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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 capabilities, or

establish a principle agent relationship of any form,

The data provided is believed to be accurate and applicable to the unit (s) indicated on the coverThe
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 buss In the unit (heavy

gauge black wires connect to this buss}.

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

you apply power to the unit.

This product uses a lithium battery for memory back-up*

WARNING: Lithium batteries are dangerous because they can be exploded by improper handling.

Observe the following precautions when handling or replacing lithium batteries.

* Leave lithium battery replacement to qualified service personnel.

* Always replace with batteries of the same type.

• When installing on the PC board* solder using the connection terminals provided on the battery cells,

Never solder directly to the cells. Perform the soldering as quickly as possible.

* Never reverse the battery polarities when installing,

• Do not short the batteries.

• Do not attempt to recharge these batteries,

* Do not disassemble the batteries,

• Never heat batteries or throw them into fire.

ADVARSEL!
Lithium batten . Eksplosionsfare.

Udskiftnfng m3 kun foretages af en sagkyndig, og som beskrevet i semcemanualen.



SPECIFICATIONS (ttft)

Tone Generator
FM tone generator {6 operators, 32 algorithms)

Simultaneous Note Output
IS notes, assignable to up to 8 timbres

Internal Memory
64 performance memory
64 internal (user) voice memory
128 preset voice memory
External Memory
RAM cartridge: 64 performance, 64 voice

Front Panel Controls and Terminal
Power ON/OFF switch

Tone Generator ON/OFF, Parameter Select keys (8)

Mode Select/Ed it/Store keys (8)

Data Entry keys (Ten-key pads 0—9, Cursor < >

,

+1,-1, -
,

ENTER).
CARTRIDGE slot

PHONES jack

Rear Panel Terminals
MIDI IN, OUT, THRU
MIXED OUTPUTS I, It

INDIVIDUAL OUTPUTS 1—8
Cartridge Capacity
RAMI: 4K bytes (Read only)

RAMA: 16K bytes

Display
LCD: 40 characters x 2 lines (Illuminated)

Power Requirements & Consumption
General Model: 220—240 V (50/60 Hz), 16 W
U.S. & Canadian Models: 120 V (50/60 Hz), 15 W
Dimensions (W x H x D)

480 X 945 x 287 mm (18-7/8
M x 3-3/4 x 1 1 - 1 /4

11

)

Weight
4.9 kg (10 lbs 12 oz.)

Standard Accessories
MIDI Cable MIDI-03
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BLOCK DIAGRAM (7'o

9.4265MHz

CARTRIDGE

+15V 150mA «r

-15V 150mA -J-
4

+5V 550mA

SWITCHING
POWER
SUPPLY 15W

-ct AC100V - 120V
or

AC220V - 240V



MEMORY configuration

Memory

Edit

Buffer

Compare

(Recall edit)

Buffer

System

setup

Data

Voice Data

INT 1 —64 A 1

'

CRT 1—64 B 1-

64
64

Fractional
Seal ins

Data
L

l

9?

Performance Data

!NT 1—64
CRT 1—64

A

Micro tuninj

Data
User 1.2

iCartridge
a1— 63

Fractional
Seal ins

Cato

Voice

Data
Performance

Data

<js)

Conpare (re)
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BANK A/B VOICE LIST (7 >) -t? y h X)

BANK A BANK B

1 He 1 1 owHor n 33 Piano 1

T

i

1 Su perBass 33

j

i

i

A na 1 og-

X

2 SilvaBrass 34 Piano 2 2 String Bass 34 FMilters
B

3 Reverb&ras 35 XnockRoad
j

3 SkweekBass 35 P h a s e r s

4 Tuba 36
3

RubbaRoad 4 SnoohBas s 36 Ensemble

5 Tr oiibone 37
t

Ha r dRoads 5 BopBass 37 Ha 1 1 e t H o r n

6 H ardTr uips 38 Fu l 1 Ti nes 6 Gw 1 Bas s 38 FH-Growth

7 Truape t 4 39 Cl aviStuf

f

7
;

t JaziBas s 39 Elec toConb

8 SiivaTrapt 40 C 1 a v i 8 HardBass 40 C 1 a r i S o 1 o

9 Trumpet B 41 Clavecin 9 Gu i ta r Box 41 Pi tcha Pad

10 FrenchHorn 42 C 1 a v i P 1 u ck 10 PickGui tar 42 ClaviBrass

11 Strings 43 Nasa 1 C 1 a v
!

11 FingaPicka 43 WhapSy n th

12 Hal lOrch 44 Ha r ps t Box 12 LeadaP i c ka
i

44 Hha s ers

13 NewOrchest 45 Harps i W i r

e

13 YesBunk 45 F i f th

s

14 Analog-Str 46 H i reS t rg A 14 12 Strings 46 E 1 ecBra s s

15 LiveS trg 47
:

HireStrg B 15 C 1 ass i p i ka 47 ElectroBak

16 BowedBass 48 TouchOrgan 16 Shan i 48 HarmoSyn th

17 E 1 e C e 1 1 o A 49 ShOr gan 17 Ha r i b u ba 49 P

i

a n oBe 1 1

s

18 E 1 eCe I 1 o B TapO rga n 18 DX Ha r i mba 50 S t . E 1 «o ’ s

19 Violins 51 Br i teOrga n 19 Nu Harinba 51 HilkyNays

20 Bassoon 52 Ha g i cOr ga n 20 S tonePhone 52 P l u k
1

21 Clarinet 53 So f tOrga n 21 VibraPhone 53 T i n g Vo i ce

22 Oboe 54 P i peOrga n 22 Celeste 54 P 1 u ka ta

n

23 Flute 55 PuffOrganl 23 Sw i s s nare
j

55
1

0c t i La te i

24 SongP 1 u te 56 Pu f f P i pes 24
m a i

To* C

4

56 La teDcwn

25 Spi tFlu te 57 Pu f f Or ga n 2 25 CongaDruR 57 G 1 a s t i n e

26 Pa nF I oo t 58 Harsoniunl 26 Tub Bells
|
58

;

Bel IWahh

27 P i cco 1 o 59 Ha non t ur2 27 Gong 59
1

RubberGong

28 Sax 60 Whisper A 28 T i spa n

i

60 Wa 1 lop

29 HI arson i ca 61 Choir 29 Claves 61 Exp 1 os ion

30 Harp 62 Lady V ox 30 Bells 62 Ko i keCy c 1

e

31 Ebony Ivory 63 Ha l eCho i

r

31
!

