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APPROVED VENDOR LIST

This sheet must be removed from this document before the document is shown or transmitted
to a vendor.

Commodore Part Number 

313248-01

313248-03

Vendor

CfflNON

• CHINON

Vendor Part Number 

FB-357A

(TBD)
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PROCUREMENT SPECIFICATION

This sheet must be removed from this Part Specification document before the document is shown or transmitted
to a vendor.

REVISION: A
USED ON: A3000/A3000T
AS CPN: 313248-01

VENDOR PRODUCT INFORMATION

1. DEVICE IDENTIFICATION

VENDOR
PRODUCT DESCRIPTION 
MODEL NUMBER 
PCB:
PCBA:
FIRMWARE:

2. VENDOR DOCUMENTATION

PRODUCTMANUAL 
PRODUCT SPECIFICATION 
SCHEMATIC

3. OPTIONS:

4. LOCATION OF MANUFACTURE (Top Assembly)

Country
Facility
Lines

5. COMMENTS:

A. 313248-01 includes no bezel and does contain button specific to A3000/A3000T.

B. Refer to sheet iiii of iiii for jumper configuration.

CHINON
35 Floppy Disk Drive 
FB357A
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PROCUREMENT SPECIFICATION

This sheet must be removed from this Part Specification document before the document is shown pr transmitted
to a vendor.

REVISION: A
USED ON: A4000
ASCPN: 313248-03

VENDOR PRODUCT INFORMATION

1. DEVICE IDENTIFICATION

c h in o n
35 Floppy Disk Drive 
(TBD)

2. VENDOR DOCUMENTATION

PRODUCTMANUAL 
PRODUCT SPECIFICATION 
SCHEMATIC

3. OPTIONS:

4. LOCATION OF MANUFACTURE (Top Assembly)

Country
Facility
Lines

5. COMMENTS:

A. 313248-03 includes 101.6 mm bezel and standard button.

B. Refer to sheet iiii of iiii for jumper configuration.

VENDOR
PRODUCT DESCRIPTION 
MODEL NUMBER 
PCB:
PCBA:
FIRMWARE:
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Control PCB

l/F Connector
Power
Connector

34 4 321
•X-

•“--DS2 *iDS3“ i
!□ ;D □;
■-------------------------------------J  i

LDS1.-J D S O
•X* Option

PCB

JUMPER CONFIGURATION - CIIINON FZ-357A
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APPLICATION REVISION

NEXT ASSY. USED ON LTR DESCRIPTION DATE APPROVED

A3000/A3000T/A4000 A SPECIFICATION RELEASE Jc ,3

1.0 GENERAL

This product Specification describes the requirements for a dual speed, double sided, micro-flexible disk drive. This 3.5 inch 
disk drive shall be designed and manufactured for use as an internal peripheral device for the Amiga A3000, A3000T, and 
A4000 computers. The flexible disk drive as described herein shall be purchased as an OEM product. This device shall be 32mm 
in height.

1.1 APPLICABLE DOCUMENTS

Commodore Engineering Policy 1/02.010; OEM Environmental Requirements 
UL 478/114; Electronic Data processing Units and Systems
CSA 22.2 Data processing Equipment #143 and #154 Consumer and Commercial Products 
Commodore/Amiga FDD EMI Susceptibility Test Procedure TP009 
FCC Part 15 subpart J Class B computing equipment

1.2 SOURCES

Refer to Approved Vendor List 

13 USAGE .

13.1 A3000/A3000T - 313248-01 (no bezel, contains button specific to A3000 and A3000T)

13.2 A4000 -313248-03 (101.6 mm bezel and standard button)

COMMODORE P. N. STATUS
313248-01 ACTIVE
313248-02 INACTIVE
313248-03 ACTIVE

UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN 
INCHES.
TOUERANCES:
ANGLES +/-1 DEGREE
2 PLACE DECIMALS +/- 0.02
3 PLACE DECIMALS +/- 0.010

DRAWN/ y  i

-  Commodore
1200 WILSON DRIVE

WEST CHESTER, P A  19380 
(215) 431-9100

SYSTEM ENG. . / /  DATEs h i n -

TESTTENG DATE

COPYRIGHT 1992
COMMODORE ELECTRONICS LTD
INFORMATION CONTAINED HEREIN IS TIIE UN- 
PUBLISHED AND CONFIDENTIAL PROPERTY OF 
COMMODORE ELECTRONICS LIMITED. USE, 
REPRODUCTION OR DISCLOSURE OF THIS INFORMA­
TION WITHOUT THE PRIOR WRITTEN PERMISSION OF 
COMMODORE IS STRICTLY PROHIBITED. ALL RIGHTS 
RESERVED.

COMP. ENG
Harvey Harman

DATE TIILE:

FLEXIBLE DISK DRIVE,
DUAL SPEED, 2MB, 3.5 INCH

CIRCUIT ENG. DATE

SIZE DRAWING NUMBER
A

313248
SCALE SHEET 1 OF 34



12 GENERAL DESCRIPTION

This unit shall feature: low power consumption (0.97 W in stand-by mode, and 1.8W in operation mode). Quiet, high 
precision lead screw bead positioning mechanism, producing a single track-to-track seek time of 3 msec. A "soft- 
landing" mechanism to protect the head and disk against disk-loading impact Higher track density allows 2MB 
capacity with double-density (MFM) unformatted disk. Metal in Gap (MIG) head to allow 1MB compatibility with 
existing drives. A 2HD switch to automatically set the drive to either 1MB or 2MB mode. In Amiga mode the drive 
shall read and write 2DD disks at 300 rpm and 2HD disks at 150 rpm. In PC mode the drive shall read and write both 
2DD and 2HD disks at 300 rpm.

Refer to table 1 - General Requirements.

This specification reflects the industry standard 90 mm (3.5 in) disk drive. Areas where the vendor shall take extra 
caution are:

1) Tbe location and size of the eject button.
2) The color of the LED (yellow).

13 FUNCTIONAL DESCRIPTION

13.1 Read/Write and Control Electronics
The read/write mechanism shall consist of two (2) read/write heads, a head position actuator drive and an elevator as­
sembly. The control electronics shall include read/write amplifier and transition detector, drive select circuits, control 
logic, side select circuits, index and write protect circuits and spindle motor/drive control circuits. The logic in the 
drive shall prevent the bead from stepping outward when it is on the zero track.

13.2 Drive Mechanism

The 150/300 RPM spindle is powered by a direct drive, brushless DC motor under the control of the servo speed cir­
cuitry. A magnetic chucking device in conjunction with a stainless steel hub on the media shall provide precise 
media positioning. A mechanical interlock shall insure proper media inserdon. '

1.4 TIMING RELATIONSHIPS

Using Table 2, locate the appropriate Figure for the applicable Timing Relationship.

13 DESTINATION (Geographic)

There are no Alternating Current (AC) or frequency (Hz) requirements for this flexible disk drive. Therefore, restric­
tions on the country/area where it may function do not apply. This floppy disk drive assembly shall conform with all 
UL, FCC,TUV, FTZ, and CSA regulatory requirements.

I
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Tabic 1 •'

PARAMETER CHARACTERISTIC
RECORDING MODE MFM

Storage
Capacity

UNFORMATTED Per Disk 2M bytes 1M byte
Per Track 125  Kbytes 6.25 Kbytes

FORMATTED Per Disk 1,47456 Kbytes 737.28 Kbytes
Per Track 9,216 bytes 4,606 bytes

Sector Number 18 9
Per Sector 512 bytes

Recording Density 17,434 BPI 8,717 BPI
Data Transfer Rate 250(500) K bits per second 250 K bit per second

Accss Time Power-on to Ready Time 0 5  sec or less Note 2
Single Track Seek Time 3 msec
Average Access Time 95 msec

Settling Time 15 msec
Average Latency Time 200(100) msec 100 msec

Rotation Speed 150(300) rpm 300 rpm
Number of Tracks 160 Note 1

Number of Cylinders 80 Note 1
Track Density 135 TPI

Number of Heads 2
Number of Indices 1

Track Radius Outer Track SideO 3 9 5  mm

Side 1 38.0 mm

Inner Track SideO 24.6875

Side 1 23.1875

Long-Term Speed Variation: Less than +/- 1.5 %
Instantaneous Speed Variation: +/- 3.0 %  ISV Average (see note 3)

Window Margin: Greater than 800 nanoseconds on ’Specified Test Track MFM* Method;
PLO Separator and Zero Write Compensation
Overwrite Ratio (TRACK 0): - 26 dB Signal Level after Erasure

( ) indicates PC mode

1- While the disks are formatted for 160 cylinders on 80 tracks (0 to 79) the drive
m ust allow access to tracks 80 and 81.

2- Time Required for the motor to reach the normal operating speed after startup.
3- Instantaneous speed variation may be higher, provided the result of Average

Speed Variation and Instantaneous Speed Variation does not exceed 3%.
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TABLE 2 - TIMING RELATIONSHIPS

FUNCTION FIGURE

CONTROL TIMING 1
READ TIMING 2
WRITE TIMING 3

ACCESS TIMING 4
READ DATA TIMING 5
WRITE DATA TIMING 6

WRITE TIMING 7
STEP MOTOR-ON 8

RADIAL ALIGNMENT 9
DISK CHANGE SIGNAL 16

I
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DC power ON 

(+5V.+12V)

DRIVE SELECT

VALID

Status Signal

MOTOR ON

VALID

INDEX

READY

READ/WRITE

600ms min

m ■ — 100ms max

Power On Sequence

600ms min

1 1  max

900m i max

(1500ms max)

700ms max _

(1100ms max)

700ms max

(1100ms max)

The drive requires a power-on sequence delay of 600 ms. DRIVE SELECT is ignored during this delay time. 

( ) : 2MB /  150rpm MODE

FIGURE 1
CONTROL TIMING

C ommodore
SIZE DRAWING NUMBER REV.

313248 A

TITLE

FLEXIBLE DISK DRIVE, DUAL SPEED, 
2MB, 3.5 INCH

SCALE SHEET 5 OF 34



DRIVE SELECT

STEP

W RITE GATE

SIDE SELECT

VALID  
READ DATA

1//s min 1.2ms max

(1 .Sms maxJ~

lOOps max

( ) : 2MB / lSOrpra MODE

FIGURE 2 
READ TIMING
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DRIVE SELECT

t 18ms min

STEP

DIRECTION
SELECT

TRACK 00

t t

2.2n»

3m« min 18m* min

t: 1 fts min. 

FIGURE 4 - ACCESS TIMING

DATA

EOOm ±  2E0nt 4^* nom

READ DATA 
(FM recording] uiruirn

C D C 0 C
LTLITJ

S/cs nom

C 0 C

SOOnt ±  250nt 8 * n n o m € fit  nom  nom

READ DATA 
(MFM recording)

C; Clock D; Data 
I 2MB MODE 
I 1MB MODE

FIGURE 5 - READ DATA TIMING
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DATA

200ns min A f i t  i  20ns ll/tft *  40ns

W RITE DATA  
(FM recording) umruu

C D C D C

nru
C 0 c

WRITE DATA  
{MFM recording)

DRIVE SELECT

INDEX

200ns min Zf i t  ±  40ns 6/is ±  30n s 4/ts ±  20ns

FIGURE 6 - WRITE DATA TIMING

1 ~ 8ms

FIGURE 7 - WRITE TIMING

C C

C; Clock D; Data 
2M B  M O D E  
1MB M O D E{

400ns ± 6ms (2MB)
200m s ±  3m s (1MB)
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MOTOR ON

S T E P J
50ms 300ms

FIGURE 8 - STEP-MOTOR ON TIMING
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1.6 RESTRICTIONS

The interna] housekeeping logic and mechanical operation may vary between Vendors, provided the require­
ments of this specification are attained.

1.7 CONFIGURATION - MULTIPLE FDD’s

The flexible disk drive may be operated as a ’Daisy-Chain’ or ’Star’ (Radial) (Figure 4) configuration. System 
configuration is limited to four (4) FDD’s, (0,1,2,3).

1.8 ALIGNMENT

Alignment test should be preformed at 25*C +/- 5% with a relative humidity of 50% +/- 5%. The test procedure 
is outlined in the drive exerciser manuals. The following limits shall apply:

RADIAL ALIGNMENT ±25 pm max (lobe A <20% per Dysan Interrogator plus)
INDEX to BURST ' 400 ± 200 ps at 300rpm
2F/1F SIGNAL AMPLITUDE 50%
AZIMUTH +/-30 minutes max.

1.9 EMI SUSCEPTIBILITY TEST (as per Commodore Qualification Test Procedure TP009)

1.9.1 READ MARGIN:

A floppy drive tester shall be used while reading and recording in the READ (Window) margin on tracks 00,40, 
and 79. The CRT simulator coil shall be held 1" from the drive in worst case location. Refer to test procedure 
TP009 for details.

1.9.2 SEEK TEST:

Install drive in system and insert Commodore-Amiga 3ms - 10ms SEEK TEST DISK. SEEK TEST shall be al­
lowed to run for 15 minutes to assure that the drive is error-free. Refer to test procedure TP009 for details.
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Index
P u l s e

Bead
S ig n a l

R ad ia l 
Track 
O ff s e t

FIGURE 9 - RADIAL ALIGNMENT

A *  400 200ji*
B * Trace* 114. 213 should be of 

equal amplitude

C « Labes should he less than 20 X

READiteolvlipn Ch«k
READ Res.=(%resolution)(2Fampl.AF ampl-XlOO)

Catscve Interpretation
R=(H-[(2xE)-S]/2
Where
R= Max useable range of pattern in inches.
H=Head Width in inches.
S=Width o f unrecorded separation area between 
tracks in inches.
E= Pattern of eccentricity in inches.

radial off-track displacement for given lobe ratio:

RO=[(l-LR)/(l+LR)]*[[H+[(2*E)-S]/2]
Where:
H = Head Width in inches
S= Width of unrecorded separation area between
tracks in inches
E= Pattern eccentricity in inches.
RO = Radial off-track distance in inches
LR = Lobe Ratio (min lobe ampl/max lobe ampl)
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Daisy Chain Configuration 
(Four (4) Drives Maximum)

Star Configuration
NOTE: When only one (1) FDD is connected, 

the cable length shall not exceed one (1) meter.
FIGURE 10 - DISK CHAIN 

CONFIGURATIONS
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FIGURE 11 
DRIVE DIMENSIONS
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2.0 PHYSICAL REQUIREMENTS

2.1 PHYSICAL PARAMETERS

The FDD shall conform to the physical Mounting Locations and Dimensional Parameters as illustrated in Figure 5.

2.2 WEIGHT.

Unit Weight shall not exceed 450 grams.

23 CABINET 
Enclosure, not required.

2.4 CONTROLS and INDICATORS

2.4.1 Control Button - Eject

The Eject Button shall be accessible from the front of the disk drive for easy operator actuation. Refer to Section
2.1 (physical Parameters), for the required location. The eject button color shall be

2.4.2 Power-On Sequence (refer to flowchart, figure 7)

Some drives move the head to position 0 on power-on. This is allowed, but not required.

3.0 ELECTRICAL REQUIREMENTS

3.1 POWER and CURRENT 

Refer to Table 5.

3.2 POWER SUPPLY INTERFACE 

Refer to table 5.

3.3 GROUNDING

Refer to Figure 11 for the applicable Ground Configuration.

3.4 I/O INTERFACE

Refer to table 6 for the applicable Interface Cable Configuration.

3.5 SIGNAL VOLTAGE LEVELS

The signal voltage shall engage the disk drive controller at the T IL  level. For all I/O signals, LOW shall be the ac­
tive level.

The input signal level shall be: LOW level 0.00V to +0.40V HIGH level +2.40V to +5.25V
Input Impedance 1 KQ (center)

The output signal level shall be: LOW level 0.00V to +0.40V HIGH level 2.4 to +5.25V max (byreceiving the 
end terminator)
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The output current shall be 48mA max. (LOW level) and 250pA (HIGH level). The input impedance shall be 
IK ohms min.

For Daisy-chain connection, the formula is IK ohm/n., where n is any number up to four-(4) interconnected 
disk drive units, (0,1,2,3).

3.6 INPUT SIGNALS

The interface signal has 11 input signal lines and 6 output signal lines.

MODE SELECT

This line (pin 1) shall control Amiga vs PC mode (low = Amiga/high = PC).

DRIVE SELECT 0 to 3 lines:

When one of these signal lines goes to LOW level, the drive corresponding to the signal line is selected and 
opens the I/O gate. Up to four drives shall be controlled using these four signal lines. The drive corresponding 
to one of the DRIVE SELECT 0 to 3 signal lines is determined by the position of the drive select program­
ming device.

The programming device may be jumper pads or header/jumper combinations.

MOTOR-ON signal line:

This line controls the ON/OFF state of the spindle motor, when set to LOW level, the spindle motor operates. 
When set to HIGH level, the motor stops. 0.5 seconds (max) is the required start-up time for the spindle motor. 
This signal functions independently of the DRIVE SELECT signals.

It is preferred, but not required, that the Motor-On signal be ignored if no disk is inserted.

DIRECTION SELECT signal line:

This signal determines the direction of head movement when a pulse is detected on the STEP signal line.
When set to LOW level and a STEP signal pulse is detected, the head moves toward the disk center. When set 
to HIGH level and the STEP signal is detected, the head moves out from the disk center. The logic level of 
this signal will be retained no less than one (1) microsecond after the trailing edge of the STEP pulse.

STEP signal line:

This signal line controls the head movement. The drive head will step one track in the direction selected by 
the DIRECTION SELECT signal when the STEP signal changes from LOW to HIGH level. This signal is not 
accepted when the FDD is in WRITE mode. The head must be stabilized within 18ms (max) after the trailing 
edge of the last STEP pulse, and the FDD is ready for data read/write operation. This signal is also used as 
DISK CHANGE signal reset

STEP pulses shall not cause bead motion if DIRECTION is outward, and the Track "00" detect is already ac­
tive.

It is preferred that head step be disabled if Track "00n is active and there is no disk inserted.
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DURL DENSITY FLOPPY DRIVE ID CIRCUIT
M T R »

_ R S T ^ -

_ S E L ^ ------ 1

_ D S 1 N S :»

H D ^ S T flT ^
_ R D Y ^

^-MTRJDUT

-*T_RDY

HIGH OENSITY MEDIR
HD_ST-----

_S El__ T

J1TR---

_RDY — j_r LJe

LOW DENSITY OR NO HEDIfil

"L„l— T 
1

I

T n r

HD_ST.

_sei___r

MTR‘

_RDY j J j _ r j_r
Theory of Operation:  ̂  ̂  ̂ ^

This circuit encodes o serial drive ident 1Ficotion on the -RDY line that 
. the type of nedio Inserted in the drive. The Id sequence is initialized 

that the drive is selected with the notor on, and is then shifted out by 
the select line with the notor off. The first bit of the id code appears 
two clocks ofter the initial notor on clock. In this 1 npi er.ent ot 1 on. the 
is a repeating series of digits. 1111...1111 when low density nedia or no 
Inserted and I010...1Q10 when high density neolo Is Inserted.

Signols:
-MTR is the Motor On signol 
-RST is o Power On Reset signol 
-SEL is the Orive Select fron 

the drive select J u n p e r  -ROY is the open collector Reody signal 
H0_,5TRT is the High Oensity Stotus signol _05iNS is the Diskette Inserted signol 
_MTR_0UT is the lctched Motor On signol

Junpersr (chip type)
J1 disables the on-drive notor letch
J2  disables the drive ID circuitry.

i no’ i cates 
eny tine teggling 
on the 
id cods 
nedia Is

FIGURE 12 - DRIVE ID CIRCUIT
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This signal line specifies the write and read status. When this signal line is set to LOW level, a write-enable 
status occurs and the data is stored on the disk surface by the WRITE DATA signal. When this signal line is 
set to HIGH level, a read-status occurs. After the writing operation, there is a maximum delay of 1.4 mS 
before a valid READ DATA signal appears on the interface.

WRITE DATA signal line:

Data written to the disk is transferred by the write data signal line. With the decline of the pulse on this signal 
line (when the signal line changes from HIGH level to LOW level), data is written to the disk.

SIDE (OA) SELECT signal line:

This line selects the appropriate head. When this signal line is set to HIGH level, the side "0" head shall be 
selected; When set to LOW level, side "1" bead is selected. Side "0" indicates the single sided R/W surface. 
The operation is complete 100 microseconds (max) after the change of the SIDE SELECT signal line.

IN USE signal line:

The LED indicator glows when this signal line is set to LOW level. This signal line operates regardless of the 
DRIVE SELECT signals.

At the vendors option, the Motor-On signal (pin 16) may be used instead of IN USE.

MODE SELECT Signal Line:

Setting this line to LOW level selects Amiga-MODE, and setting it to HIGH level selects PC-MODE. Chang­
ing the status of this line causes the reset of the FDD. Therefore, it is necessary to turn off the spindle motor 
once before selecting MODE status and turn it on again according to the power-on sequence. Refer to 
POWER-ON Sequence for details.

