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1. Generel Information

The primary purpose with CPU451B is to incorporate the
detected errors (Field Change Orders) on the printed circuit
board.

To ease the fabrication and trouble shooting, some new test
facilities are introduced as compared with CPU451.

A version number is readabel for the BIOS to decide what
tests may be done.

2. List of corrected errors.

1. FCO 23-002 ROD479(EGA BIOS).

2. FCO 23-004 "No timer tick interrupt”.

3 FCO 23-005A Dip switch in W13 and Wl14.

4. FCO 23-008 Mechanical support in lower left corner.
5. FCO 23-010 Wrong tantalum capacitors.

6. FCO 23-019 Missing pullup on IOChck.

7. FCO 23-020 ROEO17(KBD controller).

8. FCO 23-023A ROEO018,ROEQ019(BIOS).

3. Description of new functionality.

3.1 CPU selftest.

The 80386 has an on-chip selftest facility which may be
activated by having BUSY active at the trailing edge of RESET.
This is done by PAT257 on command from the KBD controller.

After the test, the CPU has an error syndrome in the CE
register. If the syndrome equals zero, no errors have been
detected.

3.2 Voltage control.

Bit O in IO read register 26H is 1 only if all voltages (+5V,
+12V, -12V and -5V) are on or beyond their nominal values.

In CPU451B bits (4,5,6,7) in this register are strapped to
(1,0,0,0).



Reference: CPU451 System Board Hardware reference manual.
PN: 99111109
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1. GENERAL INFORMATION

1.1 Introduction

The CPU451 is a 16MHz intel80386 based PC/AT compatibel

processorboard.

The board provides:

16MHz 180386 CPU

* % %

256 Kbytes of pixelmemory

2 serial ports

* % ¥ %

Floppydisc controller

parallel printer port
socket for the i80387 option.

slots for up to 16Mbytes of memory
onboard Enhanced Graphics Adaptor with

This manual describes the CPU451 board in three major
sections. The first section gives a short description and
specification of the board. The second section contains a
functional description. The third section is devoted to the
‘detailed hardware description with circuit- logic- and timing-

diagrams.
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Fig.l CPU451 Block diagram.



1.2 Short description

The CPU451 basically contains 4 different busses connectiﬁa
the various elements.

The 32 bit Local bus interconnects the 80386, the 80387
,the memory controller and the busbuffers.

The 32 bit Memory bus connects the memory to the
busbuffers.

The 16 bit System bus connects all I/0 including the PC/AT-
slotsand the X bus to the busbuffers.

The 8 bit X bus connects systemboard controllers to the
Systemboard.

The bussystem is controlled by a so called Chipset being a
five chip gatearray system including memory controller, bus
controller and bus buffers/latches.

The board provides a broad spectrum of clock frequencies
for driving as well the CPU as the Systembus at different speeds
as might be required in different compatible applications. Nt

The memory system assumes banked dynamic memory with access
times of 100 or 120 nanoseconds and provides 0 or 1 waitstate
(16MHz) when hits to interleaved pages are obtained.

Three BIOS PROM's are provided. Two contains the CPU-
initialization, the PowerOnSystemTest and the compatible standard
Basic I/0 System. One contains BIOS for the EGA.

The compatible system controllers:
- two 8259 interrupt ctr's,
- two 8237 DMA ctr's with the 74LS612 addressmapper,
~ 8254 timer/counter,
- 146818 Real Time Clock and
- (extended) CMOS RAM
are all integrated in one LSI-chip C&T 82C206.

A compatibel Keyboard controller utilizing a 8742 is,
provided. The keyboard interface is connected to both a seperat '@
connector and to some pins in the CRT connector for attachment of
the keyboard to the monitor (simplyfing cabling).

Eight completely compatible PC/AT I/O slots are provided.

An Enhanced Graphics Adapter is integrated on two LSI
gatearrays C&T 82C435 and 82A436. The EGA is expanded with clock
frequencies for driving the 73 Hz RC940. These frequencies are
automatically selected, when an RC940 cable is inserted in the
monitor connector. In that case a special version of the EGA-BIOS
residing in the second half of the EGA-BIOS-ROM is also selected,
ensuring an initialization of the EGA corresponding to the RC940.
The monitor connector also contains connection for the keyboard
and a mouse. A strapping option disables the EGA.



Two compatible Seriel ports are implemented in two
i82510's. Each is per straps configurable as not included, first-
and second- seriel port. One is connected via a special
"polarity-correcting" circuit to the monitor connector for the
connection of several types of mouses to the monitor.

A parallel printer port is provided. The port is AT- and
(at plug level) Partner- compatible. A strapping option excludes
the port or configures it as first- or second- printer port.

A compatible Floppy disc controller is based on Western
Digitals WD37C65. The controller may be strapped as first or
second or not included.

A battery is mounted on the the board for maintaining power
for the RealTimeClock and the Non Volatile cmos Memory.