S tee 1 Ca n s 63 Thunderon

32 P i anoBr i te 64 Whisper B
|

i

32
1

. ,J

Ha nd r u» 64 : Science



TX802
[ FK tone generator ]

Model TX602 MIDI Implementation Chart Version

Transmitted Recognized

: 1 .

0

Remarks :

Function .

>

r

Basic
Channel

hf p, r_i O

De fault ; 1-16 ; 1 - 16 : memorized
Changed ; 1 - 16 : 1 - 16 :

Default : x : 1 ,
2 , 3 ,

4 : memorized
Messages 4

P : POLY, K0H0(M=1):
Altered

MM i_jj uuj u# ‘i w ui u 'i^1 ’MUF

h ,iTl Jm, Jii * ,#l .Jk A A Jft, A A nk. A A » A *

Note
Number : True

Velocity Note OH ;

Note OFF i

t x : 0 - 127 :

voice

:

IIXIIIXIIXXIXX : 0 - 1 °^l (

After
Touch

u,e v
T

C2,

Ch’ s

i ten Bender

x : o v=l-127 i

X t X

; x : x :

: x : o :

i-

x

X

; o 0-12 seroi 12; 7 bit resolution

;

2 X
4 X

Control
P“"
r--. X

1
i f\ -a rj Ci

1.1 d 1 J c
fj
f

64 X
65 X

o
o
o
o

Prog
Change : True #

System Exclusive

System : Song

x

o

o

—+—
; o

o

XI
II
n
n

ii

ii
n

Modulation wheel

:

Breath control :

Foot control :

Portamento time :

Volumi

0

; mnmmm : 0 -
1i

O Y AA

t
P rt
J. W '

U i Jii

Song
Tune

SeX
x
X
X

f

—

; o

i x
a \r
4

27
27

i |
X
I1
to

14

Sustain sw
Portamento sw

:if prgram change:

x

System i f ! r\ r* Vr
P W> J, V Sw« fc,

X
; Real
1

-sse- —r —
a

: Aux
S'

; Mes-

T ime : Commands : x
x
X

: sages

Local ON/OFF :

All Notes OFF:
Active Sense ;

Reset :

x
x
X
X

X
o
o
X

(126,127)

:

* Notes Y

12 =

13 -

14 =

receive if control change switch is on,
receive if pitch bend switch is on*
11-64 (0-63)

, Cl-64 (64-127) for Performance.
11-64

p
Cl-64

,
Al-64

,
Bl-64 (0-63) for Voice,

param * change of Voice , Per

f

f
System T mturBulk dump &

1 Mode 1 : OMNI ON
Mode Qw : OMNI OF

PC)' i

t v
j. ^LI

Mode 2

Mode 4

OMNI ON,
OMNI OFF

MONO
MONO

e * i rac

o : Y es
x : No



LSI DATA TABLE

• HD63B03YP-N (XD245001) CPU

• HD63C03YP (XB529001) CPU

PIN
NO.

NAME I/O FUNCTION !

PIN
NO.

name I/O FUNCTION

1 Vss 1 Ground 33 Vcc DC Supply (+5V) !

2
3

XTAL i

EXTAL
1

B
|

'

h Clock (8MHz) !
34

'

35
I VI

5

A1

4

0
o

>

4 MPO i 36 A13 o
|

5
6

MP1
RES

i
!

9

1

jMoae program

Reset

37
38

A12
A1

1

0
0 >-Address bus

7 STBY 9 Stand-by mode signal 39 A10 0 !

8 NMi 9 Non-maskable interrupt 40
I

A9
!

o
9 i

P20 I/O
\

41 A8 o J

10 P21 I/O 42 Vss Ground
11 P22 I/O

,

43 A7 !. o
1

12 P23 I/O ! >Port 2 44 A6 1 0
13 P24 I/O

;

45 A5 : °
!

14
15

P25
P26

I/O
I/O

1

46
47

A4
A3

O !

O y Address bus

16 P27
; I/O

,

J 48 A2 0
17 P50 I/O

> 49 A1 O
18 P51 I/O

1
50 AO O J

19 P52 I/O 51 D7 I/O
;

20' P53 I/O I

>Port 5
82 D6 I/O

,

21 P54 I/O 53 D5 I/O

22 P55 I/O
!

' 54 D4 I/O
^Data bus

23 P56 I/O !

i 55 DS I/O

24 P57 I/O JN 56 D2 I/O i

25 P60 I/O
1

57 D1 it/O
i

i

! 26 P61 I/O 58 !
DO I/O

i

J

! 27 P62 I/O 59 BA 0 Bus available

28
29

P63
P64

I/O

I/O
Port 6

60
61

LIR
R/W

0
0

Load instruction resistor

Read/Write control

30 P65 I/O 62 1
VVR 0 Write

31 P66 I/O 63 ! RD O Read
32 P67 I/O

,

JL_ . . __ —— . r, 1 1

64 E 0 Enable

• PCM54HP (XA566001) Digital Analog Converter

PIN
NO.

NAME I/O FUNCTION PIN
NO.

NAME I/O FUNCTION 1

1 Vpot Not used 15 DA4 Bit 13
2 DA16 Bit 1 (MSB) 16 DAS

|

Bit 14
3 1 DA15 Bit 2 17 DA2

|

Bit 15
4 NC Not used 18 LSB ! Bit 1

6

5 ! DAM Bit 3 19 Vo Voltage Output
6 DAI 3 Bit 4 20 FBR Not used

7 DA12 Bit 5 21 INV Summing Junction

8 DA1

1

Bit 6 22 GND ! Common
9 DA 10 Bit 7 ! 23 io

i

Current Output
10 DA9 Bit 8 i 24 NC Not Used
11 DA8 Bit 9 25 OFF.S

!
Not Used

12 DA7 Bit 10
|

1 26 +Vcc ! +15V
13 DA6 Bit 11

!

21 ADJ
j

Not Used
14 DAS Bit 12 1 28 —Vcc -15V

!

km .. _ ,

*



• YM2604 (XA489001 ) OPSII (Operator*S}

FIN
NO.

NAME I/O FUNCTION FIN
NO.