MODE A-MODE
MEDIA
2DD * 300rpm
2HD 150 rpm

3.7 OUTPUT SIGNALS

These signal are to be driven by open collector outputs. They must return to the high state when the drive is 
not selected. As an alternate method to open collectors a tristatable driver can be used, and the outputs tris- 
tated when the drive is not selected. See appendix A for the recommended interface circuit.

WRITE GATE signal lines:

PC MODE

300 rpm 
300rpm
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TABLE 3 - POWER-ON SEQUENCE FLOWCHART

1 sec. 
MAX

POVER ON

.r RESE'

j CIRC
r ALL 
:urT

SET T 
OPERATII

0  T H E
MG MODE j EXECUTED REGARDLESS OF 

THE DRIVE SELECT SIGNAL

+ 1 TRACK 
! STEP N7

1

FIGURE 13 - POWER-ON TIMING
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When one (1) rotation of the disk occurs, this signal line outputs a LOW level pulse indicating the beginning of 
the track. A decline in the pulse signal (when this signal line changes from HIGH level to LOW level) indi­
cates the beginning of the track.

TRACK "00" signal line:

When this signal line set to LOW level, it indicates that the head is located at track "00" position.

WRITE PROTECT signal line

When this signal line is LOW it indicates the disk cannot be written to. At the vendor’s option, this signal line 
may also be set to LOW level when no disk is positioned in the drive. The write function must become inopera­
tive with a write-protected disk is inserted.

READ DATA signal line:

This is the amplified, pulse shaped data that has been read from the disk media.

READY signal line:

The drive must set this line low when it is ready to receive Read and Write operations. Typically this signal 
will be set when the drive motor is known to be operating at full speed. After setting the MOTOR ON signal, 
the host will wait until the ready signal is LOW before attempting Read or write operations. The signal shall go 
high when the drive can not accept data.

DISK CHANGE signal:

This signal line is set to LOW level, by POWER-ON or when a disk is ejected, and is set to HIGH level by a 
STEP pulse input when a disk is present If no disk is present the input of a STEP pulse will not change the 
state of DISK CHANGE.

READY signal:

When this signal is set to LOW, the disk is inserted and the number of disk rotations is fixed. When the 
READY signal is ON, read and write operations can be performed. Immediately after the MOTOR ON signal 
is turned ON, power is supplied. After the disk is inserted, check that the READY signal is ON before perform­
ing read and write operations.

HIGH DENSITY STATUS:

This signal is output on the READY line when the ready signal is off. By turning the Density Status line on 
and off, this signal output will toggle between "High and Low" level with a 2MB disk inserted and is "LOW" 
when a 1MB disk inserted.

INDEX signal line:
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This device shall be operable with either daisy chain or star chain systems. There is no need to disconnect 
the terminal resistor even with the daisy chain system, each of the input signal lines has a 1 kQ terminal resis­
tor. When a number of input signal line terminators are connected by the daisy chain system, resistance will 
differ, depending on the number of drives. When two drives are connected, resistance shall be 500 Q.

Input Signal Unc Terminator

TABLE 4 - POWER CONNECTOR

PIN: SIGNAL:

1 + 5 V DC

2 GND (+5 V, RETURN)

3 GND (+12 V, RETURN)

4 +12VDC

TABLE 5 - POWER and CURRENT REQUIREMENTS

Power Supply DC: +12V +5%, Current 160mA +380mA surge average.

Power Consumption POWER SUPPLY s v 12V POWER

Standby 172 mA TYP 9m A  MAX 0.97 W TYP

Read 190 m A TYP 67 mA TYP 1.75 W TYP

Write 195 mA TYP 67 mA TYP 1.78 W TYP

Seek 110 mA TYP 185 mA TYP 2.77 W TYP

Starting Current 100 mA TYP 400 mA MAX 5 3 0  W MAX

Ripple voltage 
allowance

DC +12 Less than 150 mVp-p (including spike noise)

D C +SV Less than 100 mVp-p (including spike noise)
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TABLE 6 - CONNECTOR I/O (PIN-OUTS)

PIN: D: SIGNAL: PIN: SIGNAL:

2 0 DISK CHANGE 1 MODE SELECT (PC/AMIGA)

4 I IN USE 3 GND or No Connect*

6 I DRIVE SELECT 3 5 GND

8 0 INDEX 7 GND

10 I DRIVE SELECT 0 9 GND

12 I DRIVE SELECT 1 11 GND

14 I DRIVE SELECT 2 13 GND

16 I MOTOR-ON 15 GND

18 I DIRECTION SELECT 17 ‘ GND

20 I STEP 19 GND

22 I WRITE DATA 21 GND

24 I WRITE GATE 23 GND

26 0 TRACK 00 25 GND

28 0 WRITE PROTECT 27 GND

30 0 READ DATA 29 GND

32 I HEAD SELECT (0,1) 31 GND

34 0 READY & HIGH DENSITY STATUS 33 GND

The drive must withstand either Ground or No connect on both pins 1 and 3.
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FIGURE 15 - DISK CHANGE SIGNAL

FIGURE 16 
INTERFACE SIGNAL 

CONNECTOR DIMENSIONS

Commodore TITLE

FLEXIBLE DISK DRIVE, DUAL SPEED,
2MB, 3.5 INCH

SIZE DRAWING NUMBER REV. SCALE SHEET 23 OF 34

313248 A



4.0 ENVIRONMENTAL REQUIREMENTS

The FDD shall meet its specified performance requirements under the environmental conditions of Table 7; 
Temperature, Humidity, Vibration, Shock, and Noise.

TABLE 7 - ENVIRONMENTAL REQUIREMENTS
PARAMETER REQUIREMENT

TEMPERATURE
Operational:
Storage:

Change rate:

+5 to +50 degrees C 
-20 to +60 degrees C 
(-40 C to +60 C in-transit)
10 *C per Hour (operational)

HUMIDITY
Operational:
Storage:

20% to 80% RH maximum wet bulb (at +29 degrees C)
5% to 90% RH no condensation
8% to 90% RH no condensation

VIBRATION
Operational: FDD unit shall perform all read/write operations (no seek) according to specifica­

tion, with continuous vibration of less than 0.6 g (+10%), from 5 Hz to 500 Hz 
(along the X, Y, Z plane).

Storage: (with HEAD 
Protector Installed)'

FDD unit, as packaged for shipment, shall withstand 3.0 g, from 5 Hz to 500 Hz, 
along each of three (3) mutually perpendicular axes.

SHOCK
Operational:
Non-Operational:
In-Transit:
(with HEAD Protector 
Installed)

Less than 5 g (10 ms) 1/2 sine wave
Less than 30 g (10 ms) 1/2 sine wave
Less than 60 g (10 ms) 1/2 sine wave

ACOUSTIC NOISE 40 dBA or less, at 1 meter, with a step rate of 3 ms and 4 ms per track.
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5.0 RELIABILITY REQUIREMENT

FDD shall meet or exceed the requirements specified in Table 8.

TABLE 8 - RELIABILITY REQUIREMENTS

PARAMETER SPECIFICATION
Drive MTBF 10,000 POH

MTTR 0.5 Hours
Drive Life Five Years

Error Rale Software Errors 10*y times/bit
Hardware Errors 10'Ai times/bit
Seek Errors 10“° times/bit

Life Drive Number of Mountings of the Media 30,000 times or more
Seek 10,000,000 seeks or more
Head 10,000 H or more

Media Number of Identical Track Passes 3,000,000 passes or more
Number of Mountings 10,000 times or more

NOTE:
1. Media to be used - SONY OM-D4440, OM-D4444
2. Maintainence is Dot required under normal use conditions.

5.1 TEST SUITE
Unit shall pass Commodore test suite for click test (seek with no disk) and resonance test 
(Commodore Part Number to be determined.)
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6.0 SAFETY REQUIREMENTS

6.1 REGULATORY STANDARDS

The FDD unit shall comply with the electrical requirements specified in Table 9, according to the applicable 
geographic area.

TABLE 9 - REGULATORY STANDARDS

STANDARD DESCRIPTION

USA/Canada:

UL478 Electronic Data Processing Units and Systems

FCCPubl.65 FCC Class B Part 15 - subpart J, Title 47, Part 15 -S

CSA22.2 Data Processing Equipment, Consumer and Commercial Products

EEC 435 . Data Processing Equipment
6.2 HAZARDOUS MATERIALS
No components containing Poly-Chlorinated Byphenyl (PCB) shall be used in this Floppy Disk Drive as­
sembly.

<
I>
iit
It
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7.0 DRIVE SELECTION

7.1 DRIVE SELECT
When the Floppy Disk Drive unit is shipped from the FDD manufacturer, the drive select device shall he set for 
one (1) installed drive in position (address) zero (0).

The FDD shall be supplied with a user accessible, manual selection (programming) device or jumper pad, for 
determining the drive address (0 ,1 ,2 ,3), as required for multiple disk drive installations.

7.2 DRIVE SELECT DEVICE (Hardware Programming Device)
The drive select device shall be in a convenient location.

8.0 REQUIRED DOCUMENTATION
The Vendor shall provide Commodore Business Machines (CBM)-with the Service Manual. This Manual shall 
include a complete and current set of Electrical and Physical (Mechanical) Schematics, a complete and current 
part’s List (Bill of Material) and an accurate and intelligible Assembly Service Directive. This Manual shall be 
suitable for CBM to properly support the floppy Disk Drive Assembly. All documents shall be legible and 
reproducible.

8.1 ENGINEERING CHANGES
Any changes to Form, Fit or Function shall be agreed to prior to implementation of these changes.

8.2 BARCODE
The vendor shall affix a barcoded label(s) in accordance with Commodore Bar Code Specification # 310071.

'i
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FIGURE 18 
I/O CIRCUIT
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FIGURE 19 
GROUND CIRCUIT
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FIGURE 19
INSTALLATION CONDITIONS
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ABBREVIATIONS/MNEMONICS

AC alternating current
BPI bit per inch
CRC cycle redundancy check
DC direct current
DS drive select
DS/DD double sided/double density
FDD floppy disk drive
FM frequency modulation
ISV instantaneous speed variation
LED light emitting diode
MFM modified FM
MTBF mean time between failures
MTTR mean time to repair
OEM original equipment manufacture
PCB printed circuit board
PM preventive maintenance
P-P peak to peak
RH relative humidity
RPM revolutions per minute
R/W read/write
TP test point
TPI track per inch
TTL transistor-transistor-logic
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APPLICATION REVISION

NEXT ASSY. USED ON LTR DESCRIPTION DATE APPROVED

A4000 A PILOT PRODUCTION RELEASE . t U J
:

f

1.0 DESCRIPTION

The A4000 computer is a Dew member of the Amiga family, based on the AA chip se t. It is housed in a desktop 
case with a separate keyboard. Expansion capabilities are provided via four internal Zorro II/IH expansion con­
nectors and a CPU slot.

A block diagram is shown on the following page.

1.1 ELECTRICAL SPECIFICATIONS*

1.1.1 CPU

The CPU for the A4000 is contained on a separate CPU card. This allows a single motherboard to be combined 
with one of several different CPU cards to create different system configurations. Currently, there are two dif­
ferent CPU cards that have been defined.

68020/68030 CPU card:

This card has PCB QFP footprints for both the MC68020 and the MC68030. Either (or both) of 
these two processors can be soldered to the board and used - a jumper on the CPU card selects 
between the 68020 or the 68030.

There arc also two footprints for an optional 68881 or 68882 math coprocessor on this CPU card.
The QFP PCB outline can be used for factory installed FPU’s, and the PGA footprint is 
available for user installations. A jumper on the CPU card selects between the two possible 
locations.
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Normally, the FPU is driven by the motherboard’s 25 Mhz clock. However, a separate 
oscillator can be installed by the user to clock the FPU at a higher rate. A jumper selects 
between the two different clock sources.

68040 CPU card:

This CPU card can be used with a 25 Mhz 68040,68EC040 or 68LC040. The ’040 resides 
in a PGA socket.

1.1.2 FAST RAM

- Up to 16 Megabytes
- 4 72 pin SIMM sockets
- 32 bit CPU interface
- Page or Static Column mode 
-80nsecs

The SIMMs are 72 pin JEDEC standard. Many 72 pin SIMMs are 36 bits wide. This machine requires only 
32 bits of data. If a 36 bit SIMM is used, then the extra 4 bits are simply ignored.

FASTRAM is controlled by the same RAMSEY chip used in the A3000. RAMSEY was designed to ter­
minate cycles via ‘STERM. Since the 68020 only has ‘DSACKs, external logic is required to provide 
*DSACKs to the CPU in a synchronous fashion.

BURST mode is still functional for FASTRAM, but the 68020 does not have this capability. If a 68030 is in­
stalled in the coprocessor slot, it is desirable to have this turned on. Therefore, the test for static column 
DRAMs should be left in the ROM, and the BURST bit turned on just as is done with the A3000. However, 
the test for static column DRAMs must be done differently. Instead of writing four longwords with the static 
column bit set, and then reading them back with it off the four longwords should be written with the bit set 
off and then read back with it turned on. This is necessary because JEDEC standard SIMMs do not make 
me of an output enable (*OE) pin for the DRAMs. When static column mode is turned on, all writes to the 
DRAM are done as late writes. Without the *OE pin, the SIMMs cannot do late writes. The test will fail, in­
dicating the correct result, but more significantly the data being written to the DRAMs will collide with data 
coming out of them, which is undesirable. Static column SIMMs must be custom made. One of the no con­
nect pins will be assigned to act as the *OE pin. Only after it is determined that the DRAMs are the static 
column type should a write to DRAM in static column mode EVER be allowed.

The test described above for static column DRAMS should not be done with a 68020. The software should 
check that the processor is a 68030 or 68040 before doing this test. Since the 68020 uses DSACKS, this test 
will not perform properly.

If static column DRAMs are installed, PAGE MODE operation is functional as well (when the bit is turned 
on).

1MB SIMM = 256k x 32/36 
4MB SIMM = lM x 32/36

FAST RAM SIMM TYPES
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TOTAL
FASTRAM ADDRESS STMM CONFIGURATIONS
1MB 07fOOOOO-07fHHf 1 1MB SIMM
2M B 07e00000-07££ffff21MB SIMM
3 MB 07d00000-07fHEBf 31MB SIMM
4M B 07cOOOOO-07ffflEf41MB SIMM

14MB SIMM
8M B 07800000-07fiHff 2 4MB SIMM
12 MB 07400000-07fH2f ' 3 4MB SIMM
16 MB 07000000-07ffffff 4 4MB SIMM

FAST RAM CONFIGURATIONS

1.13 CHIP RAM

- Up to 2 Megabytes via 172 pin SIMM
- 32 bit CPU interface
- 32/16 bit CHIP interface *
- Page or Static Column mode 
• 80nsecs

The base machine will contain 1 MB of CHIP RAM, and is expandable up to 2 MB on the motherboard.
The first 1 MB resides on the CHIP RAM SIMM, configured as 256k x 32. If 2 megabytes of CHIP RAM is 
desired, then this SIMM must be replaced with a single 512k x 32 SIMM.

The 2 MB of CHIPRAM appears at OOOOOOO-OlffiH. Any uninstalled CHIPRAM in this 2 MB will read 
back as ’garbage’.

TOTAL
CHIPRAM____ CONFIGURATIONS
1MB 1 256k x 32/36 SIMM
2 MB 1 512k x 32/36SIMM

CHIP RAM CONFIGURATIONS

1.1.4 ROM

Sockets are provided on the motherboard for two 128k x 16 ROMs. ROM appears at OfKOOOO-Offffff- A 
jumpers is provided on the motherboard to adjust ROM speed.

CPU
IQ_____ cycles Tacc
0 5 160 nsecs
1 6 200 nsecs

ROM JUMPER SETTINGS.
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Since the same FATGARY chip as in the A3000 is being used, some external logic was required to provide 
the required functionality. Since FATGARY terminates ROM accesses with ’ STERM, an external PAL is re­
quired to convert this to synchronous ‘DSACKs for use with a 68020.

Writes to the ROM address range will cause a bus timeout to occur.

1.1.6 REALTIME CLOCK

- Ricoh RTC with 26 x 4 bit battery backed RAM
- The A4000 uses the same Ricoh RTC as in the A3000.

1.1.7 FLOPPY DISKS

-1  internal floppy drive standard (2 speed, high density, 1.7M)
- Up to 2 internal floppy drives (dfO: & dfl:)
- Up to 2 external (df2: & dB:)

A single 1.7M internal floppy disk comes installed in the machine. The circuitry on the motherboard can sup­
port two internal drives, "Die standard disk is installed in the topmost drive bay, and uses the front bezel as its 
faceplate (32 or 25 mm). A second drive can be added in either of the lower two bays. Drives in these two 
bays require their own bezels. Also, the lowest bay is limited to a 25 mm drive only.

External drives (df2: & dB:) must be installed via the 23 pin external connector. A jumper is provided on 
the motherboard to redirect dfO: out the external connector. The first external drive would then be dfO:, and 
the second external drive would be dB:

The internal floppy connector is wired such that dfO: is connected before the twist in the floppy cable wire. 
DF1: would be after the twist.

1.1.8 HARD DISK

• Built in 16 bit IDE interface (internal connections only)
- 2 drive support

An internal 40 pin connector is provided for the addition of up to two 16 bit AT IDE compatible hard disk 
drives.

Hard drives can be installed in two places. A single slim line (sub half height) hard disk can be mounted in 
the bottom bay of the bracket in the front of the machine (below the floppy). In addition, a single half 
height, ex two sub half height hard disks can be installed alongside the power supply in the back of the 
machine.
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The IDE (AT) hard drive requires two mutually exclusive chip selects. Refer to the following tables for ad­
dress range in which each is active. The state machine shown (Figure 2) is used for IDE accesses. Note that 
consecutive accesses cannot be performed nearly as fast a single access. This would suggest that the op­
timum algorithm for access of IDE data would consist of single accesses of IDE data interleaved with single 
accesses of the target/source data buffer.

Data register accesses can be performed faster than control register accesses. Accesses to the control 
registers arc called "8 bit accesses" while those to the data register are called "16 bit accesses". Shown below 
is a table that gives addresses for all registers related to the IDE sub-system.

A n A n AS A1 Address Function
0 0 1 X SODDOXXX Reserved for SCSI
0 1 . 1 0 S0DD1XX0 Reserved for mode register 0
0 1 1 1 S0DD1XX2 Reserved for mode register 1
1 0 1 0 J0DD2XX0 _CS1,16 bit speed
1 0 1 1 S0DD2XX2 _CS1,8 bit speed
1 1 1 0 S0DD3XX0 IDE interrupt register
1 1 1 1 S0DD3XX2 _CS2,8 bit speed

Note that A5 must be high for all accesses. This is because contention with RAMSEY results if this is not 
done.

The A4000 supports four different timings. They represent reads and writes at 8 bit and 16 bit speeds. 
These timings are shown on the following pages.

The disk drive address lines DAO, DAI, and DA2 are connected to processor address lines A2, A3, and A4 
respectively. This results in the following memory map:

A1000
address

Addr on AT 
address

Valid
Data

Read
Function

Write
Function

$0DD1020 D31 None Mode RegO (reserved)
S0DD1022 - D31 None Mode Regl (reserved)
S0DD3O20 - D31 IDE int reg None
S0DD303A 3F6 8 bits Alternate Status Device Control
J0DD303E 3F7 8 bits Drive address Not used
S0DD2026 1F1 8 bits Error Register Features
S0DD202A 1F2 8 bits Sector Count Sector Count
S0DD202E 1F3 8 bits Sector Number Sector Number
S0DD2032 1F4 8 bits Cylinder Low Cylinder Low
S0DD2036 1F5 8 bits Cylinder High Cylinder High
S0DD203A 1F6 8 bits Drive/Head Drive/Head
S0DD203E 1F7 8 bits Status Command
S0DD2020 1F0 16 bits Data Data

Locations $0DD1020 and S0DD1022 are reserved for the mode registers. These are currently not imple­
mented. When implemented, they will allow faster transfer rates from bard drives that support such rates. 
Part of the ID of a drive is information that allows the driver to decide which ’mode’ is the fastest that the 
drive supports. Modes are defined as follows:
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Mode Reg! Mode RegO Mode type______Max, transfer rate
0
0
1
1

0
1
0
1

mode 0 3 3  MB/sec
mode 1 5.2 MB/sec
mode 2 8 3  MB/sec

Undefined

As currently implemented, only mode 0 is available.

Location $0DD3000 contains the IDE interrupt register. This register returns a value of 1 if an interrupt is 
pending from the IDE hard disk, and a value of 0 if an interrupt is not pending from this source. Writing to 
this register has no effect.

1.1.9 AUDIO

Two external RCA jacks are provided for stereo audio output (pre-amp levels). As in the A3000, right and 
left channels are shorted together to provide combined monoraul audio if only a single RCA plug is in­
stalled. Separate right and left stereo is provided when male RCA plugs are inserted into the BOTH of the 
RCA jacks.

External audio in is provided on pin 18 of the RS232 DB25 connector. This audio is mixed into the right 
channel. Audio out is also provided on the DB25 connector on pin 11, which is sent from the left audio 
channel.

