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P1600/P3200/P4500

1

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 already known and understood 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 personal 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: The presentation or sale of this manual to any individual or firm does not constitute
authorization, certification, recognition of any applicable technical capab|||t|es or establish
a principal-agent relationship of any form.

The data provided is believed 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 dis-
tributor'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 buss in the unit
(heavy gauge black wires connect to this buss}).

IMPORTANT: Turn the unit OFF during dlsassembly 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.

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

A HInEaE, RELEHETE 200 EELBNTT, KRT2HEE, REDLOLTIFED B % THAT 3w,




P1600/P3200/P4500
M SPECIFICATIONS
¢ General Specifications P4500, P3200, P1600
P4500 P3200 P1600
Power Output Level (Rated Power) 8Q/STEREO 460 W + 460 W 340 W +340W 160 W + 160 W
20 Hz~20 kHz 4Q/STEREO 620 W+ 620 W 440 W + 440 W 200 W + 200 W
0.05% 8Q/BRIDGE 1240 W 880 W 400 W
1 kHz 8Q/STEREO 520 W + 520 W 370 W + 370 W 175 W + 175 W
0.05% 4Q/STEREO 720 W + 720 W 520 W + 520 W 230 W + 230 W
8Q/BRIDGE 1440 W 1040 W 460 W
1 kHz, 20 ms, no clip 2Q/STEREO 1300 W + 1300 W | 950 W + 950 W 350 W + 350 W
Power Bandwidth Half Power, 0.1% 10 Hz~40 kHz
Total Harmonic Distortion (THD + N)  4~8Q/STEREO 0.05%
20 Hz~20 kHz, Half Power 8Q/BRIDGE e
Frequency Response 10 Hz~50 kHz, +0, ~1 dB
Intermodulation distortion (IMD) 4~8Q/STEREO 0.05%
7 kHz: 60 Hz, 1: 4, Half Power 8Q/BRIDGE s
Damping factor 1 kHz, 8Q 200
Input Impedance 30 k&/Balance, 15 kQ/Unbalanced
Residual Noise  Vol. min. 12.7 kHz LPF '
IHF-A network | 20 9B
SN Ratio  Input 600 shunt 12.7 kHz LPF 105 dB 104 dB 101 dB
IHF-A network
Channel Separation Half Power, 8Q, Vol. max. 65 dB, 20 Hz~20 kHz
input 8002 shunt 75 dB, 1 kHz
Siew Rate STEREO >30 V/u sec
8Q full swing BRIDGE >50 V/u sec
Sensitivity (Vol. max.) Rated Power into 8Q +5.7 dB | +424dB | +1.20d8
Voltage Gain (Vol. max.) 32.1dB

Controls Front Panel POWER switch (Push on/Push off)
Volume (31 position dB calibrated)
Rear Panel Mode switch (STEREQ/BRIDGE/PARALLEL)
Connectors Input Barrier strip terminal
XLR-3-31 type
1/4-inch phone jack (balanced)
Output 5-way binding posts
Indicators POWER
TEMP (heatsink temp = 85°C)
PROTECTION (mute)
CLIP x 2
OUTPUT SIGNAL. x 2

Protection Circuits

POWER switch ON/OFF, Muting, DC detection
TEMP (heatsink temp = 95°C)

PC limiter RL<1Q
Fan Circuits Low speed (50°C), Variable, High speed (70°C)
Power Requirements United States & Canada 120 V, 60 Hz
Europe 230V, 50 Hz
Other 240V, 50 Hz
Power Consumption 500 W/650 VA ] 400 W/500 VA | 200 W/250 VA
Dimensions (W x H x D) 480 x 103.5 x 455 mm
Weight 16 kg | 15kg | 12kg
Accessories Security cover
Options Ventilation panel: VP1

0 dB=0.775 Vrms, Half Power=1/2 Power Qutput Level (Rated Power)




