2068L-D (XM356A00)
(1C101,103,104,105,106,107,108)

©® NJM4580L  (XF195A00)
(1C103)

Operational Amplifier

OUT=IN +IN—V +IN ~IN OUT +V
A A A B B B
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M CIRCUIT BOARDS (> — h EiR[X])

¢ AMP1/5 Circuit Board

Ale§2 A1492 A1482 A1492 A1492 A1482
C4793 FMX-225

@] O o) O O O O o)

to AMP5/5
-CN103
CN203:
to SPEAKER
to
Transformer

[
?
?

+

0 o} ©) ) O 0 0 o
C4793 FMX-225
(3856 3856 (3856 (3856 3856 (3856

D10XB20

Component side (2B &)

Notes: VR201, VR202: Idling Adjustment VR.

3NA: V606200
11
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e AMP1/5 Circuit Board

Pattern side (/X% — > fill)

12
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e AMP2/5 Circuit Board
ACIN
-
to Coll Tl oy xve3g O Fio . XY839
(H model only) I!I i B D /5 ol 2/5
L J \ S
1 ] Pattern side (/Y% — > fill)
to AMP3/5-CN205
(Component side)
Component side (Z854)
e AMP3/5 Circuit Board
JU[TAT25VIHIT3. T5AL w ) ( D
Y
vz SEEL
HERBUTY
to Transformer ] o §§=Eg¥;
Seg E
§ F4 & % VVVVV
WHa ] [ desw
Pexvesy
to AMP2/5 T ¢
-w201A ] = xysag'
-W201B 2 IEEEs = 3/5
| 5B =EBE& . J
Component side (Z8:5 ) Pattern side (/X% — > fl)

3NA: V606200

13
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e AMP4/5 Circuit Board

LINE PARALLEL MIC to AMP5/5-CN102

-

Component side (ZB 1)

-
XY839 !
L5

N

G

P 1 s

[

Pattern side (/X% — i)

3NA: V606200



o AMP5/5 Circuit Board

to AMP1/5-CN201

to AMP4/5-CN101
Component side (&F 51

Pattern side (/X% — >{fl)

3NA: V606200

MS400

e IN2/2 Circuit Board

15
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M INSPECTIONS (1%%)

¢ Amplifier unit

1.

Preparation
1) Input terminal
LINE INPUT (XLR)
MIC INPUT (XLR)
2) Output terminal: CN203 (VH4P)
LF 1P(+) 2P(-), RL=4 ohms / Power capacity 500W
HF 4P(+) 3P(-), RL=16 ohms / Power capacity 200W
or more
3) LINE LEVEL: MAX (10)
4) MIC LEVEL: MIN (0)
6) TONE CONTROL HIGH: Center click position (0)
7) TONE CONTROL LOW: MAX (0)
8) The input signals should be in the form of sine wave.

Inspection

1) Power ON muting time
Check that the muting function is cancelled and the
relay turns on in 3+1 seconds after the power switch
is turned on. Also, check that the power indicator
lights up.,

2) Idling current adjustment
Adjust VR201 and VR202 so that the voltage
between Pins 1 and 2 of CN206 and CN207
becomes 1+0.2mV respectively.

3) Midpoint potential
Check the DC voltage of CN203 (VH4P) when no
signal is applied. It should be within £70mV both at
LF (between Pins 1 and 2) and at HF (between Pins
3 and 4).

4) Gain / Efficiency
Input a 500Hz, -1dBu signal to the input terminal
Line INPUT (XLR) and check that the output voltage
at the output terminal LF is +28+1dBu. Also, check
that the primary side power consumption at this time
is 180£30W.

5) Full harmonic distortion

Input a 500Hz signal to the input terminal LINE
INPUT (XLR) and check that the full harmonic
distortion when the output voltage at the output
terminal LF is 300W is THD+N=1% or less.

Input a 5kHz signal to the input terminal LINE INPUT
(XLR) and check that the full harmonic distortion
when the output voltage at the output terminal HF is
100W is THD+N=1% or less. This measurement
should be completed within 30 seconds.

®@7.71z=v b

1.

#fig
D ASIRT
LINE INPUT(XLR)
MIC INPUT(XLR)
2) i 18 F © CN203(VH4P)
LF 1P(+) 2P(-). RL=4ohms/ E A& 500W
HF 4P(+) 3P(). RL=160hms/ & 1& & 200W L £
3)LINE LEVEL: MAX(10)
4)MIC LEVEL : MIN(0)
5)MASTER LEVEL: MAX(10)
6)TONE CONTROL HIGH: ¥ v & —2 V) v 7 i (0)
7)TONE CONTROL LOW : MAX (0)
YANEBEREE LET,

BE

D/S7—0N32—7 1 VM
T —Z4 v FEONK. 3E1MICTIa—T4
VODBEREN YL —HONTEI L ARERLE
T E NI A U= ANETHI LRI
ALET,

AT ARV IEBROFE
CN206. CN207D1—2 ¥ VDB LA ZThZTh1
+02mVIZZ 3 &S VR201, VR202 238 L £ 7,

3) W ERL
IE(ZEIFIZ 35\ T CN203(VHAP) B E L 1L LF (1
—2Y V). HF 3—4 V) 2+ 70mVEA
TTHDZLEMHELET,

HF/ FhE
AFIHFLINE INPUT(XLR) 12500Hz -1dBuD & 54
ASIU -8, s FLF O HEEIZ+28 = 1dBu
THBIEERALET, 72, ZORFO—RAH
HESNI180 L 30W TH B Z L 2R L £ T,

S)EEmAEER

A J79F LINE INPUT(XLR) I 500Hz D1E 5 & ASJ
L. 75 LF O H B A 300W DO, 4@
ER I THD+N=1% U TFTH B Z L &AL 5
AF1#F LINE INPUT(XLR) i 5kHz DE 5 & ASJ
L. HI9F HF O 1 IBEA 100W DR, £&3
HERIITHD+N=1%LL T TH B Z L MR L ET
ZOBIEIZ 0L T LT E&E 0,



6) Output noise level

Ground the input terminals LINE INPUT (XLR) and
MIC INPUT (XLR) with a 600 ohm resistance
connected to each terminal and measure the noise
level at the output terminals LF and HF. The
measured value should be as specified below. Use
a DIN audio filter for the noise meter.

LF = -62dBu

HF =< -65dBu

7) Frequency response characteristics

Input -20dBu signals of 50Hz, 1kHz, 2kHz and 15kHz
to the input terminal LINE INPUT (XLR). Using the
output voltage measured at the output terminal LF
when a t1kHz, -20dBu signal is input as standard
(0dB), check that the output voltages measured at
LF and HF are as specified below.

Frequency (Hz) LF HF
50 +8.5+2.0dB -
1k 0dB -16.5+2.0dB
2k -9+2.0dB -4.5+2.0dB
15k - +6.5+2.0dB

8) Tone control high change characteristics

input a 5kHz, -20dBu signal to the input terminal
LINE INPUT (XLR), move the tone control high VR
and check that the output voltage measured at the
output terminal HF then is as follows, using the
output voltage when the VR is at the center click
position as standard (0dB).

MAX(+3): +2.5dB = 1dB

MIN(-3): -3.5dB + 1dB

9) Tone control low change characteristic

Input a 50kHz, -20dBu signal to the input terminal
LINE INPUT (XLR), move the tone control low VR
and check that the output voltage measured at the
output terminal LF then is as follows, using the output
voltage when the VR is at the MAX position as
standard (0dB).

the MAX position as standard (0dB)

MIN(-10): -9dB + 1dB

10) MIC input

Input a 500Hz, -55dBu signal to the input terminal
MIC INPUT (XLR), set the MIC level to MAX {10)
and check that the output voltage measured then is
28 + 1dBu.

