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- ~APPLICATION REVISION
NEXT ASSEMBLY USED ON LTR DESCRIPTION DATE APPROVED
A4000T A SPECIFICATION RELEASE 4/22/93 1705/2
. AL
1.0 DESCRIPTION i

The A4000T compuler is a new member of the Amiga 4000 family, based on the AA chipsct. It
is housed in a tower case with a separate keyboard. Expansion capabilities are provided via five
internal Zorro 1I/11I expansion conncctors, four PC/AT slots, two video slots, and a CPU slot.

A functional block diagram is shown in Figure 1.

1.1 ELECTRICAL SPECIFICATIONS
111 CPU
The CPU for the A40C0T is contained on a separate CPU card (occupying the CPU slot) which

can be used with a 25 Mhz 68040 or 68LC040 processor. When a 68040 processor is used, it re-
sides in a PGA socket. Future CPU cards may contain RAM and/or other expansion de-

vices/processors.
!
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1.1.2 FASTRAM

- Up to 16 Mcgabyles

-4 72 pin SIMM sockels

- 32 bit CPU interface

- Page or Static Column modc
- 80 nsces

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

FASTRAM is controlled by the same RAMSEY chlp used in the A3000 and A4000. RAMSEY was
designed to terminate cycles via *STERM.

BURST mode is functional for FASTRAM. It is desirable to have this turned on. 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 scl, and then reading them back with it off, the four long-
words should be written with the bit set off, and then read back with it turned on. This is nccessary
because JEDEC standard SIMMs do not make usc of an output cnable (*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 latc writes. The test will fail, indicating the correct result, but more
significantly the data being written to the DRAMSs will collide with data coming out of them, which
is undesirable. Static column SIMMs must be custom made. One of the no connect pins will be as-
signed to act as the *OE pin. Only after it is determined that the DRAMSs are the static column type
should a write to DRAM in static column mode EVER be ailowed.

If static column DRAMSs arc installed, PAGE MODE operation is functional as well (when the bit is
turncd on). FAST RAM SIMM types usable with the A4000T are:

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

Double-sided SIMMs (2MB or 8MB) may be used in SIMM S351 and S353. The second side of the
SIMM is scen as the electrical equivalent of another single-sided SIMM installed in SIMM slots 2
and 4 respectively. However, the maximum memory addressed is the same whether four single-
sided or two double-sided SIMMs are used (4MB with 1MB or 2MB SIMMs or 16 MB with 4MB
or 8MB SIMMs). Thus there is no advantage 1o using double-sided SIMMs over the single-sided

type.

A jumper is provided on the motherboard to indicate SIMM size.

SIMM Size
J300 Size
2-3 1MB (or 2MB)

1-2 4MB (or 8MB)

TITLE

Commodore

FUNCTIONAL SPECIFICATION, A4000T

SIZE

DRAWING NUMBER REV. | SCALE SHEET 3 OF 23

365276




1,1.5 REAL TIME CLOCK

- Ricoh RTC with 26 x 4 bit battcry backed RAM
- The A4000T uses the same Ricoh RTC as in the A3000 and A4000.

1.2 FLOPPY DISK DRIVES

- 1 intcrnal 3.5" floppy drive standard
2 speed, high density, 1.7M formattcd
half-height drive = P/N 313248-03 (32mn)
low-profile drive = P/N 365019-01 (25mm)

- Up to 2 internal floppy disk drives (df0: & df1:)

A single 1.7M internal floppy disk drive comcs installed in the machine. The circuitry on the motherboard
can support two internal drives. The standard disk is insialled in the topmost drive bay. A sccond.drive can
be added in the bay below it. The 3.5" floppy disk drive requires an adaptor bracket to allow mounting in
the 5.25" drive bay. '

The internal floppy connector is wired such that dfO: is connected before the twist in the floppy cable wire.
dfl: would be after the twist. If an 880K drive is used as dfl:, the jumper on the disk module (J250) must be
installed (cr sct).