P1600/P3200/P4500

L Fee=yand
o —fi%{+#% P4500, P3200, P1600
, P4500 P3200 P1600
HAL AL 8 Q/STEREO 450W-+450W 320W+320W 160W--160W
20Hz~20kHz, 4Q/STEREO 600W-600W 430W--430W 200W-+200W
0.05% 8 Q/BRIDGE 1200W 860W 400W
1kHz, 8Q/STEREO 490W-490W 350W--350W 175W-+175W
0.05% 4Q/STEREO 680W--680W 480W-480W 230W-+230W
8Q/BRIDGE 1360W 960W 460W
1kHz, 20ms, / > 2 Uy 7 2Q/STEREO 1300W-+1300W | 950W-+950W 350W-+350W
H AR Half Power, 0.1% 10Hz~40kHz
LEREVTHE (THD+HN) 4~8Q/STEREO 0.05%
20Hz~20kHz, Half Power 8Q/BRIDGE
I 1 > NHB kN 10Hz~50kHz, +0, —1dB
BEFOTAHE (IMD) 4~8Q/STEREO 0.05%
7kHz: 60Hz, 1: 4, Half Power 8 Q/BRIDGE ’
AT I8~ 1kHz, 8Q 200 _
ADIVE-4 LR 30kQ/NT L XBY, 15k QT LN T L REY
BRI/ 4X KY2—Lmin 12.7kHz LPF —754B
IHF-A network
SN A7 600@ v b ::,Z;H:e't';;k 105dB 104dB - 101dB
FyoxIEeNL—-2 3>
Half Power, 8Q, K Y 2 ~Lmax. | 65dB, 20Hz~20kHz
A 600QY v bk 75dB, 1kHz
ZA—L=h STEREO 30V/ uskl k
8Q INXA LY BRIDGE 50V/ usklt
¥ FrEF s (K a— L4 max)
Rated Power info 80 +5.7dB +4.2d8 +1.2dB
RIWF—S5 12 (K 12— L mak.) 32.1dB
u DN N Py 7Ry bINZI POWERZX 1 v F
o RYa—L BRI 3>dBa> bA-N)
YT IsEI E£— RKX1 v F (STEREQ/BRIDGE/PARALLEL)
axv 48— INPUT ISUT s Yy THF
XLR-3-31%41 7
Va1 > F 72>V vv 9 (850 IH)
OUTPUT BT ANRAILF 127« RA b
1205 —a~ POWER )
TEMP (e— b 78K = 85C)
PROTECTION (32— })
cLP X2
. , SIGNAL X2
a7y g PowerX{ v F #> /47, a2~ b, DCIEH
TEMP (bE— b2 7BE 295C)
PCUIyx— AL=1Q
AHTFRAE-F &&E (50C) —R%E— &# (70C)
TiE 100V, 50/60Hz
HETH 400W | 3sow [ 170w
BARAMFTE (WX HXD) 480 X 103.5 X 455mm, /SRS & 88mm,/ SR JVETT: 405.6mm
£33 16kg | 15kg | 12kg
MR txa)T4 -
A7 ar NUFlL—=232/82)0 VP

0dB=0.775 Vrms, Half Power==1/2 Power Output Level (Rated Power)
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P1600/P3200/P4500
B PANEL LAYOUT(/SRJIV AL T R)
e Front Panel(Z A ~/SRJL)
0) @ @
, % ‘
© M YAMAHA | [ <

D ™) 77 %« O TEMP H
N s B u— © PROTECTION ¥
D CI) 3 ¢ OPOWER

K

v

h ) o %
h c— o i~
——c——

O - ON/ALOFF

®

@ POWER switch & indicator
@ TEMP indicator
® PROTECTION indicator

e Rear Panel (U 7/\xJl)

=)

% The figure above is P4500.
¥ k&g P4500 T9,

@ CLIP indicators
® SIGNAL indicators
® Volume controls

® ? @
; ¥
§ INPUT SPEAKERS H
CHANNEL 8 | CHANNEL A CHANNEL B CHANNEL A tere)
Co) EeeER i
(BAIDGE)
BEEIEEE:R -l

STEREC PARALLEL MAX, OUTPUT 450W/4Q) (STEREO)

MAX, QUTPUT 200W/80) (BRIDGE)

e

@ INPUT terminals (CHANNEL A, B)
@ STEREO/BRIDGE/PARALLEL switch

L

@ SPEAKER terminals
@ GND terminal




P1600/P3200/P4500

M DIMENSIONS (<F3%)
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e P1600 Circuit Board Wiring