An internal connector on the PCB allows for additional Right and Left audio to be mixed in. This allows in­
ternal expansion devices (such as a DSP) to provide stereo audio as well.

1.1.10 KEYBOARD

- detachable
- full size with keypad

The same keyboard as is used with the A3000 will be used with one modification • a new connector (6 pin 
MINI DIN).

1.1.11 EXPANSION SLOTS

- 4 ZORRO n/III expansion card slots
- video slot in line with 1 ZORRO slot
- 200 pin processor connector

Four horizontal expansion card slots are provided. One slot (bottom) contains a 100 pin ZORRO II/III com­
patible connector in line with the two connector video slot. The remaining three slots have both ZORRO 
Il/in and IBM AT connectors.

Video cards that were designed for the A2000 have certain limitations in this casework. In the A3000 we 
provided an adapter bracket that allowed boards designed for the A2000 video slot to be used in the A3000. 
It attached to the large flat metal bracket on the video card and allowed it to be connected to a standard ex­
pansion slot opening. In the A4000, however, there is not enough room for the old bracket to remain (it 
sticks out the side of the box). Consequently, the old video slot bracket must be removed from the video 
card, and a new ’custom’ bracket installed. This bracket is custom to each video card, and must be provided 
by each of the separate manufacturers since the location of the mounting holes is not standard.
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A 200 pin KEL connector is provided on the motherboard which provides direct access to the processor bus 
signals. This connector is physically and electrically compatible with the coprocessor slot of the A3000. The 
board area available, however, is significantly smaller.

Smce no processor exists on the motherboard of the A4000, this processor slot must be occupied by a CPU 
card for the machine to function. However, different CPU cards can be plugged into this slot in order to 
alter or enhance the system (such as future processors, or coprocessors).

1.1.12 MEMORY MAP

00000000-001FFFFF

00200000-009FFFFF
OOAOOOOO-OOBFFFFF
OOB8OOOO-OOBFCFFF
OOBFDOOO-OOBFDFFF
OOBFEOOO-OOBFEFFF
OOBFFDOO-OOBFFFFF
OOCOOOOO-OOCFFFFF
00D00000-00D9FFFF
00DA0000-00DAFFFF
00DB0000-00DBFFFF
00DC0000-00DCFFFF
OODDOOOO-OODDOFFF
O0DD1OOO-OODD3FFF
00DD4000-00DDFFFF
00DE0000-00DE7FFF
00DE8000-00DEFFFF
00DF0000-00DF7FFF
00DF8000-00DFBFFF
OODFCOOO-OODFFFFF
OOEOOOOO-OOE7FFFF
OOE8OOOO-OOE8FFFF
00E9OO00-O0EFFFFF
OOFOOOOO-OOF7FFFF
OOF8OOOO-OOFFFFFF
01000000-017FFFFF
01800000-06FFFFFF
07000000-07FFFFFF
08000000-OFFFFFFF
10000000-7FFFFFFF
80000000-FEFFFFFF
FFOOOOOO-FFOOFFFF
FF010000-FFFFFFFF
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2MB CHIP RAM
(ROM at 0F80000 gets mapped to 
OOOOOOO-OFFFFFF during overlay)

8MB ZORROII expansion space
13 MB ZORROII expansion space
448 KB not used
4 KB CIA#1
4 KB
4KB

CIA#0

1MB Chip register shadow
640 KB
64 KB

unused

64 KB unused
64 KB Real time dock
4KB RESERVED (SCSI)
12 KB IDE registers
48 KB unused
32 KB RAMSEY/GARY registers (supervisor space)
32 KB unused
32 KB unused
16 KB Auxiliary interrupt control
16 KB Chip registers
512 KB RESERVED (System ROM expansion)
64 KB ZORRO II autoconfig space
512 KB ZORRO II I/O space
512 KB Cartridge space
512 KB System ROM
8MB RESERVED ( CHIP RAM expansion)
88MB reserved (motherboard FASTRAM expansion)
16 MB motherboard FASTRAM
128 MB coprocessor slot expansion
(-2 GB) ZORRO III expansion space
(-2GB) reserved
64 KB ZORRO III autoconfig space 

reserved



1.2 CASEWORK

Basically, the same casework used for the desktop PC compatibles is to be used. A different front bezel 
with a single molded floppy ’face’ is required. Also, the internal floppy bracket is unique to line up the flop­
py properly with the new bezel.

external floppy DB23M rear
parallel port DB25F rear (slacked)
serial port DB25M rear (stacked)
video DB23F rear
keyboard 6 pin mini DIN rear
mouse/joysticks 2DB9 side (unstacked)
R/L audio 2 RCA jacks rear (unstacked)
option plate screw in plate rear

EXTERNAL PORT CONNECTIONS

13 POWER SUPPLY

A custom power supply is needed to meet the shape requirements of the case. The power supply require­
ments are as follows:

+5 20.0 amps
+12 4.0 amps (8A surge)
-12 600 milliamps

The -12 capacity has been increased from the original PC spec (up from 300 to 600 ma) so that -5 (up to 200 
ma) can be created on the motherboard with a -5 volt regulator.

The power supply will shut down if significantly more than the rated current is drawn from any of the vol­
tages. Therefore, user voltages available at some of the external connectors are protected. However, since 
more than 8 amps is available from the power supply for +5, the +5 available at external connectors is cur­
rent limited by a polyswitch ’fuse’. The polyswitches act like circuit breakers that open up when their maxi­
mum rating is exceeded. When the load is removed, they will automatically reset (after cooling off, which 
may take 30 secs or more)

The 50/60 hertz TICK signal used in past Amigas has been generated in the power supply. However, the PC 
power supply does not have this capability. Therefore, the 8520 counter is connected to the Vertical Sync 
signal (as was done in the A500).

Refer to Power Supply specification 391173.
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1.4 ASICs

1.4.1 FAT RAMSEY

RAMSEY is the FASTRAM controller that was designed for the A3000. It can be used for the A4000 with 
the addition the following:

1 16R4-10 : *STERM to *DSACK conversion

Refer to Fat Ramsey specification 390541.

1.4.2 FAT GARY

FAT GARY is a large ’glue’ chip designed for the A3000 which performs a variety of tasks. It can be used in 
the A3400 with the addition of the following:

1 16R4-10: *STERM to *DSACK conversion

Refer to Fat Gary specification 390540.

1.43 BUSTER

BUSTER can be used in the same fashion as in the A3000, and does not require any additional logic. Refer 
to Buster specification 390539.

1.4.4 BRIDGET

This is a new Gate Array which replaces the following TTL chips:

6 74F646’s 
4 74F245’s

This results in reduced cost (~$10.00), reduced real estate and easier routing. BRIDGET can be used un­
changed for the A3000 and other ECS/AA designs.

BRIDGET was be done with NCR’s technology and processing. This was necessary for 
two reasons - pin count and speed.

Refer to Bridget specification 391380.
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1.0 DESCRIPTION

This specification describes the requirements for a quad analog switch/multiplexer/demultiplexer. It shall be 
equivalent to a 74HC4066, and have the following features:

- Fast Switching and Propagation Switch
- High ON/OFF Output Voltage Ratio
- Diode Protection on All Outputs
- Low Noise

1.1 CONFIGURATION

This device shall be contained in a standard 14-pin small outline plastic package with pinouts as in Figure 1 and 
package dimensions as in Figure 3.

1.2 SOURCES

Refer to Approved Vendor List.

1.3 APPLICABLE DOCUMENTS

Commodore Engineering Policy 1.02.007 Integrated Circuit Qualification Procedure 
Commodore Engineering Policy 1.02.008 Integrated Circuit Process Test Specification
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1.0 DESCRIPTION

This specification describes the requirements for an 8-bit parallel-in/serial-out shift register. It shall be 
equivalent to a 74HCT166, and have the following features:

- synchronous serial data input
- clock enable
- TTL compatibility
- parallel to serial converter expansion
- asynchronous master reset

1.1 CONFIGURATION

. This device shall be contained in a standard 16-pin small outline plastic package with pinouts as in Figure 1 and 
package dimensions as in Figure 3.

1.2 SOURCES

Refer to Approved Vendor List.

1.3 APPLICABLE DOCUMENTS

Commodore Engineering Policy 1.02.007 Integrated Circuit Qualification Procedure 
Commodore Engineering Policy 1.02.008 Integrated Circuit Process Test Specification
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2.0 ELECTRICAL CHARACTERISTICS

2.1 ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER MIN MAX UNIT CONDITIONS

Vcc DC supply voltage -0 3 +7 V
±IlK DC input diode current 20 mA for Vi < -0.5 or Vi > Vcc+O-SV

*IOK DC output diode current 20 mA for Vo < -03  or Vo > Vcc+0.5V
±Io DC output source or sink cunent 

standard outputs 25
for -03V  < V0 < Vcc+0.5V

bus driver outputs 35 mA

±ICC; DC V cc or GND current for:
*IgnD standard outputs 50 mA

bus-driver outputs 70

T«« storage temperature -65 +150 °C
Plot power dissipation 500 mW above +70°C: derate linearly with 8 mW/K

Maximum Ratings are those values beyond which damage to the device may occur. 
Functional operation should be restricted to recommended operating conditions.

2.2 RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN TYP MAX UNIT CONDITIONS
Vcc DC supply voltage 43 5.0 53

VVi DC input voltage range 0 v c c
Vo DC output voltage range 0 v c c
Tamb operating ambient temperature -40 +85 °C
tr, tf input irse and fall times

6.0 500 ns
Vcc = 2.0V
Vcc = 43  V
Vcc = 6.0 V

2.3 FUNCTION TABLE

OPERATING INPUTS On REGISTER OUTPUT
MODE PE CE CP Ds Do -D 7 Qo Qi -Q* O?

parallel load 1 1 T X 1-1 L L -L L
1 1 t X h -h H H -H H

serial shift h 1 t 1 X - X L q0-q5 q6
h 1 t h x - x H q 0-q 5 q6

hold "do nothing" X h X X x - x q0 ql -q6 q7
H s  HIGH voltage level, h = HIGH voltage level one set-up time prior to the LOW-to-HlGH CP transition.
L = LOW voltage level, I = low voltage level one setup time prior to the LOW-to-HlGH CP transition, 
q = lower case letters indicate the state of the referenced output one setup time prior to the LOW-to-HlGH CP transition. 
X = don't care
t = LOW-to-HlGH CP transition
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2.4 D.C. ELECTRICAL CHARACTERISTICS

SYM­
BOL PARAMETER CONDITIONS

Ta
«=+25®C

Ta =-40°C 
to +85 *C

UNIT

Vih Minimum High Level Input Voltage 2.0 ZO

V,L Maximum Low Level Voltage 0.8 0.8
Vi n * |Iout| = 20 pA V o c -0.1 V e c -0.1

VoH Minimum High Level Output Voltage Vih or poini =4.0 mA, Voc = 4.5V 3.98 3.84 v
Vil |Iout| *  4.8 mA, Voc = 5 S V 4.98 4.84 f

Vin * Pout| = 20 pA 0.1 0.1
VOL Maximum Low Level Voltage Vih or poirrt =4.0 mA, Voc = 4.5V 0.26 0 3 3

Vil poinr| = 4.8 mA, Voc = S S V 0.26 0 3 3

IlN Maximum Input Current Vin = Voc or GND, Vih or Vil ^0.1 ±1.0 pA
lee Maximum Quiescent Current Vin = Vqc or GND, Iout = 0 pA 8.0 80 pA

Vin = 2.4 V or 0.5V w 1.2 1.4 mA
Measured per input pin. All other inputs held at V ec or ground

2.5 A.C. CHARACTERISTICS

SYMBOL PARAMETER Ta = 25°C Ta = -40 
to +85°C

UNIT

Tmax Maximum Operating Frequency 31 25 MHz
tPHU tPLH Maximum Propagation Delay Clock to Qh 34 43

ns

tPHLf tPLH Maximum Propagation Delay Clear to Qh 33 41
tlB Minimum Set-Up Time Shift/Load High to Clock 16 20
Uo Minimum Set-Up Time Data before Clock 16 20
tREM Minimum Removal Time Clear to Clock 0 0
tH Maximum Hold Time Data after Clock 3 3
tr.tf- Maximum Output Rise and Fall Time 15 19
tw Minimum Pulse Width Clear or Clock 16 20
CpD . Power Dissipation Capacitance 100 pF
ClN Maximum Input Capacitance 10 10

« “ J "L TJTJTJTJTJTJTJTJT-TLT i_n_rTJT JT JT JT JT -T L T L T

CUM-
BUIMIT
SMFT/1AM

A

L-
n

j
i

1 i
C nr i

i
MVTI ( nr

f l
1 n r
N nr

V

____________________ r “L_r
■ ■ ■ MWUHFT ----- —-1 —wiwt—

a
■ ■ —  fCKALIwn----------

CUM IMS

FIGURE 4 - TYPICAL CLEAR, LOAD, INHIBIT, and SHIFT SEQUENCES
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3.0 PHYSICAL REQUIREMENTS

3.1 MARKING

Parts shall be marked with Manufacturer’s Part Number, Manufacturer’s Identification, and EIA Date Code.

3.2 PACKAGING

The interconnected logic circuitry shall be contained in a 16-pin standard small outline package with exterior dimensions 
per Figure 3.

4.0 ENVIRONMENTAL REQUIREMENTS

Units furnished to the requirements of this specification shall meet the following environmental resistance requirements 
(vendors shall furnish supporting documentation upon request):

Operating Temperature 
Operating Humidity 
Operating Altitude 
Storage Temperature 
Storage Humidity 
Storage Altitude

0 to 70 deg. C
5 to 95% RH non-condensing 
Oto 3000 meters 
- 20 to + 85 deg. C 
5 to 95% RH non-condensing 
Oto 15,000 meters.

4.1 PROCESS QUALIFICATION TESTS

Integrated circuits supplied to the requirements of this specification shall meet the requirements of Engineering Policy 
No. 1.02.008. Supporting documentation shall be supplied by vendor upon request.

4.2 ENVIRONMENTAL TEST CONDITIONS

Devices shall comply with the following environmental resistance tests per Commodore Engineering Policy 1.02.007.

1. Temperature/humidity (85 deg. C and 85% RH non-condensing) for 168 hours.
2. Operating life (1000 hours at 70 deg. C ambient temperature)
3. Soldcrability per MIL-STD-883, Method 2003
4. Pressure cooker (15 psig, 121 deg. C, and 100% RH for 24 hours)
5. Solvent resistance per MIL-STD-883,Method 2015, using water and trichloroethane
6. Solder temperature resistance (250 deg. C for ten seconds)
7. ESD requirement MIL-STD 1686 Group 3

Note: Devices shah meet this specification’s operating performance requirements after the above tests are completed.

4.3 MINIMUM ACCEPTANCE LEVEL

The minimum acceptance level of any lot shall be an AQL of 0.65 as defined by MIL-STD 105 single sampling techni­
ques.

4.4 AGE OF DEVICES

Unit shall be rejected if EIA Date Code indicates an age of three (3) or more years.
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APPROVED VENDOR LIST

This sheet must be removed from this document before the document is shown or transmitted
to a vendor.

Commodore Part Number 

391480-01

Vendor

MOTOROLA

NATIONAL

SIGNETICS

Vendor Part Number 

MC74HCT166D 

MM74HCT166M 

74HCT166D
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APPLICATION REVISION

NEXT ASSY. USED ON LTR DESCRIPTION DATE APPROVED

A4000 A SPECIFICATION RELEASE JicS
/

1.0 DESCRIPTION

This specification describes the requirements for a single-sided, 1M x 32 bit (4MB) DRAM SIMM module no 
more than 1 inch in height. It shall have the following features:

- three state data output
- early-write common I/O capability
- RAS -only refresh, CAS before RAS refresh, and hidden refresh
- unlatched data out at cycle end

1.1 CONFIGURATION

This device shall be contained in a 72-lead single-in-line memory module (SIMM) package with pinouts as in 
Figure 1 and package dimensions as in Figure 3.

1.2 SOURCES

Refer to Approved Vendor List.

13  APPLICABLE DOCUMENTS
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fin feme Pin feme Pin feme Pin feme Pin Neme Pin ferns

1 Vss 13 A1 25 DQ22 37 NC 49 OQ8 61 0013

2 DQO 14 A2 26 OQ7 38 NC 50 DQ24 62 0030

3 DQ18 15 A3 27 DQ23 39 V$s 51 D09 63 DQ14

4 DQ1 16 A4 28 A7 40 Caso 52 DQ25 64 DQ31

5 DQ17 17 A5 29 NC 41 CAS2 53 DQ10 65 DQ15

e DQ2 18 A6 30 vc c 42 CAS3 54 DQ26 65 NC

7 DQ18 19 NC 31 A3 43 CAST 55 DQ11 67 P01

8 DQ3 20 DQ4 32 A9 44 RAS0 56 002 7 68 PD2

9 DQ19 21 DQ20 33 NC 45 NC 57 DQ12 69 PD3

10 VCC 22 DG5 34 RA§2 46 NC 58 DQ28 70 PD4

11 NC 23 DQ21 35 NC 47 w 59 V cc 71 NC

12 AO 24 DQ6 36 NC 48 NC 60 DQ29 72 V ss

FIGURE 1- PINOUTS

FIGURE 2 - LOGIC DIAGRAM
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DP4
fiPUJETTEfS INCHES
KIN WAX fSH MAX

A 10732 106.08 424 5 4255
f 2527 25.53 0.995 1.005
C — 9.14 — 0360
p 1.02 1.07 0.040 0.042
F 3.18 BSC 0.125 BSC
<j 137 esc 0.050 BSC
H — 025 — 0.010
J 1.19 137 0.047 0.054
K 0.2S — 0.100 __

L 44.45 REF 1.750 REF
U 1.90 1 2.16 0.075 I 0.035
n 10.16 BSC 0.400 BSC
p 3.18 — 0.125 —

Q 3.12 322 0.123 0.127
R 622 6.48 0245 0255
s 5.72 — 0225 —

u 101.19 BSC 3.994 BSC
V — 5.23 -  I 0.208
M 1.12 — 0.044 | -
X 1.52 1.63 0.0S0 j 0.064

NOTES:
1. DIMENSIONING AND TOLERANCIN3 PER ANSI 

Y14.5M, 1962.
Z  CONTROLLING DIMENSION: INCH.
1  CARD THICKNESS APPLIES ACROSS TABS AND 

INCLUDES PLAT1N9 AND/OR METAL CATION.

FIGURE 3 - PACKAGE DIMENSIONS
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2.0 ELECTRICAL CHARACTERISTICS

2.1 ABSOLUTE MAXIMUM RATINGS

Maximum Ratings arc those values beyond which damage to the device may occur. 
Functional operation should be restricted to recommended operating conditions.

SYMBOL PARAMETER VALUE
V cc Power Supply Voltage -1 to +7 V
ViN, VoUT Voltage Relative to Vss (any pin but Vcc) -1 to +7 V
I OUT Data Output Current per DQ Pin 50 mA

Pd Power Dissipation 4.8 W

Ta Operating Temperature Range 0 to +70 CC

Tstg Storage Temperature Range -25 to +125®C

2.2 RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN TYP MAX UNIT
Vcc Supply Voltage 4.5 5.0 5 5

V
Vss Supply Voltage 0 0 0
ViH Logic High Voltage, all inputs 2.4 - 6 5
VlL Logic Low Voltage, all inputs - 1.0 - 0.8
NOTE: All voltages referenced to Vss-

2.3 D.C. ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER . MIN MAX UNIT
le a V cc power supply current, tRC = 150 ns 840
l e a V cc power supply current (Standby), (RAS = Ca 2 = Vih) 16
l e a V cc power supply current during RAS only refresh cycles 840 mA
I cca V cc power supply current during fast page mode cycle 560
l e a V cc power supply current (standby) (RAS = CAS = Vcc-0.2V 8
Ices V cc power supply current during CAS before RA^ refresh cyde 840
Ilkgci) Input leakage current (Vss s  Vjns Vcc) -SO +80 \ iA

Ils(O) Output leakage current (Ca £ at logic 1, Vss s  Vout s  Vcc) -10 10
VOH Ouptput high voltage (Ioh * -5 mA) 2 4 - V
VoL Output low voltage (Iol = 4.2mA) - 0.4
NOTES:
1. Current is a function of cycle rate and output loading. Maximum current is measured at the 

fastest cycle rate with the output open.
2. Column address can be changed once or less while kAS = Vil and Ca £  = Vih.
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2.4 CAPACITANCE

SYMBOL PARAMETER VALUE
Cn Input capacitance (A0 - A9) 50 pF

Cl2 Input capacitance (W) 66 pF

Cl3 Input capacitance (KAS0, RAS2) 38 pF
Cl4 Input capacitance (CAS0 - CAS3) 24 pF

Cdq I/O capacitance (DQ0 - DQ31) 17 pF
NOTE: Capacitance must be measured with a Boonton Meter or 
effective capacitance calculated from the equation "C = 1 Al/AV".