1.3 HARD DISK DRIVES
The A4000T supports both SCSI and IDE hard drive interfaces.

Hard drives can be installed in any of the avaiiable drive bays. Half height hard disk drives can be mounted
in the four bays in the {ront of the machine (below the floppy). In addition, a single full-heiglhit, or two half-
height hard disk drives can be installed alongside the power supply in the back of the machine.

Drive bays: Externally accessible --
Three horizontal bays for 5.25" haif-height devices (adaptable for 3.5" devices)
(onc populated with a 3.5" 1.76MB dual-speced high-density floppy disk drive)
Two vertical bays for 5.25" haif-height devices (adaptable for 3.5" devices)

Internally accessible --
One vertical bay for 5.25" full-height devices (adaptable for 3.5" devices)

3.5" hard disk drives (or other peripherals) require an adaptor brackel to allow mounting in the 5.25" drive
bays.
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1.3.1.1 DIPSWITCH CONFIGURATION
Thc dipswitch configuration is as follows (dcfault sctting for all swilches is OFF):
” -

Switches 1,2, and 3 (SCSI address switches): These switches determine the SCSI bus address for the SCSI
controller. This should usually be set to device 7. Scttings for switches 1, 2, and 3 establish SCSI addresses
0 through 7 as shown in Table L. Add-on SCSI devices must be sct {0 a unique SCSI address other than the
mothrboard SCSI controller’s address

Switch 4 (SCSI fast bus switch): This is sct to OFF to cnable the SCSI fast bus.
Switch 5 (Short/long switch): This is set to OFF 1o recognize that the system uscs standard booting time.

Switch 6 (synchronous mode switch): This is sct to OFF to indicale that the synchronous mode feature is en-
abled.

Switch 7 (external SCSI termination switch): When set to OFF, this indicates that no devices are-installed.
When sct to ON, it indicates that external SCSI devices are installed. Then external termination must be set.
The last SCSI device in the chain must be terminated per manufacturer’s documentation and terminators on
other devices must be removed or deactivated.

Switch 8 (logical unit enable switch): When set to OFF, this indicates that unit O is the only unit recog-
nized. When sct 1o ON, this enables the sysiem Lo recognize units 1 through 6 as logical units (LUNs).
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1.32 IDE CONTROLLER

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

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

The IDE (AT) hard drive requires two mutually exclusive chip sciects. Refer to the [ollowing tables for ad-
dress range in which each is active. The statc machinc shown (Figure 2) is used for IDE accesses. Note that
consecutive accesses cannot be performed nearly as fast as a single access. This would suggest that the opli-
mum algorithm for access of IDE data would consist of single accesscs of IDE data intcrlcaved with single
accesses of the target/source data buffer.

Data register accesses can be performed faster than control register accesses. Accesses 1o 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.

Al13 Al2 AS Al Address Function
SCSI 0 0 X X $0DD0040 SCSI registers decoded,
IDE O 1 1 0 $0DD1XX0 Reserved for mode register O
0 1 1 1 $ODD1XX2 Reserved for mode register 1
1 0 1 0 $0DD2XX0 _CS1, 16 bit speed
1 0 1 1 $0DD2XX2 _Csl1, 8 bit speed
1 1 1 0 $0DD3XX0 IDE interrupt rcgister
1 1 | 1 $ODD3XX2  _CS2, 8 bit speed

Note that A5 must be high for all accesses. This is because contention with RAMSEY results if this is not
gone.
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The disk drive address lines DAQ, DAL, and DA2 are conncected to processor address lines A2, A3, and A4
respectively. This results in the following memory map:

*

A1000 Addron AT Valid Rez Write
address address Data Function Function
$0DD1020 - D31 None Mode Reg0 (reserved)
$0DD1022 - D31  None Mode Regl (rescrved)
$0DD3020 - D31  IDEintreg None
$O0DD303A 3F6 8bits  Alternate Status  Device Control
$ODD303E 3F7 8bits Driveaddress  Not used
$0DD2026 1F1 8bits  Error Register  Features
$0DD202A 1F2 8bits  Sector Count Sector Count
S0DD202E 1F3 8bits  Scctor Number  Scctor Number
$0DD2032 1F4 8bits  Cylinder Low  Cylinder Low
$0DD2036 1F5 8bits  Cylinder High  Cylinder High
SODD203A 1F6 8bits  Drive/Head Drive/Head
- $O0DD203E 1F7 8 bils  Status Command
s $0DD2020 1F0 16 bits Data Data
Locations $0DD1020 and $0DD1022 are rescrved for the mode registers. These are currently not imple-
mented. When implemented, they will allow faster transfcr rates from hard drives that support such ratcs.
Part of the ID of a drive is information that allows the driver to dwxdc which ‘mode’ is the fastest that the
drive supports. Modecs are defined as follows:
Mode Regl Mode RegO Mode type Max. transfer rate
0 0 mode 0 3.3 MB/scc
0 1 mode 1 5.2 MB/scc
1 0 mode 2 8.3 MB/scc
1 1 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 interruptis
pending from the IDE hard disk, and a value of 0 1f an interrupt is not pending from this source. Wriling to
§ ‘this register has no effect.
The A4000T supports four differcnt timings for IDE drive access. They represent rcads and writes at 8 and
16 bit transfer widths. These timings arc shown in Figures 3 through 6
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’A"200 pin KEL conncctor is provided on the motherboard which provides direct access to the processor bus sig-

nals. This connector is physically and electrically

compalible with the coprocessor slot of the A3000 and A4000.

Since no processor exists on the motheiboard of the A4000T, 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 crder to alter or enhance
the system (such as future processors, ©r COprocessors).,

*

Ports Module

=

CABLES

Disk Module
Aud/Vid Module

SIMMs-

8

74
Video2/Zorro 6 11 |
Videoi/Zorro 5 & ]
PC-AT/Zorro 4 1T 1
PC-AT/Zorro S I [ ]
PC-AT/Zorro 2 7l ]

1

PC-AT only

FIGURE7
Expansion Slots

CASEWORK CONNECTORS

Motherbeard:
keyboard: 5 pin DIN
intecrnal CPU Module  KEL 200 pin
internal IDE HDD 40 pin DIL
Ports Module:
parallcl port DB25F
scrial port DB25M
mousc/joysticks 2 DBOM
Audio/Video Module:
video - DB23F
R/L audio 2 RCA jacks
headphone jack mini stereo jack
Disk Module:
cxternal SCSI-2 HDSOF |
intcrnal SCSI-2 HDD 50 pin DIL header
internal FDD 34 pin DIL header
TITLE

Commodore

FUNCTIONAL SPECIFICATION, A4000T

SIZE

DRAWING NUMBER

365276

[TREV. | SCALE \ SHEET 17 0F 23




1.9 ASICs
All ASICs arc provided in PLCC packages for surlace mounting.
1'9.1 FAT RAMSEY

RAMSEY is thc FASTRAM controller that was designed for the A3000. Refer to Fat Ramsey specification
390541.

1.9.2 FAT GARY

=

FAT GARY is alarge ‘gluc’ chip designed for the A3000 which p.crforms avaricty of tasks. Refer to Fat
Gary specification 390540.

1.93 BUSTER

BUSTER is responsible for bus control and arbit:ation. It can be uscd in the same fashion as in the A3000,
and does not require any additional logic. Refer to Buster specification 390539.

1.9.4 BRIDGET

Bridget is a Gate Array (also uscd in the A4000) which replaces the following TTL chips: six 74F646’s and
four 74F245’s. This results in reduced cost, reduced recal estate and casicr routing. BRIDGET can be used

unchanged (rom the A3000 and other ECS/AA designs. BRIDGET was crealed with NCR’s technology and
processing. This was nccessary for two reasons: pin count and speed. Refer to Bridget specitication 391380.

1.95 PAULA

PAULA performs scveral functions such as 8 bit audio with four voices configured as two sterco channels,
floppy disk I/O, RS-232 scrial 1/O, potentiometer, and inlerrupt controls.