Front side (721> ~l)

e

m

P1600/P3200/P4500

l CIRCUIT BOARD LAYOUT & WIRING(1=v b L4 7V b & EiRIEFRE)

L C)

(BB b7 R)

Power transformer

L1

6P shield from FP

VH2P
from DC

‘Fan (77 >)

A . WH

10P from DC

[IN]

from PA ﬁ

from DC &

=
from PA I

Rear sidey( 1) 5"1&”)

I

w103

RE/BL/WH
VH3P -
~|{ from DC

VH2P

RE from IN

VH2P
fromIN

5P from IN
1|13P from DC




P1600/P3200/P4500

e DC Circuit Board (P1600)

VH 3P Transformer

.
- o @Q@Wire color (3% Fitige)
J U/C | H/B A
® YE BR BE RE
® WH WH BE BE
®@ BL BL BR BR

(URT—Z1 v F)

__ = Power switch

Japanease
model :

not installed
Rear panel

(YT IS3IL)




e P3200/P4500 Circuit Board Wiring

Fan (77 >)

RE/BL/WH
VH3P
from DC

RE
VH2P
from IN

4P from DC

CLAMP/-

(77 >7)

W1030rW104 |

| —

(BB >~ X)

Power transformer

P1600/P3200/P4500
5 j Fan (7 7 >)

W1030rW104

RE/BL/WH
VH3P
frqm DC

A‘ _{{wH

from 3PPA(Bch)

[IN]

6P shield from FP

10P from DC

2

from PA(Bch)

VH2P
” from IN
r NN

from DC &

WH
=
Q
<
&
g _
= 3P from IN

J4P from DC

Rear side (1 74l)



P1600/P3200/P4500

e DC Circuit Board(P4500/P3200)

9P from FP—"" |

VH 3P Transformer

35

e D23 @Wire color (% FACiRE)

J usc | H/B A
O | YE BR BE RE
® WH WH BE BE
@ BL BL BR BR

—= Power switch
(8T~ 1 v F)

Japanease
model :
not installed

Rear panel
(VT I83)




P1600/P3200/P4500
Hl DISASSEMBLY PROCEDURE (5 #FIlg)
1. Top Cover 1. byThnN-—
1-1 Remove the eleven (11) screws marked [360]. Then 1-1 [360]DRT 11 EENL, by TAN—ZAL
the top cover can be removed. (Fig. 1) 3. (H1)
2. Panel Assembly 2. /XXJL Ass'y
2-1 Remove the six (6) screws marked [280], and the 21 [280]DX T 6 HERIO)DFY 4 KEAL, N
four (4) screws marked [270]. Then the panel 3 ) s
assembly can be removed. (Fig. 2, Fig. 3) N Ay EHLET. (H2. 3)
[280] [280] [280]
\ \ \ ‘
J% @\/@ % S ngm 5L, g_, S
(3601 = “ e
[280]: Oval Head Screw 4.0X8
MFZN2BL (VS153600) +HIM/R P
(Fig.2)
T
[360] Cho iy [360] R70] [220]  [80] 180]

4 _ /1 N

@\/@ ‘ ‘ ’ ®E:
é 13501 é j / ®§j o
— T

[80]:  Bonding Tapping Screw-B 4.0X8
MFZN2BL (VR779900) R>F 4 5B A b

Front side (7 00> Mil) ' [220): Bind Head Tapping Screw-B 4.0X8
. . MFZN2BL (EG340190) +/ XA KB& A +
[360}:  Bind Head Tapping Screw-B 4.0X8 [270]: Bind Head Tapping Screw-B 4.0X8
MFZN2BL (EG340190) + /N1 FB#& A | MFZN2BL (EG340190) +/84 VKB 1 b+
(Fig.1) (Fig.3)
3. Rear Assembly 3. U7 Assy
3-1 Remove the top cover. (See procedure 1) 31 by TAN—EANALET, (1 EBE)
3-2 Remove the two (2) screws marked [310] and the 32 [BIO]DART 2 FE[300)DRT 6 A&EHNL., U
six (6) screws marked [300]. Then the rear 7 Ass’y 2L ET., (R4, E5)
assembly can be removed. (Fig. 4,Fig .5)
4. Power Transformer 4 WRbS>2
4-1 Remove the top cover. (See procedure 1) 41 I'\ 2 jﬁ,/\— EHLET. UEBH)
42 D7 A’y 2L ET, (GHESBR)
4-2  Remove the rear assembly. (See procedure 3) RN N .
4-3 Remove the hexagonal bolt marked [120A]. Then 43 [10A]DABFN b EAL., BRES > Z"E&*
the power transformer can be removed. (Fig. 4) LE7T. (K4

