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PARTS SPECIFICATION
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MEGA DRIVE

PAL-G (GERMANY)

ASSEMBLY DRAWING



1TEGA DRIVE FOR PAL-G

iENERAL REFERENCE NUMBER LIST

..............................................................................................................

'EF NO. PART NO DESCRIPTION V4 QTY V6.5
)0 1 610-5077-01 ASSY TOP CASE M5 EUROPE 1
610-5077-01A ASSY TOP CASE M5 EUROPE VA (1)
610-5283 ASSY TOP CASE M5 VA EUROPE (1)
)02 253-6310-01 BOTTOM CASE M5 PAL-1I 1
253-6264 LID M5 1
253—-6310-01A BOTTOM CASE M5 PAL-1 VAGB.5 1
253-6264 LID M5 1
01 837-7459 IC BD M6 VA4 PAL-G 1
837-8778 IC BD M5 VA6.5 PAL-G 1
02 839-0199 ASSY SUB BOARD M5 1 1
.03 839-0262 ASSY SUB BOARD3 M5 1 1
101 012-0310 TAP SCR PH 3%10 6 6
102 012-0308 TAP SCR PH 3%8 8 8
203 029-0227 DELTITE SCR PH 3x%6 1 1
104 028-0087 TAP SCR PH 3%x12 BLK 5 5
105 250-5161 PLATE NUT MD 1 1
301 250-5135 SHIELD PLATE M5 TOP 1 1
302 250-5136 SHIELD PLATE M5 BOTTOM 1 1
303 253-6298 60P CARD EDGE COVER 1 1
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ASSEMBLY LIST FOR MEGA DRIVE PAL-G

INDEX
1001
1002
1003
1004

TOP CASE ASSEMBLY 1
TOP CASE ASSEMBLY 2
SHIELD PLATE TOP ASSEMBLY
MAIN BOARD ASSEMBLY



ARTS LIST FOR MEGA DRIVE PAL-G

1001 TOP CASE ASSEMBLY 1

---------------------------------------------------------------------------------------------------

S e e TR Nk L E R I

201 012-0310 TAP SCR PH 3%10 6



201




PARTS.LIST FOR MEGA DRIVE PAL-G

1002 TOP CASE ASSEMBLY 2

...................................................................................................

...................................................................................................

610-5077-01 ASSY TOP CASE M5 EUROPE (1)
610-5077—-01A ASSY TOP CASE M5 EUROPE VA (1)
610-5283 ASSY TOP CASE M5 VA EUROPE (1)






PARTS LIST FOR MEGA DRIVE PAL-G

1003 SHIELD PLATE TOP ASSEMBLY

REF NO. PART NO. DESCRIPTION QTY
202 012-0308 TAP SCR PH 3%8 7
203 029-0227 DELTITE SCR PH 3%6 1
301 250-5135 SHIELD PLATE M5 TOP 1



203

1003 SHIELD PLATE TOP ASSEMBLY




PARTS LIST FOR MEGA DRIVE PAL-G

1004 MAIN BOARD ASSEMBLY

REF NO. PART NO DESCRIPTION QTY
101 837—-7459 IC BD M5 VA4 PAL-G (1)

837-8779 IC BD M5 VA6.5 PAL-G (1)
102 839-0199 ASSY SUB BOARD M5 1
103 839-0262 ASSY SUB BOARD3 M5 1
202 012-0308 TAP SCR PH 3%8 1
204 029-0097 TAP SCR PH 3%12 BLK 5



1004 MAIN BOARD ASSEMBLY

204




1.

2.

PROCEDURE OF DISASSEMBLY AND ASSEMBLY OF MEGA DRIVE

FOR
PAL-G (GERMANY)

DISASSEMBLY

PROCESS 1

PROCESS 2

PROCESS 3

ASSEMBLY

PROCESS 1

Removing the screws from Bottom Case.

1)
2)

Upset the unit.
Remove 6 screws (201) for Bottom Case.

Removing the Top Case.

1)
2)

Hold up the Top Case to direction (A).
Remove 2 pin connector from Lead wire of
the Power LED fixed on the rear side of

Top Case.

Removing Shield Plate and Main Board

1)
2)
3)
3)
4)
4)

Remove 7 screws (202).

Remove a screws (203).

Remove the Shield Plate.

Remove a screw (202).

Remove 5 screws (204).

Remove the Main Board from Bottom Plate.

Setting of Main Board

1)

Set Main Board on the Bottom Case.

At this setting, it is important to coincide
each centre of screwing hole in Main Board

with corresponding each centre of screwing hole
of Bottom Case.

Fix 5 screws (204).

Fix 8 screws (202).

Set the Shield Plate on Main Board.