NAME I/O

1 Vss 1 DC supply (0V) ! 33 DA7 o
2
3

D6
D7

I/O
I/O

;

I^Data buses
34
35

DAS
DA9

i o
0

4 DS 1 36 DA10 o
5 WR 1 Read write control 37 DA1

1

o
6 — —

E 38 DAI 2 o
7 — — i Non connection 39 DA13 o
8 — —, 40 1 DAI 4 0
9
10

SHI
SH2

0
o ! Sample and hold data

41
42

DA15
DAI 6

0
0

11 SYNC 0 43 El 1

12 FI I

>
i

44
j

E2 1

13 F2 1 45 E3 1

14 F3 1 Frequency data (from EGS) 46 E4 1

15 F4 1 47 E5 1

16 F5 1 48 E6 1

17 Vss 1 DC supply (0V) 49 E7 1

18 F6 1 i 50 E8 1

19 F7 1 51 E9 1

20 F8 1 52 E10 1

21 F9 1 53 Ell 1

22
i

23
F10
F1

1

l
> Frequency data (from EGS) 54

55
E12
KON

1

1

24 F12 1 56 DO I/O
25 F13 1 57 D1 I/O
26 F14 1 j 58 D2 I/O
27 DA2 o 1 59 D3 I/O
28 DA3 o '

60 D4 I/O
29 DA4 0 ^Digital code for analog convert 61 D5 I/O
30 DA5 0 62 VDD 1

31 DA6 0 63 01 1

32 Vss 1
’

64
.

02 1

FUNCTION

Digital code for analog convert

>Envelope data (from EGS)

Key ON data

.Data buses

OC supply (+5V)

Master clock pulse

*4* J

• YM3609 (XA898001 ) Envelope Generator

PIN
NO. NAME I/O FUNCTION PIN

NO.
NAME I/O

H

FUNCTION

1 Vcc Power supply 33 Vss Ground
2 NC ! 34 02 1 Clock IN
3 E6

1
0 35 TEST 1 Test pin

4 E7
i O 36 DO 1

5 E8
|

O • - 37 D1 1

6 E9 o -Envelope data 38 D2 1 ‘‘Data bus
7 E10 o m 39 D3 1 J

8 Ell o 40 NC
9 E12 0 > 41 NC
10 NC 42 NC
11 NC 43 D4 1

12
13

NC
KON 0 Key on data

44
45

D5
D6

1

1

rData bus

14 FI 0 1 46 D7 1 j
15 F2 o 47 I NC
16 F3 o 1

48
|

A0 1 1

17
18

F4
F5

o
o ‘Frequency data

49
50

A1
A2

1

1

Address bus

19 F6 0
1

51 A3 1
.

20 F7 0 52 A4 1 J
21 F8 o 53 NC
22 F9 o J 54 NC
23
24

NC
NC

55
56

CE1
15iE2

1

1

1Chip enable

25 NC 57 NC
26 F10 o \

58 NC
27
28

i

F11
F12

0
o Frequency data

59
60

SYNC
El

1

O
Synchro pulse

29 F13 0 61 E2 O
30 F14 0 J 62 E3 O ‘Envelope data
31 1C 1 Initial clear 63 E4 O
32 Vcc Power supply 64 E5 O

il



1C BLOCK DIAGRAM (IC7'p -y*0)

• HD74LS04P (IG027010)
• TC40H004P (IG051000)

• SN74HC04N (IR000450)
Hex Inverter

• SN74HC08N (IRQ00850)

Quad 2 Input AND
• SN74HC14N (IR001450)

Hex Inverter



• TC40H245P (IG 130700) • SN74HC365N (IR036550) • TC40H374P (IG078600)

• SN74HC245N (IR024550) Hex 3-State Bus Buffer Octal 3-State D-Type Flip-Flop

Octal 3-State Bus T ransceiver

tR

At

A2

A3

A4

.AS

A6

A7

AS

GMD

Vcc

G

ei

B3

04

B&

66

67

B8

G1

1 A

tv

2A

2Y

3A

jy

GND

Vcc

c?

6A

6Y

6A

5Y

4A

4 V

OUTPUT
CONTROL

IQ

10

2D

2G

30

3D

40

4Q

GNO

Vcc

80

80

70

70

6Q

6D

50

50

CLOCK

• NJM4556 (IG042500)

• NJM072D (IG107000)

• NJM4558DV (IG001390)
Dual Operation Amplifier

+DC Voltage

Supply

Output B

I nyeiTing

Input B

-No tv insert ing

Input 6

Output A

inverting

Input A
Non-lnvenicpfl

input A

-DC Voltage Supply (O —



DM. Circuit Board: XB209C

1 .

2 .

3.

1C:

(Cl

2
3
4
5
6
7 9:

HD63B03YP-N (XD245001 ) CPU (Master)

HD63C03YP (XB529001) CPU (Slave)

YM3609 (XA898001) EGM
YM2604 (XA489001) OPS2
PCM54HP (XA566001 ) DAC
952AV100 (XB223002) (Main)

TC5564PL-15 (XB013001 ) 8kX8 SRAM
952BV100 (XB224002) (Wave)

952CB100 (XB536002) (Slave)

TC5565L-12, 15 (IG148500) 64K SRAM
SN74HC14N (IR001450) INV
SN74HC139N (IR013950) DEC02
TC40H138P < IG 1 1 1900) DEC DE

29, 30:SN74HC174N (IR017450) D.FF
28:

21

11

12
13
14
15
16
17
18
19
22
23
24
25
26
27
31

32, 33:

34 ~ 41

:

42 ~ 53,

58, 59:

54 ~ 57

:

60

SN74HC08N (IR000850) AND
SN74HC245N (IR024550) Transceiver

SN74HC365N (IR036550) BUS DR I

HD74LS04P (IG027010) INV
TC40H240P (IG068100) INV
TC40H245P (IG130700) BUS BUFF
SN74HC138N (IR013850) DEC03
TC40H004P (IG51000) INV
TC40H074P (IG051100) DFF
SN74HC04N (IR000450) INV
MC74HC4051N (IR405170) ANALOG MP>
NJM072D

NJM4558DV (IGO0 1390) OP AMP.
NJU7301 D (X8476001 ) ANALOG Switch
NJM4556 (IG042500) OP AMP.
PST518B-2 (IG1 16200) System Reset

NJM78LQ5A (IG065510) 5V Regulator
NJM79L05 (IG 130500) -5V 0.1A
TC40H374P (IG078600) DFF
TC74HC86 (IR008600) EX-OR

Photo Coupller:

61

62
63
64

PC 1

:

Transistor:

Q1:
2 :

3 ^ 5 :

TLP552

4.