11) Protection circuit

Apply DC+5V (power supply output resistance = 10
kohm) between Pins 1 and 2 of the connector CN208
and check that the relay turns off within 1 second.
Also, check that it returns automatically within 10
seconds when the input signal is shut off.

MS400

T4 AL
A 137 LINE INPUTXLR), MIC INPUT(XLR) &
7N ZN600ohm DKL A D TR L, IR
FLF.HFD /4 XL HELET, /4 X6t
{2 DIN AUDIO FILTER % H L TL 72 &y,
LF = -62dBu
HF < -65dBu

7) B
AJ7¥LINE INPUT(XLR) i= 50Hz. 1kHz. 2kHz,
15kHz -20dBu®fEE % AFJL %3, 1kHz. -20dBu
FASNLEOH I FLF OH IEFE % 0dB (E
#e) & Lol LFRUHFORHBENRRED LS
IZhBZ L ERHERLET,

& (Hz) LF HF
50 +8.5 + 2.0dB -
1k 0dB -16.5 + 2.0dB
2k 9+ 2.0dB | 45+ 2.0dB
15k - +6.5 = 2.0dB

8)TONE CONTROL HIGH Z1{t 55
AJI¥F LINE INPUT(XLR) i= 5kHz. -20dBu % A
3L .TONE CONTROL HIGH VR 85 L 728, i
JIEFHFO M N EBER Y 2 — 2 ) v JAEBEDOH
TEBEAREEOIB) E LTHIEL, ERALET.
MAX(+3): +2.5dB * 1dB
MIN(-3): -3.5dB + 1dB

9)TONE CONTROL LOW bRtk
AJI%F LINE INPUT(XLR) |Z 50Hz. -20dBu % A
73U . TONE CONTROLLOW VR % &4 L7k, H
FIFLF OMHEFEIZI MAXTBEO B LS £
#(0dB) & LTHIEL . MEIL £,
MIN(-10): -9dB = 1dB

10)MIC AF3
AJI9F MIC INPUT(XLR) 12 500Hz, -55dBut % AJJ
L. MIC LEVEL 2 MAX(10) !z L 7-B%, Hif7 ¥wFLF
DOENEFIZ28+1dBuTH b Z 2 LET,

11) fF g
% 4 CN208 D 12 ¥ U RIZ DC+5V (BEHN
#H = 10kohm) ZEIML -8, 1 BLACZ YL —
MOFF 52 LAHALEY, £~-ADES%:
Pk, 10BLNICESERT 2 2 LML
ESCaR

17
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» Finished product inspection

1.

Preparation
1) input terminal: LINE INPUT (XLR)
2) OUTPUT: LF
HF
3) LINE LEVEL: MAX(10)
4) MIC LEVEL: MIN(0)
5) MASTER LEVEL: MAX(10)
6) TONE CONTROL HIGH: Center click position (0)
7) TONE CONTROL LOW: MAX(0)

Inspection

1) Input a 20Hz to 20kHz, 0.08V(-19.72dBu) sine wave

signal to the input terminal LINE INPUT (XLR) and
check that none of the contact of the voice coil, air
leakage and abnormal noise such as vibration noise
occurs.

Next, input music signals to the input terminal LINE
INPUT (XLR), move each VR knob and check that
the sound volume and tone quality change smoothly
without producing noise.

2) Phase of speaker output

Check that the output at LF is in positive phase with
respect to the input signal and the output at HF is in
negative phase with respect to the input signal.
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1.

RARE
#f
1) AN+  LINE INPUT(XLR)
A LF
HF
3)LINE LEVEL : MAX(10)
4)MIC LEVEL : MIN(0)
5)MASTER LEVEL : MAX(10)
6)TONE CONTROLHIGH: £ v 2 —2 Y v 7K. E(0)
7YTONE CONTROL LOW : MAX(0)

B"E

1) A J1#¥ LINE INPUT (XLR) {Z 20Hz ~ 20kHz,
0.08V(-19.72dBu) D E5%iE # A I L 7-kE, K4 A2
ANDYD, 27 —Hh, E)VEFEDEFTIE
ELARNWIEEHALET,
KiZ. AJi#FLINE INPUTXLR)ICERES A
FIL.BEVRYZ IA2@Hh LR 24— RICEE.
BENEL /A ZXEEC BN L AHERLET,

DA — AW IIDMAE
AFMER I LT ILFIRIEME. 72, ANIES
IR UTHRIHF I3EHETH S 2 L 2HERLET,
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F: Y- bOBREME. N-VUXPETBRTEV,

H
3 ¥
g ; ™
HF :sl:z/vs s[ EEI g 13 13 § J7 = :
- - 8 P . BN\ £ L -& = 4 LF—
| - Ts‘gmt[}%z IO A e et 5"'; L . % /1: ohe Speaker
. g*g U210 _ o218 §§§ LS —\_T rg
I Vo o ﬁt—ﬁ‘” @ s | 5P : gt = o
s 1 ) [ [ () I~ 25 L E$ "
] 538 | P8 il 4 [ 1 W{f o Haﬁ]: h&: 3
572 fon | [ = & i
g ﬁA . ; : 0213 I_:;_l 5 :5 %_
59 o8
1
DESTINATION Fa201 F202 F203 J201 T101
J 1A250V 1A250V | 7A125v [e] X2499 010X820
U 1A250V | 1A250V | 7A125V [©] X2500 — [ = & s & & e e & e
H T1AL T1AL T3. 15AL (=] XZ501 REGULATOR 00 H
A T1AL T1AL | T3. 15AL o X2502 ¢ 1c201 |
§§ NUM7B15FA H
- &:m ~ i B & d |
i = U g ju ; &
§ o8 = : .
L. — —_ E ﬁg H@rﬁ.‘!;.—l:l ngg I *_ I m
& 3*;5‘ ’a.g",ﬁj e §§ E;;*i?irl ,_TEC oy T101 |
A F201 g8 4
*NJM7815FA (XDB53A00) *NJM7915FA (XD854A00) = 24 - b ] + {é}_l —:-Oja————ﬂ e
REGULATOR REGULATOR -15V @g i 4 ] R 24 "
| i LI B——I
L N, .| 5 ,G0w R | TENY ‘=
2 NC ! &_ § F202 T
Re83 Roes .—I ) 0226 :
15 3, b 10 s6x mg.oq. | - —
s l (¥): Mylar Capacitor (FA5—-arFH¥-)
é o é ﬁuugn I 38CA2-88180154 J (+): Ceramic Capacitor (E53vyarso4-)
: ’ ' (7): Flame ProofC. Resister (R#&{LH —K > EH)
<74 7 : Mica Capacitor (14 HaY)
Note : See parts list for details of circuit board component parts.
p P P F : Metal Film Resistor (& BB L)
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PARTS LIST

Bl CONTENTS (B R)

OVERALL ASSEMBLY (BEHHIL) ...ooovceereresneennies s 2
AMPLIFIRE ASSEMBLY (77> 7ASS’Y) ...oovvrvvvrerrireenrirn 4
ELECTRICAL PARTS (BXUHBAL) .ovvvvevrrecsnrrseersesincni 6

Notes : DESTINATION ABBREVIATIONS

A : Australian model M: South African model
B: British model O: Chinese model
C: Canadian model Q: South-east Asia model
D: German model T : Taiwan model
E: European model! U: U.S.A. model
F : French modei V: General export model (110V)
H: North European model W: General export model (220)
| : Indonesian model N,X: General export model
J : Japanese model Y : Export model
Bl WARNING

Components having special characteristics are marked A\ and must be replaced with parts having
specification equal to those originally instailed.