1.3 Specifications

1.3.1 Performance specifications
80386 CPU clock : 16 MHz
80387 NPX clock : 16 MHz
Local bus size : 32 bits
Memory:
capacity : 2 slots for insertion of any
combination of 2- or 8-Mega byte memory
boards.
organization : 2 banks in each slot divided in pages
of 2 or 8 Kbytes depending on the
installed memory module.
word length : 32 bits.
operation : Page interleaving.
access time : Page hit : O wait states.
Page miss: 3 wait states.
ROM BIOS:
capacity : 32 Kbytes.
wordlength : 16 bits. -
access time : Depends on the programmed System bus
speed.
The BIOS transfers itself to the overlaying memory and is after
that accessible with the performance described for memory.
PC/AT bus:
slots : 8.
bus width : 8/16 bit.
addressing range : 16 Mega bytes
transfer speed ¢ programmable from 0.3 Mbytes/second
to 8 Mbytes/second.
EGA:
compatibility : CGA and EGA compatible.
RC940 support : 65 Hz CGA and 73 Hz EGA.
memory size : 256 Kilo bytes.
BIOS size : 64 Kilo bytes (32Kbytes selected by -
the monitor cable).
bus size : 8 bit.

The EGA BIOS is transferred to the overlaying memory and is after
that accessible with the performance described for memory.



1.3.2 Environmental Specifications

Operating temperature :
Relative Humidity

Altitude :

0 to 40 degrees C.
20% to 80% (non condensing).

0 to 6,000 feet.

1.3.3 Physical Specification

width :
Length :
Hight

Weight :

1.3.4 Power Specification

Power consumption (CPU451
Digsipation :
Vce :
+12V :

-12Vv :

330 mm
440 mm
34 mm

1300 gram

only)

15 W max.

+5V +/- 5% (2.5A max.)
+12V +/- 10% (200mA max.)

-12V +/- 10% (50mA max.)

To this should be added the consumption of installed

memory- and IO- boards.

Total power outlet to expansion slots:

Vece

+12V :

-12v

-5V

10 A max
1.0 A max
300mA max

100mA max



2 FUNCTIONAL DESCRIPTION

In this section, the function of all parts of the CPU451

board is described.

The description comprises the following functional

entities:

1. 80386 CPU

2. 80387 NPX

3. Bussystem

4. Memory control

5. BIOS ROMs

6. Integrated Peripherals Controller
6.1 Interrupt controller
6.2 Direct Memory Access controller
6.3 Non Volatile Memory
6.4 Real Time Clock
6.5 Timer/counter

7. Keyboard controller

8. Enhanced Graphics Adapter

9. Serial In/Out

10. Parallel Printer Port

11. Floppy controller



2.1 iB0386 CPU

The CPU is shown on diagram no. 1.

The 80386 CPU is an advanced, high performance
microprocessor with a non multiplexed 32 bit data and adressbus,
integrated memory management, memory protection, an extensive
instruction set and two modes of operation:

Real address mode,
Protected mode.

The real address mode is entered after power up. The memory
addresses are physical addresses in a contiguous array of one
mega bytes generated on the address lines BEO to BE3 and A2 to
Al9. The addressing mechanism, interrupt handling, are all
identical to the Real Address Mode of the 80286. In this mode the
processor is setup for Protected mode operation. Protected mode
provides access to the entire installed memory, memory
management, paging and privilege capabilities of the processor.

Within protected mode, software can perform a task switch
to enter into tasks designated as Virtual 8086 Mode tasks. Each
such task behaves with 8086 semantics, thus allowing 8086 software
(an application program or an entire operating system) to
execute. The Virtual 8086 tasks can be isolated and protected
from one another and the host 80386 operating system, by the use
of paging, and the I/0 permission bitmap.

For detailed information on the 80386 please refer to
reference A.

The CPU is via the local bus (DO to D31, BEO to BE3 and A2
to A31) connected to the 80387 NPU, the 80A305 data buffers, the
80A303 and 80A304 addressbuffers and the 80C301 buscontroller.

The CPU clock (CLK2) is generated by the 80C301
buscontroller from the 32MHz CLK2in clock.

The RESET signal is generated by the 80C301 buscontroller
on basis of powerreset and "8§RC" from the keyboardcontroller.

The busstatus signals W/§R, D/8§C, M/§I0, §ADS and HLDA are
monitored by the 80C301 buscontroller, wich on basis of these and
the decoded addresses directs the various buffers.

The "NextAddress" input is strapped active, forcing the CPU
into pipelining mode when ever possible.

The "BusSizel6" input is strapped inactive, ensuring that
datatransfers always occur over the widest possible databus.

The READY signal, which is used to insert the nessecary
number of waitstates in a datatransfer, is generated by 80C301 or
when the NPU is addressed by PAT190 i position 73.

The HOLD signal is controlled by the 80C301 and used to
achieve the bus for DMA cycles other masters or memory refresh
cycles.



2.2 180387 NPX

The socket in position 71 is for the i80387 Numerical
Processor Extension option. The 80387 is a high-performance NPX
that extends the 80386 architecture with floating point, extended
integer and BCD data types.

The NPX provides arithmetic instructions for a variety of
numeric datatypes. It also executes numerous built-in
transcendental functions (e.g. tangent, sine, cosine and log).