Diode:

2SC1815 Y, GR
2SA1015 O, Y
2SA933S Q, R

D1 ~ 3: 1 SSI 76
5. Resistor Array:

RA1 - 5: 4.7k£7 x 8 EX-F9E472J5
6: RML12 4.7K
7: RMLS8-1 02 J

8~11: lOkfl x 8 EXB-F9E103J5
12: EXB-F9E474J

6. Semiconductive Cera. Cap.

Marked ( * ) : 0.1m 16V M
7. EMI Filter:

EMI1 ~ 4,7: LSMTY223NB
5,6: DS310-55D-104M1

8. Resonator:
CR1 : Quartz Crystal Unit

9.4265M AT-49
CL1 : Ceramic Resonat or

8M CSA8MT
9. Ferrite Bead:

FBI, 2: BL02RN1-R62T2

10.

Lithium Battery:

B1 : CR2032-P5-2



Components

side

(bB&4I)

Til iu ' v- v
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x'xwi
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trAU I IUN TO REDUCE THE RISK

OF FIRE, REPLACE ONLY WITH SAME
TYPE FUSE.

ATTENTION AFIN DE REDUIRE LE RISQU

DE FEUREMPLACER UNIQUEMENT PAR

UN FUSIBLE DE MEME TYPE.

I 2A 250V

vh*-: 1

I Tl 1

1 \M&.

P -

5.<w:

B



Notes)

PS Circuit Board: XB185B

1 .

2 .

3.

5.

6 .

7.

8 .

9 .

1C:

IC1: AN7815F (XB449001) +15V Regulator

2: AN7915F (XB450001 ) -15V Regulator

Photo Coupller:

PCI: PC817
Transistor:

Q1:
2 :

3:

Diode:
D 1

:

2 :

3:

4 ~ 6:

7,8:
9:

2SC3310
2SC2655 O, Y
2SC2634 R, S, T

SIWB (A) 40 1A 40
ERB44-06
ERB43-02
1SS84
ERB44-02
S2K-20

Zener Diode:
ZD1 : RD6.2EB2 6.2V

Diode Stack

Wire Wound Resistor:

R2: 10n 3W
8: 2.2U3W

Potentiometer:
VR1 : BI.OknRVF
Coil:

L2: 5mH NF01UA502
3: 1 50mH

Push Switch:
PSW1: ESB-8213A

PS Circuit Board

• Metal Oxide Resistor

R4 R6 R7— R12 R19

Japanese 1 20kn 2W 68kn 2W 220n 2W 68n 1W ion iw

U.S. i 1 4 4 4

Canadian 4 4 4 4

North European 4 — — 4 4

West German 4- — — 4 i_L

• Ceramic Cap.

ModeT^^^^_ Cl C2 C3, 4,7,8 C11 Cl 6 C17

Japanese 0.01 400V 0.47 250V 1000P400V 0.22 250V 2200P 400V 220P 400V

U.S. 4 — 4 4- 4

Canadian 4 — 4 4 4

North European 4 — 4 ; —

West German 4 0.47 250V 1 4 4 —

• Fuse & Transformer

FI T1

Japanese W 2A 250V TM205

U.S. ST-4 2A 250V 4

Canadian 4 TYA018

North European 500mA 250V TYA020

West German 4 4

3NA-VB50220-72 A: J, U, C
3NA-VB50260-72 A: H, D



TEST PROGRAM^* h 7 $ =7 A)

1.

Preparation Instructions

(1) Connect the MIDI IN jack to the MIDI OUT with

a MIDI cable.

(2) You can input a test program number with the

+1 or —1 switch.

(3) If the LCD display indicates the message as shown

in the figure 1
r
pressing the ENTER switch will

advance the Test Program to the next routine

and activate that test.

Ifig. t)

(4)

If the LCD display indicates the message as shown

in the figure 2, pressing the ENTER switch will

initiate the Test Program indicated on the LCD.

{fig. 2 )

2.

Test Program Entry

{1} While pressing the 8 and 9 switches, turn the

POWER switch on. The LCD display indicates

the version number of the Test Program message

as shown in the figure 3.

(2) If the ENTER switch is pressed, the Test Program

1 will be initiated.

(3) If the NO switch is pressed, the routine will reset

the system to normal operating mode.

3.

TEST 1 : RAM check

When this test is initiated, the RAM check is perform-

ed automatically. If the test is OK, the Program will

proceed to the next routine. If the test is NG, the

LCD display will indicate the error message as shown

in the figure 4,

i m m
MIDI OUT t MIDI IN
1)

.

r 8 j,
r 9 j L

POWER ON Ltt*

2)

. LCD Push “ENTER” &
r 8 j,

r 9 j ZMltto
LCD fiTF

3)

. rX K't— rENTERj

Lit", rNOj ZWLtzt
- K t & *) tto

4)

. #*<DrX h izi3V*XT?tlZ Push “ENTER” to

next rENTERj

z t (c J: 9 <k <?)xx 9 , 3lft£tt£T 0

Push "ENTER” L^7K?tl^±l^(i rENTERj

r + 1 J,
r - 1 j *-iif X

3 RAM -?-x y 9)
fx K- Yizxi t BWjtfjtz RAM ^ £
ft^ t ’f RAM \ZH ^75

LCD

(IC 7 — 9 )

4 LCD -f- x ‘7

lcd <x) k y

xV'v

5 LED ^x "j 9
TONE GENERATOR ON/OFF X/f y H
& LED UT<7>iJl#£ 2

1)

. 1 h 8 t TM&dtf'

2)

. ± m *T

3)

. £ * *T

4)

. m *T



4. TEST 2 : LCD check

The entire LCD turns "ON and OFF" repeatedly, so

that you can verify proper lighting of the LCD dis-

play.

5. TEST 3 : LED check

The LED indicators for the TONE GENERATOR
ON/OFF will light one after another from left to

right, then all of the LED indicators will light simul-

taneously. This operation occurs 2 times, so that you

can verify proper lighting of the LED indicators.

6.