%Qggﬁﬁu‘ RERBFTIDCEELBRTT. KBTIHEE. REDHDIEILHTHEORRE S
W,

¢ The numbers “QTY” show quantities for each unit.

e The parts with “--" in “PART NO.” are not availabie as spare parts.

* This mark “} ” in the REMARKS column means these parts are interchangeable.
¢ The second letter of the shaded (. . ) part number is O, not zero.

* The second letter of the shaded () part number is I, not one.

s MRAMBT L Ik, BEREILEDZENFHWET,

cQTYRUCEEZ N TWVWABEFR. 1=y P ELVOFERERTT,

e PART NO.A¥ “--” OFHid. Y—EXRHBRELTEFBEINTEY EHA,

* REMARKSH® [ | | =— 7 0&&i3. SEHATT,

o BT OFFVZPART NO. M2E&BOXFIE [t¥0] Tla [4—-] TF,

o @i DTV APART NO. M2EEBOXFIR [1F] T4, [71] T,
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* * ¥ ¥

reeNo.| PART NO. | DESCRIPTION 2B Eﬁ & REMARKS QTY | RANK
OVERALL ASSEMBLY # ## i
- Overall Assembly J % #H iIiJ (V640020)
- Overalt Assembly U # # iU (V640030)
- Overall Assembly H # # i |H (V640040)
_.lo.= |Overall Assembly A B o# XA (V640050)
10 - Cabinet Assembly J ¥yEXYy bPAss’ y (V640490)
20 |V6405100 | Buffle Assembly J Ny 7 Ass’ y
20a - Speaker Buffle s P iy T W (V608710)
20b - Nut B 5.0X12 MFZN2Y B B + v b (VA73570); 8
e |- fPackn . L T S  (vessds0) | 2
30 -- Amplifier Assembly J 7T As s’ yJ|d (V608740)
30 - Ampliier Assembly uv 7LT7Ass’ yUV]|U (V608750)
30 -- Ampiifier Assembly H 77T Ass' yHIH (V608760)
30 - Amplifier Assembly A FrTAs s’ yAlA (V608770)
40 |v6085000 |Gusket WOFFER 7 2 7 5o 0wl 4
50 | V6085400 | Gusket H X 45 v b HF
60 |XZ072A00 | Speaker 38cm 4ohm X S bz —
70 |V6389200 | Hexagonal Bolt 5.0X35 MFZN2BL AA R E LB 8
80 |[JAY20610 | Speaker 25mm 16ohm Z [ B - 22
%0 | - |Ange I - N U 2 ) (Veoss20) |
100 | V6289600 | Bind Head Screw 1/4-20UNCX3/8 L AT S S N S 2
120 | V6405200 | Bind Head Tapping Screw-P 5.0X30 MFZN2BL +i14 KPR AFL 4
130 (V6511500 | i Bolt 6 MFZN2Y ¥ 1 N pIg b
150 - Connector Assembly SP k3 i3 (V609150)
170 | V6084800 | Bind Head Tapping Screw-P_ | 5.0X50 MFZN2BL. +RAEP AN 18
180 | V6396400 | Bind Head Screw-Giza 4X16 MFZN2BL AN PN N o 22 G 2
190 - Felt A % F M A (V608610)
200 - FeltB wEFE M B (V640620) | 2
210 - Label F—hra-KI3XWI|U (VV94530)
220 | . .= |FrontGril Assembly A JZRZbPTUNAS S’ y | . (V640500) | .
220a | V6085700 | Front Grile 78 ¥ &7 00
220b | V6086300 | Rogo Plate o I /Ny v
220c | V6290000 | Bush Nut SPN-4 Ty ¥aFyv b 4 2
220d | V7054500 | Cushion 7 v v 3 =~ 4
20 | - |BotGover . | K N AN (v629020) | 2 |
260 |V7397100 | Grille Sticker JgYy NNz FyHh -
CABINET ASSEMBLY *rEZvybAss’ y
- Cabinet Assembly J *vrExvy bPAss’ y (V640490
..C10 | V6087000 | Speaker Cabinet | S P E oy E Ry b ST |
C20 - Boit 12X20 MFZN2BL S P W K n b (v608450) | 2
C30 | V6084400 | Hexagonal Frange Nut 12 NATSI LI Fry b 2
C40 [ V6253400 | Flat Washer 12X35 MFZN2Y T E £ aH 2 A 2
C60 | V6086000 | Handle A M K i 2
C70 | VL670600 | Bind Head Screw |50x35 MFZN2BL AT N 3 4o
C80 |VB664600 | Hexagonal Nut 5.0 MFZN2BL 2 TV KRAEFY b 4
C90 V6085900 |Leg 3 N z 4
C100 | V6405200 | Hind Head Tapping Screw-P 5.0X30 MFZN2BL + N4 KP &S B 4
| . |AccessemEs i LI 1
V6283900 | AC Cord BS HO5VV-F3X0.75 g R 3 — F BB
V6284300 | AC Cord UC SJT#18X3 ZEEFEI1-~F u, v]u
V6284400 | AC Cord E HO5VV-FX3 0.75 EEFEI-F H, W, AJ|E
V7240300 | AC Cord JVCTF 0.75X3 g8 K 31 - F J [J

s:New Parts

RANK: Japan only
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* * ¥ ¥

rerno.| PART NO. | DESCRIPTION &5 & # REMARKS QTY | RANK
AMPLIFIER ASSEMBLY 7T A s sy
- Amplifier Assembly MS400 J 77T As s’ oy JIlJ (V608740)
- Amplifier Assembly MS400 UV Fo7Ass’ yUV U (V608750)
- Amplifier Assembly MS400 H 77T As s’ yHH (V608760)
RPN e R Amplifier Assembly IMS400 A N7 2T As s’ yAIA (veog770)| | . |
VV104600 | Cord Hoider CV-100 £ a0y 751(J 3 01
10 - Circuit Board AMP H A M P ¥ — b
10a | AAX20590 | Circuit Board AMP 1/5 AMP Y=+ 1./ 51JU (XY839B0)
10a { AAX20600 | Circuit Board AMP 1/5 AMP ¥ — bk 1/ 5|HA (XY839B0)
10 |AAX20610|GircuitBoard AMP 2/5 |AMP Y-+ 2/5]JUH (xvs3eBO)| |
10b | AAX20620 | Circuit Board AMP 2/5 AMP Y=+ 2/ 5|A (XY839B0)
10c | AAX20630 | Circuit Board AMP 3/5 AMP Y —F 3/5 (XY839B0)
10d | AAX20640 | Circuit Board AMP 4/5 AMP >~} 4/5 (XY839B0)
10e | AAX20650 | Circuit Board AMP 5/5 AMP > -+ 5/5 (XY839B0)
.20 |XZ499A00 | PowerTransformer | B IEERIIZAMS L0010 ol
20 | XZ500A00 | Power Transformer ULCSA E BEFNSZIMS 400 |UV
20 | XZ501A00 | Power Transformer CEE EEFNIZAMS 400 |H
20 |XZ502A00 | Power Transformer CEE FEELNIAMS 400 A
30 |[Vv6086400 | Heat sink E - b ¥ L 7
40 | - lcordBinder \wesmT ® %k ® (v460710) |
50 - Plate Tr # z2 & B8 (v608650) | 2
60 [V6074700 { Sheet TBM51W T=0.15 )4 # > - ~ 2
70 |[VV086500 | Angle H=7.4B=5.5 % % 4 01
80 V7242800 | Bonding Tapping Screw-B 4.0X12 MFZN2BL KoFqe9BEA b 6 | O1
.90 |VQ074600 | Bind Head Tapping Screw-8 | _ BOX12 MFZN2BL |+ /S > KB & A R ot
100 |EG330290 | Bind Head Screw SP 3.0X8 MFZN2Y L AT SR N (- S 4 1 .01
110 |VN413300 | Bounding Screw-B 3.0X8 MFZN2BL KeFaeBE2AH 8 01
120 |VR779900 | Bounding Screw-B 4.0X8 MFZN2BL KeFq9BEA b 3 01
130 |VP156800 | Bind Head Screw 4.0X8 MFZN2BL + a4 K zr D 01
140 |V6086600 |RearPanel | R A S S P R S
140 | V6086700 | Rear Panel y 7o x 0 U |uv
140 (V6086800 | Rear Panel VI A S S 1% HI|H
140 | V6086900 | Rear Panel o7 s x A A
150 |VU860200 | Knob MX-GREEN/D-GRAY J 7 (¥ =3 7 )| TONE CONTROL:LOWHIGH 2|01
160 |VV625800|Knob ORANGE/D-GRAY /.7 (¥ a3 % )|UNELEVELMIGLEVEL | : 2 | 01
170 |VU860400 | Knob RED/D-GRAY J 7 (¥ a3 7 )|MASTER.LEVEL 0t
180 |VU859000 | Knob P S w / 7 | POWER ON/OFF 01
190 | V7396900 | PCB Support PCBYX—r = 4 | ot
200 |V3289800 | Button 3X25 MFZNBL EBHFMERZ PR+ 4 1 01