At this setting, it is important to coincide each
holes to the Bosses of Bottom Case.

Fix a screw (203).

Fix 7 screws (202)

At the setting of Sub Boards (for phone and AC
Adaptor), it is important to correctly set the
holes of Sub Board to Bosses of Bottom Case.
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PROCESS 2

PROCESS 3

Setting of Top Case

1)

2)

3)

Set the Knob of volume to the scale position "O"
and power switch knob to off position on the Top
Case.

Insert two pin connector of power LED lead wire
into the lead wire of LED fixed on the rear side
of Top Case.

In this 4insertion, it is important to £fit the
longer lead wire of LED (anode) to the red lead
wire of connector (positive polar).

Firmly set the Top Case to Bottom Case.

Screw fixing of Bottom Case.

1)
2)

Upset the unit.
Fix 6 screws (201) to the Bottom Case.
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MEGA DRAIVE SPEAR PARTS LIST FOR PAL-G & PAL-1

No Parts No. Descripsion
610-5077-01 Assy Top Case M5 Europe (V4)
1/610-5077-01A| Assy Top Case M5 Europe VA (V6.5)
610-5283 | Assy Top Case M5 VA Europe (V6.5)

......

......

......

......

..........................

315-0328
315-0555 |
315-0041 |
315-0413
230-5053-A

315-5364
315-5402 |
315-5433 |
313-5089 |
313-5079
313-5067

..........................

..........................

200-5086-02

................................................................
................................................................
................................................................
................................................................
................................................................
................................................................

................................................................

RF MODULATOR PAL-G YAA21-0496







MEGA DRIVE

PAL-G (GERMANY)

ACCESSORIES

I.I ST
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MEGA DRAIVE ACCESSORIES LIST FOR PAL-G (GERMANY)

NO PARTS NO. DESCRIPSION
610-5327-02 ASSY CONTROL PAD M5 VA EUROPE
1610-5372-01 | ASSY CP M5 REV. EUP SE
610-5376-01 | ASSY CP M5 REV. EUP
"""" 400-5122A | AC ADAPTOR AC220V/DC10V L.oA |
1400 51228 | AC AbApTOR ACzIOWE T OV Tk
"""" 610-5128A | ASSY RF SW BOX WRF CABLE
P 610-5128A-01| RF SW BOX WRF CABL_AD? MK3088
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|  PCB REPAIR PROCEDURE
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PCB FLOW CHART
PHENOMENON & CAUSE
NO POWER TURN ON

NO POWER LED ON
BLACK SCREEN AFTER POWER ON

GRAY SCREEN AFTER POWER ON
DEFECTIVE RESET CIRCUIT

NO SRES
NO VRES BUT SRES ON
NO ZRES BUT VRES ON

NO VA(0-23) & VD(0-15) ON

VA(0-23) ON BUT NO VD(0-15) LINE

VRES, ZRES & ZCLK ON BUT NO ZA(0-15) & ZD(0-7)
VRES, ZRES & ZCLK ON BUT ZA(0-15),ZD(0-15)
STOP AFTER A WHILE

PICTURE PROBLEM

BLANK SCREEN

SCREEN INTERFERENCE WHEN SHAKE DIN CONNECTOR
BLACK & WHITE SCREEN

CHECKER SCREEN

SOUND PROBLEM

DRUM SOUND WHEN TURN ON POWER

LOOSE SOUND WHEN SHAKE DIN CONNECTOR

SOUND FROM HEADPHONE BUT NOT FROM DIN
CONNECTOR.

SOUND FROM DIN CONNECTOR BUT NOT FROM
HEADPHONE

NO SOUND FROM RIGHT OR LEFT HEADPHONE
NOISE FROM HEADPHONE WHEN ADJUST VOLUME LOW



NO SOUND BOTH FROM DIN CONNECTOR & HEADPHONE

NO SOUND SIGNAL FROM IC11(YM-2612)
NO SOUND EVEN SIGNAL FROM IC11(YM-2612) ON

SOUND NOISE FROM DIN CONNECTOR & HEADPHONE
CONTROL PAD MALOPERATION

PAD BUTTON ALWAYS ON

EM FILTER REGISTER IS LESS THAN COUPLE OF
10 OHMS.

INPUT SIGNALS TO PAD ARE LOW & RESISTER
BETWEEN GND IS M-OHM ORDER.