{310] Rear assembly(") 77 Ass'y)
v/

{3001 [R30] [R30] [R40] [300]

Hexagon nut
(RAFv )

[300]: Bonding Tapping Screw-B 4.0X8
MFZN2BL (VR779900) R F 4 I B& A b
[R30]: Bonding Tapping Screw-B 3.0X8
@f MFZN2BL (VN413300) K> F 4 > JB&A b
[R40]: Bind Head Tapping Screw-B 3.0X12
MFZN2BL (VQ074600) +/N1 > KB#% A +

e ‘ , (Fig.5)

[120A]-

[310]: Bind Head Tapping Screw-B 3.0X8 ‘ 10
MFZN2BL (EP600190) +/S1 > EB& A b+

(Fig.4)




P1600/P3200/P4500
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61

5-1
5-2
5-3

6-2
6-3

7-1
7-2
7-3

8-1
8-2
8-3
8-4

-~ IN Circuit Board

Remove the top cover. (See procedure 1)

Remove the rear assembly. (See procedure 3)
Remove the six (6) screws marked [R30], the two
(2) screws marked [R40] and the two (2) hexagonal
nuts marked [A]. Then the IN Circuit Board can be
removed. (Fig. 5)

DC 1/4 Circuit Board

Remove the top cover. (See procedure 1)

Remove the rear assembly. (See procedure 3)
Remove the six (6) screws marked [100] and the
two (2) screws marked [110]. Then the DC 1/4
circuit board can be removed. (Fig. 6)

DC 2/4 Circuit Board

Remove the top cover. (See procedure 1)

Remove the panel assembly. (See procedure 2)
Remove the plastic rivet marked [190]. (Fig. 7)
Press one of the four (4) heads of the circuit board
supports marked [170], and gently pull the DC 2/4
circuit board. Repeat this procedure with the
remaining heads until you can remove the DC 2/4
circuit board. (Fig. 7)

DC 3/4 Circuit Board

Remove thie top cover. (See procedure 1)

Remove the panel assembly. (See procedure 3)
Remove the DC 2/4 circuit board. (See procedure 7)
Remove the two (2) attenuation knobs marked
[240]. (Fig. 7) ‘

Remove the four (4) screws marked [180]. Then the
angle bracket with the DC 3/4 circuit board can be
removed. (Fig. 7)

Remove the two (2) hexagonal nuts marked
[VR101A] and [VA102A]. Then the DC 3/4 circuit
board can be removed. (Fig. 7)

Bind Head Tapping Screw-B 3.0X8 E

MFZN2BL (EP600190) +/8f > KB& 4 b

Bind Head Tapping Screw-B 3.0X12

MFZN2BL (VQ074600) +/S1 > KBS A .

(Fig.6)

5-1
5-2
5-3

6-1
6-2
6-3

7-1
7-2
7-3
7-4

[210]-

O : AT v

IN >— b

ry TAN-HALET. (1EHBR)

U7 Ass’y ZHLET. (GHESR)

[R30]DF T 6 AL [RA0) DR T 2 A& [A] DT
v h2FEAL, IN —REALET. (®5)

DC1/4 >— b

ry THN—2HALET. (1ESR

)7 Ass’y ZHLET. GEBR)
[100]DR Y 6 BE[110]DF T 2 £ &AL, DC
14 ¥—hrEHALET. (®6)

DC2/4 ¥— bk
ryTHN—EHXALET,
R Ass’'y ZHLET, QESR)

[190]P 75U Ry hEALET, (®7)
[170]D > — b R— hDEHZEHEA T DC 2/4
= FEBELBINT 1 DT DHERMD ., 4 DFF
HEW->TDCY4 ¥—hEALET. (B

(1 EHBR)

DC3/4 — b

ry THN—2HLUET,

XRIV Ass'y 2R UET., GEBR)