*k: New Parts

RANK: J&@pan only
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* # & *

B ELECTRICAL PARTS (BEXi&R )

ReF NO. | PART NO. | DESCRIPTION &8 i E3 REMARKS QTY | RANK
ELECTRICAL PARTS ] ] 8 &
AAX20590 | Circuit Board AMP 1/5 AMP ¥ — b 1/ 514U (XY839B0)
AAX20600 | Circuit Board AMP 1/5 AMP>—Fk 1 /5 HA (XY839B0)
AAX20610 | Circuit Board AMP 2/5 AMP ¥ — 2/ 5 |JUH (XY839B0)

________ AAX20620 | CircuitBoard  |AMP2/5_ o laMPy -+ 2/5]|A  (XY83980)
AAX20630 | Circuit Board AMP 3/5 AMP Y — 3/5 (XY839B0)
AAX20640 | Circuit Board AMP 4/5 AMP <=} 4 /5 (XY839B0)
AAX20650 | Circuit Board AMP 5/5 AMP ¥ — ¢ 5/5 (XY839B0)

- Connector Assembly SGND ® =7 (V676790)
| vv291400 | Jamperwire |0.60 IR AN 1 159 o1
VV307300 | LED Spacer MX12/4’ . ED X~ — ¥ o1
VV319600 | Fuse Holder CQ-05CT E 2 - X F N F 6 | 01

C101 | V7079500 | Electrolytic Cap. 10.00 50.0V T 3 a > o1

C102 | V7079500 | Electrolytic Cap. 10.00 50.0v o 3 a > o1

C103 |V2353600 | CeramicCap-B . .. . | 220P SOVK S =T - 5 R N | o1

C104 | VZ353300 | Ceramic Cap.-SL 56P 50V J + > 3> (S L) o1

C105 { V2353300 | Ceramic Cap.-SL 56P 50V J £ 33> (S L) o1

C106 | V2353700 | Ceramic Cap.-B 330P 50V K t 3 a > B 01

C107 |VZ353700 | Ceramic Cap.-B 330P 50V K +t 5 a3 B 01

.C108 | VZ353800 | CeramicCap-B | . 470P 50V K e 7 3 = Bl . o1

C109 |VZ352700 | Ceramic Cap.-SL 10P 50V J £+ 3 3> (S L) 01

C110 | VZ353800 | Ceramic Cap.-B 470P 50V K t 5 2 > B o1

C111 | V2352700 | Ceramic Cap.-SL 10P 50V J £+ 5 3> (S L) o1

C112 | VZ354000 | Ceramic Cap.-F 0.0100 50V Z et > | ~ F o1

C113 | V2354000 | Geramic Cap.-F logtoosovz  lt 33 FLo | 01

C114 |VZ353600 | Ceramic Cap.-B 220P 50V K t 7 a3 > B 01

C115 | VZ353000 | Ceramic Cap.-SL 33P 50V J £+ 5 a > (S L) o1

C116 | VZ354000 | Ceramic Cap.-F 0.0100 50V Z t P 3 > F o1

C117 [ VZ354000 | Ceramic Cap.-F 0.0100 50V Z t > 3 ~ F 01

G118 | V4587500 | Electrolytic Cap.-NK | 1000 25.0V |EHII3Y NK|

C119 | VV064300 | Monolithic Mylar Cap. 0.68 50V J BEE 15 -1

C120 | VV062600 | Mylar Cap. 0.068 50V J = 4 3 - 12 01

C121 | VV062100 | Mylar Cap. 0.027 50V J v 4 T - a3 o1

C122 | VV062400 | Mylar Cap. 0.047 50V J > 4 7 - 33 r 01

|C123 | VV060400 | Mylar Cap. | 2700p 50V J ¥ 4.5 =3 2| o

C124 {VV061500 | Mylar Cap. 0.012 50V J > 4 7 - a o1

C125 {VZ353300 | Ceramic Cap.-SL 56P 50V J 53> (S L) 01

C126 | VZ354000 | Ceramic Cap.-F 0.0100 50V Z + 7 pu ] > F o1

C127 | VV061800 | Mylar Cap. 0.015 50V J - 4 3 - 1 o1

©128 | V2354000 | Ceramic Cap.-F _ |0.0100 50vZ O = NN 3 N o1

C129 | VV064300 | Monolithic Mylar Cap 0.68 50V J mE 17— 1>

C130 | VZ354000 | Ceramic Cap.-F 0.0100 50V Z R4 z 2 > F o1

C131 | V3280500 | Ceramic Cap.-B 100P 500 K + > 2 s B o1

C132 | V7079900 | Mylar Cap.-MS 0.15 50V J T45—2> (MS) o1

C133 | V2354000 | Ceramic Cap.-F |oot00 sovZ t 3 3 > F] | ot

C134 | V2354000 | Ceramic Cap.-F 0.0100 50V Z + 7 a > F o1

C135 | VV061400 | Mylar Cap. 0.010 50V J 2 4 7 - 3 r o1

C136 | vZ354000 | Ceramic Cap.-F 0.0100 50V Z t z 3 > F o1

C137 | VV062600 | Mylar Cap. 0.068 50V J ~ 4 3 - 22 r 0]

€138 | VV061500 |MylarCap. 0.012 50V J S S = T N B o1

C139 | vZ354000 | Ceramic Cap.- F 0.0100 50V Z t > a > F Ot

C140 | vz354000 | Ceramic Cap.-F 0.0100 50V Z + > a s F o1

C141 | VV062500 | Mylar Cap. 0.056 50V J 2 A4 3 - O o1

C142 | vZ354000 | Ceramic Cap.-F 0.0100 50V Z + 7 3 > F o1

C143 | VZ354000 | CeramicCap.-F 00100 50VZ . + 3.3 . F |o1.