TEST 4 — 35 : Panel switch check

When this test is initiated. Test 3 and switch number/

name message will appear in the LCD display. Press

the switch that is indicated by the LCD display. Press-

ing the correct switch will advance the Switch Test

Program. If an incorrect switch is pressed, or the

switch that is indicated by the LCD display is opened,

the routine will not proceed to the next step. If the

switch is bridged, the LCD display will indicate the

switch error message.

TX
0 IH0 ED EiSlIiH
00(10 iiii

o inmm 0(3 camm

(fig. 5)

7. TEST 36 : MIDI check

When this test is initiated, the MIDI check is perform-

ed automatically.

8. TEST 37—41 : Cartridge check

(1) TEST 37 — 39 : Cartridge type check

1 Insert a 64kbits RAM cartridge and press the

ENTER switch.

2 Insert a 256kbits RAM cartridge and press

the ENTER switch.

3 Insert a 1 Mbits RAM cartridge and press the

ENTER switch.

(2) TEST 40 : Protect switch check

Insert a 64kbits RAM cartridge and making sure

the cartridge "Memory Protect Switch" is ON,

Press the ENTER switch.

(3) TEST 41 : Read/write check

Turn the cartridge memory protect switch OFF.

Press the ENTER switch.

6

LCD C&Cfft-xT 'y t * tit 1“X)X% ^CO

x T Lite IE 7fi:

m&tl-*>*, t-t>ttzli7') .y -JLXi^t^
ttz , TU >y LT^£R#X>ALCD

|:x 7 $ tit to

LCD

TEST-04 SW TG 1

TEST-04,,, 11= (TG-- 1 - 8

)

TEST-12 ,,,19= (MODE- • -PS,VS,SY,UT,PE,V1,V2,ST)

TEST-20 ,,,35= (lOkey—0- 9,<-,-»EN,- 1,+ 1,
-

)

TX
[S] ED0 E3

0000
o Q0S0S00B L

00011
EIHMElp]
0000
00(110

7 MIDI x -y $ ( & WlT x "j 9 )

midi *"/9&'n^tto
MIDI OUT if* b “AA, FF, 00, 55” £i£ftL,

MIDI INX^ LX U

//-MJ y T 7°n t 9 b, arcAft L/%

9 9 iTTX)^- b U 'V

rENTERj £Wto
typel = 64Kbit(RAM4

)

type2 = 256Kbit

type3 = 1 Mbit

7° n t 9 b t x "/ 9

RAM ij- b >) 'V i? (64K) X>7‘

n t 9 b XT 7f ^ ON C L,

rENTERj &Wt c

i

) — K/ 7 4 b t x "j 9
RAM t}~ b 0 >y (64K)

of7 hxT OFF CL,
rENTERj £EF1X

• TEST-37 , , , 39 = (typel-3)

• TEST-40 , 41 = (protect, read/write)



9. TEST 42 — 51 : LINE OUT level check

When this test is initiated, the LCD display indicates

Test 42 and OUTPUT message as shown in the figure

6 .

TEST 42 OUTPUT 1

(fig. 6)

(1) TEST 42 - 49 : INDIVIDUAL OUTPUT level

check

1 Continuous sounds (—6.5 ± 3 dBm at 880

Hz) can be obtained from the 1-8 INDI-

VIDUAL OUTPUT connectors (RL: 10k£2,

Maximum noise level: —77.0 dBm).

2 Continuous sounds (—16.0 ± 3 dBm at 880

kHz) can be obtained from the MIXED OUT-

PUT I and II connectors (RL: 10kS2, Maxi-

mum noise level: —80.0 dBm).

10.

TEST 52 — 53 : Headphones output level

check

When this test is initiated, continuous sounds (—15.0

± 3dBm at 880 kHz) can be obtained from the

PHONES connector (RL: 47fZ, Maximum noise level:

-64.0 dBm).

* TEST 52, 53 - L, R

9

SiijfTUA4 (880Hz) ITT

<n v

h

** if 3 sfip £T x "/ 9 L £ To

Rhv'ov lok^r-A)

1—8 = —6.5± 3 dbm

I , II = —16.0+ 3 dbm

/ A XV'OV
1—8 = -77.0dbm ITT

I, II = -80.0dbm ITT

LCD

TEST-42 OUTPUT 1

• TEST-42, , ,49 = ( 1 - 8 )

• TEST-50 ,
51 = ( I , II)

10

^•y K7t JL >y ?£fiA»iTo
SifrffaC: A4 (880Hz) TIT

<n

v

L t To

uhT: V'OV 47T — a)

L
,
R = -15. 0± 3 dbm

/ A XV'OV
L,R = -64.0 dbm ITT

• TEST-52, 53= (L, R)

11.

TEST 54 — 55 : Mix gates check

When this test is initiated, continuous sound can be

obtained in the order of note C, D, D#, E,
,
B, C

from the MIXED OUT I and II connectors or the

PHONES connector.

* TEST 54, 55 = I, II

11

MIXOUT I , II b OfjUjU K v 5 V r V y v K

mL tJ S ft. h CO T\ T T #ifclT

£fitt£L£T 0

^•y Kv.-t To ( I , II = L, R)

• TEST-54, 55= (I, II)

12.

TEST 56 : Memory Initialization

When this routine is initiated, the LCD display indi-
\

cates the message as shown in the figure 7.

TEST-56 Init system? (ENT + YES)

(fig. 7)

If the +1 switch is pressed while pressing the ENTER
switch, the memory will be initialized. If the +1 switch

is pressed without pressing the ENTER switch, the

initialization will not be activated.

12

TX802 <n fcjJBHfc LIT
toM'ik'f rENTERj Jf-^ffL4Tb r + l

(YES) j A-£, r+ l (YES) J

A — To

LCD

TEST-56 Init system? (ENT + YES)



13. TEST 57 : Store data

When this routine is initiated, the LCD display indi-

cates the message as shown in the figure 8.

TEST-57 Load data (ENT + YES)

(fig. 8)

(1) Insert a standard accessory ROM cartridge to the

CARTRIDGE slot.

(2) If the +1 switch is pressed while pressing the

ENTER switch, VOICE and PERFORMANCE
data will be stored in internal memory.

(3) If the +1 switch is pressed without pressing the

ENTER switch, data will not be stored.

(4) If this routine is performed, normal operation

will be restored.