DC2/4 ¥—hEHALET, (TEHSR

40]DT v F 4 F—F—) T& 2N L KT,
(®7 :

[180]D% Y 4 &&HA L, DC 34 —hDNWE

T vFA4F—F=T o INENLET. &7

[VR101A] & [VR102A] DT b &5 L. DC

34 —bEALET, (®7

DC ¥, [DC2,] [DC %]
[170] [230} [170] [210]

(1 |‘ZHR)

ST o ROy

OQll

°

(Y

7

DC Fan
(bC77>)

\/
[210]
Power switch knob  [220]

[ VJ / \
[190] [240] [[180]  [20] DC Fan

[220}]

/4
180}

(BERXAvF/ )

Bind Head Tapping Screw-B 3.0X8
MFZN2BL (EP600190) +/81f 2 KB% 4 b
Bind Head Screw 4.0X30

MFZN2Y (VQ866300) + /%4 > RI©RY
Bind Head Tapping Screw-B 4.0X8
MFZN2BL (EG340190) +/S1 > KB A b
Bind Head Screw 3.0X8

MFZN2BL (VB659000) +/SA > Rhx

(Fig.7)

[180]:
[210):
[220);

{230}:

(DC77>)




9. DC 4/4 Circuit Board ‘

9-1 Remove the top cover. (See procedure 1)

9-2  Remove the panel assembly. (See procedure 3)

9-3  Remove the power switch knob. (Fig. 7)

9-4 Remove the two (2) screws marked [230]. Then the
DC 4/4 circuit board can be removed. (Fig. 7)

10. PA Unit
10-1 Remove the top cover. (See procedure 1)
10-2 Remove the four (4) screws marked [80]. Then the
one of the PA units can be removed. (Fig. 3)
*Each model of P4500 and P3200 has two (2) PA units,
but the model P1600 has the only one (1) PA unit at the
left side.

11. PA Circuit Board

11-1 Remove the top cover. (See procedure 1)

11-2 Remove the PA unit. (See procedure 10)

11-3 Remove the eighteen (18) screws marked [PAS80],
the two (2) screws marked [PA100) and the six (6)
screws marked [PA40]. Then the PA circuit board
can be removed. (Fig. 8)

& [PAsO]

P1600/P3200/P4500

. DC4/4 >—

91 byTHAN—-BALEYT, (1EHB®R)

92 N Ass’y L ET, GIESR)

93 NU—=RAvF)TEHLET. (®7)
9-4 [230]DFT2EENL, DC 44 > —hEHL
£9. ®7

10. PA1=vw
10-1 by 7AN—ZHALET, (1 EB®E)
10-2 [B0]DF P 4 AZEHNL . PAIZy AL ET,
(& 3)
*P4500 & P3200 IZIE PA 2=y RS2 & w MMt
TRE T, PI600 IZIZZEMNIZ 1 v R
TWET,

11. PA >— |

11-1 by TAN-ZALET. (1HSR)

112 PAIZy FEALET (10 HBHR)

11-3 [PASOIDF Y 18 A &E[PAI0)D XY 2 & &
[PA4OIDF 2 6 &5 L, PA ¥ — F &AL ET.,
(K 8)

[PA4Q]: Bind Head Screw SP 3.0X8  MFZN2Y (EG330290) + /34 > K/hix
[PAS8O]: Bind Head Tapping Screw-B 3.0X12 MFZN2BL (VQ074600) +/81 > KB& A b
[PA100]:  Bind Head Tapping Screw-B 3.0X12 MFZN2BL (VQ074600) +/54 > KB & A b

12. DC Fan

12-1 Remove the top cover. (See procedure 1)

12-2 Remove the panel assembly. (See procedure 3)

12-3 Remove the six (6) screws marked [220]. Then the
front chassis with the DC fans and another parts can
be removed. (Fig. 3, Fig. 7)

12-4 Remove the four (4)screws marked [210] at one DC
fan. Then the DC fan can be removed. The other
one can be removed in the same manner. (Fig, 7

*Each model of P4500 and P3200 has two (2) DC fans,

but the model P1600 has the one (1 ) DC fan on the left

side only.