2.5 A.C. CHARACTERISTICS (NOTES 1,2,3,4)

SYMBOL ALT. PARAMETER MIN MAX UNIT
tRELREL tRC Random Read or Write Cycle Time 150
tCELCELI tPC Page Mode Cycle Time 50
tRELQV tRAC Access Time from RAi> 80
tCELQV tCAC Access Time from CAS ^ 20
tAVQV * tAA Access Time form Column Address y) 40
tCEHQV tCPA Access Time from Precharge CAS 45
ICELQX tCLZ CAS to Output in Low-Z w 0 ns
tCEHQZ tOFF Output Buffer and Turn-Off Delay 0 20
tT IT Transition Time (Rise and Fall) 3 50
1REHREL tRP Ra £ Precharge Time 60
tRELREH Iras k A i Pulse Width 80 10,000
tRELREH tRASP RAS Pulse Width (Fast Page Mode) 80 100,000
tCELREH tRSH lUS Hold Time 25
tRELCEH tCSH CAS Hold Time 80
tCELCEH tCAS CAS Pulse Width 20 10,000
tRELCEL tRCD HAS to CAS Delay Time aJj ; 20 60
t RELAY * tRAD RAS to Column Address Delay Time 15 40
NOTES:
1. Vjh min and Vil max are reference levels for measuring timing of input signals. Transition times are measured between Vjh and Vil.
2. Initial pause of 200ps is required after power-up followed by 8 Ra S cycles to insure proper operation.
3. Transition time specification applies for all signals. All input signals must transition between Vjh and Vil in a monotonic manner.
4. Ac measurement is It = 5.0 ns
5. Specification for tRc(min) is used to indicate cycle time at which proper operation over full temperature is assured.
6. Measured with current load equivalent to 2  TTL loads and 100 pF with data trip points set at Voh = 2.0V and Vol -  0.8V.
7. Assumes that tRCD * tRCD (max.).
8. Assumes that tRCD ^ tRCD (max.).
9. Assumes that Irad * tRAD(max).
10. toFF (max) defines the time at which the output achieves open circuit condition. Not referenced to output voltage levels.
11. Operation within the tRCD(max) time limit ensures that Ira c  (max) can be met
12. Operation within the tRAD (max) limit ensures that tRAc(max) can be met
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2.5 A.C. CHARACTERISTICS (CONTINUED)

SYMBOL ALT. PARAMETER MIN MAX UNIT

1CEHREL tCRf CAS to RAS Precharge Time 5

ns

tCEHCEL tCP CAS Precharge Time (Page Mode Cycle Only) 10
tAVREL tASR Row Address Setup Time 0
tRELAX tRAH Row Address Hold Time 10
tAVCEL tASC Column Address Setup Time 0
tRELAX tCAH Column Address Hold Time 15
1CELAX tAR Column Address Hold Time Referenced to CAS 60
tAVREH tRAL Column Address to ras Lead Time 40
tWHCEL tRCS Read Command Setup Time 0
tCEHWX tRCH Read Command Hold Time Referenced to CAS 0
1REHWX tRRH Read Command Hold Time Referenced to RAS 0
tCELWH tWCH Write Command Hold Time Referenced to CAS 15
lRELWH tWCR Write Command Hold Time Referenced to RAS 60
tWLWH twp Write Command Pulse Width 15
tWLREH tRWL Write Command to kAS Lead Time 20
tWLCEH tCWL Write Command to CRAS Lead Time 20
tDVCEL tDS Data in Setup Time 0
tCELDX tDH Data in Hold Time 14̂ 15
tRELDX tDHR Data in Hold Time Referenced to RAS 60
tRVRV tRFSH Refresh Period 16 ms
tWLCEL twes Write Command Setup Time ^ 0

ns

tRELCEL tCSR CAS Setup Time for CAS before RAS Refresh 10
tRELCEH tCHR CAf* Hold Time for CAS before kA^ Refresh 30
tREHCEL tRTC CAS Precharge to Ca S Active Time 0
tCEHCEL tCPT dAS Precharge Time for CAS before kAS Counter Test 40
tCEHCEL tCPN CAS Precharge Time 10

NOTES:
13. Either tRRH or !rch must be satisfied for a read cycle.
14. These parameters are referenced Ca£ leading edge in random write cycles.
15. twes is not a restrictive operating parameter.
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3.0 PHYSICAL REQUIREMENTS

3.1 MARKING

Parts shall be marked with Manufacturer’s Part Number, Manufacturer’s Identification, and EIA Date Code.

3.2 PACKAGING

The interconnected logic circuitry shall be contained in a 72-lead single in-line memory module (SIMM) package with 
exterior dimensions per Figure 3.

4.0 ENVIRONMENTAL REQUIREMENTS

Units furnished to the requirements of this specification shall meet the following environmental resistance requirements 
(vendors shall furnish supporting documentation upon request):

Operating Temperature 
Operating Humidity 
Operating Altitude 
Storage Temperature 
Storage Humidity 
Storage Altitude

0 to 70 deg. C
5 to 95% RH non-condensing 
0 to 3000 meters 
- 20 to + 85 deg. C 
5 to 95% RH non-condensing 
0 to 15,000 meters

4.1 PROCESS QUALIFICATION TESTS

Integrated circuits supplied to the requirements of this specification shall meet the requirements of Engineering Policy 
No. 1.02.008. Supporting documentation shall be supplied by vendor upon request.

4.2 ENVIRONMENTAL TEST CONDITIONS

Devices shall comply with the following environmental resistance tests per Commodore Engineering Policy 1.02.007.

1. Temperature/humidity (85 deg. C and 85% RH non-condensing) for 168 hours.
2. Operating life (1000 hours at 70 deg. C ambient temperature)
3. Solderability per MIL-STD-883, Method 2003
4. Pressure cooker (15 psig, 121 deg. C, and 100% RH for 24 hours)
5. Solvent resistance per MIL-STD-883,Method 2015, using water and trichloroethane
6. Solder temperature resistance (250 deg. C for ten seconds)
7. ESD requirement MIL-STD1686 Group 3

Note: Devices shall meet this specification’s operating performance requirements after the above tests are completed.

4.3 MINIMUM ACCEPTANCE LEVEL

The minimum acceptance level of any lot shall be an AQL of 0.65 as defined by MIL-STD 105 single sampling techni­
ques.

4.4 AGE OF DEVICES

Unit shall be rejected if EIA Date Code indicates an age of three (3) or more years.
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APPROVED VENDOR LIST

This sheet must be removed from this document before the document is shown or transmitted
to a vendor.

Commodore Part Number Vendor Vendor Part Number

391518-01 MOTOROLA MCM32100S-80

MICRON MT8D132M-80

TEXAS INSTRUMENTS TM124BBK32-80

C ommodore TITLE

IC, MEM, SIMM (DRAM), 1M x 32 (4MB), 80 ns

SIZE DRAWING NUMBER REV. SCALE SHEET*OFi

A A391518



APPLICATION REVISION

NEXT ASSY. USED ON LTR DESCRIPTION DATE APPROVED

A4000 A SPECIFICATION RELEASE v k jc 'L ' I c A
/

1.0 DESCRIPTION

This specification describes the requirements for a 1M x 32 bit (4MB) DRAM SIMM module no more than 
1 inch in height. It shall consist of sixteen 256K x 4 DRAMS and sixteen 0.22 pF minimum decoupling. It shall 
have the following features:

- three state data output
- early-write common I/O capability
- RAS -only refresh, CAS before RAS refresh, and hidden refresh 
> unlatched data out at cycle end

1.1 CONFIGURATION

This device shall be contained in a 72-lcad single-in-line memory module (SIMM) package with pinouts as in 
Figure 1 and package dimensions as in Figure 3.

1.2 SOURCES

Refer to Approved Vendor List.

13  APPLICABLE DOCUMENTS

Commodore Engineering Policy 1.02.007 Integrated Circuit Qualification Procedure 
Commodore Engineering Policy 1.02.008 Integrated Circuit Process Test Specification

SHAPE #Z00546(F)
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391517-01 ACTIVE

UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN 
INCHES (MILLIMETERS).
TOLERANCES:
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3 PLACE DECIMALS +/- 0.010 (0.25)
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1BCBB
O

PIN OUT
Pin Name Pin Naim Pin Name Pin Name Pin Name Pin Name

1 v$s 13 A1 2S 0022 37 NC 49 006 61 0013
2 DOO 14 A2 26 007 36 NC 50 0Q24 62 0030
3 DQ16 15 A3 27 0023 39 VSS 51 009 63 0014
4 DQ1 16 A4 28 A7 40 £a£o 52 DQ25 64 D031
S D017 17 A5 29 NC 41 £a§2 53 DO10 65 D015
6 002 18 A6 30 Vcc 42 £aS3 54 0026 66 NC
7 DQ1B 19 NC 31 A8 43 Ca5T 55 0011 67 P01
8 003 20 004 32 NC 44 RaSo 56 DQ27 68 P02
9 0019 21 0020 33 RAS3 45 East 57 0Q12 69 P03

10 vcc 22 005 34 &A§2 46 NC 58 0028 70 PCX
11 NC 23 DQ21 35 NC 47 w 58 vcc 71 NC
12 AO 24 D06 36 NC 48 NC 60 0029 72 vss

PIN N A M ES

A0-A8 .........
DO0-OO31
CA55-CAS3 ..,. Column Address Strobe
PD 1-PDA......
Ea3o-KX53 ..
W.................
V cc............

All power supply and ground pint must be 
connected for proper operation of the device.

FIGURE 1 -PINOUTS

FIGURE 2 - LOGIC DIAGRAM
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P1K1 ^EEl MMUS

COMPONENT AAEA

& p-i •

■ i i i i i i i i i i i i t i i i i i i i i i i i i i i i i r i i i i r . i i i i i i i i i i i i i i i m i i m i i m i i K i i i i i iS M

K T JU L Z -

Q j *
•f 0.15(0.005) ® U ©  y

---H H---D 73 Pt
CJ

1

TT

_ E i ]

0.06(3.003)

J_L

COMPONENT AREA

DEH&AA

0.10(0.004) ©  T X ©  Y

K T U .Z

OW
K L L E E T 9 3 IttCHES
ON MAX fSH MAX

A 107.82 106.08 4245 4255
9 2527 25.53 0.995 1.005
c — 9.14 — 0260
p 1.02 1.07 0.040 0.042
F 3.1BBSC 0.125 BSC
G 127 BSC 0.050 BSC
H — 025 — 0.010
J 1.19 127 0.047 0.054
K 02S — 0.100 __

L 44.45 REF 1.750 REF
U 1.90 I 2.16 0.07S I 0.085
H 10.16 BSC 0.400 BSC
p 3.18 — 0.125 —

Q 3.12 322 0.123 0.127
R 622 6.48 0245 0255
s 5.72 — 0225 —

u 101.19 BSC 3.984 BSC
Y — 528 — 0208
W 1.12 — 0.044 —

X 1.52 1.63 0.060 0.064

NOTES:
1. DIMENSIONING AND TOLERANCSOG PER ANSI 

Y14.5M. 1582.
2  CONTROLLING DIMENSION: INCH.
1  CARD THICKNESS APPLIES ACROSS TABS AND 

INCLUDES PLATING AND/OR METAL CATION.

FIGURE 3 - PACKAGE DIMENSIONS
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2.0 ELECTRICAL CHARACTERISTICS

2.1 ABSOLUTE MAXIMUM RATINGS

Maximum Ratings are those values beyond which damage to the device may occur. 
Functional operation should be restricted to recommended operating conditions.

SYMBOL PARAMETER VALUE

V cc Power Supply Voltage -1 to +7 V
Vin, VoUT Voltage Relative to Vss (any pin but Vcc) -1 to +7 V
Iout Data Output Current per DQ Pin 50 mA

Pd Power Dissipation 4.92 W
Ta Operating Temperature Range 0 to +70 °C
Tstg Storage Temperature Range -25 to +125°C

2.2 RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN TYP MAX UNIT
V cc Supply Voltage A S 5.0 5.5

V
Vss Supply Voltage 0 0 0
Vih Logic High Voltage, all inputs 2.4 - 6.5
Vil Logic Low Voltage, all inputs - 1.0 - 0.8
NOTE: All voltages referenced to Vss-

2.3 D.C. ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER MIN MAX UNIT
l e a V cc power supply current, tRc =* 150 ns 576
ICC2 Vcc power supply current (Standby), (l̂ Â J * £ a S = V jh)  . 32
l e a Vcc power supply current during RAS only refresh cycles 576 mA
ICC4 V cc power supply current during fast page mode cycle 416
Ices V cc power supply current (standby) (RAS = CAS = Vcc-0-2V 16
ICG6. Vcc power supply current during CAS before kAS refresh cydc 576
ILKG(I) Input leakage current (Vss s  V ins V cc)* -160 160 pA
Ilk(0) Output leakage current ((1a 5  at logic 1, Vss £ V out  s  Vcc) -2 0 20
VOH Ouptput high voltage (Ioh * -5 mA) 2.4 - V
VOL Output low voltage (Iol s  4.2mA) - 0.4
NOTES:
1. Current is a function of cycle rate and output loading. Maximum cunent is measured at the 

fastest cycle rate with the output open.
2. Column address can be changed once or less while RAS = Vjl and CAS = Vjh.
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2.4 CAPACITANCE

SYMBOL PARAMETER VALUE
Cn Input capacitance (A0 - A8) 90 pF

Cl2 Input capacitance (W) 122 pF
Cl3 Input capacitance (RAS0-RAS3) 38 pF
Cl4 Input capacitance (CAS0-CAS3) 38 pF

Cdq I/O capacitance (DOO - DQ31) 24 pF
NOTE: Capacitance must be measured with a Boonton Meter or 
effective capacitance calculated from the equation "C = l  At/AV".

2.5 A.C. CHARACTERISTICS (NOTES 1,2,3,4)

SYMBOL ALT. PARAMETER MIN MAX UNIT

tRELREL tRC Random Read or Write Cycle Time 150

ns

tCELCEU tPC Page Mode Cycle Time 45
tRELQV tRAC Access Time from RAS 80
tCELQV tCAC Access Time from CAS ^  b) 20
tAVQV tAA Access Time form Column Address KQ\ yj 40
ICEHQV ICPA Access Time from Precharge CAS w 40
tCELOX tCLZ CAS to Output in Low-Z w 0
tCEHQZ tOFF Output Buffer and Turn-Off Delay 0 20
tT tT Transition Time (Rise and Fall) 3 50
tREHREL tRF RAS Precharge Time 60
tRELREH IRAS RAS Pulse Width 80 10,000
tRELREH tRASP kAS Pulse Width (Fast Page Mode) 80 100,000
tCELREH tRSH Ka 5  Hold Time 20
tRELCEH tCSH CAS Hold Time 80
tCELCEH tCAS Ca S Pulse Width 20 10,000
tRELCEL tRCD RAS to CAS Delay Time 20 60
tREtAV tRAD RAS to Column Address Delay Time 15 40
NOTES:
1. V ih min and Vil max are reference levels for measuring timing of input signals. Transition times are measured between V ih and Vil.
2. Initial pause of 200ps is required after power-up followed by 8 kAS cycles to insure proper operation.
3. Transition time sped Heal ion applies for all signals. All input signals must transition between Vih and Vil in a monotonic manner.
4. Ac measurement is t j  * 5.0 ns
5. Specification for tRc(min) is used to indicate cycle time at which proper operation over full temperature is assured.
6. Measured with current load equivalent to 2 TTL loads and 100 pF with data trip points set at Voh = 2.0V and Vol *= 0.8V.
7. Assumes that Ircd £ tRCD (max.).
8. Assumes that Ircd Ircd (max.).
9. Assumes that tRAD a tRAD(max).
10. toFF (max) defines the time at which the output achieves open circuit condition. Not referenced to output voltage levels.
11. Operation within the tRa>(max) time limit ensures that Irac (max) can be met.
12. Operation within the tRAD (max) limit ensures that tRAC(max) can be met.

C ommodore TITLE

IC, MEM, SIMM PRAM ), 512K x 32 (2MB), 80 ns

SIZE DRAWING NUMBER REV. SCALE SHEET 5 OF 7

A 391517 A



2.5 A.C. CHARACTERISTICS (CONTINUED)

SYMBOL ALT. PARAMETER MIN MAX UNIT
tCEHREL tCRP £ a § to RAS Precharge Time 5

ns

tCEHCEL tCP CAS Precharge Time (Page Mode Cycle Only) 10

tAVREL tASR Row Address Setup Time 0
tRELAX tRAH Row Address Hold Time 10
tAVCEL tASC Column Address Setup Time 0
tRELAX tCAH Column Address Hold Time 15
tCELAX tAR Column Address Hold Time Referenced to Ca S 60
tAVREH tRAL Column Address to ras Lead Time 40

tWHCEL tRCS Read Command Setup Time 0
tCEHWX tRCH Read Command Hold Time Referenced to Ca S 0
tREHWX tRRH Read Command Hold Time Referenced to RAS vi3> 0
tCELWH tWCH Write Command Hold Time Referenced to CAS 15
tRELWH tWCR Write Command Hold Time Referenced to RAS 60
tWLWH twp Write Command Pulse Width 15
tWLREH tRWL Write Command to RAS Lead Time 20
tWLCEH tCWL Write Command to CRAS Lead Time 20
tDVCEL tDS Data in Setup Time 0
tCELDX tDH Data in Hold Time 15
tRELDX tDHR Data in Hold Time Referenced to RAS 60
tRVRV tRFSH Refresh Period 8 ms
tWLCEL twes Write Command Setup Time 0

ns

tRELCEL tCSR CA£> Setup Time for CAS before RAS Refresh 10
tRELCEH tCHR CAS Hold Time for (1a £  before RAS Refresh 30
tREHCEL tRPC CAS Precharge to Ca S Active Time 0
tCEHCEL tCPT CAS Precharge Time for CAS before kAS Counter Test 40
tCEHCEL tCPN CAS Piecharge Time 10

NOTES:
13. Either Irrh or Irch must be satisfied for a read cycle.
14. These parameters arc referenced CAS leading edge in random write cycles.
15. twes is not a restrictive operating parameter.
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3.0 PHYSICAL REQUIREMENTS

3.1 MARKING

Parts shall be marked with Manufacturer’s Part Number, Manufacturer’s Identification, and EIA Date Code.

3.2 PACKAGING

The interconnected logic circuitry shall be contained in a 72-lead single in-line memory module (SIMM) package with 
exterior dimensions per Figure 3.

4.0 ENVIRONMENTAL REQUIREMENTS

Units furnished to the requirements of this specification shall meet the following environmental resistance requirements 
(vendors shah furnish supporting documentation upon request):

Operating Temperature 
Operating Humidity 
Operating Altitude 
Storage Temperature 
Storage Humidity 
Storage Altitude

0 to 70 deg. C
5 to 95% RH non-condensing 
Oto 3000 meters 
- 20 to + 85 deg. C 
5 to 95% RH non-condensing 
0 to 15,000 meters

4.1 PROCESS QUALIFICATION TESTS

Integrated circuits supplied to the requirements of this specification shall meet the requirements of Engineering Policy 
No. 1.02.008. Supporting documentation shall be supplied by vendor upon request.

4.2 ENVIRONMENTAL 'TEST CONDITIONS

Devices shall comply with the following environmental resistance tests per Commodore Engineering Policy 1.02.007.

1. Temperature/humidity (85 deg. C and 85% RH non-condensing) for 168 hours.
2. Operating life (1000 hours at 70 deg. C ambient temperature)
3. Solderability per M3L-STD-883, Method 2003
4. Pressure cooker (15 psig, 121 deg. C, and 100% RH for 24 hours)
5. Solvent resistance per MIL-STD-883,Method 2015, using water and trichloroethane
6. Solder temperature resistance (250 deg. C for ten seconds)
7. ESD requirement MIL-STD1686 Group 3

Note: Devices shall meet this specification’s operating performance requirements after the above tests are completed.

4.3 MINIMUM ACCEPTANCE LEVEL

The minimum acceptance level of any lot shall be an AQL of 0.65 as defined by MILSTD 105 single sampling techni­
ques.

4.4 AGE OF DEVICES

Unit shall be rejected if EIA Date Code indicates an age of three (3) or more years.
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APPROVED VENDOR LIST

This sheet must be removed from this document before the document is shown or transmitted
to a vendor.