13 *n-K
TX802 X>|*J§M ^ ; X,

^ > zco&r- 9 - Y 'J "/ bD-FLIt
b ') "/ h i; -y vx v v

L, rENTERj r + l(YES)j

d — K r + l (YES) j 3f
—

00A £ ft Lit,

LCD Mm

TEST-57 Load date ? (ENT+ YES)



FM TONE GENERATOR

Notes DESTINATION ABBREVIATIONS

A : Australian model J : Japanese model

B British model M South African model

C Canadian model Q South-east Asia model

D West German model U U.S. model

E European model V General export model (110V)

F French model w General export model (220V)

G Belgian model X General export model

H North European model Y Export model

1 Indonesian model
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Ref.

No.
Part No. Description SI5 3, £ Remarks

1

2

3

3

3

V B 6 67200
VB667300
VB667400
VB672700
VB672900

t

Side Board
Side Board
Rear P a n e

1

Rear Panel
Rear Panel

l.

R

« ttt ( L )

m & ( r )

u y a* % b
>j y a“ % n
U 7 a" * b

J

U

C 1
3

3

4

5

6

VB673000
VB671300
VB667500
VB670300
VA029600

Rear Panel
Rear Panel
Stay
Front Pane!
Escutcheon (1.)

v y a“ x b 1

! u y a° * b
x 7 —

: 7 rt > l- a° * b
;
S W x X ft "j v a >

H

D

Power ON/OEF B
7

8

9

10
11

VB670500
VB 5 01600
VA001000
V A3 1 4300
V A3 1 4400

Cover, Meter
Circuit Board

j Escutcheon
Escutcheon
Escutcheon

PH

j, -- q -- 7j a --

P N '> “ b

S W X 7, ft 7 v 1

S W X 7 ft 7 v .4 7
S W x X ft 7 '> :i >

16

8

MODE SELECT 1m VC006700
VB671900
VB248500
V B 2 48600
VB248700

LCD Assembly
Cartridge Assembly
Key Top
Key Top
Key Top

40X2 LED LCD A s s
1

y
ft — h ') "/ 'J A s s ’ y

h 7 7 4r X v 7
b 7 7 4= x 7 7
1^74^77

1

2

3

24
05
02
02
02

VB248800
V B248900
V B249000
VB249100
V B249200

Key Top
Key Top
Key Top
Key Top
Key Top

b 7 7 3s V "J 7
b 7 7' T' 7 "J 7
b 7 7 f T 7 7
h 7 7 4 t "j 7
b "j 7 -T t v 7

4

5

6

7

8

02
02
02
02
02

14
14
14
14
14

VB676000
VB676100
V B676200
VB676300
V B676400

Key Top
Key Top
Key Top
Key Top
Key Top

b "j 7 v "j 7
b 7 7 ^ v 7 7
b 7 7 4 1- v 7
h 7 7 4 r 7 7
b V 7 4 v 7 7

PERFORM SELECT
PERFORM EDIT
VOTCE SELECT
VOICE EDIT(I)
SYSTEM SETUP

oi
01

i

01
i
01

;

01

14

14
14
14
14

VB676500
VB676600
VD781400
V8676700
V B676800

Key Top
Key Top
Key Top
Key Top
Key Top

b y "/ -r "j

b v y* 3r -r "j ^
b v y? 3r -r v
b v ^ -r 7 y
b v T ^ v "j /

VOICE EDITUI)
UTILITY
STORE/COMPARE
<- THT
-» CRT

14
14
14
14
14

VB676900
VB877000
VB677100
VB677200
VC472500

Key Top
Key Top
Key Top
Key T o

Key Top

b "j 7 + x V 7
b 7 7 + x 7 7
b "J 7 *r * "J 7
b "j 7 4r r v 7
b 7 7 ^ X 7 7

-/
. #

ENTER SPACED
0N/YES+1 UPPER
0FF/N0-1 LOVER
0 ABC

01
01
01

01
01

14
14
14
14
14

VC 472800
VC472900
VC473000
VC473200
VC473300

Key Top
Key Top
Key Top
Key Top
Key Top

b 7 7 * X 7 7
b 7 7 X -7 7
b 7 7 ^ t "j 7
b 7 7 * X 7 7
V "J 7 *r * "J 7

1 DEF
2 GHI
3 JKL
4 MN0
5 PQR

01
01
01
01
01

14
14
14
14

15

VC473400
VC473500
VC473600
VC473700
VB498700

Key Top
Key Top
Key Top
Key Top
Circuit Board DM

b v -f ^ v v y*

b y r "J

V v y
r ^ t 'V

7“

b y V 'V
"/

D M - b

6 STU
7 VWX
8 YZ!
9 »& +

01

01
01
01
57

16

16
16
16
16

VB502200
VB502300
V B502500
VB502600
VB970900

Circuit Board
Circuit Board
Circuit Board
Circuit Board
Circuit Board

PS
PS
PS
PS
PS

P S '> - b

P S > - b

P S v — b

P S — b

P S - b _

J

U

C

H

D

1
CBS 1 1 230
CB806850
CB072750
CB032840
L A003690

Cord Strain Relief
Cord Strain Relief
Cord Strain Relief
Cord Stra in Relief
Lug Tern i na

1

SR-6N-4
SR-6N3-4
SR-4N-4
SR-5N-4

3 “ K 7 b y rt -
rr — F y b v a" —
n — K X b 7 rt —
n - K X b 7 rt -

U

C

H

D

C , D

02
02
01
01
01

19
20
20
20
20

VA803700
HG001820
MG 000 1 00
MG000270
VC309900

Switch Panel
AC Cord
AC Cord
AC Cord
AC C o r

d

7 A 3 . 0 M

1 0 A 1 2 FT
1 0 A 3.3M
2 . 5 A 3 . 3 M

X A *j -7 7 X 11/

H — K

m m n - k

M ^ n — K

J

IJ

C

H

02
05
08
09
06

20
21
22
23
24

MG000450
VB687600
CB812380
VB671800
LB301910

AC Cord
Rod
Push Button
Circuit Board Assembly
An g 1 e B r a eke t

6 A 3 . 5M

JK
HLJ0999-01 -480

n 7 K
7 "j v u. % y
JK'>~'bAss’y
U ^ ^ It

D

1
25
26
27
28
29

VB248100
VB248000
CB801270
CB834960
V C048700

Bottom Cover
Top Cover
Foot
Holder
Tilt Stand

BL

47 b A ft rt -
b 7 7 ft rt —
7 A £
X £ > KdsJUjf —
5s

Jl b X ^ > K

07
09
01
02
11

30
31
32
33

VC075400
VC104100
VC104200
VC089400

0P Guide Holder
OP Guide Sheet A

OP Guide Sheet B

NylonRivet N R P -232

O P 7f -f K * inr -
O P ^ X H “ b A
OPTfXK'X-bB
7 -4 n y ') *< y b 1

* : New Parts CjjffSgBffi) NR : Japan Only 2



Ref.