CONTROL PAD BUTTON CANNOT TURN ON
BUTTON ON CONTROL PAD RANDOM ON

MALFUNCTION WHEN CONNECT TO MEGA CD



2. PCB REPAIR FLOW CHART

START
]
]
NO
CHECK VOLTAGE --?2CHECK PATTERN BETWEEN DC IN
AT POWER SW AND POWER SW, SPECIALLY PCB CRACK
! YES
NO
vCcl, VvC2 +5V ? --?CHECK VCC1 (IC15 7805),
VCC2 (IC17 7805)
! YES (REFER TO 3-1-1)
NO
X'TAL OSCILLATE ? --?V0 PCB 0.K.?--?REPLACE X'TAL
IYES ! YES
1
1
! CHECK VOLTAGE ON SUB PCB
NO
SRES ON ? --?VREF IS ABOUT 2V?--?REPLACE XA-1145
'YES ! YES
]
]
' MRES REACH TO 5V WITHIN 1.6SEC.?--? CHECK CR
NO
VRES ON ? --? REFER TO 3-1-3-1-2
'YES
]
I
NO NO
ZRES ON ? --? VD(0-15)&VA(0-23) 0.K? --? REFER TO 3-1-3-1-3
\YES ! YES

BOARD CRACK, SOLDERING PROBLEM, RUST



CAN GET PICTURE ?
i YES
CORRECT PICTURE

YES

SOUND ON ?

i YES
PAD ON ?

YES

RUNNING WITH DEMO

END

NO
---? REFER TO 3-2-1

NO NO
--=? B/W SCREEN ? ---? CHECKER SCREEN
i YES i YES
REPLACE X'TAL REFER TO 3-2-4
NO

---? REFER TO 3-3

-—-? REFER TO 3-4



3o

3. PHENOMENON & CAUSE
3-1. NO POWER TURN ON

3-1-1. NO POWER LED ON

A. PCB CRACK AT DIN CONNECTOR PORTION OR SOLDERING
PROBLEM

B. PATTERN DISCONNECTION BECAUSE OF BOARD CRACK UNDER
RADIATION PORTION OR CORROSION

C. PATTERN CUT BECAUSE OF BOARD CRACK AT POWER SW OR
CORROSION

D. DEFECTIVE IC17

3-1-2. BLACK SCREEN AFTER POWER LED ON

A. DEFECTIVE X'TAL

3-1-3. GRAY SCREEN AFTER POWER LED ON
3-1-3-1. DEFECTIVE RESET CIRCUIT
3-1-3-1-1. NO SRES

A. DEFECTIVE IC13 CXA-1145 VRFE (CONSTANT VOLTAGE: 2V)
B. DEFECTIVE ICl4 LM-358 SRES (CONSTANT: 0.3SEC.)

3-1-3-1-2. SRES ON BUT NO VRES (IC4)

A. VER.O0,1,2 VER. 4 VER.5 VER. 6
+ 315-5308 315-5364 315-5402 315-5403 DEFECTIVE

3-1-3-1-3. VRES ON BUT NO ZERS

A. VD(0-15)&VA(0-23) PATTERN DISCONNECTION BECAUSE OF
BOARD CRACK OR CORROSION
B. VER.O,1,2 VER. 4 VER.5 VER. 6
315-5308 315-5364 315-5402 315-5433 DEFECTIVE
C. ICl 68000 DEFECTIVE
D. IC8 315-5313 DEFECTIVE

3-1-3-2. NO VA(0-23) & VD(0-15) LINE ON (IC4)

A. VER.O0,1,2 VER. 4 VER.5 VER. 6
315-5308 315-5364 315-5402 315-5433 DEFECTIVE



3-1-3-4. VA(0-23) LINE ON BUT NOT VD(0-15) (IC4)

A. VER.O,1,2 VER. 4 VER.5 VER. 6
315-5308 315-5364 315-5402 315-5433 DEFECTIVE

3-1-3-5. VRES, ZRES & ZCLK ON BUT ZA(0-15)&ZD(0-7)
STOP AFTER A WHILE

A. I1C6 Z80 DEFECTIVE
3-1-3-6. VRES, ZRES & ZCLK ON BUT ZA(0-15)&ZD(0-7)
A. ICl1l YM-2612 DEFECTIVE



3-2 PICTURE PROBLEM

3 1. BLACK SCREEN

CRACK AT DIN CONNECTOR

IC13 CXA-1145 DEFECTIVE

PATTERN DISCONNECTION BECAUSE OF BOARD CRACK AT
IC13 CXA-1145

-2-
A. VIDEO SIGNAL LINE DISCONNECTION BECAUSE OF BOARD
B.

C.