Commodore Part Number Vendor Vendor Part Number

391518-01 MOTOROLA MCM32512S-80

MICRON MT16D51232M-80

TEXAS INSTRUMENTS TM512CBK32-80
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Q T Y . R E Q . P E R  D A SH  f ITM
P A R T  NO. D E S C R IP T IO N R E F  D E S  t  N O T E S10 09 Ofl 0 7 06 0 5 0 4 0 3 02 O l 1

noi 1 3 6 4 8 21-0 1 Schem atic . A4000 Daughter Board
i 2 36 48 23-0 1 Artwork, A4000 Daughter Board

Re 3 364820-01 F a b . A4000 Daughter Board
4 *

1 5 30 0 227-0 1 1C. 7 4 H G T 3 2 U600
■* 1 6 9 0 15 2 2 -3 0 1C. 7407 U601

7
6 0 380388-04 R esisto r Network. S IP . 220 /330  8 x 1 0 R P 6 0 2-R P 6 0 7
1 9 380388-01 R esisto r Network. S IP . 22 0 /330  4 x 6 RP608
S 10 380388-04 R esisto r Network. S IP . 22 0 /330  0 x 1 0 RP600
5 11 9 0 2 4 10 -10 R esisto r Network. S IP . 1 K 9 x 1 0 R P 7 5 2  - R P 75 6
1 12 90 2410 -0 8 R esistor Network. S IP . 4 .7K  9 x 1 0 R P 7 5 1

13
2 14 9 0 1550-58 R esistor. 1/4W . 470 Ohm R601 R603
6 15 9 0 1550 -0 1 R esistor. 1/4 W . 1K  Ohm R600 R 602 R605 R606 R 60 7 R608

16
17

44 10 900462-61 C apacito r. C e ra m ic Axial 1000 p F  axial C 75G  - C 79 9
2 19 390082-01 C apacito r. C e ra m ic  Axial .1 u F  axial C604 C606
2 20 9 0 0 10 1-5 3 C apacitor. Electrolytic Axial 2 2 u F  16V C 7 5 1  C 7 5 2
3 21 9 0 0 10 1-4 7 C apacito r. Electrolytic Axial 22 C u F  16 V C 6 0 0 -C 6 0 2

22
23

4 24 903446-04 Connector. C a rd  E d g e  36 pin C N 6 2 1 C N 7 5 4  C N 7 5 5  C N 7 5 C
1 25 903446-08 Connector. C a rd  E d g e  54 pin C N 6 2 2
3 26 903446-02 C o n n e d o r. C a rd  E d g e  62 pin C N 7 5 1  -  C N 7 5 3
4 27 903446-06 Connector. C a rd  E d g e  10 0  p in . C N G 0 0 -C N 60 3

28
1 29 903025-01 Ferrite  Bead. Axial FBG01

30
31
3 2
33
34
35
36
37
30
39
40
41
42
43
44
45
46
47
48
49
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QUANTITY REQ U IRED  PER DASH 9 IIT M
25 24 23 22 21_ 20 19 ± 6 1 7 16 15 1 1 13 12 11 ! £ 0 9 p « 0 7 o a 0 5 CM 0 3 0 7 m i + PA R T NO.

303051 01
____________________D E S C R IP T IO N ____________________ R E F  D E S  /  N O T E S

C H A S S IS
2

1 3 36 40 73-0 1 b e z e l .r n o N T
1 4
1 5 363050 01 C O V E R

r»
1 - “ 36 4059-01 *~ B R A C K E T  ."OPTION C A R D

A “ if * “ 3 0 0 12 0 -6 T p a n e l ..e x t e n s i o n  C A n i)
1 9 36 30 10 -0 2 h R A C E .C I IA S S I3  TO P

1 10 364454-02 D R A C K I T .S I D E  T O R T
1 i i 364206-01 0 R A C K E  f .l-D D  S U P P O R T

1 12 364465-01 C O V E R  P I.A T E .N E A R  O P T IO N
1 13 36 30 19 -0 1 S U P P P O R T . H D D . L E F T  HAN D
1 14 3 6 30 19 -0 2 S U P P P O R T . H D D . R IG H T  HAN D

15
1 16 30 0 74 2-05 C A B L E .A S S E M B L Y .F D D
1 17

J in 36 40 22-0 1 IX V R D .E X P A N S IO N  S L O T  R IS E R
19

1 20 363030-01 D U T L O N .T O W E R
1 21 364930 0 1 IN S U L A T IO N  S H E E T . HD D P L A C E  B t ' IV /E E N  IT E M S  13  4  10
1 22 **36423*1-01 IN s D l A T IO N .S I I E E T

A 23 251*1111-01 G U ID E .C A R D
24
25

A 26 “ 31660661 r E F T . n u r ju i - h

27
~ f 2» “363*774^62' K E Y S W II C l 1 A S S E M B l Y W rap 3 turns around item 43

29
J_ 30 36 9 179  01 L A IJE L .B A C K  P A N E L

31
1 37. 3 6 3 7 7 2 -0 2 L E D  A S S E M B L Y . P O W E R  O N W rap 3 turns around item 43
1 33 36 37 73 -0 2 L E D  A S S E M B L Y , H A R D  D IS K  D R IV E W rap 3 turns around itom 43

34
35

in 36 906000-05 S C R EW .3M x6 .0  M A CH .PI IL PAM 1 ID Fasten  item s 5. 9. 1 1 ,  1 2  to item 1
1 37 906000 01 SC R E W ,3M x 4 .0  M ACI I.PI IL PA N  1 ID F O R  ITE M  7
'i ;m 390 329 -0 1 S C R E W .3.5M x 5 .0  PI II PA N  1 ID F O R  ITE M  8 T O  ITEM  7

39
A 40 906003-01 SG R E W .3M x 6 .0  F L A  I 1 IEA D F O R  ITE M  13  4  14  T O  ITE M  9

41
42

T 43 ~90 6Tl5-6fl~ r o n n o iD
*44

45
T 40 * 36 4Ti0 Jl~01* * C L IP .G I lO U M O iN O
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10 40 390261 01 S I  A N D O F F .I IIJX. M /F M 3x0.5/4-40 '
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.02 X 45* CHAMFER
DETAIL A 

ENLARGED AND 
ROTATEO 9 0

DETAIL B 
4 PLS. TYP.

DVWtTTA COUNT : *U  NOUS
• 0 037 1137
• 0 0«3 10
• 0.113 3

8 7 6 5 4

REVISIONS

IP * •CY OCSCWMlON CATC APPHOVCO

1 ADVANCE ENGINEERING RELEASE 6/4/92 G. etrlin
A PILOT PRODUCTION RELEASE «/»/^

D

NOTES: (UNLESS OTHERWISE SPECIFIED)

1. BOAROS SHALL BE FABRICATED IN ACCORDANCE WITH THE BEST COMMERCIAL PRACTICES. 
FABRICATE PER COMMOOORE SPEC. NO. 1.01.007.

2. MATERIAL:
A  BASE LAMINATE: COPPER CLAD. GLASS BASE. EPOXY PESIN. (FRA GRADE 

OR EQUIVALENT) 1 02. COPPER ON EXTERNAL LAYERS. PER M X . -P -13949.
B. THICKNESS AND ACCUMULATION OF INOMOUAL LAYER TOLERANCES SHALL

BE OPTIMIZED TO ACHIEVE AN OVERALL THICKNESS OF 1.57 (0.062)
C. BONOING AGENT. PREIMPRECNATEO B-STAGE EPOXY GLASS CLOTH SHALL 

BE IN ACCORDANCE WITH M tL-G-35636.
3. PLATING EXTERNAL LAYERS ANO THRU HOLES:

A. THE HOLE WALLS SHALL BE PREPAREO FOR PLATING BY SENSITIZING WITH
ELECTROLESS COPPER PROVIDING THE CONOUCTIVE BASE FOR SUBSEQUENT 
PLATINGS.

B. ELECTRO-DEPOSITEO COPPER SHALL BE IN ACCORDANCE WITH M M .-C -14350. 
CLASS 1. 0.025 (0.001) MINIMUM THICKNESS.

C. SOLDER PLATE TO BE 60 /  TIN. 40 /  LEAO. t IO  /  ANO SHALL BE .
AN AVERAGE MINIMUM THICKNESS OF 0.0051 (0.0002) WITH NO SINGLE 
MEASUREMENT LESS THAN 0.0025 (0.0001) AFTER REFLOW

D. COPPER DEPOSITED ON SURFACE -CONDUCTORS SHALL BE A MINIMUM
THICKNESS OF 0.061 (0.0024).

E. SOLOER PLATING SHALL COVER ALL EXPOSED COPPER ON TRACES ANO PAOS. 
WITH A MINIMUM THICKNESS OF 0.051 (0.002) AFTER REFLOW. .

. F. THE PLATING SHALL BE HOMOGENOUS ANO COMPLETELY COVER CONDUCTORS 
WITHOUT PITS. PINHOLES. OR OTHER NON-UNIFORMITiES.

G. ANNULArt RINGS SHALL BE COMPLETE ANO UNBROKEN SURROUNOIMG EACH' 
ROUND TERMINAL PAD BY A. MINIMUM OF 0.050 (0.002).

4. CONNCECTOR AREA.
A. LOW STRESS NICKEL PLATING SHALL BE A MINIMUM OF 0 0076 (0.0003) ANO

.025 (0.001) MAX. IN ACCORDANCE Q Q -N -2 9 0  CLASS H, TYPE IV.
B. GOLD PLATING SHALL BE A MIWVUM OF 0.0076 (0.00003) ANO SHALL BE 

IN ACCORDANCE WITH M lL -G -45240. TYPE 6. GRADE C. CLASS 1.
5. HOLES WHOSE LOCATIONS ARE NOT DIMENSIONED ARE TO BE CENTERED ON THE PAO AREA 

WITHIN 0.178 (0.007) OF THE CENTER OF THE PAO
6. FRONT TO BACK REGISTRATION SHALL BE WITHIN 0.127 (0.005)
7. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)
8. ALL TOOLING HOLE DIAMETERS ARE TO HAVE A TOLERANCE OF 40  080 (40,003).

- 0.000 ( - 0 .000) . .
9. ARTWORK PROVtOED'PER COMMOOORE SPEC. NO. 1.01.00/ SECT. 4 2
10. TM*S FAB. OWG. IS USED WITH ARTWORK NO. 313365-01 .
IJ. SILKSCREEN COMPONENT SIDE USING ARTWORK SUPPLIED.
12. SOLDERMASK BOTH SIOES PER IPS-SM840.
13. HOLES INDICATED AS BEING ON GRID SHALL BE CENTERED WITHIN 0.076 (0 003) OF 

THIER TRUE POSITION POINT. RET BY X -Y  DATA.
14. BOARDS SMALL BE IDENTIFIED WITH THE VENOORS U.l. REGISTERED LOGO ON THE 

COMPONENT SIOE.
15. PC BOARO LAYUP:

LAYER 1 ---------- COMPONENT SIDE
LAYER 2 ---------- SOLDER SIDE

c

B

T  * iico n •/‘i j Tm C o m m o d o r eJMTWIt M
- W C O H .| / i

£l 1 00« I (M3 I l / r FABRICATION ORAWING
s s y c t U m U ; “ ------------“ -------- 1 If «/ W «»

AMIGA 4 SLOT RISER
• «t*ic:«aoo«t tucmowcsim. _

Mprur r  com**:* i»*MM. •* r  ■»<«••••■••M4* TM 0  C*M*»*t

SEE NOTE 2 f |  3 6 4 8 2 0 '  | T
m*. A4000

SEE NOTE 3 JCAU III  1 SHKT I or 1
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P A R T  N O. D E S C R IP T IO N R E F  D E S  /  N O T E SI I E 1 2 E 2 E S E E H 0 5 0 4 0 3 0 2 0 1 f

■ ■ ■ ■ ■ 1
R R R R R 2 364035 Schem atic
R R R R R 3 364034 P C B  Fab
1 1 1 1 1 4 364833 Artwork

5
6

1 1 1 1 1 7 39 0 818-0 6 C A P A C IT O R . SM . M LC. N P O . 1 0OpF (120 6) C 1 0 2
4 4 4 4 4 a 3 9 0 8 18 -0 2 C A P A C IT O R . SM . M LC. N P O . 2 2 0 p F  (120 6) C 1 0 1 B  C 1O 4 0  C 2 0 0 C  C 2 0 2 C
1 1 1 1 1 9 390 0 53-0 1 C A P A C IT O R . SM . M LC. X 7 R , .01 u F  (120 6) C 10 3 A
2 2 2 2 2 10 3 10 0 2 7 -0 2 C A P A C IT O R . SM . C E R A M IC . O .lu F  (120 6) C 10 0 A  C 10 2 A
A 4 4 4 4 11 39 0 79 7-0 2 C A P A C IT O R . SM . C E R A M IC . Z5U . .2 2 u F  (12 10 ) C 1 0 1 A C 10 4 A  C 20 0 A  C 2 0 2 A
A 4 4 4 4 12 39 10 9 7-0 3 C A P A C IT O R . SM . E L E C . ALUM. 2 2 u F  16 V  ’C* C 1 0 1 C  C 1 0 4 C  C 20 0 B  C 2 0 2 B

13
1 14

j ! j 15
I 16

1 7
in

- T IFIF 19 3 10 0 2 6 -4 5 R E S IS T O R . C H IP . 1/8W , 5 % .  1 OHM  (120 6) R  I0 3 -R 10 5  R 20 2 R 20 3
- 5 5 - - 20 3 10 0 2 6 -4 5 R E S IS T O R . C H IP . 1/8W , 5 % .  1 OHM  (120 6) R 10 3 -R 10 5  R204 R 20 5
3 3 3 3 3 21 3 110 2 6 -0 1 R E S IS T O R . C H IP . 1/9W . 5 % .  47 OHM  (120 6) R 10 9  R 1 1 2 R 1 1 3
2 2 2 2 2 2 2 310 0 2 6 -0 5 R E S IS T O R . C H IP , 1/8W . 5 %  10 0  OHM  (120 6) R 10 1  R 10 2
6 6 23 3 10 0 26 -0 0 R E S IS T O R . C H IP . 1/OW. 5 % .  4 .7K  OHM  (120 6) R 10 0  R 10 6  R 10 7  FH00 n i 1 0  R 1 11

24
25
26
27

!____ 20
29
30

1 | 31
I 3 2

T rr T - T 33 3 9 13 2 1 -0 4 Socket. SM  P L C C  for 68081/60802 U 10 1
1 - - J _ L 3 4 3 9 14 13 -0 3 1C. 68020 C P U . 1 3 2  Q F P , 25M Hz U200
1 1 - Li_ 35 390399-04 1C. 68030 C P U . 1 3 2  Q F P . 25  MHz U 202
i . 3G 39 0 4 34 -02 IC . M C60082 F P U  25  Mhz P L C C U 10 1
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INFORMATION CONTAINED HEREIN IS THE UNPUBLISHED AND 
CONFIDENTIAL PROPERTY OF COMMOOORE ELECTRONICS LTD. 
USE. REPRODUCTION OR DISCLOSURE OF THIS ^FORMATION 
WITHOUT THE PRIOR WRITTEN PERM6SI0N OF COMMOOORE 
IS STRICTLY PROHIBITED. ALL RIGHTS RESERVED
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REVISIONS
ZONE REV DESCRIPTION DATE APPROVED

A Pilot Production Release V i'S -** %
HQIES; (UNLESS OTHERWISE SPECIFIED)

1. BOARDS SHALL BE FABRICATED IN ACCORDANCE WITH THE BEST COMMERCIAL PRACTICES. 
FABRICATE PER COMMODORE SPEC. NO. 1.01.007.

2. MATERIAL:
A. BASE LAMINATE: COPPER CLAD, CLASS BASE. EPOXY RESIN. (FR4 GRADE 

OR EQUIVALENT) 1 OZ. COPPER ON EXTERNAL LAYERS. PER M IL - P - 13949.
B. THICKNESS AND ACCUMULATION OF INDIVIDUAL LAYER TOLERANCES SHALL

BE OPTIMIZED TO ACHIEVE AN OVERALL THICKNESS OF 1.57 (0.062)
C. BONDING AGENT, PREIMPREGNATED B-STAGE EPOXY GLASS CLOTH SHALL 

BE IN ACCORDANCE WITH MIL-G-55636.
3. PLATING EXTERNAL LAYERS AND THRU HOLES:

A. THE HOLE WALLS SHALL BE PREPARED FOR PLATING BY SENSITIZING WITH
ELECTROLESS COPPER PROVIDING THE CONDUCTIVE BASE FOR SUBSEQUENT 
PLATINGS.

B. ELECTRO-DEPOSITED COPPER SHALL BE IN ACCORDANCE WITH M IL - C -14550. 
CLASS 1, 0.025 (0.001) MINIMUM THICKNESS.

C. HOT AIR LEVEL WltH 377,  TIN 637, LEAD MIXTURE OVER LANDS AND 
PADS AND SHALL BE AN AVERAGE THICKNESS OF .0003 INCHES 
WITH NO SINGLE MEASURMENT OF LESS THAN .0002 INCHES AT 
CREST OF SMD PADS AND A MINIMUN AVERAGE OF .0002 INCHES 
IN PLATED THRU HOLES.

D. COPPER DEPOSITED ON SURFACE CONDUCTORS SHALL BE A MINIMUM 
THICKNESS OF 0.061 (0.0024).

E. THE PLATING SHALL BE HOMOGENOUS AND COMPLETELY COVER CONDUCTORS
WITHOUT PITS. PINHOLES. OR OTHER NON-UNIFORMITIES.

F. ANNULAR RINGS SHALL BE COMPLETE AND UNBROKEN SURROUNDING EACH
ROUND TERMINAL PAD BY A MINIMUM OF 0.050 (0.002).

4. HOLES WHOSE LOCATIONS ARE NOT DIMENSIONED ARE TO BE CENTERED ON THE PAD AREA 
WITHIN 0.178 (0.007) OF THE CENTER OF THE PAD.

5. FRONT TO BACK REGISTRATION SHALL BE WITHIN 0.127 (0.005)
6. ALL DIMENSIONS ARE IN MILLIMETERS (INCHES).
7. ALL TOOLING HOLE DIAMETERS ARE TO HAVE A TOLERANCE OF +0.080 (+0.003).

- 0.000 ( - 0.000).
8. ARTWORK PROVIDED PER COMMODORE SPEC. NO. 1.01.007 SECT. 4.2
9. THIS FAB. DWG. IS USED WITH ARTWORK NO. 364833-01
10. SILKSCREEN COMPONENT SIDE USING ARTWORK SUPPLIED.
11. SOLDERMASK OVER BARE COPPER BOTH SIDES.
12. HOLES INDICATED AS BEING ON GRlO SHALL BE CENTERED WITHIN 0.076 (0.003) OF 

THIER TRUE POSITION POINT. REF. BY X -Y  DATA.
13. BOARDS SHALL BE IDENTIFIED WITH THE VENDORS U.L. REGISTERED LOGO ON THE

COMPONENT SIDE.
14. PC BOARD LAYUP:

LAYER 1 --------COMPONENT SIDE
LAYER 2 --------GROUND
LAYER 3 --------VCC
LAYER 4 --------SOLDER SIDE

A M IS S .  OTHERWISE
SPECIF ICO
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10 C 2 1 111 C 2 1 1 C  C 2 1  ?  C 2 1 3 C 2 1 5 C 2 1 6 C 25 0 A  C 2 5 0 C  C 30 0  C 3 0 5  C 3 1 1 C 3 5 0 -C 3 5 5
19 OIOOB C 4 0 2A  C 4 0 2I) C 4 5 5 -C 4 5 9  C460A C460D C 4 6 0 C  C 5 0 0  CU60 0 )9 0 -0 0 9 4
20 C 9 0 1 C904 0 )0 7  C 9 7 5  C 9 7 6  C990 C 5 1 1 -C 5 1 3 .C 4 5 6 B  0 15 6 1) 0 4 571) O lf.O B

21 21 21 39 0 79 7-0 2 C A P A C IT O R . SM . C E R A M IC , Z5U . .2 ?u F  (12 10 )
21~ 21 22 39 0 79 7-0 2 C A P A C IT O R . SM . C E R A M IC . Z5U . 2 2 u F  (12 10 ) 0 5 0  0 7 5  0 7 6  0 9 9  0 1 0 3  C 4 0 5  0 10 6  0 15 0

23 C 7 0 0 -C 7 0 4  C 7 0 6 -C 7 0 0  C  7 1 0  C 7 1 1  C 7 14
2 2 24 39 10 9 7-0 6 C A P A C IT O R . SM . III.E C . ALUM 4 .7n F  2 5 V  *A‘ C 20 0  0 10 4
1 1 25 3 9 10 9 7-0 7 C A P A C IT O R . SM . E L E C . ALUM . 10 u F  25V  *0 O U iO G
!i 5 26 39 10 9 7-0 3 CA PA CITO R". SM . F L F C . ALUM. 2 2 u F  I l iV  *C* 0 9 1 1  C 3 1 7  C 3 1 6 C 4 3 3 C 4 4 3

To 10 2 7 ’ 3 9 1097-04 ' C A P A C IT O IL  SM ! H IE E L  ALUM. 4 7 iiF  11>V" ,D, ~ C l  07 C 1 92 C 194 O  96 0 1 0 7  0 10 6
1 1 20 39 10 9 7 01 C A P A C IT O R . SM  E L I C .A l.U M . 10 0 u F t i.3 V  TV CUM
2 2 29 3 9 0 10 1-0 3 C A P A C IT O R . E L E C . ALUM . R A D IA L 470»iF 16 V C  l 35  C400A