No.

1

Part No.
i

Description

34 ED330066 i B i n d Head Screw 3.0X6 FCN3BL
35 ED330086 Bind Head Screw 3.0X8 FCM3BL
36 EV413036 Toothed Lock Washer A3.0 FCM3BL
37 ED340126 Bind Head Screw 4.0X12 FCM3BL
38 ED340066

j

Bind Head Screw 4.0X6 PC M3 B L

Kl‘» Toothed Lock Washer A4.0 FCH3BL
EV103126 Hcxagohal Hut
E A330146 Pan Head Screw
EV108030 Hexagonal Hut

12 BL
3X14 FCM3BL
3.0 ZHC2Y

pn -S

ft 4 > K 'h
i *

V
•ft 4 > K * s. +V
m am it
ft H > K <1> V
ft -f > K * x *Vmmmz -

^ i~ *j h
/> *

7 t? y v ft A d" >1* h

Remarks -7>

01

01
01
01
01
01
01
01
01



ELECTRICAL PARTS n \
Qn)

Ref.

No.
Part No. Description

VB498700 Circuit Board DM
VB671 800 Circuit Board Assembly JK
V B 5 0 I 6 0 0 Circuit Board PN
V B502200 Circuit Board PS
VB 502300 Circuit. Board PS

D M b
J K b
P N b
P S v
P S b

VB502500 Circuit Board
V B 5 0 26 0 0 Circuit Board
VB970900 Circuit Board-

VB498700 [Circuit Board
I G 0 0 1 3 9 0 |

rc

IC0425O0 ! C

j I G 1 070 0 0 |

If

I IG06S-510 IC

I
IG 1 30500 I IC

: rc 1 16 200
XB 4 7 60 0 1

I G 0 2 7 0 1 0

I G 0 5 1 0 0 0

I GOB 1 100

PS P S '> ” h

PS PSv-h
PS P S v " h

DM DM7- h

N.IM4558DV r c
KJH4556 i c:

HJM072D I c
N J M78L05A I (7

N.IM79L05 I C
PST518B-2

!

1 c
N.I ((7301 D r c
(1 D741.S04P I c
TC40H004P I c
TC40H074P !

i c
I R008600 1C

16068100 I IC

I G 0 7 860 0 1C
1

161 1 1 900 1 IC

IG 1 30700 j
IC

TC74HC86
TC40H240P
TC40H374P

!
TC40H138P

;

TC40H245P
I RO 36550 IC ' S N 7 4 :H C 3 6 5 N

IR000450 IC : SN74HC04N
IR000850 IC

!
SN74UC08M

I R 0 0 1 450 1C : SN74HC14H
I RO 13850 i IC : SN74UC138N
IkOI 3950 ; IC

I R 0 1 7 4 5 0 IC

1R024550 IC
I R 4 0 5 1 7 0 I

C

XB 529001 j IC
X A8 9 800 1 ! IC

XD245001 IC

I G 1 4 8 500 IC

X B0 1 30 01 I IC

X B 2 2300 2 I IC

XB 22 4 0 02 IC

X B 5 3600 2 1C

XA489001 IC

X A 5 6 60 0 1 IC

1X000470 Photo Coup 1 1 er
IAI01570 Transistor
I C 181 580 Transistor
t A 09 33 7 0 iTransistor
1X000760 ! D i od

e

VB1 87300 (Resistor Array
VB187500 'Resistor Array
H 2 0047 0 O' Resistor Array
V B 3 5 0 600 'Resist, or Array
V C 0 0 57 0 0 : R e s i s t o r Array
F Z 0 0 4 1 1 0

i

S o m i c o n <1 uc t i v o Cera
FZ 006 9 70 KMT Fi 1 ter
VB576900 EMI Filter
VD06S600 Quart?: Crystal Unit
VB817500 Ceramic Resonator
GE30061 0 Ferrite Bead
VR436900 Lithium Battery

VR67180Q Circuit Board Assembly
IC287B00 Transistor
V A 9 280 0 0 Filter
VC01 7500 iPhone Jack
LB500620

I

D IK Jack

V B 5 0 1 6 0 0 Circuit Board
V A 2 6 2 3 0 0 LED
H L 3 1 4 47 0 Metal Oxide Resistor
KA906 5.1G Push Switch
LB203090 Phone Jack
VB971 1 00 Coil

VB 50 2200 cTrc u 1 1 Board
VB50230G Circuit Board
VB50250Q Circuit Board
VB502600 Circuit Board

SN74HC139N
SN74HC 1 7 4 N

SN74IIC245N
M C7 4 B C 4 0 5 1 N

HI163C03Y P

V M 3 6 0 9

I! 1153 B0 3 VP -N

T C 5 5 B 5 L “ 1 2 « 1 5

TC5564PL- 1

5

9 5 2 A V I 0 0

9 521! V 1 0 0

9 52(1 V 100
V M 2 6 0 4

P CM54HP
TIP 552
2 S A 1 0 1 5 0 . Y

2SC1815 Y , G K

2SA933S Q ,

R

1 SS 1 76
4.7k Q, x 8

1 0 k Q x 8

R ML 1 2 4 , 7

K

RMI.S8- 1 02 J

RXB-F9E474J
0 . I u 16V M

LS MT Y 2 23 MB

DS31O-55D-104H1
L 4 2 6 5 M A T - 4 9

8M CSA8MT
BL02RN 1 -R62T?
CR2032-P5-2

JK
2SC2878 A *

B

D-03C
11 1.J4306
5 P TC S 46 50

PM
LN242RP RK

47 Q IV
KVQ-Q8R1 3K

HLJ0521
20 m B

b h 7
> v X 4?