The 80387 works the same whether the 80386 is executing in
real-address mode or in protected mode. All memory access is
handled by the 80386; the 80387 merely operates on instructions
and data passed to it by the 80386. Therefore, the 80387 is not
sensitive to the processing mode of the 80386.

The presense of an 80387 is indicated to the 80387 just
after reset by holding the §ERROR input active until the first
busaccess. The §ERROR input is connected to the NPID output on
the PAT147 (see the timing diagram in fig.2).

PRT1I47 timing

- r
COERR \ |
. RN LTA LRIV EEURAIITERONOEELEERIEPELEITIIYEEEEELEILIEIEEERIIETEI00S
EMPTY \
\
\ /
mh
sigralling “387 installed” after reset.
.
\_ /
\ /
\ /
IRirh \ /
1813 / \.

reporting of coprocessor error.

Fig. 2 Compatible NPX interface signalling.



The 80387 is activated by the 80387 via I/0 addresses
800000F8h and 800000FCh. As I/0 space does not extend beyond 64k,
the A31 addressbit together with the M/§I0 signal are used to
address the 80387. A2 is used to distinguish between opcode- and
operand-register. If the NPX has encountered an instruction,
which requires parameters or operands, and the NPX is ready for
it, it rises the PEREQ signal, which causes the CPU to send or
receive data on I1/0 address 800000FCh. The NPX uses the BUSY
signal to indicate to the CPU, that it isnot yet ready to take
the next instruction. When executing certain "ESC" instructions
(80387 instructions), the 80386 waits for BUSY to be set before
it proceeds to the next instruction. Most "ESC" instructions and
the "WAIT" instruction are not initiated before the 80387 has
dropped BUSY.

When the NPX finds an arithmetic error, this is signalled
by setting the §ERROR output from the NPX. This signal logically
anded with the BUSY signal is used by the PAT147 to set the IRQ13
flip flop. At the same time the PAT147 clears STEN causing the
NPX to disconnect all transmitters, allowing the PAT147 to
prolonge the BUSY signal, inhibiting the CPU from executing
another NPX-instruction, until the IRQ13 interrupt is serviced.
The IRQ13 is cleared by means of an IO write on address EQOh to
FFh. For the detailed relative timing of this signalling see
fig.2.

For detailed information on the 80387 please refer to
reference B.
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2.3 Bussystem

The CPU451 has a number of data- and address- buses on the
board. The buses have different withs and functions and are
controlled by the 80C301 buscontroller, and are interconnected
via various busbuffers and latches.

Data is transferred via five buses:

The Local bus (D0:D31),

the Memory bus (MDO:MD31),

the System bus (SD0O:SD15) (the PC/AT bus),

the X bus (XD0:XD7) and

the B bus (BDO:BD7) (used for the onboard devices).

The three first buses are interconnected via the 80305 bus
buffer/latches. Theese gate data from one bus to one or more
other buses, and convert between bus withs.

The 80C301 directs the BOA305 by means of a four bit action
code plus five other buscontrol signals. This chip also
transforms a 32 bit transfer into several 8 or 16 bit transfers
if so required.

The data conversion between the System bus and the Local
bus / Memory bus depends on the action code in the following way:

AC3:ACO From To

0 D15:D0 SD15:S8SDO

1 D15:D8 SpD15:8D8, SD7:SDO
2 D31:D16 SD15:8DO

3 D31:D24 SD15:SD8, SD7:SDO
4 D31:D0O SD31:SDO not used
5 SD7:8D0 D7:D0

6 SD7:8SDO D15:D8

7 SD7:SDO D23:D16

8 SD7:SDO D31:D24

9 SD15:SDO D15:DO

A SD15:SDO D31:D16

B reserved =
C SD31:SDO D31:DO not used
D,E,F reserved

The bus connections are controlled in the following way:

cycle type HLDA1l SATEN §MRD SDIR §LDEN from bus to bus
Local write 0 1 1 X X D MD
Local read 0 1 0 X X MD D

AT write 0 0 X 1 X D SD

AT read 0 0 X 0 X SD D

DMA write 1 1 1 0 X SD MD,D
DMA read 1 1 0 1 X MD SD
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The X bus and the B bus are eight bit subbusses both
connected to SD7:SDO via 74LS245 "bidi"-buffers.

The X bus attaches the eight bit ports in 80C301, 80C302,
B0C206, the 8742 Keyboard controller, the memory ID port and the
power control ports.

The B bus attaches the on board serial controllers,
parallel printer controller and the Floppydisc controller.

The address lines are grouped in three buses:

A2:A31 ; the address part of the Local bus.
SAD:SA23 ; the address part of the System bus.
XA0:XA23 ; the address part of the X bus.