3-2-2. SCREEN INTERFERENCE WHEN SHAKE DIN CONNECTOR
A. DEFECTIVE DIN CONNECTOR
B. BOARD CRACK AROUND DIN CONNECTOR
C. MALSOLDERING OF R25 OR C32
3-2-3. B/W SCREEN
A. DEFECTIVE X'TAL
3-2-4. CHECKER SCREEN
A. PATTERN DISCONNECTION BECAUSE OF BOARD CRACK AT
AD(0-7) & SD(0-7) OF IC9 & 10

B. DEFECTIVE IC8 315-5313
C. DEFECTIVE VRAM(IC10)



3-3. SOUND PROBLEM

3-3-1. DRUM SOUND WHEN TURN ON POWER (ONLY FOR VER.O)
A. SPECIFICATIONS OF S-RAM (IC7) UNEVEN

3-3-2 LOOSE SOUND WHEN SHAKE THE DIN CONNECTOR

A. DEFECTIVE DIN CONNECTOR
B. CRACKED BOARD AROUND DIN CONNECTOR

3-3-3. SOUND FROM HEADPHONE BUT NOT FROM DIN
CONNECTOR

A. DEFECTIVE ICl13 CXA-1145
B. DEFECTIVE ICl4 LM358

3-3-4. SOUND FROM DIN CONNECTOR BUT NOT FROM
HEADPHONE

A. DEFECTIVE ICl12 CXA-1034
3-3-5. NO SOUND FROM RIGHT OR LEFT HEADPHONE

A. DEFECTIVE ICl12 CXA-1034
B. DEFECTIVE ICl1l1 YM-2612

3-3-6. NOISE FROM HEADPHONE WHEN ADJUST VOLUME LOW

A. CANNOT REPAIR IN CASE OF VER.O

B. DEFECTIVE CR OR VR AROUND IC12 CXA-1034

C. PATTERN DISCONNECTION BECAUSE OF BOARD CRACK
AROUND IC12 CXA-1034

3-3-7. NO SOUND BOTH FROM DIN CONNECTOR AND HEADPHONE
3-3-7-1. NO SOUND SIGNAL FROM ICll YM-2612
A. VER.O,1,2 VER. 4 VER.5 VER. 6

315-5308 315-5364 315-5402 315-5433 DEFECTIVE

B. VD(0-15) LINE PATTERN DISCONNECTION BECAUSE OF BOARD
CRACK AROUND ABOVE ICs



3-3-7-2. NO SOUND EVEN SOUND SIGNAL FROM IC1l1 YM-2612 ON

A. DEFECTIVE IC6 280

B. DEFECTIVE ICll YM-2612

C. ZD(0-7) LINE PATTERN DISCONNECTION BECAUSE OF
BOARD CRACK OR CORROSION

D. DEFECTIVE ICl12 CXA-1034

E. PATTERN DISCONNECTION BECAUSE OF VCC2 POWER BOARD
CRACK

3-3-8. NOISE FROM DIN CONNECTOR AND HEADPHONE
A. DEFECTIVE ICll YM-2612

10



3-4. MALFUNCTION OF PAD

3-4-1. PAD BUTTONS ARE ALWAYS ON.

3-4-1-1. RESISTANCE OF EM FILTER BETWEEN GND IS
24-65n.

A. DEFECTIVE EM FILTER
3-4-1-2. PAD INPUT SIGNALS ARE "LOW" LEVEL.
RESISTANCE BETWEEN GND IS Mn.
A. VER.O0,1,2,4 VER.5 VER. 6
315-5409 315-5402 315-5433 DEFECTIVE
3-4-2. PAD BUTTON CANNOT ON

A. BOARD CRACK AROUND PAD CONNECTOR

B. VER.0,1,2,4 VER.5 VER. 6
351-5409 351-5402 351-5433 DEFECTIVE
3-4-3. PAD BUTTON TURN ON AT RANDOM.
A. PATTERN DISCONNECTION BECAUSE OF CRACKED BOARD
VAl12 LINE.
3-5. NO OPERATION WHEN CONNECT TO MEGA CD

3-5-1. NO PICTURE WHEN CONNECT TO MEGA CD
A. S-RAM (IC-7) INCOMPATIBILITY

B. VER.0,1,2,4 VER.5 VER. 6 ,
315-5409 315-5402 315-5433 DEFECTIVE

11
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MEGA DRIVE
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SOFT & HARD CHECK MANUAL
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SOFT CHECK MANUAL







3%

MEGA DRIVE SOFT CHECK FLOW

CHECK CARTRIDGE-——”——“~BT§RT
i No
CHECK PATTERNS APPEAR ——— ERROR
| Yes
l
CHECK 1

RESPECTIVE CONTROLIPAD & SOUND CHECK
CONTROL PAD 1(JOY A)
1. 4—KEY BUTTON
2. A BUTTON No
3.B BUTTON - ——=ERROR
4. C BUTTON
5. START BUTTON
}Yes
CONTROL PAD 2(JOY B)
1. 4—KEY BUTTON
2. A BUTTON No
3.B BUTTON — — —= ERROR
4. C BUTTON
5. START BUTTON
lYes
1
CONTROL PAD EXTI(EXT)
1. 4—KEY BUTTON
2.A BUTTON ; No
3.B BUTTON — — — ERROR
4. C BUTTON '
5. START BUTTON
|Yes
!
CHECK 2 No
VERTICAL COLOR PATTERN ———= ERROR
| Yes
|
l
CHECK 3 No
SOUND CHECK ———= ERROR
|Yes




MEGA DRIVE FUNCTION CHECK

-

% HOW TO USE THE CHECK CARTRIDGE %

1. Make sure that the power is turned off beforehand and then install the check cartridge
on the cartridge connector of the Mega Drive. .