7 v 7. 7
V v 2 7
- F

7 M
.

y b 4
2 b -Y

7 b Y

T bd
4? -7 a >

j i & $ — E M
7 4 )l 7 — H M
m m ?
5: y 7 ftt ®j

7 y f e — >e

.-I 7 z. it

i c
i c
i c;

i c
I c
I c
i C
I c
i e
i c
i c
I c
I c
1 c
I c
I c
I c
i c;

i c
7 *

F 7
F 7
F 7
y 7
IS a

fS ft

« ft

¥ €
L C
L C
yk &
tT 7
y j:

|

J K 7 — F A s s
1

y
:

F 7 7 b X *
) 4 X y * At & D I P

i
* — > v ¥ 7
d i n v * v 7

:
p n b - f

|LED
i m it # M m
|

7 >v b * S W
,7 ” b b ^ 7
n 4 )l>

P S b ^ F

P S b - h

P S b - F

P S b ~ F

OP AMP

.

OP AMP.
OP AMP

,

5V Regulator
- 5 V 0 , 1 A

System Reset
ANALOG Svitc
I H V

V

OFF
EX-0R
IN V

OFF
DEC PFMP
BUS BUFF
BUS DR I

INV
and
INV
DECO 3

DEC02
D . FF
Transceiver
ANALOG MPX
CPU (Slave)
EG W

CPU (Master)
6 4 K SRAM

; 8 K X 8 SRAM
:

ROM (Ma i n )

ROM (Wave)
R (] M ( S 1 a v e )

EX-F9K472J5
E X B - F 9 E 1 0 3

Honaura l

; Stereo

tVJoYfty Parte MR -7
: Jaoan Onlv



Ref.

No.
Part No. Description

VB970900
XB44900

1

X B 4 5 0 0 0 1

TK000480
VB642500

Circuit Board
IC
IC
Photo Coupller
Photo Coup ller

PS
AN7815F
AH 7 9 1 5 F

PCS 1

7

pent
TC263400 Transistor 2SC2634 R.S.T
1 C 26 5 500 Transistor 2SC2655 0 ,

Y

1X554350 Transistor 2SC3310
1X553890 Transistor 2SC3559
IK 00 1 380 Diode 1SS84
1 F00 8590 D t odo ERB44-02
1X800880 Diode S2K-20
T H 00 1 74 0 Diode ERB44-06
1 H 001 7 50 Diode ERB43-02
VB845200 Diode Stack S 1VB ( A ) 40 1A 40
1X553900 Diode S t a c k SI W B ( A ) 60
1 F00 1 470 Zener Diode RD6.2EB2 6.2V
HI. 314100 Me tat Oxide Resistor 1 0 2 IV
HL314B80 M e t a 1 Oxide Resistor 682 IV
’(11,325220 Metal Oxide Resistor 220 Q 2V
B 1, 3 2 V 6 8 0 Metal Oxide Resistor 68 K 2 2 W

HL3281 20 Metal Oxide Resistor 1 2 0 K 2 2 V

HZ004840 Thermo Fusing Resistor 102 2V
H/. 004850 Wire Wound Resistor 1 0 Q 3 V

HZ004870 Wire Wound Resistor 2. 22 3

W

HZ004880 Wire Wound Resistor 4.7 2 3 V

H 7004860 Wire Wound Resistor 22 2 3

U

HT570540 Trimmer Potentiometer B 1 .0X2 RVF
V A 87 9 30 0 Ceramic Cap, 220 P 400V
VA879600 C ft r a in i r Cap, 1000P 400V
V A 8 / 9 9 00 Ceramic Cap, 2200 P 400V
K 1494 1 00 Ceramic C a p

,

0.01 400V
FR 203220 Ceramic Cap, 0 .22 250V
V ft 0 9 7300 Ceramic Car. 0.47 250V
KJ 129 100 Electrolytic Cap. 1 000 u 10V
GK300820 Co i 1 1 50 u H

V B 6 3 8 0 0 0 Coil NF01UA502
K A 8 0 3 ft 1 0 Push Switch RSB-8213A
KB000350 Fuse T250V 2

A

KB001 240 F use T250V 2

A

KB00071

0

Fuse T250V 500mA
[,820 1530

1
Fuse Holder PC -Fill

VC006700 LCD Assembly 40X2 LED

ft A 8 3 9 100 Power Transformer
Power 1 Transformer

GA839510 Power Transformer

AC Cord 7 A 3.0M
MG 000 1 00 AC Cord 1 0 A 1 2 FT
MG000270 AC Cord 1 0A 3 . 3

M

VC 309900 AC Cord 2..5A 3.3M
MG 0004 50 AC Co r

d

6 A 3.5M

h5 n°n ^ Remarks

P S 7 - ft

- — —

-

D

I C 15V Regulator 04
I c -15V Regulator 04
7 * ft i3 X 9 J.U.C 03
7 * h * 7* 7 H , D
ft ^ 7 '>* 7 * 03
ft 7 7 V 7 * 03
ft 5 7 7 * J.U.C 03
ft 9 7 V 7 a H.D 07
it 4 * — F 01
# 4 it - K

i

oin
if ^ H — K
lit 4 * - K
if 4 a - K 131

J.U.C in.
if -V X — K 7 H v 7 H.D 04
v i — y -r * - k 01

pmh & « w m as jft J.U.C. H.D 01
J.U.C, H.D 01

01

m it & k w m % a* J.U.C 01

m ^ & * » m as at J * U , C , H , D 01

& at a # t a - 7 c

b 7 7 ft #6 fft. J.U
t X > F fftl la J.U, c

t 7 7 ft ffi H.D
b 7 7 ft ftij In, H . D

¥ V R 02
J.U.C

w m % o 7 J . U . C . H , D

& i# m n 7 ] J . U . C , H . D 01

M «f B £ 3 7
|
J , II . C . H . D 01

M «f & 5£ 7 7 !
J . U , C , H

« «f m £ 3 7 J, D

7 5 3 7 02
3 A )\s !£
3 7* /U E9
7 >v 7 a S W m
k a — 7 J la
t; 3.

— 7 U.C 03
k :j, — X 1u 02
t a,

— "X & )V — 01

LCD A s s ' y 24

ft 7 > X J.U 1 2

m ^ ft 7 7 7 c

W SR ft ^ 7 7 H.D

& M 3 “ K J 05

mm 3 - f [1 08
mma- k C 09

mm3- k H 06
mm3 - h D

i