12, DC77>
121 by TAN—EHNLET, (1ESR)
122 XFIV Ass’y AL ET, G IESR)

12-3 [220)DRY 6 B&HNL. DCT7  EZDMD

BEOfneoor hor—2—2ALET,
(&3 EM7
12-4 210)DRY 4 KENL. AFHDODC 77 > &HL
£, bO5—FbREBICLTAEET. (87
*P4500 & P3200 I121EDC 77 >832 v MIT
WETA PI1600 12112 1 By RGN T
NWFET,

12




P1600/P3200/P4500

M IC BLOCK DIAGRAM(ICZ A v & [H)

® M5238AP (XMO85A00) |
Dual Operational Amplifier

-+ DC Voltage

Output A (1) ® Supply
Ilnveni:g (7)) Output B
nput
Non-Inverting © Inverting
Input A Input B

®) Non-lnverting

— DC Voltage Supply (4) Input B

B POWER CONSUMPTION vs OUTPUT POWER GRAPH
GHBEENMEHNEER)

Mode:STEREO Mode:STEREO
P4500 Both ch Driven P3200 Both ch Driven
RL=4Q, f=1kHz RL=4Q, f=1kHz
5k ] 1 1 Sk 1 1}
S k= : L 2 £
= c >
ksl — k=l
B 7 a o
g » T g »
g > P d E g i Pd
Q AT N o - AT
= 100 = 100
@ [
2 E
8 . : : S —- .
7 E
204 10 100 1k 20 10 100 ik !
Output Power [W] Output Power [W] f
P1600 Mode:STEREO
Both ch Driven
s RL=4Q, f=1kHz
E 1k 1 ' i
8 . : 7
j=% H "
£ 1 !
3 i AL
5 5 !
Q I NIl v
5 100 ] |
2
[} v
o H
P :
gl 1
20§ 10 700 Tk

13 Output Power [W]




P1600/P3200/P4500

H INSPECTIONS

20

A STEREO and PARALLEL Operation

Before performing any following adjustments, set the unit as follows:

1. Setthe ATTENUATIONS at “0”.

Input terminal: Cannon connector pin 2 is HOT, pins 1 and 3 GROUND.
MODE switch: ~ STEREO

Output terminal:  RL = 4 ohm/more than 500 W

Others: Both Channel operation is required, if no particular indication.

“ueLe

Adjustment Specifications

1. Fan Test .

When turning on the power switch, confirm that both fans of right and left sides regulate at low speed. (Model P1600: left
side only) And alse confirm that if the CN102 on the PA circuit board of the A channel is disconnected, both fans rotate at
high speed and the TEMP indicator lights on. After this test, connect the CN 102 as it was.

2. Muting Test
After applying power to the unit, the PROTECTION indicator shoud remain ON 2.5 *1 seconds to indicate that the
protection circuitry is operating and the indicator shoud go out. NO signal is output while this indicator lit.

3. Idie Current Test
Connect the input terminal to the GROUND and adjust the VR102 (A channel) and VR101 (B channel) that the DC voltage

'Vb between the pin 1 and pin 2of the CN106 (A channel) and the CN105 (B channel) should be 1.0 +0.2 mV. (Model

P1600: Connect the input terminal to the GROUND and adjust the VR101 (A channel) and VR201 (B channel) that the DC
voltage Vb between the pin 1 and pin 2of the CN106 (A channel) and the CN107 (B channel) should be 1.0 £0.2 mV.) And
After finishing all tests, adjust the Vb again to 1.0 =0.2 mV.

4. Input Terminal DC offset
Connect the input terminal to the GROUND and check that the DC voltage Vdc of the output terminal should be 0 =75
mV.

5. Gain Test
Chexk that the OUTPUT should be +22.1 £0.5 dBu, when a sine wave of 1 kHz at -10 dBu is applied to the INPUT. This
test should be performed on PARALLEL operation.

6. Frequency Response Test
When a sine wave of 20 Hz, 1 kHz or 20 kHz at -10 dBu is applied to the INPUT, check that the output is 0 0.5 dB at 20

Hz and -0.5 *0.5 dB at 20kHz taking the 1 kHz as a reference.