These buses are interconnected via the 82A303 and 82A304
address buffers as a function of the buscontrols in the following
way:

cycle type HLDAl §ATEN §REF §MASTER from bus to bus

Local 0] 1 1 1 A none
CPU-ATbus 0 0 1 1 A SA, XA
CPU refresh 0 1 0 1 XA SA
DMA 1 1 1 1 XA A,SA
Master 1 1 1 0 SA A, XA
Master ref. 1 1 0 0 counter SA

During a Master refresh cycle, the low order address bits
SAO:SAll are derived from a refresh counter in 82A304, whereas
SA12:SA23 are forced to zero by the 82A303.

During a DMA cycle the address is generated by the 82C206
and driven onto the XA bus by the 82C206 and one of two
74ALS373's in positions 10 and 11 depending on whether an eight-
or sixteen-bit DMA channel is active.

During a Master cycle the "AT-master" (the AT-bus attached
peripheral having taken the AT-bus (System bus)), is responsible
for driving an address onto the SA bus.

The 82C301 activates the different buscycles on basis of
CPU status, addresses and the §AF32, §I0CS8, §IOCS16, §MCS8 and
§MCS16 signals.

The §AF32 signal is activated either by the 82C302 memory
controller or the PAT190. In the first case, the 82C302 must also
generate §READY, when the memory cycle has finished. In the
second case a local bus cycle for the 80387 is indicated, and the
PAT190 terminates the cycle with §READY.
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2.4 MEMORY CONTROL

The memory is not integrated on CPU451 but must be
installed in positions JX and/or JY to alow the CPU to
initialize.

The memory boards are organized in two banks for
interleaved operation. The memory controller 82302 supports
interleaving in pagemode in two banks. When using 256KByte RAMs
as on the MEM451 board, the pages are 512 words of 32 bits each
i.e. 2KBytes, whereas the 1MByte RAMs provided with the MEM452
board give 1024 words of 32 bits i.e. 4KBytes per page.

When an access is made to the same page, to which the
former access was made, the access is made in pagemode only
requiring CAS to be set. This is about twice as fast as a normal
access, where RAS is set following by CAS each signal accompagned
by a portion of the address.

When an access is to another page than the current, RAS has
to be dropped, a delay (the RAS precharge time) must be inserted,
before the RAS-CAS sequence can be entered.

A memoryboard inserted in a memorysocket identifies itself
by shorting one of the two signals §2MB or §8MB to GND, these
signals plus two speed indicator signals "20nS" and "40nS" exist
in two versitions, one per memorysocket. They are pulled up by
10K resistors and fed into a read gate addressed on I/0 address
26h. By means of this gate the BIOS may initialize the 82C302 to
the actual installed installation. Due to the programmable memory
organisation any memory bord may be inserted in any memory slot.

The ident signals are grounded on the memorybords according
to the following scheme:

§2MB §8MB installed memory

H H none

L H 2MByte

H L 8MByte

L L reserved
20nS 40ns memory speed

H H 120 nSec

L H 100 nSec

H L 80 nSec

L L 60 nSec

The ident signals for slot J17 are indexed with a 0 and
those for slot J18 with a 1:

slot J17: §2MBO, §8MBO, 20nS0O, 40ns0
slot J18: §2MB1, §8MB1l, 20nS1, 40nSl
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Four RAS signals and four CAS signals for the main memory
exist on the CPU451. They are distributed to the memory slots in
the following way:

slot Bank0 Bankl
J17 §RASO, §CASO §RAS]1, §CAS1
J1l8 §RAS2, §CAS2 §RAS3, §CAS3

The CAS signals are gated with the four LachedByteEnable
signals §LBEO to §LBE3 on the memory boards to generate a CAS
signal per byte per bank.

The paritybits are generated and checked in the 82A305's
and the 82A306. If even parity is detected during a memory read,
and parity check is enabled, a NMI is generated.

The 82C302 generates refresh cycles by activating all RAS
signals in a staggered fashion to reduce the rate of change in
the memory current consumption.

2.5 BIOS ROMS

The BIOS contains bootstrap program, power on system test,
initialization and the basic I/O0 drivers and interrupt handlers.

The BIOS program is developed by PHOENIX TECHNOLOGIES and
is located in two 27128 PROMS giving storage to 32KBytes.

The PROMS are situated in positions 19 and 20 with the odd
rom module number (RODno.) in pos 19 and the even in pos 20.

The contents are accessed via the 74ALS541 busbuffers in
pos. 18 and 19 (see diagram 21) and the Sbus on the addresses
E8000 through FFFFF hex, untill the 82302 is reconfigurated to
access the main memory on these addresses. This is done by the
BIOS when the PROM contends are copied into the same addresses in
the main memory obtaining a faster access speed.

Two strapping options (W3 and W4) are located near the
PROMs for enabling the possible extension of the PROM capacity:

w3 w4 PROMtype
A C 27128
B C 27256
A D not used
B D 27512
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2.6 Integrated Peripherals Controller o

The 82C206 is a LSI containing the peripherals inherent to
an AT architechture:

Interrupt controller

Direct Memory Access controller
Non Volatile Memory

Real Time Clock

Timer/counter

(o e Ne We Wyl
kWK

Moreover has the chip various registers for programming DMA
speed.

For detailed information on the 82C206 please refer to
reference D.