30
1 1 31 25 10 2 9 -0 6 C A P A C IT O R , I R IM M ER . C E R A M IC . 6 .0 -4 5 p F V O  90

32
33
34
35
36
37
30 T R A N S IT O n S . D IO D E S . F E R R IT E S
39

2 2 40 3 9 1 1 2 1 -0 1 IC. SM D. N P N . T R A N S IS T O R . 2N 3904 (S O T 2 3 ) Q 300 ()9 0 l
1 1 41 3 9 112 2 -0 1 IO. SM I). P N P . T R A N S IS T O R . 2N 3906 (-SOT23) 0 4 0 0
2. _ 2 42 3 9 114 5 -0 1 T R A N S IS T O R . SM . N -C H A N N E L  . IF O '  MM OFIOZI. 0 4 3 0  Q440

43
Ifi T s 44 “3 9 " i: i2 7 -0 1 ~ D IO D E . SM . 1N 4 0 0 1 (M ELF) D 17 5  D1 76 D 30 5 -D307 D 3G 0-D 36 3. D 500-D505

3 3 45 3 9 1 I2 9  01 D IO D E . SM  I . 1N41441 (S O T 2 3 ) D I7 7  D 1 / «  030 0
46

15 15 47 39 10 9 2-0 1 F IL T E R . F t  I1R IT C . S M T  (10 12 ) F I3 17 7  FI3300 |-n 3 0 9  FI33G4 F D  JGG FI3401 F B 4 10  F D 4 11  FL1462 10 4 6 3  FI3464 FI3476
40 F n / 1 0 .1  0 9 75
49

___ 1 1 50 3 im 3 f l_ 0 5 _ IN I)U C T O R  SM ..4 7«ill ( 12 10 ) L500
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q r r .  r e q . p e r  d a s h # it m

_10 09 on 07 0( o s 04 03 9LO l I PART NO. D ESCR IPT IO N RE F  D E S  / N O T ES

51
52 r e s i s t o r s

53
1 1 54 391093 01 RESISTO R. SM. 1W. 5%. 1 OHM (2512) R400
2 2 55 391093-07 RESISTO R. SM. 1W. 6 % .  20 OHM (2512) 11176 R177
1 1 56 391093 04 RESISTO R, SM. 1W. 5%. 47 OHM (2512) R303
2 2 57 310026-45 RESISTO R. CHIP. 1/0W. 6 % .  1 OHM (1206) R403 R404
1 1 5A 310026-24 RESISTO R. CHIP. 1/OW. 5%. 120 OHM (1206) R311

37 37 50 310026-43 RESISTO R. Cl IIP, 1/0W. 5%. 33 Ol IM (1206) R104 R211 R231-M23/ R240 R240 R001-R099
133 133 00 310020-01 RESISTO R. Ol HP. 1/OW, 5%. 47 OHM ( 1200) r i o i - i l l0 3 R io 's m o r im i l  m  1*2 rnr.i n i 6 2 R 2 i 2 -n 2 i n R 2 2 2 1 1 2 2 3 1 1 4 5 1

61 R450-R404 R500-I1500 R513 RG20-R543 R701-R704 ER175 R450A I1450B R060 11601
02 ER1/6 ER300-ER307 ER350-ER363 ER3G7-ER379 ER453 ER450-ER461 EI1475
03 ER97G-ER909 n i65 -n i70
64

24 24 65 391509 04 RESISTO R. Cl IIP. 1/10W, 6 % .  47 OHM (0005) R455A, R455B R455C R455D n455E R455F R455G F1455I1
60 R456A F1456B R456C R456D R456E n45GF R456G R455FI
67 R45/A R457B R457C R45/D R457E R457F R457G R457I I
60

3 3 00 310026-29 r e s i s t o r  c h i p . i/nw, 6 % .  7 5  o h m  (1 2 0 6 ) R510-11512
2 2 70 310026-30 RESISTO R. CHIP. 1/0W. 5%. 220 OHM (1206) R301 11307
0 0 71 310026-21 RE S IST O I l. Cl IIP. 1 /BW. 6%. 470 O IIM  (1206) 1 (120-11122 R175 11170 R6S1
2 2 72 310026-56 RESISTO R. CHIP. 1/JIW. 5%. 600 OHM _(1206J n65 R06
p 2 73 310026-57 RESIS 'I OR. a  IIP. 1/«W. 5%" 750 Ol IM ( 120G)’ 11430 11440 .

00 00 74 310020-07 RESISTO R. C H IP . 1/0W. 5%. 1.0K OHM (1200) 1167 R00 R70-I173 11125 11120 II171- R173 R101 R1B2 11239 R249 11302 R371 R381
75 iiao? R401 R402 11433 11434 R443 R444 R545 R540R612-R62(< R63I)-RG35 P.539
70 R700 ft/12 11720-11722 R061 11062 119 i 1 R912  ll‘i/5

li* 1 2 77 J }  10026-54’“ f il:  filSTOf 1. C l 111 *. 1 /0W Ji%. 1 2K OHM ( 1 206)____ 1179 1100 11179 11405
2 _ 2 70 310026-51 RESISTO R. CHIP. 1/OW. f i% .  2.4KO IIM  (1200) R403U R403M

70 70 79 310020-16 RLsisT O R * CHIP. 1 /0*W. 5%“‘  2.7K OHM (12 0 6 ) 111-1164 R74-R70 R200 11207 R407 11652 R071 R904 R905
3 3 _00_ 310026-46 RESISTO R. Cl IIP. 1/HW. 5%. 3 3K Ol IM (1200) R151 F1360 R361

17 17 01 310026-00 RESISTO R, CHIP. 1/0W. 6 % .  4.7K OHM (1206) 11515 il403C H403G R901-R994
21 21 02 310026-17 RE S IST O I t. Cl IIP. 1/0W. 5%. 10 K OHM (1200) R200 11305 11306 11400 R400 11431 R432 R441 R442 R457 11465 R514

03 R403A R403B R403E R403I* R355-I1359
~7. ~~7. 04 310026-55 RESISTO R. Cl IIP. 1 m W. 5%. 11 K Ol 1~M ( 1206| 11902 R903

1 1 05 310026-31 RESISTO R. CHIP. 1/3W. 5%. 100K Ol IM (1200) m o o
2 2 06 310020-19 RESISTO R. CHIP. t/UW. S%. 4/O KOHM  (1206) R435R445
1 1 07 391154-2/ RESISTO R. Cl IIP. 1/OW. 1%. 562 OHM (1206) RG09

00
3 3* 09 902412-14 RES. NETW K . SIP. 9 PIN. 0 ELEMENT. IK  OHM IIF’461-RP463
1 1 90 902410-10 RES. NETWK.. SIP. 10 PIN, 9 ELEMENT. IK  Ol IM RP361
I 1 91 902442-35 r e s .N O W K . ’s i i3. a i m n’T l l e m e n t . i o k o h m " IIP  1/6

92
93

j f 94*" ’3255CHE27 ~ O S C IL L A 1  o il. 50 Ml i/. T . l l  C a n U104

J J E T *325566-14 O S C II.I A T O I I. 20.63030 Ml iz. 1.11. can U 154 (NTSC)
1 90 252344-01 O S C IL L A T O R . 2 0 .3 /5 1 0  Ml lz. 1.1 l ean U154 (PAL)
1 l’ 97" 900660-01 CRYSTAL. 32.760 KHz. T.i l. Y176

90
Ofl

1 0 0
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QTY. REQ. PE R  DASI 11 ITM
10 Ql! OU 0 7 OC 0 5 0 4 0 3 0 2 O l i P A R T  N O. D E S C R IP T IO N R E F  D E S  /  N O T E S

101
10 2
103 IN T E G R A T E D  C IR C U IT S
104
10 5
100

1 1 10 7 3 9 15 13  01 1C. K IC K S T A R T  ROM  (LOW ) U 17 6
1 i 100 3 9 15 14  01 1C. K IC K S T A R T  RO M  (H IGH) U I7 5

109
1 i 1 10 3 9 10 10  01 1C. C S C .  0374. A L IC E . 04PIN  P L C C U 2 1 1
1 i 1 1 1 3 9 12 2 7 -0 1 1C. C S C .  4203. L ISA . U4PIN P L C C U450
1 1 1 1 2 3 9 10 7 7 -0 1 1C. 0364117 PAU I.A P L C C  52 U400
2 2 1 1 3 3 9 10 7 0 -0 2 1C. SM . L S I. C o m p le x Int Adapt 8 520 A -1 P L C C  44 U300 U350
1 1 11 4 39 0 525-01 1C. R IC O H . R e a l T im e  C lo c k. R I’ S C O I, D IP U 170
1 1 1 1 5 39 14 9 4 -0 1 1C. V ID E O  D A C , T R IP L E  fl-B IT , A D W 12 0 . P L C C  44 U460
1 1 1 1 6 390540-02 IC. L SI. F A T  G A R Y . F000I3. P L C C 0 4 U 15 0

1 1 7
1 1 1 1 0 39 0 5 4 1-0 7 IC . F A T  R A M S E Y . F 0 12 G . P L C C  04 U090

119
1 1 120 39 130 0  01 IC . B n iD G E T T E . P Q F P  100 U 250
1 1 12 1 390539 09 IC. L SI. F A T  B U S T E R . F 0 1 3 I .  P L C C 0 4 U700

122
12 3

1 1 124 3 9 14 7 3  01 IC . 5M D . O p  Ainp. Dual. LM 033 U403
1 1 12 5 3 9 110 3 -0 1 IC . SM D. O p  Amp, Q uad J F E T ,  L F3 4 7 U402
1 1 13 2 39 0 555-0 1 D E I A Y L IN E. 5 T A P . 2 5  ns. D IP U 10 2

*1 Y 1 2 / 39 10 0 7 -0 1 IC . SM D . Q uad Lino Driver. 1400 S O IC U304
1 i 120 39 10 0 6 01 IC. SM D. Q uad L ine  R ece iver. 1409 S O IC U305
1 i 129 3 9 14 2 1 -0 1 Voltage R eference. 1 ,2V, S O  0 D507
1 f 130 9 0 15 2 7 -0 3 IC . Voltago R egulator. F ixe d  Output. T O - 22Q. 7905 U 190

13 1
13 3
13 3
134
13 5
136

1 i 13 7 3 9 14 7 9 -0 2 IC . PA L. 16 R 4 -10  Program m ed P L C C . ROM  D S A C K s U 15 2 Program m ed into PN  3 5 13 5 9 -0 3
1 1 130 3 9 14 7 0 -0 1 IC . PA L. 2 2 V 1 0 -1 0  Program m ed P i.C C .C h ip  C A S  Gon U 2 12 Program m ed into P N  3 9 13 9 2 -0 3
1 i 139 3 9 14 7 7 -0 1 ic. PA L. H iL B -10  Program m ed P L C C . C h ip  RAM Ctrl U 2 13 Program m ed into P N  3 9 14 12 -0 1
1 1 140 39 14 7 0 -0 1 IC . PA L. 1G R 4 -15  Program m ed P L C C . A ib  A int. U 70 I Program m ed into P N  3 9 135 9 -0 4
1 i 14 1 3 9 14 7 5 -0 1 ic, PA L, 161 0 10 Program m ed 1-4.00, Zorro D e co d e U 7 14 Program m ed into P N  3 9 119 9 -0 3
1 i 14 2 3 9 14 0 6 0 1 IC. PA L, 1 (*>1.0-15 Program m ed P L C C . ID E  D e co d e U901 Program m ed into PN  3 9 119 9 -0 4
1 i 143 3 9 14 0 5 -0 1 IC. PA L, 1 f ih ft -15  Program m ed I'L.CC. ID E  state U902 Program m ed into 1 *N 3 9 14 0 3 -0 2
Y i 144* 39 14 3 6 -0 2 IC . PA L. 16 114 -10  Program m ed P L C C . RAM D S A C K s UOftO Program m ed into PN  3 5 13 5 9  03

14 5
14ft
14 7
140
149

1 150
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q t y . nr:o. p e r  d a s h  # ITM
# P A R T  NO. D E S C R IP T IO N R E F  D E S  /  N O T E S10 ou Oh O  7 oe 0 5 0 4 0 3 o; O l

15 1
15 2
15 3 IN T E G R A T E D  C IR C U IT S . C O N 'D
15 4

i 1 15 5 39 127 6 -0 1 7406. S O IO  p ackago U 13 1
2 2 156 3 9 110 0 -0 1 7407. S O IC  p ackag e U 3 1 1 U 14 1
1 1 15 7 39 149 9 -0 1 7 4 1-5 2 1, S O IC  p ackage U 14 5
1 1 156 3910 0 0 -0 1 74F0 4, S O IC  packag e IJ 2 15
2 2 15 9 3 9 116 3 -0 1 74E06, S O IC  p ackage U 13 0  U 7 10
1 1 160 3 9 117 5 -0 1 7 4 F 3 2. S O IC  package U 14 0
2 2 16  i 3 9 13 2 0 -0 1 74FY4. S O IC  p ackago U 10 6  U459
1 1 16 2 3 9 13 2 5 -0 1 74F06. S O IC  p ackag e U 7 11
7 7 163 3 9 13 7 5 -0 1 74 F24 5 . S O IC  package U704 U707 U706 U U91-U694
1 1 164 3 9 14 0 1-0 1 74 FU 4 1. S O IC  package U 216
3 3 165 3 9 13 7 4 -0 2 7 4 F C T 6 4 6 T . S O IC  package U 702 U 703 IJ706

166
1 1 167 39 14 0 0 -0 1 7 4 F C T 2 4 4 T . D IP  p ackago U 10 3
A 4 166 39 14 7 4 -0 1 7 4 F C T 2 4 5 T . S O IC  p ackage U 455-U 45B

169
? 2 170 3 9 1400-01 7 4 IIC T 16 6 . S O IC  package U 975 U976
3 3 17 1 3 9 1 3 /7 -0 1 7 4 1IC T 17 4 . S O IC  p ackage U I /7 U 3 5 4  U907

172
2 2 1 / 3 3 9 110 0  01 7 4 1IC T 2 4 5 , S O IC  pnckaqe U903 U904

174
1 1 17 5 3 9 13 2 6  01 7 4 LS 36 , S O IC  package U 352
1 1 17 6 3 9 1 1 4 1 -0 1 /4 I.S /4 A . S O IC  packago U 351

*? 2 1 / 7 3 9 1 1 9 1 -0 1 /4 L S 12 5 A , S O IC  packago U 353 U 355

L _1_ 17 0 '  3 9 1 3 n jo l _ 741104056, S O IC  package U 205
179
160 S O C K E T S
16 1

~ 3 ~3 1 0 ? 3 9 13 2 1 -0 6 Socket. 20  PIN  F L C O  su d acu mount 112 13  U 701 U 7 14  (EMU B U ILD  O N L Y )
1 1 10 3 390766 04 Socket. 20  PIN  .3 D IP  m achine pin U 103 (C lo ck  distribution)
1 1 104 3 9 13 2 1  05 Socket. 26 R N  P I.C C  surface mount IJ 2 12  (EM U BU ILD  O N L Y )
2 j» 10 5 '964*150-06 Socket. 40 PIN  .6 D IP IJ 17 5  IJ17 6  (ROM 's)
2 _2 106 3 9 13 2 1 -0 1 Socket. SM  P L C C . 64 pin U 2 1 1 1J450 (FM B  BU ILD  O N L Y )
5 !i 107 3 9 136 6 -0 1 Socket, 7 2  PIN  2 2 .5  D E G . SIMM U 261 UQ50-U853
0 6 100 3 9 0 719 -0 1 Socket, s in g le  pin (.0 10  hole) U I0 4 U 1 5 4

169
190
19 1 M IS C  E L E C T R IC A L
19 2 '

1 T ' l 93 Tmcwoo-o?" iLattor̂ rNTCAlTTlTeCI I Al VcSEA'ril Ji7~3~6V i i i T > 6 ............  *
S s 194 360393 03 Daltefy. N IC A D . n E C I IA T f c i-A liu I .  3  6V 7i:n/u
1 i 19 5 390924 01 Varistor Sw itch. S e lf Besotting 1.6 5 A F 1 7 5

196
797
196
199
200*

T illo Drawn by Draw ing $ R E V
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Q T Y . R E Q . P E R  D A SH  1 ITM
1 P A R T  N O. D E S C R IP T IO N R E F  D E S  /  N O T E S10 0 9 Ofl 0 7 0 6 0 5 0 4 0 3 0 2 O l

201
202 C O N N E C T O R S
203

1 1 204 903345-06 1 2  D ll. .1* x .1" H E A D E R J9V5
1 1 205 9 0 334 5 -17 34 D I L . P x . 1 -  H E A D E R C N 3 5 1
1 1 20G 9 03345-20 40 D ll. . P x  . 1 -H E A D E R CN 9 00
2 2 207 903326-02 2 x . P S I L J 3 5 1  JB50

in 1G 208 903326-03 3 x . 1 - S I L CN 4 0 4  J 10 0  J 10 4  J 1 5 1  J 2 1 2 -J 2 1 4  J 3 5 2  J5 0 0 -J5 0 2  J8 5 2  C N 20 0  C N 3 0 2  C N 3 0 3
20!)
2 10
2 1 1
2 1 2

2 2 2 1 3 390242-01 DD9 M ALE C N 9 7 5  C N 9 7G
i 1 2 14 390242-03 D B 23 M ALE C N 4 5 0
i 1 2 1 5 39 0 24 1-0 3 D B 23 F EM A LE C N 3 5 2
1 1 2 16 390625-04 sla cke d  D B 25  m a lc/lo m a le  (m issionary) C N 3 5 0 + C N 3 0 0

2 1 7
2 10

1 1 2 19 390851-04 6 PIN  MINI DIN. Inm ate C N I7 5
10 10 220 390043-01 S H O R T IN G  O A R S (S H U N T S ) J 10 0  J 10 4  J 1 2 0 J 1 5 1  J 15 2  J 2 1 2  J 2 1 4 J 3 5 2  J0 50  J8 5 2

1 1 2 2 1 903349-01 6 PIN  C O N N E C T O R  (P O W E R  IN) C N 16 0
1 1 2 2 2 2 5 2 12 2 -0 2 R C A  J A C K  (red) C N 4 0 3
1 1 22 3 2 5 2 12 2 -0 1 R C A  J A C K  (while) C N 4 0 2
2 2 224 903446-06 100 PIN  E D G E  C A R D  C O N N E C T O R C N 4 5 2  C N 600
1 1 22 5 390557-01 200 PIN  K E L  C O N N E C T O R C N 6 5 1

226
227
228 U N S T U F F E D  C O M P O N E N T S
229 R465
230 C40GII
23 1
2 2 2
23 3
234 J U M P E R  S E T T IN G S JU M P E R  D E S C R IP T IO N
23 5
236 J 10 0  (CLK90 clock sou rce) detrm ined by a ssy  config p ins 1 -2  =  Internal (020/030), p ins 2 -3  =  External (040)
23 7 J 10 4  (C P U  C lo c k  sou rce) determ ined by a ssy  config p ins 1 -2  =  Internal, p ins 2 -3  =  External
230
239 J 1 51 (ROM Sp e ed) p ins 1 -2 p ins 1 -2  =  200ns. p in s 2  3 =  16 0 n s
240 J 2 1 3 (C H IP  RAM S IZ E )  p ins 1 -2 p ins 1 -2  =  2  Meg. p ins 2 -3  = 0 Meg
241 J 3 5 1  (DFI) N o shnnt Shunt =  D FI: =  ftHOk
24 2 J 3 5 2  (R edirect DFO) p ins 1 2 p ins 1 2 -  Internal, p ins 2 -3  =  External
243 JBS0(RAM /ROM ) Install O N L Y  w hen C P U  is  68020 bd shunt =  D S A C K , no shunt =  no D S A C K s
244 JB 5 2 (RAM S IZ E ) determ ined by a sse m b le d  conlicj. p ins 1 2 =  1m  x 32 . p in s 2 -3  =  256 k x 3 2
245
246 J 2 1 2  (N T S C /P A L ) p ins: 1 -2  =  -0 1 .  p ins 2 -3  =  -0 2 pins 1 -2  =  N I S C , p in s 2 -3  =  P A L
24 7 J 2 1 4  p ins 2 -3
248 J50 0  (S Y N C  O N  G R E E N )  p ins 2 -3 pins 1 2  =  no. p ins 2 -3  =  yen
249 J 5 0 I p in s 2 -3
250 J 5 0 2 p ins 2 -3
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1

D

C

B

A

- r : i

REV 2
(COMPONENT SIDE SHOWN)

8 7 6 5

I z
z w *£v DESCRIPTION DATE APPROVED

A PILOT PRODUCTION RELEASE

NOTES: (UNLESS OTHERWISE SPEClFlCO)

1. BOARDS SHALL BE FABRICATED IN ACCORDANCE WITH THE BEST COMMERCIAL PRACTICES. 
FABRICATE PER COMMODORE SPEC. NO. 1.01 007.

2. MATERIAL:
A. BASE LAMINATE: COPPER CLAO. GLASS BASE. EPOXY RESIN. (FR4 GRADE

OR EQUIVALENT) 1 OZ. COPPER ON EXTERNAL LAYERS PER M IL - P - 13949
B. THICKNESS ANO ACCUMULATION OF INDIVIDUAL LAYER TOLERANCES SHALL 

BE OPTIMIZED TO ACHIEVE AN OVERALL THICKNESS OF 1 57 (0.062)
C. BONDING AGENT. PRE>MPREGNATEO 6 -STAGE EPOXY C U S S  CLOTH SHALL 

BE IN ACCORDANCE WITH M IL-G -35636.
3. PLATING EXTERNAL LAYERS ANO THRU HOLES:

A. THE HOLE WALLS SHALL BE PREPAREO FOR PLATING BY SENSITIZING WITH
ELECTROLESS COPPER PROVIDING THE CONDUCTIVE BASE FOR SUBSEQUENT 
PLATINGS.