C144 | vv061800 | Mylar Cap. 0.015 50V J T 4 T - a2 r o1

C145 | vZ354000 | Ceramic Cap.-F 0.0100 50V Z t 4 a > F o1

C146 | vZ354000 | Ceramic Cap.-F 0.0100 50V Z + > a e F (0]

C147 | v7080000 | Mylar Cap.-MS 0.18 50V J 2453 -3 (MS)

'C148 | VV062400 | Mylar Cap. | 0047 s0vy B S A= S o1

C149 | UR847330 | Electrolytic Cap 33.00 25.0V s 3 ) b4 ot

C201 | V7079300 | Electrolytic Cap. 4.7 100.0V r K u >

-204 | V7079300 | Electrolytic Cap. 4.7 100.0V T 3 a >

C205 | V6638400 | Electrolytic Cap.-FX 22.00 25.0v >y 2 a3 » F X

/G206 | V6638400 | Electrolytic Cap-FX_ . . |2200250V o3 3 ¥ B X[

C207 | vv062600 | Mylar Cap. 0.068 50V J ~ 14 5 - 1 r [o]]

C208 | vz353500 | Ceramic Cap.-SL 100P 50V J £ 3 3> (S L) o1

C209 | V6638300 | Electrolytic Cap.-FX 100.00 25.0V 2 3 Y F X

C210 | v6638400 | Electrolytic Cap.-FX 22.00 25.0V Fy =2 a » F X

C211 | FU451220 | Mica Cap. 22P 500V J < 1 sl 3 e ol

*: New Parts RANK: Japana nly



rer no. | PART NO. | DESCRIPTION & & E3 REMARKS QTY | RANK
C212 |FU451220 | Mica Cap. 22P 500V J k4 1 bl a > 01
€213 |VV060300 | Mylar Cap. 2200P 50V J v~ 4 I - 3d r 01
C214 |VV060300 | Mylar Cap. 2200P 50V J > 4 3 - 33 » o1
C215 | VZ354000 | Ceramic Cap.-F 0.0100 50V zZ t 7 | e F 01
C216 |VZ354000 | CeramicCap-F . . . | 0.0100 50VZ . . £ 7. A r Fl o
C217 |FU451220 | Mica Cap. 22P 500V J v 1 # a > 01
-220 |FU451220 | Mica Cap. 22P 500V J K4 1 bz a > o1

*| C221 | V7079700 | Electrolytic Cap. 10.00 25.0V a 3 ~ 01

*| C222 V7079700 | Electrolytic Cap. 10.00 25.0V r 3 e 01

»| 223 |V7079300 |Electrolytic Cap. ... | 471000V |¥ % 2 T N

*| 226 [V7079300 | Electrolytic Cap. 4.7 100.0V s 3 >
C227 | V4567500 | Ceramic Cap.-SL 10P 500V K 2 5 3 )

-230 |V4567500 | Ceramic Cap.-SL 10P 500V K £ 5 3 ) :

*| C231 V7079700 | Electrolytic Cap. 10.00 25.0V r 3 > 01
Cos2 |VZ353900 | CeramicCap-B | 1000P 5OVK ke 8] o1
C233 | VV330700 | Electrolytic Cap.-SM 470.00 10.0V o ™M 01
C234 |URB47470 | Electrolytic Cap. 47.00 25.0V r 3 3 P 01
C235 | UR866470 | Electrolytic Cap. 4.70 50.0V T 3 3 ~ 01

*| C236 | V7079500 | Eiectrolytic Cap. 10.00 50.0V r 3 3 b 01

*| 237 |V7079500 | Electrolytic Cap. | 10.00 s0.0v A - R o1

*| C238 | V7079300 | Electrolytic Cap. 4.7 100.0V r 3 a >

*| C239 {V7079300 | Electrolytic Cap. 4.7 100.0V i 3 a >~

*| C240 |V7079600 | Eiectrolytic Cap. 47.00 50.0V r 3 3 ~ 01

*| C241 |V7079600 | Electrolytic Cap. 47.00 50.0V i 3 | b 01
C242 V3280500 | CeramicCap-B | 100P 500K | £ 5.3 > Bl e o1
C243 | V3280500 | Ceramic Cap.-B 100P 500K R4 7 3 > B 01

*| C244 |V6433600 | Electrolytic Cap.-VR 1000 35.0V 4y % a1 » V R

*| C245 | V6433600 | Electroiytic Cap.-VR 1000 35.0V 4 %2 13 » V R
C246 |VV062800 | Mylar Cap. 0.1 50VJ ~ 4 3 - 3 r 01
G247 |VV062800 |MylarCap. |.01850vy O S = 1 N N o1,
C250 |VZ004200 | Fitm Cap. 0.1000 100V M 7 4 N L O » 01
C251 |VZ004200 | Film Cap. 0.1000 100V M J o4 N L 3 ¥ 01
C252 |VY897000 | Electrolytic Cap. 6800 100V r N 3 ~ 08
C253 |VY897000 | Electrolytic Cap. 6800 100V r 3 a b 08
G254 |V5097700 | Film Cap. 133000250V K |7 « w & 32 x| 05
C255 |V5097700 | Film Cap. 3.3000 250V K 7 4 N L 3 05
C256 |VV062800 | Mylar Cap. 0.1 50V J 2 A4 7 - 22 r o1
C257 {VV062800 | Mylar Cap. 0.1 50VJ 2 A4 7 - 3 r 01

®*{ C260 (V7079300 | Electrolytic Cap. 4.7 100.0V s 3 pun ~

=| C261 | V7079300 | ElectrolyticCap. . 47100.0V S = R _—
C262 |V3148500 | Film Cap. 0.33 250V M 7 4 N L 3 01
C263 { V3148500 | Film Cap. 0.33 250V M 7 4 N L 3 01
C264 {VV314600 | Ceramic Cap.-B 0.0022 500V K t Z | Mg B 01
C265 |VV314600 | Ceramic Cap.-B 0.0022 500V K hed Z jm| > B 01

*| co66 | V7079400 | Electrolytic Cap. 100 100.0V. = R
C267 | V7079400 | Electrolytic Cap. 100 100.0V r 3 2 >
C269 |VV314800 | Capacitor 1000P 400V J.U.C.S # O® B E 3 01
€270 |VZ354000 | Ceramic Cap.-F 0.0100 50V Z + 7 3 b F 01
C271 |VZ354000 | Ceramic Cap.-F 0.0100 50V Z 4 7 a p2 F o1
CN101| - | ConnectorAssembly fIN___ 3 kS " . (veos240 | | -

* |CN102|{ V3764400 | Connector Base Post M24185XX 6P T OXTAEAN—IFKRZX B
CN103 -- Connector Assembly PWR ® i (V606250

* |CN201| V3764400 | Connector Base Post M24185XX 6P TE ARV EN—-ZXAKRI b
CN202{LB932060 | Base Post 6P TE N - X K X 01
CN203|LB932040 |BasePost ... .t . aPTE L T o1
CN204|LB933030 | Base Post 3P SE k 01
CN205{LB933030 | Base Post 3P SE ~N k 01

* |CN206| V3764000 | Connector Base Post M24185XX 2P TE QXTI EN~ZIKRZ B

* 1CN207 | V3764000 | Connector Base Post M24185XX 2P TE AXTEN—-ZAKRZ b

* [CN209| V3764000 ) Connector Base Post .| M24185XX  2PTE | ARIZEN-ZARRAM e e
D101 |VD631600 | Diode 185133,176,HSS104 Fa 1 ¥ - K 01
D102 | VD631600 | Diode 188133,176,HSS104 4 1 * - K o1
D201 |VD631600 | Diode 185133,176,H55104 4 1 * — K 01