2.6.1 Interrupt controller

Integrated on the chip are the equivalent of two cascaded
8259 interrupt controllers. The output of these is connected to
the interrupt input of the 80386 CPU. The 16 inputs are disponed
in the folloving way:

Controller channel Interrupt source

IRO Counter/Timer O
IR1 IRQ1l Sbus pin B18
IR2 Cascade interrupt
from controller 2
1 IR3 IRQ3 Sbus pin B25,
on board SIO
IR4 IRQ4 Sbus pin B24,
on board SIO
IRS IRQ5 Sbus pin B23,
on board printer
IR6 IRQ6 Sbus pin B22,
on board FD ctr. @
IR7 IRQ7 Sbus pin B21,
on board printer
IR0 Real time clock
IR1 IRQ9 Sbus pin B4,
on board EGA
IR2 IRQ10 Sbus pin D3
2 IR3 IRQ11 Sbus pin D4
IR4 IRQ12 Sbus pin D5
IR5 80387 error
IR6 IRQ14 Sbus pin D7
IR7 IRQ15 Sbus pin D6
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2.6.2 Direct Memory Access controller

Integrated on the chip are the equivalent of two cascaded
8237A DMA controllers. A DMA request to one of the DMA channels
results in a HRQl to the 82301 which in turn transforms this into
a HOLD request to the 80386. This when releasing the Local bus
sets the HLDA signal causing the 82C301 to transmit HLDAl to the
82C206 which sends DACK on the line corresponding to the
requesting line with the highest priority.

If the requested DMA channel is so programmed, and the
requesting device wants to gain total control over the bus, this
sets the §MASTER signal causing the DMA controller to treestate
its address and control drivers.

Otherwise the DMA controller will generate a memory
address, the AEN signal and the read and write signals depending
on the programmed direction of transfer. After such transfer the
address register and bytecount register are incremented by one
each.

The two DMA controllers provide four channels each, one of
which is used for cascading controller 2 to controller 1.

When addresses are generated by controller 2, they are
shifted one (multiplied by 2) before they are applied to the
addressbus, resulting in wordwise addressing of the memory. So
the channels on controller 1 are used for byte transfers while
the channels on controller 2 are used for 16 bit transfers.

Both controllers may be used by busmasters for arbitration.

Controller channel n DRQ(n) §DACK(n)
0 0 D9 D8
DMA1 1 1 B18 B17
2 2 B6 B26
3 3 Bl6 B15
0 Cascade from DMAl
DMAZ 1 5 D11 D10
2 6 D13 D12
3 7 D15 D14
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2.6.3 Non Volatile Memory

The CMOS NMV which is standard in an AT is integrated on
the 82C206 and addressable as described in the technical
information from CHIPS.

N

2.6.4 Real Time Clock

The Real Time Clock integrated in the 82C206 is compatible
with Motorola's 146818.

The 32768 Hz clock for this is generated by a specially low
power requiring crystal oscillator implemented with a CMOS
14069inverter circuit.

The 82C206 is powered from a circuit which switches to
battery supply when the voltage on the 5 volt supply gets too
low. This is to retain data in the NVM, and maintain real time.

2.6.5 Timer/counter

The Timer/counter integrated in the 82C206 is compatible
with the Intel 8254. The timers are used in the AT compatible
style: timer 0 is connected to IRQO,

timer 1 controles memory refresh and
timer 2 drives the Speaker.

2.7 Keyboard controller

The keyboard is connected to the CPU451 via an 8742
programmable peripheral, programmed to serve the RC930 keyboard
(or any PC/AT keybord if so desired). However neither the plug
nor the supply voltage for the keyboard are compatible.

The keyboard is powered through a 9 volt regulator, which serves
as currentlimitor.

The KBDCLK and KBDDATA signals found on diagram 19 and 36
are used for both transmission of commands to the keyboard and
for reception of data from the keyboard. As receivers are used
LM339 comparators to obtain a more well defined treshold voltage
at app. 2.5 volts alowing for voltage drop in the ground line.

Two outputs from the 8742 not used for keyboard support are
assigned to special functions:

The signal "-RC" will when activated cause reset of the New/
CPU451. This is due to the fact, that the 80286 originally found
in AT's is unable to enter real adress mode from protected mode
in any ather way.

The signal "A20GATE" ensures when false, that adresses
between 100000H and 1FFFFFH wrap around to OH thru FFFFFH, which
is required for PC-compatibility.
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2.8 Enhanced Graphics Adapter

The CRT controller incorporated on CPU451 is a "chipset"
from Chips & Technology whith the IC's 82C435 and 82A436, and
detailled information about theese are found in appendix E. This
chipset emulates the standards EGA (Enhanced Graphics Adaptor),
the CGA (Colour Graphics Adaptor), the MDA (Monochrome Display
Adaptor) and the Hercules.

The CRT controller is drawn on diagrams 30 thru 35, showing
the chipset, the CRT refresh memory consisting of eight 64K by 4
DRAMs organised in two banks, bank A on diagram 32 and bank B on
33. Diagram 34 shows the video signal drivers (SN74ALS244 pos
44), the "feature connector" through which both sides of the
video signal driver IC as well as the enable signal for this are
accessible.