B. ELECTRO-DEPOSITED COPPER SHALL BE IN ACCORDANCE WITH M IL - C - 14550. 
CLASS 1, 0.023 (0.001) MINIMUM THICKNESS

C. HOT AIR LEVEL with 3 7 *  TIN 6 3 *  LEAD MIXTURE OVER LANDS ANO 
PADS AND SHALL BE AN AVERACE THiCKNESS OF .0003 INCHES 
WITH NO SINGLE MEASURMENT OF LESS THAN 0002 INCHES AT 
CREST OF SMD PADS ANO A MINIMUM AVERAGE OF 0002 INCHES 
IN PLATEO THRU HOLES.

D. COPPER DEPOSITED ON SURFACE CONDUCTORS SHALL BE A MINIMUM 
THICKNESS OF 0.061 (0 0024).

E. THE PLATING SHALL BE HOMOGENOUS ANO COMPLETELY COVER CONDUCTORS
WITHOUT PITS. PINHOLES. OR OTHER NGN-UNIFOPMlTlES.

F. ANNULAR RINGS SHALL BE COMPLETE AND UNBROKEN SuRROUNOlNG EACH
ROUND TERMINAL PAO BY A MINIMUM OF 0 CiO (0 002).

4. HOLES WHOSE LOCATIONS ARE NOT DIMENSIONED ARE TO 3£ CENTERED ON THE PAO AREA 
WITHIN 0.178 (0.007) OF THE CENTER OF THE PAD.

5. FRONT TO BACK REGISTRATION SHALL BE WITHIN 0.127 (0.005)
6. ' ALL DIMENSIONS ARE IN INCHES.
7. ALL TOOLING HOLE DIAMETERS ARE TO HAVE A TOLERANCE OF ♦ O.OeO (+ 0  003),

-0 0 00  ( - 0 .000).
8. ARTWORK PROVIDED PER COMMOOORE SPEC. NO. 1.01.007 SECT. 4 2
9. THIS FAB OWG. IS USED WITH ARTWORK NO. 364839-01
10. SILKSCREEN BOTH SIDES USING ARTWORK SUPPLIED
11. SOLDERMASK OVER BARE COPPER BOTH SlOES.
12. HOLES INOICATEO AS BEING ON GRID SHALL BE CENTERED WITHIN 0 076 (0 003) OF

THIER TRUE POSITION POINT, REF. BY X -Y  OATA
13. BOARDS SHALL BE IDENTIFIED WITH THE VENOORS U L. REGISTERED LOCO ON THE 

COMPONENT SIOE.
14. PC BOARD LAYUP:

LAYER I ---------- COMPONENT SIOE
LAYER 2 ---------- VCC
LAYER 3 ----------GROUND
LAYER 4 ---------- SOLDER SIDE

t
 0.500 — -j

--------,
' - |  | -o .o :

M  '
/  0.2

U _ i

DETAIL A 
SCALE: 6/1

V-CUT CROSS SCCTION

DETAIL B 
SCALE: 4/1 
2 PLACES

• IHICOwOCM C

•mm'
• | -  MM. * = -------------------------------------

L'/r Sgfopjfga! FABRICATION DRAWING. 
A4000 MAIN BOARD
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REVISIONS
ZONE REV DESCRIPTION DATE APPROVED

A P IL O T  P R O D U C T  IO N  R E L E A S E i \V -

NOTES: (UNLESS OTHERWISE SPECIFIED)

1. BOARDS SHALL BE FABRICATED IN ACCORDANCE WITH THE BEST COMMERCIAL PRACTICES. 
FABRICATE PER COMMODORE SPEC. NO. 1X> 1.007.

2. MATERIAL:
A. BASE LAMINATE: COPPER CLAD, CLASS BASE, EPOXY RESIN. (FR4 GRADE

OR EQUIVALENT) 1 OZ. COPPER ON EXTERNAL LAYERS. PER M IL - P - 13949.
B. THICKNESS AND ACCUMULATION OF INDIVIDUAL LAYER TOLERANCES SHALL

BE OPTIMIZED TO ACHIEVE AN OVERALL THICKNESS OF 1.57 (0.062)
C. BONDING AGENT, PREIMPREGUATED B-STAGE EPOXY GLASS CLOTH SHALL 

BE IN ACCORDANCE WriH M IL-G-55636.
3. PLATING EXTERNAL LAYERS AND THRU HOLES:

A. THE HOLE WALLS SHALL BE PREPARED FOR PLATING BY SENSITIZING WITH
ELECTROLESS COPPER PROVIDING THE CONOUCT1VE BASE FOR SUBSEQUENT 
PLATINGS.

B. ELECTRO-DEPOSITED COPPER SHALL BE IN ACCORDANCE WITH M IL - C -14550, 
CLASS 1. 0.025 (0.001) MINIMUM THICKNESS.c. h o t  a ir  Le v e l  with 3 7 *  tin  6 3 *  lead  m ix t u r e  o v e r  l a n d s  a n d
PADS AND SHALL BE AN AVERAGE THICKNESS OF .0003 INCHES 
WITH NO SINGLE MEASURMENT OF LESS THAN .0002 INCHES AT 
CREST OF SMD PADS AND A MINIMUM AVERAGE OF .0002 INCHES 
IN PLATED THRU HOLES.

D. COPPER DEPOSITED ON SURFACE CONDUCTORS SHALL BE A MINIMUM 
THICKNESS OF 0.061 (0.0024).

E. THE PLATING SHALL BE HOMOGENOUS AND COMPLETELY COVER CONDUCTORS
WITHOUT PITS, PINHOLES. OR OTHER NON-UNIFORMITIES.

F. ANNULAR RINGS SHALL BE COMPLETE AND UNBROKEN SURROUNDING EACH
ROUND TERMINAL PAD BY A MINIMUM OF 0.050 (0.002).

4. HOLES WHOSE LOCATIONS ARE NOT DIMENSIONED ARE TO BE CENTERED ON THE PAD AREA 
WITHIN 0.178 (0.007) OF THE CENTER OF THE PAD.

5. FRONT TO BACK REGISTRATION SHALL BE WITHIN 0.127 (0.005)
6. ALL DIMENSIONS ARE IN INCHES.
7. ALL TOOLING HOLE DIAMETERS ARE TO HAVE A TOLERANCE OF +0.080 (+0.003),

-0 .000  (-0.000).
8. ARTWORK PROVIDED PER COMMODORE SPEC. NO. 1.01.007 SECT. 4.2
9. THIS FAB. DWG. IS USED WITH ARTWORK NO. 364854-01
10. SILKSCREEN COMPONENT SIDE USING ARTWORK SUPPUED.
11. SOLDERMASK OVER BARE COPPER BOTH SIDES.
.12. HOLES INDICATED AS BEING ON GRID SHALL BE CENTERED WITHIN 0.076 (0.003) OF 

THIER TRUE POSITION POINT. REF. BY X -Y  DATA.
13. BOARDS SHALL BE IDENTIFIED WITH THE VENDORS U.L REGISTERED LOGO ON THE

COMPONENT SIDE.
14. PC BOARD LAYUP:

LAYER 1 --------COMPONENT SIDE
LAYER 2 --------GROUND
LAYER 3 --------VCC
LAYER 4 --------SOLDER SIDE

DIAMETER COUNT
» 0.037 540
» 0.1 2
* 0.125 3
► 0.02 925
* 0.157 4
> 0.07 20

ALL HOLES

Rev. 3 Shown

CACL_ GENERATED
NO MANUAL CHANCES ARE TO 
BE MADE TO IM S  DOCUMENT.

© 1992 COMMODORE ELECTRONICS LTD. 
INFORMATION CONTAINED HEREIN IS THE UNPUBLISHED AND 
CONFIDDOIAL PROPEJOY OF COMMOOORE ELECTRONICS LTD. 
USE. REPRODUCTION OR DISCLOSURE OF THIS INFORMATION 
Vim lour THE PRIOR WRITTEN PERMISSION OF COMMODORE 
IS STRICTLY PROHIBITED. ALL RIGHTS RESERVED

UN1FSS OTHFR//LSF
SEEflBED 

TOLERANCES ON: 
DECIMALS

DRAWN BY:
N. ALCOTT

fttiK
6/11/92

CHKD:

Z.'% ENCR:
•X . .X X  | J 0 0 (

+ .011+ .005 |+ .003
APPR:
OTTERED (CAD) f t I N C A T/1T/92

MATERIAL: USED ON NEXT ASSY

SEE NOTE 2
FINISH: A4000

SEE NOTE 3
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1 1 36 3 9 117 5 -0 1 1C. SM D. 7 4 F 3 2 U 202
1 1 37 39 0 0 9 1-0 2 1C. SM D. 7 4 F 2 5 7 U 2 12
1 1 3U 3 9 117 6 -0 1 1C. SM D. 7 4 F I3 9 U2C6
1 1 39 39 10 88-0 1 1C. SM D. 74F04 U 10 5
1 1 40 3 9 118 8  01 1C. SM D. 7407 U 10 4
9 9 41 3 9 14 8 7 -0 1 1C. SM D. 7 4 F C T 5 4 3 T U 2 14  U 2 15  U 216  U 2 17  U 2 18  U 2 19  U 220  U 221 U 222

42 U 2 19 U 2 2 0  U 221 U 222
43
45
46
47
40
49
50

Title Drawn by D raw ing I R E V

Commodore 6U040 CPU Card S . S c lia c lle r 364056 A
Sh e e t 2 o l 'A



Q T Y . R F Q  P E R  D A SH * ITM
1 P A R T  N O . D E S C R IP T IO N R E F  D E S  /  N O T E S10 0 9 oa 0 7 0 6 0 5 0 -1 0 3 0 2 0 1

51
1 1 51 39 14 0 6-0 1 1C. SM D . 74P10 0 3 U 10 1

52
53 IC s  M IS C
5-1

1 1 55 39 0 555-0 1 D E L A Y  L IN E 5 T A P  25 N S , D IP U 10 3
1 1 56 325 5 6 6 -27 O S C IL L A T O R , Crystal controlled, 50Mhz U 100

57
50 H E A D E R S

2 2 59 903326-04 4 x .1" S IL J 10 0  J400
1 1 60 90 3326-0 2 2 x 1 "  SI L T J 1 0 0

61 O T H E R  C O N N E C T O R S
62

4 A 63 390043-01 S H O R T IN G  B A R S J 1 0 0 J 10 0 J 4 0 0  T J 10 0
1 1 6-1 390556-01 200 PIN  K E L  C O N N E C T O R  (M ALE) C O N N 20 0

65
66 F E R R IT E S

2 2 67 39 10 9 2-0 1 F IL T E R .F E R R I1  E .S M T  (10 12 ) F B 10 0  f B200
60
69 S O C K E T S
70

1 1 71 39 14 9 2-0 1 S O C K E T  179  PIN  IXJA  lor 60040 U 10 2
1 1 72 39 14 9 3-0 1 H E A T  S IN K  A N D  C U P  F O R  68040 S O C K E T U 10 2

73
7-1
75
76
77 " M IC R O P R O C E S S O R S
70

- 1 79 390796-01 M C68040 U 102
1 - 00 391466 01 M C6AEC040 U 10 2

81
02 P A l.s

1 1 03 3 9 14 6 7 -0 1 1C. PA L. 2 2 V 1 0 -1 5  P R O G R A M M E D  P L C C .T A X L A T U 2 13
1 1 0-1 391460 01 1C. PA L. 2 2 V 1 0 -1 5  P R O G R A M M E D  P L C C .O E B U S U 207
1 1 05 39 14 6 9 -0 1 1C. PA L. 2 2 V 1 0 -1 5  P R O G R A M M E D  P L C C .M A P P E R U400
1 1 86 39 14 7 0 -0 1 IC . PA L. 2 2 V 10 -10  P R O G R A M M E D  P L C C .B U S C O N U204
1 1 07 3 9 14 7 1 -0 1 1C. PA L. 2 2 V 10 -10  P R O G R A M M E D  P L C C .B U S T E R M U 205
1 1 00 3 9 14 7 2 -0 1 IC . PA L. 2 2 V 10 -10  PR O G R A M M E D  P L C C .D C T L U209
1 1 09 3 9 14 9 1-0 1 IC . PA L. 2 2 V 10 -10  P R O G R A M M E D  P L C O .S T A R T U 2 1 1
1 1 90 3U 1490-01 IC . PA L. 16V 0 10  P R O G R A M M E D  P L C C .T E R M U 203
1 1 91 3914U 9-01 IC . PA L. 16 V 0 -10  P R O G R A M M E D  P I.C C .L E B U S U20U
1 1 92 39 14 0 0 -0 1 IC. PA L, 16 V 0 -10  P R O G R A M M E D  P L C C .R S T U401

93
94
96
97 J 10 0  ( ‘ G D IS  "MDIS1 short pins 1 - ?  A pins 3 4

"90 J400 M APROM ) 1 -2  E N A B L E D . 2 -3  D IS A B L E D short p ins 1 -2
99 T J 1 0 0  (T E S T ) short p ins 1 -2
100

Title Drawn by Draw ing f R E V

Commodore 60040 CPU Card S . S c h a c lle r 364056 A
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|
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P A R T  N U M B ER D E S C R IP T IO N
R E V IS IO N S _____________________ _________ __ ______

ZN L T n D E S C R IP T IO N D A T E A P P R O V E D ____

534030-01 A 4000/030 U S 3 F 1.4 4 M 1M  ♦ 1M A P IL O T  P R O D U C T IO N  R E L E A S E 1 a
5340 30 -0 2 A4000/030 C N  3 F 1.4 4 M 1M  + 1M /
534030 03 A4000/030 U S 3F1.4 4 M 3II4 0 M B 2M  * ?M
534030-04 A4000/030 C N  3F1.4 4 M 3I I40MR2M ♦ ?M
534030-05 A4000/030 U S 3F1.4 4 M 3II50 M R 2M  ♦ 2M
534030-06 A4000/030 C N  3F1.44M 3H 50M H 2M  ♦ PM
534030 07 A 4 0 0 0 /0 30 U S 3F1.44M 3IIOO M R2M  ♦ 2M
534030-00 A4000/030 C N  3 F I.4 4 M 3 II flOMR 2M + 2M
534030 00 A4000/030 U S 3 F 1.4 4 M 3 H 12 0 M D 2 M  ♦ 2M
5 34 0 30 -10 A4000/030 C N  3 F 1.4 4 M 3II120 M U 2M  • ?M
5 3 4 0 3 0 -11 A4000/030 U S 3F1.44M 3H 200 M B 2M  + 2M
5 3 4 0 3 0 -12 A4000/030 C N  3F1.4 4 M 3I J200MB2M ♦ 2M
5 3 4 0 3 0 -13 A4000/030 U S 3F1.4 4 M 3I I40MR2M ♦ 2M W /F P U
5 34 0 30 -14 A4000/030 C N  3F1.44M 3H 40M B 2M  ♦ 2 M W /F P U
5 34 0 30 -15 A4000/030 U S 3 F 1  44M 3H50M B2M  ♦ 2M W /F P U
5 34 0 30 -16 A4000/030 C N 3 F 1.4 4 M 3 II5 0 M B 2 M  ♦ 2M W /F P U
5 3 4 0 3 0 -17 A4000/030 U S 3F1.44M 3IIU 0M B 2M  ♦ 2 M W /F P U
5 34 0 30 -1B A 4 0 0 0 /0 30 C N  3F1.44M 3HHO M B2M  ♦ PM W /F P U
5 34 0 30 -19 A4000/030 U S  3F 1.4 4 M 3I I120M B 2M  ♦ 2M W /F P U

____ 634030-20
534 0 30 -21

A4000/030 C N  3F1.4 4 M 3I I120M B 2M  ♦ 2M W /F P U
A4000/030 U S 3 1 -1 .44M 3II200M IJ2M  ♦ 2M W /FP U

5 34 0 30 -22 A4000/030 C N  3 F 1  44M 3H200M B2M  ♦ 2M W /F P U

1 . S H E E T  4 O F  4 S IZ E  D 
A S S Y . D W G  534030

io n ?  c o m m o d o r e  e l e c t r o n i c s  l t d .
IN FO R M A TIO N  C O N T A IN E D  IIE R E IN  IS  T H E  U N P U B L IS IIE D  AN D 
C O N F ID E N T IA L  P R O P E R T Y  Ol* C O M M O D O R E  E L E C T R O N IC S  1 1  1). 
U S E . R E P R O D U C T IO N  O R  D IS C L O S U R E  O I- T H IS  IN FO R M A TIO N  
W IT IIO U T  T l !E  PP.IOR W R R T E N  P E R M IS S IO N  O F  C O M M O D O R E  
IS  S T R IC T L Y  P R O H IB IT E D . A L L  R IG H T S  R E S E R V E D

Commodore TITLE A4000/03()jsiNGLE BOX
Drawn by 

J. H O O P E R

Draw ing I

534030

Sheet 1 of 4



QUANTITY REQ U IRED  PE R  DASH f ITM
25 24 23 22 21 20 19 10 17 16 15 14 13 12 11 10 09 OH 07 Oti 05 04 03 0 2 0 1 1 P A R I NO. D E S C n iP r iO N n E F  D E S  / N O T ES

1 1 l' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 364020-01 BASE  A SSEM B LY
2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7 7 7_ 7 3 365019 01 FLOPPY D ISK  DRIVE 3.5". 1.7 MEG. 25 nun
S S s S s S 13 S 13 S S S 13 S 13 13 13 S S3 S3 13 13 4 313240 03 FLOPPY D ISK  DRIVE 3.5" . 1.7 MEG. 32 mm SU B  FO R ITEM  3
1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 | 1 1 I 1 1 5 364904-01 BEZEL (X)VER. 5.25" FLO PPY  D ISK
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13 364239 01 BEZEL COVER. 3.5" FLO PPY  DISK. 25 MM U SE  WITH ITEM 3
s S s Si a s S S S s 13 13 S £3 S 13 S 13 13 S3 s 13 7 364905-01 BEZEL COVER. 3.5" FLO PPY  DISK. 32 MM U SE  WITH H EM 4
1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - - Q 364527 02 CABLE ASSEM BLY. HARD D ISK  DRIVE

“ 9
1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 7 7 ' 7 " 10' '774037-67~ PCD ASSEM nLY .N T SC S irrJ1 0 0 A  J 1 0 4 T O P IN S  1-2

11
1 1 1 | i 1 1 1 1 1 1 1 1 1 1 1 1 1 7 7~ 7 T 12 ~39Tl73 6 l~ POVVFR SU PPLY,NTSC

13
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14 364447-01 KEYBOARD A SSEM B LY U S
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 15 316243-01 ENDCAP KEYBO ARD
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 365010 02 NAM EPIATE, A4000/030
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17 365046-01 BO X  TRAY
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 in 365045-01 PACKING BOX.A4000
2 2 2 2 2 2 2 2 2 2 ? 2 2 2 2 2 2 2 2 2 2 2’ 19 364201 01 ENDCAP ... ~~.................. .