7. Harmonic Distortion Test
When a high quality sine wave is applied at 20 Hz, 1 kHz or 20 kHz, the harmonic distortion should be as follows:

Power output level , THD
(4 ohm) 20 Hz 1 kHz 20 kHz
P4500 600 W + 600 W (+36.0 dBu/ch)
P3200 430 W + 430 W (+34.6 dBu/ch) =01% |= 005%|= 01%
P1600 200 W + 200 W (+31.2 dBu/ch)
X This test should have been finished within 30 minutes.

8. Channel Seperation Test

8-1 Apply a -5 dBu, 20kHz sine wave into the channel A.

8-2 Short the input for the channel B with a 600 ohm load.

8-3 Set the output of the channel A at a reference of 0 dB.

8-4 If channel B attenuator is set to the same as channel A, channel B output should be less than -65 dB. (RL = 8 ohm)

9. Noise Test

9-1 Set the input attenuator to “0”.

9-2 Short the input with a 600 ohm load.

9-3 Measure at the output, noise level should be less than -65 dBm.

9-4 Set the input attenuator to “co”, noise level should be less than -70 dBu.

XBe careful that it is not affected by noise induced during this inspection.
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10. Stability Test
When a rectangular wave 10 kHz, -10 dBu is applied to the input and a capacitor 10 pF~0.47 pF is connected with 4 ohm
load resistor in parallel, the overshoot and the ringing should be as follows.

Oversshoot: Vp/Vo = 1.8

Ringing: less than 5 waves
Next, when the 4 ohm load resistor is removed and the load is the capacitor 10pF~0.47 pF only, the overshoot and the
ringing should be as follows. ’

Oversshoot: Vp/Vo = 2.5

Ringing: fade away in less than 7 waves and no oscilation

11. Protection Circuitry Test

Check that the relay does not work when you apply a sine wave of +7.0 dBu (P4500), +5.6 dBu (P3200) or 2.2 dBu (P1600)
at 10 Hz to the input and adjust the input level to obtain a clipped output wave form. ’

Next, check that when you apply a sine wave of 1 Hz, 0 dBu to the input, the signal is cut off within 2 seconds, and the
PROTECTION indicator should light up.

Finally, check that when no signal is applied, the amplifier would resume to normal operation within 10 seconds.

12. PC Limiter Circuitry Test
Check that the OUTPUT should be as follows with an oscilloscope when a sine wave of 0 dBu (P4500), -1.5 dBu (P3200) or
-4.5 dBu (P1600) at 1 kHz is applied to the INPUT and the output is shorted with a 1 ohm load (£5%).

Model Qutput level

P4500 Vp-p = 60V
P3200 Vp-p = 40V
P1600 Vp-p = 34V
X This test should have been finished within 30 minutes.

13. Signal Indicator Test
When a sine wave of 1 kHz, -23 dBu is applied to the input, SIGNAL indicator should light up.

14. Efficiency Test
When a sine wave of -5 dBu (P4500), -6.5 dBu (P3200) or -9.5 dBu (P1600) at 1 kHz is applied to the input, the primary

- side power consumption should be as follows.
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Model Power Consumption
P4500 350 £ 50W
P3200 250 £ 50 W
P1600 145 = 30W
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B BRIDGE Operation
Before performing any following adjustments, set the unit as follows:

1. Set the ATTENUATIONS at “0”.
2. Input terminal: Cannon connector pin 2 is HOT, pins 1 and 3 GROUND.
3. MODE switch: BRIDGE
4. Qutput terminal: (A ch+, B ch+) RL = 4 + 4 ohm/more than 500 W
5. Connection for measuring: Measure the output at the point as shown below.
SPEAKERS MEASURING
CHANNEL A INSTRUMENT
T~ INPUT
= 40Q
GND

CHANNELB = 40
=
Adjustment Specifications

1. Gain Test
Check that the OUTPUT should be +22.1 *1.0 dBu, when asine wave of 1 kHz at -10 dBu is applied to the INPUT.

2. Frequency Response Test
When a sine wave of 20 Hz, 1 kHz or 20 kHz at -10 dBu is applied to the INPUT, check that the output is 0 £0.5 dB at 20
Hz and -0.5 0.5 dB at 20kHz taking the 1 kHz as a reference.