210 |VD631600 | Diode 185133,176,HSS104 4 1 * - K 01
D211 |VQ469600 [Diode . .. ... | HSS82 ... S ST T 1 VY N 5 L
214 |VQ469600 | Diode HSS82 4 1 + - K 01
D215 |VN478200 | Diode D1NL20U g 1 El - K 01
218 |VN478200 | Diode D1NL20U a4 4 E K 01
D219 |VU801600 | Diode 1N4004L g A9 F - K 01
222 {VU801600 | Diode 1N4004L Ed 1 * — K | | ot
%*: New Parts RANEK Japan only
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rer NO.| PART NO. | DESCRIPTION [ & 2 REMARKS QTY | RANK
D223 | VD631600 | Diode 158133,176,HSS104 Ed 1 * - K 01
D224 {VU801600 | Diode 1N4004L 3 =1 * - K 01
-233 | VU801600 | Diode 1N4004L Ed 1 * - K 01
D234 | V4816400 | Twin Diode FMU-22U 10A 200V YA g A F - K 03
D235 |V4816400 |TwinDiode . |FMU-22U10A200V |V A > & 4 * — K| 1|03
D236 | V8135800 | Twin Diode FMX-22S 10.0A 200V YA HE A F - F 03
D237 |VS135800 | Twin Diode FMX-22S 10.0A 200V PR QPR B G I 03
D238 (V2954200 | Diode Stack D10XB20 10.0A 200V 44+ - F a2y 7 04
EM101| V3260500 | Noise Filter ZJSR5101-271TA JAXT 4B — EMI 01
EM102| V3260500 | Noise Filter e ZJSRS101271TA |, JAXT4NE— EMI| et
F201 |VV070300 | Fuse TDS 1A 250V JU/C 11— X2 0V 01
F202 |VV070300 | Fuse TDS 1A 250V J/U/C E1-X25 0V 01
A\ | F203 [VV071700 | Fuse TSD 3.15A 250V SEM E1~X25 0V 01
1C101 | XM356A00 | IC NJM2068L-D | C |OP AMP 02
1C102 | XF195A00(IC . INJM458OL L clopamp | |04
IC103 | XM356A00 | IC NJM2068L-D | C | OP AMP 02
-108 | XM356A00 | IC NJM2068L-D | C | OP AMP 02
1C201 | XD853A00 | IC NJM7815FA | C | REGULATOR 03
IC202 | XD854A00 | IC NJM7915FA | C | REGULATOR 03
JK101 | VU805200 | Canon Connegtor | XLR  NC3FAVI-Q v /Y3378 04,
JK102 | VUB05100 | Canon Connector XLR NC3MAV ¥ v /A% 7 A 04
JK103 | VU805200 | Canon Connector XLR  NC3FAV1-0 ¥y /23204 04
JK104 | V2954500 | Phone Connector LJ-0695-4R-A Kk — > a3 % U # 02
A\r|JK201 | V5817000 | AC Inlet HF-301L ACA Ly b 3P
1203 |V4668300|Coll . JOH:20100UH |3 1. s 08
L204 | V4668300 | Coil OH-20 100UH | 1 i 08
L205 | GE300670 | Ferrite Bead BLO2RN2-R62T4 737419 brE-ZX 02
1206 | GE300670 | Ferrite Bead BLO2RN2-R62T4 7171 brE-X 02
LD101 {VV621000 |LED LT321-41-C13 GR L E D | Power 01
Q101 [1C224030 |Transistor  12SC2240GRBL | bZFr¥R& 2scCl | 01
Q102 | 1€224030 | Transistor 2802240 GR,BL [ A S 4 2SC 01
Q201 | IC1815M0 | Transistor 28C1815Y,GR AP & 2s¢cC 01
Q202 | IC1815M0 | Transistor 2SC1815Y,GR [ AP & 2S8¢C 01
Q203 | 1A097040 | Transistor 2SA970 GR (AP 2 S A 01
Q204 | 1A097040 | Transistor .| 2SA970GR | RFXYR& O 2SA[ o1
Q205 |1A097030 | Transistor 28A970 GR,BL FF LU XA 2SA 01
Q206 (1A097030 | Transistor 2SA970 GR,BL AP ] 2SS A 01
Q207 [ 1A097040 | Transistor 2SA970 GR LU R A 2S A 01
Q208 | 1A097040 | Transistor 2SA970 GR [N A S 28 A 01
Q209 |IC1815M0 | Transistor  |2SC181SY,GR | kI >TYZE 285C| 01
-212 | IC1815MO0 | Transistor 28C1815Y,GR [ A 2S8cC 01
Q213 | IA101590 | Transistor 28A10150,Y [ A A O 4 2SS A 0t
Q214 [ 1A101590 | Transistor 25A10150,Y [ AP S 2 S A 01
Q215 | VQ547300 | Transistor 25C4793 (HFE) rZLURX A 2s8¢C 03
Q216 | VU418600 |Transistor . |28C3468DE = | FTXJ XX 2SC| o1
Q217 | VQ547300 | Transistor 28C4793 (HFE) [ AP S 2s8¢C 03
Q218 | VU418600 | Transistor 25C3468 D,E FIURHZ 2SC o1
Q219 | VU418400 | Transistor 2SA1371 DE rFILUR2A 2SA 01
Q220 [ VU418400 | Transistor 2SA1371 D,E A &3 2S A 01
/Q221 | VU418600 | Transistor | 2SC3468DE FIxYRE 2SC o1
Q222 | vU418600 | Transistor 25C3468 D,E AP AP 2S8¢C 01
Q223 | VU418400 | Transistor 28A1371 DE hZ 2P xE 2SA 01
Q224 | VU418400 | Transistor 2SA1371 DE FTLUZAR 2S5 A 01
Q225N | VR732800 | Pair Transistor A1859A/C4883A NT bMNT LT XA 04
Q225P| VR732800 | Pair Transistor A1B59A/CA883A NT KT 2T R ] 04
Q226N | VR732800 | Pair Transistor A1859A/C4883A ~NT NS YRR 04
Q226P | VR732800 | Pair Transistor A1859A/C4883A RNT +MIT T RAE 04
Q227N | VZ222300 | Pair Transistor A1492C3856(Z)(210) NT bMNT T RE 06
Q227P | VZ222300 | Pair Transistor A1492C3856(Z)(210) NT MNT T RZKR 06
Q228N| V2222300 | Pair Transistor | At49203856(2)(210) (N T R T 2 Z A &b 0§
Q228P | V2222300 | Pair Transistor A1492C3856(Z)(210) NT bMZT LU X4E 06
Q229N | vZ222300 | Pair Transistor A1492C3856(Z)(210) NT MT T XA 06
Q229P | V2222300 | Pair Transistor A1492C3856(2)(210) NT bNT YT R4 06
Q230 | V2797700 | Transistor 28C5395 E,F rZLTXE 2SC ol
Q231 | V2797600 | Transistor .| 2SA1993EF (rovyzse 2sal o1
Q232 | V2797700 | Transistor 25C5395 E,F SV Rx2 2SC o1
Q233 | V2797700 | Transistor 28C5395 E,F AP 2s¢cC o1
Q234 | V2797600 | Transistor 2SA1993 E,F [ AR S 2 S A ot
Q235 { VU418600 | Transistor 28C3468 D,E NI LTURXHE 2SS C o1
Q236 | VU418400 | Transistor 2SA1371 DE b7 T A 2SS A o1
*: New Parts RANK: Japanorly
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Q237N | VR732800 | Pair Transistor A1859A/C4883A NT b LT R A 04
Q237P | VR732800 | Pair Transistor A1858A/C4883A NT T TR A 04
Q238N | V2222300 | Pair Transistor A1492C3856(2)(210) ~NT ST RAE 06
Q238P | VZ222300 | Pair Transistor A1492C3856(2)(210) NT NS YRR 06
Q239N| VR732800 | Pair Transistor |A1859A/C4883A I T b T x T R AL ] 04 |
Q239P | VR732800 | Pair Transistor A1859A/C4883A ~NT MDY R4 04
Q240N | VZ222300 | Pair Transistor A1492C3856(2)(210) NP RS2 T 24 06
Q240P | VZ222300 | Pair Transistor A1492C3856(2)(210) NT RS LY REA 06