2. If the power is turned on, the screen as shown on left is displayed.

3. Check items
(1) Checking of the Control pads 1 and 2 and the respective operation buttons

of EXT.
(2) Checking of the hues of the vertical color patterns.
(3) Checking of the tone quality )
4. Turn the power off and remove the check cartridge from the Mega Drive.

% CONNECTION DIAGRAM ¥t




1%

¥r CHECK ORDER 3

. CHECK 1 : RESPECTIVE CONTROL PAD AND SOUND CHECK =
_r"\. n Check the operation,the clicking feeling and if
EQ the buttons on the screen change for red display

L
: from blue display when pressing the direction
button of the control pad (an optiomal direction),

the respective buttons of A, B, C and the START

E{" b LE button. At this point, check also if the sound is
0oL | hAQR heard and its tone quality is narmal.
1
SCREEN DISPLAY
T TR L
QO ~ Q30 nrQ0Q

OT1T

0

- d | B . JL.‘ - A : L
E& :%3 nA1Q Q. EH] 3 | hdoH EJ '% B
= i T 1 - LT

HJa o
O

RIGIT F DIFECTION BUTTON UPSITE CF DIFECTION BUTTON . BUTTON A
CHECK 2 : CHECK OF THE HUES OF VERTICAL COLOR PATTERNS

Check if the hues of the vertical color patterms,
which are displayed froa the time when the power
is turned on, are normal.

[@18]

-HrO

igm "
LG A
1Z160)
OO0
@)
I
-
40
0n
i rg

Check if the sound, which are emitted from the time
when the power is turned on, is normal.
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STELA DRIVE HORILURE e bTh
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i . CL.LOL, Tdem & Flaw

O %80 .
Seratd. RAM CL-.LJb CIc7)

<
50%0{ JC:/LJ»L

y
@ 68000
DIN NN Chooke

v
—* ‘S'J’"C’J‘"""‘é" 5:;»\:& Cleck

JoY Rt check.
b

Ex Fw:i;ﬁ Slet OLL&L/

FM Soumch Chedd

,1,
Scredcd RAM Chacle (IC28Ic3)

[
y

\

RESET SW Checkr (Monual )
b

Volume Clack (Manul )




L Commech “PF COM Tormind ot Clechetn TV Anama Termisl
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Adjust Slide Uslume B Hare.
Bress Paack SW HD

Ubluma waQ Indicato A—L:u.Qd Lo came R on Qa.clL TU screom.
ondh 2o onsise. (Bo—.Bo=) come ok ‘o TV St«ea_!:ﬂ/\/
Peadphme Ferminad on HD. Steres samd olocke g Lo done.)

A Adjust Shids Ubin. and check Tndicatine monts o adhjudd -
[0 Tuwm sttt Pwea o’{THD

o g0 a bW

3 Nete

1 Hem& db et shat™ cnawt ﬂ{ji\., Tuasn a’% o Boer fo- HD
teansl poes e PN Frtmitll-a\ T cleckiraide |



GENESIS HARD CHECKER ERROR LIST

PRty e S imm
68KSCRATCH IC2, 1Cs8
VRAM IC9, IC10, IC8
Z80 BACK UP .CN3, I1CS6, I1C8
280 SCRATCH IC3, 1C6, 1C8
Z80 AREA Iés,Ics,Ica
Z80 RAM |1ce, 1c7 -
EDCK ~ IC8, IC16
CN2 B2 I1C5 CN2B2, ICS
CN4 CN4, ICS
CN5 CNS, ICS5 .
CN6 CN6, ICS
CN2 FDD lcN2, 1ca
CN2 A28, CN2A28
CN2 B28 Jcna2B2g
CN3 B12 |CN3B12, 1Cc8P39
CN3 B13 CN3B13, 1C8P41
CN3 D14 CN3B14, 1C8P43
CN3 'B18 o CN3B18, IC8P110
CN3 D19 amw CN3B19, 1C8pag
CN3 B31 CN3B31l, IC4 |