1.9.6 ALICE
ALICE is the main Amiga Chip bus controller.

1.9.7 LISA

LISA provides 32 bit chip interface and improves video color depth and video output to 24 bits of digital
RGB video. )
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2.5 MATERIALS

Cascwork shail be made of sheet steel except for the bezel, door, and fect, which shall be made of U.L rated
(94 V-0) plastics. All plastic parts shall have standard recycling symbol.

2.5.1 HAZARDOUS MATERIALS

No components containing poly-chlorinated byphenyl (PCB) or polybromide shall be used in the A4000T.
Any batteries used in the A4000T shall a standard recycling symbol on their exterior.

3.0 POWER SUPPLY

A power supply is required to meet the shape requirements of the case. Refer to Commodore specification
391699 for power supply details.

3.1 INPUT REQUIREMENTS

Input voltage range: 90 to 132 VAC rms (select switch set at 115 V)
180 10 264 VAT rms (sclect switch set at 220 V)
(selectable by external switch)

Input frequency: 4710 63 Hz

Input current: 6 amps max. @ 115 VAC (involve 1 amp AC oulput)
3 amps max. @ 230 VAC (involve 0.5 amp AC output)

Inrush current: 40 amps (pcak) maximum @ 115 V
80 amps (peak) maximum @ 230 V
(atcold start in 25 ® C ambicent)

Efficicncy: 68% minimum (@ full foad

3.2 DC OUTPUT REQUIREMENTS

Maximum continuous oulput power: 250 walls

ouTpPuT +5V +12V -5V -12V
Max. load 25.0A - 100A 03 A 03A
Min. load S0A 1.0 0A 0A
Regulation +5/- 4% +5/- 4% +10/-10% +10/-9%
Max. voltage 525V 12.6V -5.5V -13.20V
Min. voltage 4.80V 11.52V 4.5V -10.92V
Ripple & noise 80 mV 120mV 150mV 150mV
(Max. p-p)
Ripple 60 mV 80mV 80mV 100mV
(Max. p-p)
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4.0 REGULATORY REQUIREMENTS
“The A4000T complics with the following regualatory agcﬁcy requircments
USA: UL 478Rev 4/1950 (Electronic Data Processing Units and Systems/ Information Technology Equipment)
FCC CFR47 Part 15 Class B :

Canada:CSA 22.2 (Data Processing Equipment, Consumer and Commercial Products) *
Canadian DOC Class B

Europe: EN 55022 (EMI) EN60950 (safety)
5.0 ENVIRONMENTAL REQUIREMENTS,
Units furnished to the requirements of this specification shall meet the following environmental resistance require-

ments, per Commodore Enginecring Policy #1.02.010, Product Environmental Requirements. Vendors shall furnish
supporting documentation upon request. Units shall meet all requirements of this specification after the tests listed

here. The list presented here is a summary of some of the requirements.

Operating Temperature 5 °t040°C

Operating Humidity 10 to 90% RH non-condensing

Operating Altitude 0 to 3000 meters

Storage Temperature -20°%to0+70 °C

Storage Humidity 5 10 95% RH non-condensing

Storage Altitude 0 to 15,000 mcters

Storage Shock 20¢g’s - 11 msec - 1/2 sine wave, two shocks in cach of six directions
Storage vibration Sinusoidal sweep, 1.5 mm full amplitude, 12 minute

sweep rate for 10 - 500 - 10 Hz, 2 hours in cach axis

5.1 TRANSIT REQUIREMENTS (non-operating/packaged)

Transportation simulation: Per NSTA Pre-shipment Test Procedure Project 1A (0.5mm displacement peak-to-peak
at 2-55-2 Hz in cach of three mutually perpendicular planes for 7 minutes per cycle for a duration of 30 minutcs)

-Drop test: Per NSTA Standard (30-inch drops: on one corner and three cdges radiating from that corner, and on all
faces of the box) k '

6.0 MINIMUM ACCEPTANCE LEVEL

The minimum acceptance level for any lot will be an AQL of 0.65 as dcfined by MIL-STD 105 single sampling
- techniques.

7.0 ENGINEERING CHANGES

Any changes to form, fit, or function shall be made via the formal ECR process.
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