3. Harmonic Distortion Test
When a high quality sine wave is applied at 20 Hz, 1 kHz or 20 kHz, the harmonic distortion should be as follows:

Power output level THD
(4 ohm) 20 Hz 1 kHz 20 kHz
P4500 +36.0 dBu
P3200 +34.6 dBu =01% [= 005%| = 01%
-P1600 +31.2 dBu

X This test should have been finished within 30 minutes.

4. Noise Test

9-1 Set the input attenuator to “0”.

9-2 Short the input with a 600 ohm load.

9-3 Measure at the output, noise level should be less than -60 dBm. (LR = 8 chm)
9-4 Set the input attenuator to “co”, noise level should be less than -60 dBu

X Be careful that it is not affected by noise induced during this inspection.

C Settings after the test
The attenuator should set to “co”.

The MODE switch should set to STEREO.
D Others

0dBu=0.775V
When measuring noise level,use a DIN audio filter.
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A STEREO E— K. PARALLEL £— REDIRE
i
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2. AJF Fy /ARSI QBY =Ry b 18& 3BED = T—X)
3. MODE A1 wF : STEREO
4. WA AMESRL=4 Q (EFEEN. SHhEERIE 00wl L)
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1. 77>
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10. REEE

10 kHz.. -10 dBu OEFHEEAA L., AMEPIRL =4 QITWFIT 10 pF ~ 0.47 yF OBBRZEEL . UTF
DEEZWHET DL E2HALET,

A—N—3 22—k Vp/Vo = 18

IVE D2/ 5 WL
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F—N—a—bk Vp/Vo = 25
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P4500 Vp-p = 60V
P3200 Vp-p = 40V
P1600 Vp-p = 34V
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P4500 350 £ 50W -
P3200 250 = 50 W
P1600 145 = 30 W
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B CAUTION FOR SPEAKER CONNECTION

Connect the amplifier’s A channel and B channel speaker
terminals to the corresponding speakers. Make sure that the
red terminals on the amplifier are connected to the “+”
terminals on the speakers, and that the black terminals are
connected to the “— terminals on the speakers.

Take care that the end of each speaker cable does not short with
another end of the speaker cable or with the chassis or
protective cover, and the secure the wire in place by tightening
down the terminal. Also, always make sure that the power is
OFF before attaching or removing speaker wires.

* Iflong speakercables are required, use cables with as heavy
agauge as possible to protect against degradation caused by
the damping factor and to prevent power loss inside the
speaker cables.

+ Since the ‘P’ Series of power amplifiers can provide
relatively high output powers, it is important that you use
a speaker system with sufficient power handling capabili-
ties.
If the allowable input power of the speaker system is lower
than the rated output power of the amplifier, you can protect
the speakers by connecting an in-line fuse between each
speaker and the amplifier.

ll TROUBLESHOOTING

The following table lists the main causes of abnormal operation and the corrective measures required, as well as the protective

circuit operation in each case.

Power amplifier

Q®

P1600/P3200/P4500

Speaker system

* You can use the following formula to determine the size of
fuse needed for your system.

=PR-1=E2
Po=VR—I=f5

Po: Continuous allowable input power of speaker (noise or RMS)
R:  Nominal impedance of speaker

l: Necessary fuse capacity (A)

Example:

Speaker continuous allowable input power; 50 W

Speaker impedance ; 8 Q
Using these values.

50
== =2,
| ) 5

Necessary fuse capacity = 2.5 (A)

Indicator Probable Cause

Remedy

Protection Circuit

‘ ) or wire.
CLIP indicator lights.

There is a short at a speaker
terminal, amplifier terminal,

Locate and correct the cause
of the short.

sive.

The amplifier load is exces-

Use a speaker system with
an impedance of at least 4Q
(stereo) or 8Q (bridge).

The PC limiter circuit
operates to protect the power
transistors.

The heat sink temperature

TEMP indicator lights. has exceed 85°C.

Check the ventilation slots,
and improve the airflow
around the amplifier.

Warning by the TEMP
indicator.

The heat sink temperature
has exceeded 95°C.

PROTECTION indicator
lights.

Check the amplifier ventila-
tion conditions and take
appropriate measures to
improve airflow around the
amplifier.

The thermal protection circuit

operates to protect the power
transistors.

A DC voltage of +/~2 V or

power amplifier's output
circuit.

greater was generated in the

The relay operates to protect
the speaker system,
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