' 3
"o z



RF ERROR

RF MODULATOR

CN1 2PIN CN1
CN1 B8PIN {CN1, 1C13
CN1 4PIN 1cN1
CN1 SPIN CN1, IC13

CN1l 6PIN

lcN1, 1Cc13

CN1l 7PIN

|cN1, 1c13

CN1 BPIN

lcN1, 1c13

IC40R6 IC1l, IC4, IC6

IC12 ETC 1C12

1IC11 IC6, IC8, IC11

IC8 P95 1cs, 1c12

CN8 GND CN8, IC12

CN3 B1 CN3B1l, IC12

CN3 B3 CN3B3, IC12

CN2 B29 CN2B29, IC12

CN2 A29 CN2A29, IC12

LR SHORT CN2, CN3, CN8, IC12

Al

<t/

5/725—' 89
ARRI L



MEGA DRIVE

PAL-G (GERMANY)
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veg?) Adaress
GND{2) Bus A1.A23
CLK
oo-ols
AS
.
SCN68000 R/w
£CO Microp uo Asynchvonous
Processor £C1 LD Bus
Status FC2 DVACK Comrol
MEB0O (=t} L SR
Paripheral VMA G Bus Arbitration
Control VPA BGACK Conirol
BERR 1PLO
——1
System) _RESET 1PLI Interrupt
Control} ALY 1PL Control
Figure 2. Input and Output Signais
Table 1 SIGNAL SUMMARY
Signal Name Mnemonic Input/Output | Active State g‘:"
te
Address Bus A1-AZ23 output high ves
Dais Bus 00-D15 nput/output wgh ves
Address Sirobe A5 output low ves
Read/Write RIW Tosd-gh
output write-low ves
Upper and Lower Data Strobes 003, 163 output low yes
Data Transler Acknowiedge DTATR nput low -
Bus Request BR input ow -
Bus Grant 8G output low no
Bus Grant Acknowiedge BGACR nput low -
Interrupt Prionity Level PTO. iPLY, IPL nput low -
Bus Error BERR input low -_
Reset RESET input/ output low no*
Halt HALT input/ output low no¥*
Enable 3 output high -_
Valid Memory Addrass VMA output tow yes
Valid Penpheral Address VPA input low -
Function Code Output FCO, FC1, FC2 output high ves
Clock CLX nput high no
Power Input vee input - -
Ground GND nput - -
*open drain

Address Bus (A1-A23)

This 23-bit, unidirectional, three-state bus
is capable of addressing eight megawords
of data. It provides the address for bus
operation during all cycles except inter-

rupt cycles. During Interrupt cycles, ad-
dress lines A1, A2, and AJ provide Inlor-

mation about what ievel interrupt is being
serviced while address lines A4-A23 are
all set to a logic high.

Data Bus (D0-D15)

This 16-bit, bidirectional, three state bus is
the general purpose data path. it can
transier and accepl data in either word or
byte length. During an interrupt acknow!-
edge cycle, an external device supplles
the interrupt vector on data lines DO-D7.

Asynchronous Bus Control

Asynchronous data transters are handied
using the following control signals:

Address Strobe (AS) — This signal indi-
cates that there is a valid address on the
address bus.

"MAIN BOARD IC1
IC SCN68000C8N64

1/2

PIN CONFIGURATION'

os [1] 54 o5
o1 (3] 53] 06
02 (3] 37) o7
o1 [ 37} 08
00 m EDQ
i (53) 0%0
058 (0] (53] 011
53 [ [37) 012
M (1] si) 013
BYaex (ig] [55) 014
3¢ (1] [sa) 015
BaaTx E [53) anD
K (13} [53) a23
vee [13] 1) az2
cux (i3] [50) a20
ano % (29 vee
RATY (7] 48] A20
L1412 010} a) A
Ly m aa) Ave
€ (3] 3] an?
Vea E 44 ASS
STRR (32 @) ars
w3 (3] a7) Ave
U 24 ajan
w0 (3] [40) a2
ez 26] [39) ant
rc1 (7] 58] A10
Feo (3] (37) A9
as (@] [38) as
A2 (3] (35) a7
a3 3] [34) as
as 33 [33) AS
TOP VIEW

Read/MWrite {(RW) — This signal defines
the data bus transfer as a read or write
cycie. The R/W signal aiso works in con-
junction with the upper and lower data
strobes as explained in the next para-
graph.

Upper and Lower Data Strobes {UDS, LDS)
— These signais control the data on the
bus as shown in table 2. When the RIW
line is high, the processor will 1ead {rom
the data bus as indicated. When the RW
line Is low, the processor will write to the
data bus as shown.

Data Transler Acknowledge (DTACK) —
This input indicates that the data transtfer
is completed. When the processor recog-
nizes OTACK during a read cycle, data is
latched and the bus cycle is terminated.
When DTACK is recognized during a write
cycle, the bus cycle is terminated. An ac-
tive transition ol DTACK indicates the ter-
mination of a data transier on the bus.