Diagram 34 also shows the Dot frequency selection and the
mode selection switches. The signal "N60Hz" is a strap option in
the CRT connector (diagram 35) used to select the non AT standard
frequency needed for RC940 to produce 75Hz frame frequency.

2.9 Serial In/Out

Diagrams 25 to 29 show the two serial I/0 ports implemented
on the CPU board using I82510 asyncronous transceivers. The board
is prepaired for Natinal Semiconductors 16450 as second source
for the Intel parts. Dia.25 shows the xtal oscillator used, which
should run 18.432MHz when 82510 is installed and 1.8432MHz if the
NS16450 is mounted.

Diagram 25 also shows the mouse polarisation circuit, which
automatically detects the representation of the mark and space
levels of the received data from the mouse connected wvia the
monitor. The circuit operates as follows: The differentiator
implemented in 55-A, 56-C, R92 and C46 detects any level shift in
the signal "RXMOUSE" generating a trigger pulse to the
retriggerable oneshots 52-A and 52-B. If 20 microseconds elapse
between levelshifts, oneshot 52-A resets and clocks the current
value of "RXMOUSE" into flipflop 54-A. If still no level shifts
are detected for 20 more microseconds, the oneshot 52-B runs out
too and clocks the latced value into flipflop 54-B. The output of
this is considered the polarity of mark and used to modify
"RXMOUSE" by means of 55-B.

If no mouse is connected to the monitor, the output of 55-B
is high, assuring that serial port A may be used from J4.

The strapfield shown on dia.22 selects one of two possible
I/0 addresses and interrupt lines for the serial ports. If no
straps are inserted in this position, the ports appear as non
existent to the system.

2.10 Parallel Printer Port

Diagrams 23 and 24 show the Parallel Printerport. This is
identical to the AT implementation exept for an extra bit
introduced in the control signal register controlling the
tristate output of the dataregister, making it possible to input
parallel data from the port. The printer connection J1 is shown
on dia.29.

The strapfield shown on dia.22 selects one of two possible
I/0 addresses and interrupt lines for the printer port. If no
straps are inserted in this position, the port appears as non
existent to the system.
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2.11 Floppy controller

S

Diagram 36 shows the floppy controller chip from Western
Digital WD37C65 which includes a high resolution digital
dataseparator as well as all logic needed for compatible floppy
disc control.

A pal (patll8) is added for address decoding, to gate the
"DCHG" (Disc changed) signal to the data bus. The PAL also
controls the databuffer (74ALS245 pos.25 shown on diagram 22)
between the SD bus and the BD bus.

For detailed information on the WD37C65 please refer to
reference F.

The straps W15 and W16 on diagram 36 are used to define the
Floppy disc controller as primary or secondary controller or to
disable it totally. W17 and W18 are not used.
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3. TECHNICAL DESCRIPTION

3.1 Introduction

This section gives the detailled description of the CPU451
circuit board until the chip level. For the technical description
of the used chips please refer to the manufacturer manuals in the
References.

3.2 Technical overwiew

Figure 3 and 4 shows a detailled blockdiagram of the CPU451
intended to provide an overwiev of the board. The blocks
correspond to physical and or logical entities and are labeled
with numbers referring to the logic diagrams in section 3.3,
where the exact electrical connections are drawn. Two or more
numbers separated with commas indicates that the block is spread
over more diagrams.
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3.3 Logic diagrams

This section contains the logic diagrams of the CPU451.

The pages of the diagram are numbered separately from the
pagination of the manual. These dragram numbers are used on the
diagrams for source and destination references where signals
enter or leave a page.

The position code found above each component on the
diagrams coresponds to the position number marked on the printed
circuit board.
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16.17 ¢ o2z #5_ | sp14 | 57 5010 a 1421
shis | 59 Sp14 ait.21
VET 18.52
GND 1.40.26,35. 44,60
NC 7.24.41.58
mx[T.‘PU451 e
PR
— Py a MEMORY/AT DATA BUS BUFFER /
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N—
65 /.82A305
4.7.9 “CAS 2 qoe D+ | B Ltad _a1.2.18
“7 o -MRD 21 Mo ps| & a1.2.18
47 o -MDEN 20 ofroen os |63 be ai.2.18
3,4.5.3.77= ﬁ ;:_gmen o8 «1.2.18
§,40720" " = aTEN = HLDAL
3.5.6.7 4 25 o ATEN mz |88 D12 _a1.2.18
. D13 66 013 ai.2.18
3.7 e SDIR LA D14 | & D14 al.2.18
3.7 a- “ACEN 16 o ACEN Dis| 88 D15 e1.2.18
3.7 ACO 12_laco
3.7 8 ACY 13 lacs peo| 2 n20 atl.2.18
3.7 g AR 14 lace pe1)| 3 024 al.2.18
3.7 . AC3 15 fac3 pea| pe2 ai.2.18
s De3 ai.2.18
16.17 o no4 Z_ |+
16.17 o hos 28 {mos pea| 6 bee ai.2.18
16,17 o Moe 23 Imoe pes| 8 D23 al.2.18
16.17 g— no7 30 oy o30| 9 030 al.2.18
D3y | 11 34 al.2.18
16.17 o mDi2 31 lupia
16.17 ¢ HD13 32 MDi3 PPO 46 PPHO a9 ~
16.17 g— HDi4 < PPy | 47 PPH1 s
16.17 o PD1S 34 impis pr | 48 Py et
s P PPHI S
16.17 o Ho20 3% |mpee
16.17 o no24 ¥ _ |moes sp4 | SO SD4 a11.14,21,22,30
16.17 g noe2 38 |lupea s | St S0s a11.14.21,22.30
16.17 o noe3 3 Inpe3 s3 SDe a11.14,21,22.30
sz | 54 So? all.14.21,22,30.36
16.17 o Hoes 40 Impes
16.17 o 1023 42_ Inoes sniz | S5 sb12 a14.24
16,17 o Ho39 43 Inpao sng3 | 56 5043 a14.21
16.17 HO31 45 lnpss sni4 | 57 Sh14 o 14,21
spys | SS9 SIS~ g 14.21
vee 18,52
GND 1.10.26.35. 44.60
NC 7.24.41.58
N
-
LNIT DESIGN
PKA
—LPU4S1 L MEMORY/X AT DATA BUS BUFFER 8 =
AGA