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 20 3650-17-01 KEYBOARD. SO FTW ARE & M O U SE  PARTITION
- - - - - - - - - 1 1 1 1 1 1 1 1 1 j 1 i 21 364032-03 PCD ASSEMBLY. 60030 CPU  CARD. NO FPU
1 1 I 1 1 1 1 1 1 1 ”22 364032-04 PC B  ASSEMBLY. 60030 CPU  CARD. WITH FPU
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7 1 23 3692/4 01 LABEL.RA fiNG-MADE IN G ERM AN Y 120V PR O D U CT
S S S S S S S S S S S3 S 13 13 S S S CJ s s 13 s 24 369274-02 UVBEL.RA riNG-MADE IN IIO N G  KONG 120V PR O DU CT
S s s fj S3 13 13 13 S S 5 s S S S 13 S 13 13 s 13 s 25 369274-03 I.ABEL.RATING-MADE IN PHILL.IPINES 120V PRODI UCT_______ _________
s ‘3 s s 13 s "a S3 S s S S3 13 13 13 S3 i f S3 13 s 26 369274-07 1 A IIEI .HATING-MADE IN UK 720V PRO D U CT

T r T i T 7 - T - T - T ~1 7 1 27 400004-01 SE R V IC E  SU B  A SSEM B LY U S
1 1 - 1 1 - 1 . 1 - 1 . 1 - 1 - 1 - 1 - 2a 310002 02 W ARRANTY CARD CN
1 i 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 29 310096-04 SO IT W A R E  L IC EN SE  A G REEM EN T

JJ JL _L 1 j 1 1 1 1 1 1 1 1 1 1 1 1 7 1 1 30 3640/0-01 AMIGA SO FTW ARE ASSY.. LEVEL 3 V3.0 E N G L IS I1
31

1 i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 32 327124-07 M O U SE ASSY.. 1.2M CABLE W /FERRITE
33

1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 34 251006 01 BAG. PLAST IC FO R  K EY S  O F K E Y SW IT C I1
35
36
37
30

1 i i i 1 i 1 1 1 1 1 1 1 1 1 7 T T 7 7” 7 7 39 32509677 SEAL, W ARRANTY
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 n ? 2 2 ~40 360004 01 ’ SEAL.TAM PER EV IDENT PI-ACEON BO X  FLAPS
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ~4 4 4 4 41 906003-01 SC R EW  M3 X  6.0. SE LF  TAPPING FO R BEZEL C O V E R S
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 - . 42 906610-04 SCREW . #6-32x.25LG FO R HDD
4 4 4 4" 4" 4“ 4 4 4 4 4 "4 4 4 4 4 4 4 4 4 4 4 43 906000-03 SCnEW.M3x.05xn.0I G FOR FDD '  ......
2~ 2 2 2 2 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 2 44 364061-01 STANDOFF. PUSST IC FO R  CPU  CARD
1 1 1 1 1 1 1 1 1 1 I 1 1 1 J L 1 1 1 1 1 1 1 45 320400-04 HAG.FLAT 650min x 650mm FO R CPU
1 1 1 1 1 1 1 1 1 1 I 1 1 7 1 1 1 7 ’ 1 7 7 7 46 324257-01 RAG.DRYING AG ENT PI ACE INTO ITEM 45
1 1 1 1 .1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 47 251006-02 BAG.FI.AT 5o6mm x 350inin FO R  KEYBO ARD

- 40
49

- 1 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 T T z " 7 “50’ 'aOOHOaoi" 1 ABEL, GOLD SERV ICE U S ONLY

T illo

Commodore A4000/030 SINGLE DOX
Drawn by 

J . H O O P E R

D raw iny f  

534030

R E V
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Q U A N T I1 Y  R E Q U IR E D  P E R  D A SH  1 ITM
I P A R T  NO. D E S C R IP T IO N R E F  D E S  /  N O T E S25 24 23 2 2 21 20 ID 18 17 H i 15 14 13 12 11 10 0 9 OO 0 7 0 6 0 5 0 4 0 3 0 2 O l

2 2 2 2 51 39 139 6 -0 1 1C ,SIMM M O D U LE. 256kx32 80ns U261 U053. S E T  J 0 5 2  T O  2 -3
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 - - - 52 39 139 6  01 1C ,SIMM M O D U LE, 2S6kx32 00ns U853 U852. S E T  JU 52 T O  2 -3
1 1 1 1 1 1 1 h 1 1 T V 1 1 1 1 1 1 1 - - - 53 3 9 15 17 -0 1 IC.GIMM M O D U LE, 5 12 k x 3 2  OOi.s U2C1
1 | 1 1 1 1 1 1 1 i 1 i 1 I 1 1 1 1 1 1 1 1 54 390682-01 V ID E O  A D A P  T E R  15  PIN  T O  23 F I N _____________ P L A C E  IN ITE M  45

1 i 1 1 - - 55 364745 01 3.5" H A R D  b lS I< ,T " /,0 M iL C C /N N E R “cr*3000
5(i 364290 01 3.5" H A R D  D IS K , 1".40M I). S E A G A T E  S T 3 5 1 A sub 1 or ilcm

1 i - 1 f 7 Y 57 3 16 5 8 3 0 8 ~ I.A U E IJ lb T )  "4(Tm U .'C O N N E R  Ci^OOO" use with item 55 _
- - - - - - - - a s - . - - - - - - s 5 - 58 3 U i5 0 3 -0 9 _ 1 A M EL.HDD "40 MB, S E A G A T E  3 T 3 5 1A " use will) item 56
- - - - 1 1 1 1 - - . - 59 3129 6 6  05 3.5" 1 IA R I) D IS K , l ",80M B.QDAN I UM I P S  8 5 A T  ___

r* 60 312.1)66 04 3 5" I IARl3 D ir4<1’r .8 0 M IL C b N N E r r C P 3 _00fi4E sub lor item 59
- - - - S 13 . . . . - . - . G G - - . Y . - 61 312 9 6 6 -0 3 3.5" M ARD'd IGK, 1 " .B O M B ,SEA G A TE ST30 96 A ' sub (or item 59
- - - S S - - . - . - - G a - - . - - - 62 312 9 6 6 -0 2 3.5" H A R D  D IS K .r.O O M n .W D  W D A C 280 sub lor item 59
- - - - 1 1 1 1 63 3 16 5 0 3 -10 LABF.I..HDD "80 MB Q U A N TU M  L P S  8 5 A 1 ' use with item 59
- - - - s s S s 64 3 16 5 0 3 -1 1 l-A B E L .H D D  "00 MB C O N N E R  C P 30 0 8 4 E " use with item 60

S G 65 3 16 5 8 3 -12 L A B E L .H D D  "80 MB S E A G A T E  ST3096A " use with item 61
- - - - s s s s 66 3 16 5 0 3 -13 L A n E L .H D D  "00MB W D W DAC280" use with item 62
- - 1 1 1 1 36 4 5 17 -0 4 3.5" H A R D  D IS K ,1 \12 0 M n .Q U A N T U M  L P S  12 0 A T
- - S S G 6 . nn 3 6 4 5 17 -0 3 3.5" H A R D  D IS K .1 -.12 0 M B .S E A G A T E  S T D  14 4 A sub lor item 67
- - s s 3 6 4 5 17 -0 2 3.5" H A R D  D IS K .1M 2 0 M D .C O N N E R  C P 3 0 10 4 sub lor item 67

70 3 6 4 5 17 -0 1 3.5" H A R D  D IG K .1".120 M B .W O  W D A C 2 12 0 sub lor item 67
- - 1 1 - . * . 1 1 - - - - - - - 71 3 16 5 0 3 -14 L A B E L .H D D  "120  MB Q U A N TU M  L P G  12 0 A  T use with item 67
- - s s . Y Y Y Y Y S G - - - - - - - - 7 2 3 16 5 8 3 -15 L A B E L .H D D  "120  MB S E A G A T E  S T 3 I4 4 A " ____________ use with item 68
- - S 13 G G . - - - - 7 Y Y 73 316 5 8 3  16 I A B E L .H D D  " 1 2 0 MU C O N N E R  C P 3 0  I04" use with item 69
- - 5^ s Y - - - - - Y Y G G - - - - Y Y Y Y 74 3 16 5 8 3  17 l-A B E L .H D D  "120M IJ W D W D A C 2 I20 " use with item 70

J 1 1 1 3 116 3 9 -0 1 3.5" H A R D  D IS K , ! .625",20 0 M B ,G E A G A T I: G T I2 3 9 A
S~ S - - - - . Y Y Y a s . . - . . - 7 7 Y 76 3 116 3 9  02 3.5" H A R D  D IG K .1 625",200M B.W D W D A IM 20 0  _ sub lor item 75

_1 Y Y Y Y Y Y Y ‘ Y V r - - - . ”7 Y Y Y - . 7 7 " 3 16 5 8 3 -10 L A B E i j I D D  "200 MB G E A G A  I E  G T 123 9 A " " use with item 75
s - Y - - . s s - - . - - - ■ . - . 78 316 5 8 3  19 L A B E L .H D D  "200 MB W*U~ W DAP4200" use with item 76

I 1 1 1 . - Y 79 3 118 3 9 -0 1 3.5" 1 IARD D IS K . I-.5 2M B .Q U A N  I UM L P S  5 2 A T
Y r 1. Y ' 1 1 . Y Y 7 00 3 16 5 0 3  07 ~ lY n E L ,H  D .D .“Q U A N TU M  P R O D H IV E  S 2 A T “ use with item 79 __

81
82
83
84

1 85 369594-01 L A B E L .U P C . W IT H O U T  H DD, N O  F P U
1 86 369594 02 LA U EL.U I *<5. 40MR H D D . N O  F P U

1 87 3 6 9 5 9 4 -0 3 ' L A B E L .U P C . 50M B H D D , N O  F P U
1 08 369594-04 LA B EL.U I^C , 00MB 1 IDD, N O  F P U

1 89 369594-05 UNBEL.UPO. 120 M B  HDD. N O  F P U  1

i 90 369594 06 LABEL.UP*C. 200MQ H DD. N O  F P U
Y Y Y *7" Y ' - - - 1 . . - - - - . - - - - 91 369594-07 L A B EL .U P O . 40MB 11171), W IT I1 F P U

369594-08 " i A nr:L,u 'pG , s o m b  i i d d , w i t h  f p i j

369594-09 i A B E L .u ix i,  ooMB h u d .w i t h  F P U
1 94 36 9 5 9 4 -10  " L A B E L .U P C , 120 M B  HDD, W ITI I F P U

- 1 95 369594 1 1 LA U EL.U IK5. 200M B HDD. W l I I I  F P U
- 1 - J - 1 . 1 - 1 . . J . . T T Y T 96 3 12 3 4 1  02 D IS K  I3 K C IIA N G I- C A R D U S
1 - T ~1 T Y 1 - 1 * *. T 7* T 7 - 1

.....
T 97~ “3 18 5 5 6  0 2 ' D IS K  E X C IIA N G E  C A R D C N

1 1 1 1 i 1 i _ f T T ”1 T 1 1 1 i 1 i 1 i " j i n 903508 1 8 * P O W E R  C O R D . i i l  A C K  U G/CAM ADA Ul /O S A
I T i 1 1 1 i 1 y T r i 1 i i 1 1 i 1 i 1

. . . .
*99 368924 Oj ' U S E R ’S  G U ID E  A4000 E N G L IS H

i Y i f T T f L j i i i i ' i 1 i T 1 1 i T Y o b J37UM )M )1 U S E R ’S  G U ID E  A4000 I U>D E N G L IS H

T itle

Commodore; A4000/030 SINGLE MOX
Drawn by 
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MOTES- UNLESS o t h e r w ise  s p e c if ie d

I. 1HIS IS  A REFERENCE BRAVING THAT CAN BC USCO 
FOR MANY DIFFERENT TOP LEVEL ASSEMBLIES 
FOR THE FLOPPY DISK DRIVES, HARD DISK DRIVES, 
PCB ASSEMBLY. PROCESSOR CARD AND NAMEPLATES 
SEE THE BASIC ASSEHBl V DRAWING • 36*628

lAIIMKlS Hn BMktllM
"  i% HOO««
(M|

l-IT-ll C o m m o d o re

M E T P I C p *t  —III
1*0*

A4000/030
t i t E S s a o • a* M

•AlCtl*.*
L i i —

M l  U> i *n* SINGLE BOX
• l*NCOM̂MO«t (UC'MMKI ill

rjhii* l«MO D  1 5 3 4 0 3 0  | a'

K *U  NOM | **«» * v  *

T

A

4 3 2 1



P A R T  N U M B ER D E S C R IP T IO N
R E V IS IO N S

ZN L T R D E S C R IP T IO N D A T E A P P R O V E D
534040-01 A4000/040 U S 3 F 1.4 4 M 1M  ♦ 1M 1 A D V A N C E  E N G IN E E R IN G  R E L E A S E
5340 40 -0 2 A 4 0 0 0 /0 4 0 C N  3 F 1.4 4 M 1M  ♦ 1M A P IL O T  P R O D U C T IO N  R E L E A S E A  f t
534040-03
534040-04

A4000/040 U S 3F1.44M 3H 40M B 2M  ♦ 2M
A4000/040 CM 3F1.4 4 M 3I I40M B2M  + 2M

534040-05 A4000/040 U S  3 F 1 .4431150MU2M * 4M
534040-00 A4000/040 C N  3 F 1 .4431150MB2M ♦ 4M
534040-07 A4000/040 U S  3F 1.4 4 M 3I I00MU2M ♦ 4M
534040-00 A 4 0 0 0 /0 4 0 C N  3F1.44M 3H II0M B2M  ♦ 4M —
534040-09 A4000/040 U S 3 F 1.4 4 M 3H 120 M B 2M  ♦ 4M
5 34 0 4 0 -10 A4000/040 U S 3 F 1.4 4 M 3 111 ?0M M?M ♦ 4M

— —
5 3 4 0 4 0 -11 A4000/040 U S 3F1.44M 3H20Q M D2M  ♦ 4M
5 3 4 0 4 0 -1? A4000/040 U S  3IT.44M U II200M B2M  * 4M
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PART NUMBER DESCRIPTION
REVISIONS

ZN I LTR DESCRIPTION DATE APPROVED
502027-01 KEYBOARD SI IIP ASSEMBLY US 1

_  A_
ADVANCE ENGINEERING RELEASE 6/3/92 G. BERLIN

582027 02 KEYBOARD SHIP ASSEMBLY CN PILOT PRODUCTION RELEASE
582027-03 KEYBOARD SI IIP ASSEMBLY UK

_  532027-04 
582027 05

KEYBOAIID SHIIJ ASSEMBLY CiR
KEYBOARD SI IIP ASSEMBLY ER

502027 0G KEYBOARD SI IIP ASSEMBLY IT
- - -502027 07 KEYBOARD SHIP ASSEMBLY SP

582027-08 KEYBOARD SHIP ASSEMBLY SG
582027-09 KEYBOARD SI IIP ASSEMBLY SF — —
502027-10 ki YBOARD SI IIP ASSEMBLY AU
582027-11 KEYBOARD SHIP ASSEMBLY NR
582027-12 KIYBOARD SI IIP ASSEMBLY SD
502027-13 KEYBOARD SI IIP ASSEMBLY FN
502027-14 KEYBOARD SHIP ASSEMBLY NE
502027-15 KEYBOARD SI IIP ASSEMBLY DN
582027-16 KEYBOARD SHIP ASSEMBLY BF
582027-17 KEYBOARD SHIP ASSEMBLY BD
502027-18 KEYBOARD SHIP ASSEMBLY AL
582027-19 KEYBOAf ID SHIP ASSEMBIY CE
582027-20 KEYBOARD SI IIP ASSEMBLY PG

1. SHEET OF SIZE 
ASSY. DWG.

NO I ES:

c 1992 COMMODORE ELECTRONICS. LI D.
INFORMATION CONTAINED HEREIN IS TH E  UNPUBLISHED AND 
CONFIDENTIAL PROPERTY OF COMMODORE ELECTRONICS, LTD. 
USE. REPRODUCTION OR DISCLOSURE OF THIS INFORMATION 
W ITHOUT TH E PRIOR WRITTEN PERMISSION OF COMMODORE 
IS STRICTLY PROHIBITED. ALL RIGHTS RESERVED
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QUANTITY REQUIRED PER DASH f ITM
25 24 23 22 ,?i 20 _I9 10 17 1G 15 14 13 12 11 10 09 Ofl 07 06 OG 04 03 02 O l 1 PART NO. DESCRIPTION REF DES / NO TES

1 1 - 1 1 1 1 1 364447-01 KEYDOARD ASSEMBLY US
1 1 2 364447-02 KEYBOARD ASSEMHI Y UK

1 1 3 364447-03 KEYBOARD ASSEMBLY GR
1 1 _S_ 4 364447-05 KEYDOARD ASSEMBLY FR

1 5 304447-04_ KEYDOARD ASSEMBLY It
1 6 304447-06 KEYBOARD ASSEMBLY SP

1 1 7 364447-07 KEYBOARD ASSEMBLY SW
1 0 364447-09 KEYBOARD ASSEMBLY NR

1 1 9 364447-10 KEYBOARD ASSEMBLY SD/FN
1 10 364447-00 KEYBOARD ASSEMBLY DN

11
1 12 366901-01 Label. Carton, US US

1 - 13 366901 02 Label, Carton. Canada CN
1 14 366901-03 Label, Carton, UK UK

1 15 366901-04 Label. Carton. Germany GR
1 - - - 16 306901-05 Label. Carton. Fraricu FR

1 17 360901-06 Label. Carton. Italy IT
1 10 366901-07 Label, Carton. Spain SP

1 19 366901-00 Label. Carton, Swiss German SG
1 20 366901-09 Label, Cat ton. Swiss French SF

1 21 366901-10 Label. Carton. Austria AU
22 366901-1l_ l abel. Carton. Norway NR

- - - - - - - - 1 - - - - - - - - - T 23 3609AM 2 l abel. Carton, Sweden SD
1 24 _3GG9fl1-13_ l abel. Carton, Finland IN

1 25 366901-14 Label, Cation, Netherlands ME
1 26 360901-15 Label. Carton, Denmark DN

- 27 366901-16 l abel. Carton. Belgium. French BF
1 20 366901-17 Label. Carton. Belgium Dutch BD

1 29 366901-10 Label. Carton. Australia A l
- 1 30 360901-19 Label. Carton. CEL Trade CE
1 31 366901-20 Label, Carton. Portugal EG

32
33
34
35

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 36 310243-01 Eiulcap. Keyboard
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 37 300425 03 Container, Shipping
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 38 251006-02 Bag, Flat. 5A0mm x 350mm
f 1 \ 1 i 1 1 1 1 1 1 1 1 | 1 I 1 1 1 1 39 324252-07 Tape, adhesive transparent. 50inm

40
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - - 41 327124-05 Mouse Assy., 1.2M cable, limestone beige, no fertile

1 1 42 327124 07 Mouse Assy.. 1.2M cable, limestone beige, w/ferritc
43
44
45
46
47

I 49
50
50
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QUANTITY REQUIRED PER DASH I ITM
25 24 23 22 21 20 19 10 17 ir» 15 14 13 12 11 10 O! on 07 oc 05 04 03 02 o f # PARI NO. DESCRIPTION REF DES / NOTES

51
52
53
54
55
5(i
57

1 i 1 1 . 1 1 1 1 1 - - - 1 . . . 1 J sir ~364fl/(T01~ AMIGA SOFTWARE ASSEMBLY. LEVEL 3 V3.0 ENGLISH
50
60

1 1 1 61 364070 04 AMIGA SOFTWARE ASSEMBLY. LEVEL 3 V3.0 GERMAN
1 1 1 S 62 364070-05 AMIGA SOFTWARE ASSEMBLY. LEVEL 3 V3.0 FRENCH

63 364070-06 AMIGA SOFTWARE ASSEMBLY. LEVEL 3 V3 0 ITALIAN
64
65
66
67
60_
6<r
70
71
72
73
74
75
76
77

- - - - ~ T" "I* - T T 711 '490A0461 Sorvico Sub Assembly US
x j r l r "3101102 02 Warranty Card CN

T no J12534^.°L Warranty Card UK
T ei ” 32004G0G Warranty Card GR

1 02 325254 01 Warranty Card FR
1 113 :i60014-02 Warranty Card AL

1 114 ’ 300933 01 Warranty Card SW
flfX 3100/6 02 ~ Service Ceiilor List AL

1 i 1 1 1 1 1 1 1 1 s 1 1 1 1 1 s i 1 i ""ai» 310096-04 Software License Agreement
1 87 310700-01 Software License Agreement GR

no
310556 02 Disk Exchange Card CN

j 00 312341-02 Disk Exchange Card US
01
92

1 L 93" 903500-10 POW i^itCOlilLTliACK U&Canada UL/CSA
1 94 903500-21 p o w e r  oo iil). uutci< u k I1SI

T 1 - 1 1 1 1 1 1 1 1 - - 1 1 1 1 - . - 9fT 903600 19 TOW ER CORD. BLACK v d i :
1 1 - - - - - - - 96 903500-20 POWER CORD, I3UVCK Switzerland SEV

97 903500-22 TOW ER CORD. BLACK Australia
OR
99
100
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QUANTITY REQUIRED PER DASI1 1 ITM
1 PART NO. DESCRIPTION REF DES / NOTES25 24 23 22 31. 20

1 T
HL
T

_T7
T

1® 11 14 i i i i _n 10 03 Ofl 9 1
T

OG 91 04 03 02
1 1 1 1 i - - - 1 1 1 101 360924-01 MANUAL. USER’S GUIDE A4000 ENGLISH

1 1 1
T —

102
~10J

36U927-01 
360925 01

MANUAL. USER'S GUIDE A4000 GERMAN
1 1 i MANUAL. USER’S GUIDE A4000 FRENCH

1 104 360926-01 MANUAL. USER'S GUIDE A4000 ITALIAN r~
1 105 371023-01 MANUAL. USER'S GUIDE A4000 SWEDISH

106

—
107
106

. . . . 100
110

1 1 1 1 - 1 1 1 - i - - - 1 - . - 1 1 1 111 371001-01 MANUAL. HARD DISK USER'S GUIDE EM
1 1 1 112 371004-01 MANUAL. HARD DISK USER'S GUIDE GR

1 1 i s - 113 371002-01 MANUAL. HARD DISK USER'S GUIDE FR
114 371003-01 MANUAL. HARD DISK USER'S GUIDE IT

1 115 371026-01 MANUAL. HARD DISK USER'S GUIDE SO
116
117
110
119
120
121
122
123

— 124
125
126

— 127
120
129
130
131
132

— 133
134
135
136
137

— 130
139
140
141

— -
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143
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145
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147
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150
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