Q241N | V2222300 | Pair Transistor A1492C3856(Z)(210) ~NT bT TR A 06
Q241P| V2222300 | Pair Transistor  1A1492C3856(Z)(210) |~ 7 b T > F R &) . |..]08
R101 | V2440400 | Metal Film Resistor 12K 1/4 F * B # B E B o1
R102 | V2440400 | Metal Film Resistor 12K 1/4 F 2 B # B E = 01
R103 | VV065500 | Metal Film Resistor 10K 1/4 F ¢ B W B E R 01
R104 | HF454100 | Carbon Resistor 10.01/4J A - K » B H o1
_R105 | HF454100 | Carbon Resistor .| 10014J A= R BECE o1
R106 { V4404200 | Metal Film Resistor 7.5K 1/4 F ¢ B # B K n
R107 |VV066100 | Metal Film Resistor 47K 1/4 F 2 B # B K # 01
R108 | VV066100 | Metal Film Resistor 47K 1/4 F € BE # B B #f 01
R109 | V4404200 | Metal Film Resistor 7.5K 1/4 F € B # B & B
.R110 | HF454100 | Carbon Resistor . |10014d A = K2 KO 01
R111 | HF454180 | Carbon Resistor 18.0 1/4 J A - K > & B 01
R112 | VV065100 | Metal Film Resistor 22K 1/4F ¢ B # B & # 01
R113 | VV065400 | Metal Film Resistor 8.2K 1/4 F € B % B B #f 01
R114 {VV065900 | Metal Film Resistor 24K 1/4 F < B # B & #f 01
_R115 | V2386300 |Metal FilmResistor | 75.01/4F 2 B # B & m| o1
R116 | VV065100 | Metal Film Resistor 22K 1/4F £ B # B £ 01
R117 [ VV065400 | Metal Film Resistor 8.2K1/4F € B # B & @ 01
R118 | VV065900 | Metal Film Resistor 24K 1/4 F ¢ B # B £ B 01
R119 | HF454100 | Carbon Resistor 10.0 1/4J A - K > E R 01
.R120 | VV065200 | Metal Film Resistor | 4TKI4F & R #% B & 7| 05
R121 | VV065200 | Metal Film Resistor 47K 1/4 F £ B # B B n 05
R122 | HF454180 | Carbon Resistor 18.0 1/4 J s - £ > & K 01
R123 | HF458220 | Carbon Resistor 220.0K 1/4 J - K o & | 01
R124 {VV065700 | Metal Film Resistor 18K 1/4 F € B # B K
_R125 | VV065200 | Metal Fitm Resistor | 47K1/4F & B W OB OB B 05
R126 | V3029000 | Metal Film Resistor 1K1/4F € B # B & i 01
R127 | V6433400 | Metal Film Resistor 1.2K1/4 F € B # K E =
R128 | VV065700 | Metal Film Resistor 18K 1/4 F € B # B K 0
R129 | VV066000 | Metal Film Resistor 33K 1/4F € B # B K # 01
.R130 V6570200 | Metal Film Resistor [ 120K1/4F & R W B K’ @ [SUSURRURIUTRUURPIRURIIY BUUUS NSRS
R131 | VZ009900 | Metal Film Resistor 15K 1/4 F ® B #% B E # 01
R132 | V3029000 | Metal Film Resistor 1K1/4 F & B # B K # 01
R133 | V4404000 | Metal Film Resistor 3.3K1/4F ® B # B B i
R134 | VV065700 | Metal Film Resistor 18K 1/4 F 2 B # B E R
R135 | VV065800 | Metal Film Resistor loeokar ® B W B & m\ ] ].08
R136 { VV065500 | Metal Fiim Resistor 10K 1/4 F £ B # B E m 01
R137 { V6706200 | Meta! Film Resistor 820.01/4F ¢ B # BB & N
R138 | HF454180 | Carbon Resistor 18.01/4J A - K r & I 01
R139 | VZ009900 | Metal Film Besistor 15K 1/4 F € B #H B K # 01
. R140 | V2440300 | Metal Film Resistor 56K14F & E # B & ) o1
R141 | VV312800 | Metal Film Resistor 680.01/4 F * B # B K #® 01
R142 | V6570200 | Metal Film Resistor 120K 1/4 F B # B # M
R143 | V3029000 | Metai Film Resistor 1K 1/4 F & B # B E #H 01
R144 | VV065200 | Metal Film Resistor 47K 1/4 F € B # KB & #H 05
. R145 | V3029000 | Metal Film Resistor CAKAAE & B W OB B W o1
R146 | V2440300 | Metal Film Resistor 5.6K 1/4 F € B # B E n 01
R147 | VV065800 | Metal Film Resistor 20K 1/4 F 2 B # B E #n 05
R148 | VV065200 | Metal Film Resistor 47K 1/4 F 2 B # B K # 05
R149 | HF454180 | Carbon Resistor 18.01/4J h - K > & ” 01
_R150 | V4640100 | Metal Film Resistor | . VIK4FE ] ® B % B & W
R151 | VV065300 | Metal Film Resistor 6.8K 1/4F € B # B & R 01
R152 | V4640100 | Metal Film Resistor 1.1K1/4F € B # B E #f
R153 | HF454180 | Carbon Resistor 18.01/4J h — K » B #; 01
R154 | HF456100 | Carbon Resistor 1.0K 1/4 J h K > E # 01
_R155 | HF456100 | CarbonResistor . | 1.0Kv4d |#H = K > & o1,
R156 | HF454180 | Carbon Resistor 18.01/4J - K » & #H 01
R157 | V2440500 | Metal Fitm Resistor 27K 1/4 F &€ B #W B E B 01
R158 | V3028900 | Metal Film Resistor 56K 1/4 F & B # B K I 01
R160 | HF454180 | Carbon Resistor 18.01/4 J - K > & M 01
R201 | HF456110 | Carbon Resistor 1.1K1/4 J Hh = K L K B 01
sk: New Parts RANK:# apan only
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R202 |HF456100 | Carbon Resistor 1.0K1/4J A - K » K B 01
R203 | HF457220 | Carbon Resistor 22.0K 1/4J H - K L B B 01
R204 | VZ010600 | Metal Film Resistor 560.0 1/4 F e B #% E & # 01
R205 | HF457220 | Carbon Resistor 22.0K 1/4 J Hh - F ¥ E #® 01
R206 | VZ010600 Metal Film Resistor . |560.01/4F & B # OB K Rl o1
R207 | HF455560 | Carbon Resistor 560.0 1/4 J h - K v & #® 01
-209 | HF455560 | Carbon Resistor 560.0 1/4 J H - K > & H 01
R210 | HF457100 | Carbon Resistor 10.0K 1/4 J B - K > & B [0]]
R211 | HF455560 | Carbon Resistor 560.0 1/4 J B - K ¥ & R 01
_R212 | HF457100 | Carbon Resistor ... .| 100K 144 R I Bt SO - 0 /% KOO RUUORROON (SOOOON B2 3
R213 | HF455560 | Carbon Resistor 560.0 1/4J A - K v & M o1
R214 | HF455560 | Carbon Resistor 560.0 1/4 J A - £ > # ® (03]
R215 | V2440400 | Metal Film Resistor 12K 1/4 F + B # K K #H 01
R216 | V2440400 | Metal Film Resistor 12K 1/4 F £ B # B B n 01
R217 | VV065600 |Metal FimResistor | 1KVAF & & W B & #| |os
R218 | VV065600 | Metal Film Resistor 11K 1/4 F + B #® K & #® 05
R219 [ HF457470 | Carbon Resistor 47.0K1/4 J Hh - K > B R 01
-222 | HF457470 | Carbon Resistor 47.0K 1/4 4 o - K L B W 01
R223 | HF455200 | Carbon Resistor 200.0 1/4 J A - F > #H h 01