870825
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46 /.B2AS06
106
Ta o4 54 low osc |58 — OSC L15.34
Ta oe & e osc/ie | 7 ] DSC/4B 4.40
ATSCLE, B4 = — %  svex
3.40.48 : ATSCLK SYSOLK -— a 15.30
4a Sk 2 lenx e
E.6.45 o -MASTIR &8 Jmster iy
Sa MRS 88 Juexcs
- FERET: 2 iReseT reseTB | B2 FEETB 10
4 -FEE 24 qFee RORY | B4 RORY w 45.82.30.31.38
4.7.Bp CAS B Joas
1.3,18 5 .2 1S Een LBED [y 7 LBED L 46.47
1.8.18 o BeL 14 Hees LEEs 16 ABEL 18,47
1.3.18 5 &2 13 e LBeR h S AR 16,47
1.3.48 5 > 12 Hees mEapt BE3 L1647
we
1,3.48 /e 8 ot FRpl ._@i_.m.a.‘;,a
1.8.2A.3.48 4 /10 10 w10
1,B.8A.5 8 fas1 eRGgH TRER a3.4,10.43
e e W 34,10
3. AE B INE xam (e SXIR .3.4.6.40.44,49,20
21587 » HLDAL 15 _lHDag XIOW XIOW  _p,3,4.6.140.48.20
2:3.4-5:6 —FEF & orEF xaE M XHE a3
: ~MALE
2.4.5.6 » ¥ g BALE
BALE | B 18
7 e PAg 3 lpAo =E s HE g
7w i = lpee SR 5L BER L1530
. L2 2 |emp e -6 {E.90
7 o L3 2 lpra e o TER L4
. PPHO 30 peo e 18 e a4
8 PPHL 2 pery R ¥ ~IR a 15.20,30.36
8 e PRHE Iow 6 ~IOW «i5.249.86,87,30.36
o PPH Z e
o [ 38 Lo a 15,17
4y oK 20 JPok R Lo _ai6.17
4 ~PEN 2 4PN we|F e « 16,17
4.16.47 o e 23 Awe w3 ®E i ai6.17
LPARS -LPAR ad.4
& TEsT
88 Inu ours | 5B
VCC 18.58
@D 1,49,36.53
RiS
2006
8-F /.7407 IF
1 . AK 3 {>’a AN u14.20.22.35
CPU451
PRA
IHG. ND. AN o, CONTROL BUFFER =i
880429
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Ve voos
St
=) 7. 9 /.8eCens
VCC VvCC
3,4,6.20.24 ¢ XAQ 43 lxap xno | 34 XDo =3.41,42,19.20
3,6,13. 18, XAd 42 xa1 oy | 20 Xoi = 3.11,42,49,20
6.43.19.20 5 xA2 M xae Xe e a3.41.42,19.20
6.43.20 g XA3 40 |xaz xpa | 8 X3 n3.14.42,19,20
B.13.20 XMt B lxame x4 | & XD4 a3.44,42,19,80
6.13,20 5 XAS 3/ _lvas X6 X6 aB.41.18.18,80
6.43,20 o XAE A P xo6 | & X068 —u3.44,42,49.20
5.43,20 XAz 3| xar ar | B4 xw —a3.14,12.49.20
6.12,43,20 5 XAB E_xa8
5.12,13.20 o XAS 34 Ixa9
XIoR (4 ~XIOR e3.4.6.9.41,49,20
- RESETH 18 |pEsET XIW P2 SXIOW__ _p,3,4.6,9,49,20
2,949 5 ATCLK B lenik mweR 2 “XHER L 3.4.9.13
3.4.5.6.7.8 » HDAL 78 e = TREM 34,8
8,20
15 o DRGo #_oremo Daxo | 48 “DADKD s5.38
15 » DR 25_lrent Dok | 48 ~DACKL 15
15,36 IRE 46 |ree moe | 50 SDAOE 45,36
15 o a3 A moca | 54 SDAOGS 45
15 g RS 8 |rrens oS | 7 SAOS a5
15 o RS S8 |mmens DACKE | 5B =DACKE e i5 -
15 o R S _rew moc | 5 AT 18
B.14 ~ACK 8 qax e S :m a3.12
Apus £ ARNIS 3,42
16,22 o IRo3 2 | ADSTB15 | 85 ADSTBIE  _ 4p
o RO+ 2
15,28 o RO+
16.22 o RS 1 |mos TooHRY |88 IOORDY  _ 3,44,44,20.24,34
15,36 » IRO6 B mos
16.B2 o IR R xai6 | 13 XALE a5:42,13
16,3 o IROS 8 | mos a7l XAL7 ab
4 IRQ10 8 |1moi0 A48 10 XA18 o5
15 o IRGi1 80 | rRous aal 8 XAi9 a5
i€ o IRE 78 | moip Ao B XA20 o5
g, IRO13 78 | rrus el ? XARL o5
5. Ra1+ 77| mous am| B XA22 e
15 RO 758 |mRous az3| § xXA23 ab
2,3.6 » ~INTA 16 JINTA INR | 70 INTR al
4.9 5 Dec/ee TROLK oury | 20 FEFRED .39
3.7 o THRAGATE 2 _lgatE2 aute [ 18 TR 3,z
S—)
-4 0SCI osCI 75 88 HAQY a3
T . -PSRSTH PSRSTE T & C a i5.36
3.% -PRES PWRGD
TEST
oD 12.53,74
R4
R - e
—_—E e
)
— "
| - JE— “RE
-y e "
- - | "
Iy TG40
» TROHT
WNIT DESIGN
CPU4S1 -, INTERGRATED PERIPHERALS ‘0
WG NO-. e W, CONTROLLER
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48 /.74.5245