1l the system must run at a maximum rate
determined by RAM access times, the
relationship between the times at which
DTACK and data are sampled is important.
All control and data lines are sampied dur-
Ing the SCN68000's clock high time. The
clock is internally bullered, which results
in some slight diflerences in the sampling
and recognition of varlous signals. The
DTACK signal, like other control signals, Is
Internally synchronized to allow for vaild
operation In an asynchronous system. i
the required setup time (¥47)' is met dur-
_Ing S4, DTACK will be recognized during



oWy &

WVAIA QINVIE WUNINWL VI UAIA BUD

ubS | LDS | Riw 08-D15 00-D7
High | High - No vahd data No valid data
X Valid data bus Valid data bts
Low Low | High 815 07
High | Low | Hign | Novaiggans | V24 S bus
Low | Hign | Hign | VI IRBDNS | NG vaig cara
Valid data biuts Vakd daia bus
Low | Low | Low 815 07
Valid dawa bits Vahd data bits
High | Low Low o7* o7
. Valid data bus Vakd data bits
Low | High | Low 815 8-15%

*These conditions are 3 result ol current implementation and may

not appear on luture devices.

S5 and S6, and data will be captured dur-
ing S6. The data mus! meet the required
setup lime (N27). If an asynchronous con-
trol signal does not meel the required set-
up lime, it is possible that it may not be
recognized during that cycle. Because of
this. asynchronous systems must not ai-
fow DTACK to precede data by more than
paramater #31.

Asserting DTACK (or BERR) on the rising
edge o! a clock (such as S4) alter the
assertion of address strobe will allow an
SCNG68000 system to run at its maximum
bus rate. il setup times #27 and 847 are
guaranteed, 131 may be ignored.

Bus Arbitration Control

These three signals lorm a bus arbitration
circuil to delermine which device will be
the bus masier device:

Bus Reques! (BR) — This input Is wire
ORed with all other devices that could be
bus masters. Il indicates to the processor
that some other device desires to become
the bus master.

Bus Grant (BG) — This output indicates to
all other potential bus master devices that
the processor will release bus control at
the end of the current bus cycle.

Bus Grant Acknowledge (BGACK) — This
input indicates that some other device has
becoms the bus master. This signal can-
not be asserted unlil the following four
condilions are met:

1. A bus grant has been received.

2. Address sirobe Is inactive, indicaling
that the microprocessor Is not using
the bus.

3. Data transfer acknowiedge is inactive,
ingicating that another device is not
using the bus.

4. Bus grant acknowledge is inactive, indi-
cating that no other device is still
claiming bus mastership.

Interrupt Control (IPLO,IPL1,IPL2)

Thess inpuls ind! the ded priority
level of the device requesting an interrupt.
Leve! ssven is the highesi priority while
level zero indicates that no interrupts are
requested. The least signilicant bit is
given in IPLO and the most signficant bit Is
contained in IPL2.

System Control

The sysiem control inpuls sre used to
gither reset or halt the processor and to in-
dicate to ths processor that bus errors
have occurred.

Bus Error (BERR) — This input inlorms the
processor that there is a problem with the
cycle currently being executed. Probiems
may be the result of nonresponding de-
vices, interrupt vector acquisition failure,
iliegal access request as delermined by a
memory management unit, or other appli-
cation dependent errors. The bus error sig-
nal interacts with the hait signal to deter-
mine i excaption processing should be
pertormed or the current bus cycle should
be retried (see Bus Error and Halt Opera-
tion for additlonatl intormation).

Reset (RESET) — This bidirectional signal
lina acts 10 resel the processor (initlate 3
system initialization ssquence) Iin re-
sponse to an external reset signal. An in-

Table 3 FUNCTION CODE
OUTPUTS

FC2 | FC1 | FCO Cycle Type
Low | Low | Low |{Undefined, Reserved)
Low Low | High User Osta
Low | High | Low User Program
Low | High | High |{Undelined, Reserved)
High | Low | Low |(Undelined, Reserved)
High | Low | High Supervisor Data
High | High | Low Supervisor Program
High | Migh | High Pt Acknowledg

Clock (CLK)

MAIN BOARD ICl1

The clock input Is a TTL-compatibie signal
that is internally buliered for development
of the internal clocks needed by the pro-
cessor. The clock input is a constant tre-
quency.