_R224 | HF455200 | Carbon Resistor . 12000144 Ao- K L B R 01
R225 | HF455220 | Carbon Resistor 220.0 1/4J h * > # B 01
R226 | HF455220 | Carbon Resistor 220.01/4J Hh - F L K W 01
R227 | HF457470 | Carbon Resistor 47.0K 1/4 J h —- K > B K 01
-234 | HF457470 | Carbon Resistor 47.0K 1/4J A - K > & B (s3]
‘R235 | HF455330 | Carbon Resistor 330014y A — £ > & E| | 01
-238 | HF455330 | Carbon Resistor 330.01/4J Hh - K L HE R 01
R239 | VV065100 | Metal Film Resistor 22K 1/4F ® B B BR E # o1
R240 | HF455330 | Carbon Resistor 330.01/4J B - F oy B M o1
R241 | VV065100 | Metal Film Resistor 22K1/4F ¢+ B # B & R 01
‘R242 | HF455330 |Carbon Resistor 330014y A — K > & #| | 01
R243 | HF455270 | Carbon Resistor 270.0 1/4J H - K ¥ & M 01
R244 | HF455270 | Carbon Resistor 270.01/4 J Hh - K > B #; 01
R245 | VV313800 | Flame Proof C. Resistor 220.01/4 J i Hh — K #ER 01
-248 | VV313800 | Flame Proof C. Resistor 220.01/4 4 A H—KER 01
'R249 | HF457470 |Carbon Resistor | 470K14d no— A v #E H 01
-256 | HF457470 | Carbon Resistor 47.0K 1/4J A - K ¥ # B 01
R257 | VZ009300 | Flame Proof C. Resistor 330.01/4 J At Hh — K EH 01
-260 | VZ009300 | Flame Proof C. Resistor 330.0 1/4J Atk Hh —F R 01
R261 | VV276800 | Flame Proof C. Resistor 1 1001/4J Tt H —KLER 01
-268 | VV276800 | Flame Proof C.Resistor | 1001/4J Y R - 1 D N 01
R269 | VV276700 | Flame Proof C. Resistor 471/49 Ak Hh - K ER 01
-272 | VV276700 | Flame Proof C. Resistor 47 1/4J Tt H - K ER 01
R273 | V4833200 | Cement Resistor 0.22 5W K t X > b & =R
-276 | V4833200 | Cement Resistor 0.22 5W K 2 A ¥ b E
_R277 | VV276700 | Flame Proof C.Resistor | 47VAJd Al - K \HE] 01
R278 | VV276700 | Flame Proof C. Resistor 4.71/4J Tibs — K ER 01
R279 | V4833200 | Cement Resistor 0.22 5W K £ X »r b #
R280 | V4833200 | Cement Resistor 0.225WK £ % > b & #H
R281 | HF457470 | Carbon Resistor 47.0K1/4J A - K > #E R o1
'R282 | HF457470 |Carbon Resistor | A7OK14S = Y E B\ o1
R283 | HF457100 | Carbon Resistor 10.0K 1/4 J h - 01
R284 | HF457220 | Carbon Resistor 22.0K1/4J h - 01
R285 | HF457470 | Carbon Resistor 47.0K 1/4 J h - 01
R286 | HF458150 | Carbon Resistor 150.0K 1/4 J ho—- o1
'R287 | HF457100 |Carbon Resistor | 100K 1/4J no- 01
R288 | HF457560 | Carbon Resistor 56.0K1/4 J h - o1
R289 | HF457150 | Carbon Resistor 15.0K1/4 J ho- o1
R290 | HF458150 | Carbon Resistor 150.0K 1/4 J b o1
R291 | HF458150 | Carbon Resistor 150.0K 1/4 J h - o1
_R202 | HF456560 | Carbon Resistor lsekwag o mo— & s omlo | o1,
R293 | HF456560 | Carbon Resistor 56K 1/44 h - o1
R294 | vz008800 | Flame Proof C. Resistor 22.01/4J T #%1t o1
R295 | VvZz008800 | Flame Proof C. Resistor 22.01/4J T 1t o
R296 | VZ008700 | Flame Proof C. Resistor 22K 1/4 J st o1
_R297 | vZ008700 ; Flame Proof C. Resistor . Ll2eKvad AMAeh - R EM] e o1
R298 | vz008600 | Flame Proof C. Resistor 150.0 1/4 J ik o1
R299 | VZ008600 | Flame Proof C. Resistor 150.0 1/4 J r# 1k o1
R300 |VvV313600 | Flame Proof C. Resistor 221/4J T #% 1t o1
-303 | vv313600 | Flame Proof C. Resistor 221/4) Tt o1
R304 | v2961000 | Metal Oxide Film Resistor 47 2WJ + ot
#: New Parts . RANK: Japano mnly
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R307 | V2961000 | Metal Oxide Film Resistor 4.7 2WJ #+ >~ * > & M 01
R310 | VV276700 | Flame Proof C. Resistor 4.71/4J Tt h - K L EHR 01
-313 | VV276700 | Flame Proof C. Resistor 471/4J Aty -KER 01
R314 | VV313600 | Flame Proof C. Resistor 221/4J Aty - K ER 01
-317|VV313600 | Flame Proof G. Resistor | . 22140 ! AmAeh — KL EK| o
R318 | VV313900 | Fiame Proof C. Resistor 680.0 1/4 J Aty - K ER 01
R319 | VV313900 | Flame Proof C. Resistor 680.01/4 4 Tl Hr — KR ER o1
R320 | VV276700 | Flame Proof C. Resistor 4.7 1/4J A@iEH - K ER 01
R321 | VV276700 | Flame Proof C. Resistor 4.7 1/4J A#itH — K > EH 01
RY201 ] DCOSA-SH224DM3M  |Y L — 2 4 VI oo || 06 |
A SW201 Push Switch SFDLB11R7U-YL U,C, 7 v ¥ a2 S W|POWERON/OFF 03
VR101{ V5521500 | Rotary Variable Resistor A 20.0K RKO9D113 a — % U — V R |Miclevel (]
VR102 | V5521500 | Rotary Variable Resistor A 20.0K RK09D113 o — # U — V R|Linelevel 01
*|VR103| V6062600 | Rotary Variable Resistor C 10.0K RK09D113 Q- %2 Y — V RiLow
VR104| V5521500 | Rotary Variable Resistor | A 200KRKOSD113 (O — % U — V R |Masterlevel | |0
VR105 | V5521600 | Rotary Variable Resistor B 50.0K RDOSF113 g —- % U - V R|High 01
VR201 | VA787500 | Trimmer Potentiometer B 470 3P RHEOA ¥ BE ®E V R | idiing 01
VR202 | VA787500 | Trimmer Potentiometer B 470 3P RHEOA ¥ BEH ® V R | idling 01
W201 - Connector Assembily AC ® 17 (V606230)
ZD201| VG438400 | Zener Diode IMTZJ68C 68V |V xF -8 A4~ K| ot
-204 | VG438400 | Zener Diode MTZ J6.8C 6.8V Yz F -4 F~FK 01
NG XZ499A00 | Power Transformer E M 01J
AN XZ500A00 | Power Transformer ULCSA E 0 juv
A=+|  |x2501A00 | Power Transformer |CEE % 0H
A+ XZ502A00 | Power Transformer CEE P 0 A
A V6283900 | AC Cord BS HO5VV-F3X0.75 g R 3 - F B|B
A* V6284300 | AC Cord UC SJT#18X3 EEREI-F U, vi|u
A* V6284400 | AC Cord E HO5VV-FX3 0.75 EEFE2I-F H, W, A|E
A*|  |vr2a0300 AcCord lovctFozsxa | E 3 - K ole |
* XZ072A00 | Speaker 38cm 4ohm 2 g - b/l -
JAY20610 | Speaker 25mm 16ohm A = - b2l - 22
% New Parts RANK: _Japan only
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