2/2

IC SCN68000C8NG6E4

IA"] vie neoc
instruction) causes all external devices 1o
be resel and he internat state of the pro-

is not afl . A total system
rese! (processor and external devices) is
the result o! external HALT and RESET
signals applied at the same time (ses
Reset Operation tor additional inlorma-
tion).

ve@ouy

Halt {HALT) — When this bidirectional line
is driven by an exiernal device, il will
cause the processor to stop at the com-
pletion ot the current bus cycie. When the
processor has been halled using this in-
pul, all contro! signals are inactive and all
three-state linss are put in their high-
impedgance stale. When the processor has
stopped executing instructions, such as
in a double bus fault condilion, the hait
line is driven by the processor to indicate
10 external devices that the processor has
stopped (see Bus Error and Halt Operation
for additional information).

Peripheral Control

These control signals are used to allow
the interfacing ol synchronous peripheral
devices wilh the asynchronous SCN68000:

Ensble (E) — This signal is the snable
signal lor synchronous type peripheral
devices. The period lor this output is ten
SCN68000 clock periods (six clocks low:
four clocks high).

Valid Peripheral Adcress (VPA) — This in.
put indicates that the dsvice or region ad-
dressed is a synchronous device and that
data transier should be synchronized with
the enable (E) signal. This input also indi-
cates that the processor should use auto-
matic vectoring for an interrupt {see Inter-
lace with Synch >us Perip is for ad-
ditional information).

Valld Memory Address (V_Mx) — This out-
put is used to indicate to synchronous
peripheral devices tha! there is a valid ad-
dress on the address bus and the proces-
sor is synchronized 1o enable. This signal
is issued only in response to a valld
peripheral address (VPA) input which in-
dicates thal the peripheral is a synchro-
nous device.

Processor Status (FCO,FC1,FC2)

These lunction code outputs indicate the
state {user or supservisor) and the cycle
lype currently being executed (see iable
J). The information indicated by the lunc-
tlion code is vaiid whanever address strobe
(AS) Is active.
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D7 D6 D5 D4 | D3f°DZ DI DO
SLOTx /o cll
SLOT* @ AWyh2 FTROLSKEELET. "1"OH, ON,
cil DFtMETROLIREEL £
D4 | S31207+DON/OFF D2 | D1 | DO
D5 | Z12207hDON/OFF :
D6 | 32Uk DON/OFF 00| O] frvip 1
D7 | MMARUILDON/OFF o o 1]7rvisr2
. — 0| 1| .o #rvin 3
1| o] of fvvin 4
1. 0| 1| #rvy3n 5
11 i| ol frvan 6
7. 2 LFOWfrov ¥
LFO FREQ ($22)
D7 D6 D5 - D4 | D3 | D2 DL DO
VY A4 / | LFO FREQ CTRL
LFO : "1"®uF, LFO ONe
FREQ CTRL : MR E TROLIIKWEL 73
FREQ CTRL 0 1 2 3 4 5 6 1
freq (llz) |3.98|5.56|6.02|6.37|6.08}9.63|48.1]72.2




MAIN BOARD 1Cl11 b5/6
IC YM2612

LR/AMS/PMS ($B4~3$D6)

D7 D6 D5 D4 D3 D2 D1 DO

L R ANS g PHS
L,R DI R LFEYALRFVAMTIE L £ 9. "7 O 0N DRI
AHS CRMEMEEFRO LS CREL F ¥,
PHS D GAREMIT R TROE SIWLEL ¥ 3.
PHS 0 1 2 | 3 4 5 6 7

M (o) 0 | +3.4 | +6.7| +10 | +14 | +20 | +40 | +80

AMS 0 1 2 |3

= (dB) o | 1.4] 5.9]11.8

AMON./Decay Rate ($60~ $GE)

p7 | b6 D5 | DA D3 D2 DI DO

AMON | / / - DR%
AMON D Ay ME O IRNIZE NI ON/OFF3- 3, 1" DI, ON,
DRx : Decay Rate ‘

7. 3 DAC vv=ays

DAC Data (320

D7 D6 DS D4 D3 D2 DI DO

DAC- | DAC- | DAC- | DAC- | DAC- | DAC- | DAC- | DAC-
D8 b7 DG 1) D4 D3 D2 D!

DAC-D8~D1 : DAXI 23 20 D7 -4 %5 X %3,

_'7..



1C YM2612

DAC Select (82D

b7 DG DS D4 b3 b2 b1 DO

DAC-
seel 100~ o~ 7 7 77

DAC-SEL : "1” DI, ﬂ-UMSIZDAC‘Data’&LUﬁLi‘?'o

7. 4 Test VYRS

Test ($20)

D7 D6 D5 D4 D3 - D2 - DI DO

. Test -

T OTHF VAR AL S I%rll‘?’éfbk&b‘bhf‘%wt‘dﬁbx ell "0" LBt
‘iﬂ:ﬂn‘w‘f’rbiﬁ'/\lo .