3.10.12.19.20 g xoe 2 |ag p1 |18 XDAD - 416,17
3.10.12.15.20 o X01 3 a2 ga |17 XDA3 a 416,17
3.10.42,19.20 o x02 4 a3 pal 16 XDA2 at+.16.17
3,10.12.19.20 o X3 S_las B4 |15 XBA3 o 4.16.17
3.10.12.19,20 o XD+ B |las 14 XDA4 a4.16.17
3.10.12.19.20 o X05 ?_{ae 13 XDAS a4.16.17
3.10.42.19,20 g XD6 8_ |7 12 XDAE a4.46.17
3.10.12,19.20 o X0z 3 a8 ga | 11 A7 e 4.1B.17
DIR _OE
1} 13
3.4.6.9.10.18.20, -XIR
‘e -XDEN
47 /.74LS245
3.10,12,19.20 - XDo 2 (a1 g [ 18 SDo a7.14.24.22.30
3.10.12.19.20 5 X04 3 a2 ge |17 SD1 a7.14.21.22,30
3,10.12,49.20 g xe 4 a3 ga| 16 soe a7.14.21.22,30
3.10.12.19.20 o xo3 S_las B4 | 15 s03 a7.14,21,22,30
3.10.12.19.20 o XD+ € las Bs |14 So4 _aB.14.2:.22.30
3.10.12.19.20 o Xos 7 |{as g6 | 13 SoS _a8.14.21,22,30
3.10.12.19.20 o XDE 8 (a7 g7 | 12 SDE aB.14,21,22,30
3.10.12.19.20 5 L4 9_las sg| 11 so? «B.14.21.22,30.36
DIR _OF
1 15?
6 a -XDIR {
7-A /.74ALS04
6.10 g— ~ACK i 2 N ACK a 9
Ri4 /.10K
0l
8-D /.7407
. -reusY ) rl> 8 1 I0CRDY  _3.40.14.20.21.31
LNIT DESIGN
CPU451 PrA
T DATABUFFERS, CLOCK GEMERATOR 11
AGA
aroees
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N
11 /.74ALST73
r————
3.10.14,45,20 o xna 3 {no oef @ XAB 6.10.13,20
3.10.41.19,20 o XD1 4 o o1f S XA9 o 5.10.13.20
3,10.11,19.20 xee 7 |ne oz| & XA10 6.13
—a
3.10.11.15.20 o X03 8 |os a3l 9 XA11 6.13
3.10,11.19,20 4 XD4 13 Ips os | 12 Xh12 o5.13
-
3,10.11.19,20 o xS 14 Ing s 1S XAt3 5.13
3.10.11.13.20 4 X06 17 _los 05|16 XAl4 o513
-
3.10,11,19,20 o xn7 18 o7 | 13 XAE  g5.13
G__E
11 1
10 o ADSTBS T
3.1U=_ -AENB
10 /.74ALST73
3,10.11.19.20 o XB0 3_|no ool 2 XA3 . 6.10.13.20
3.10.11,19,20 o X1 * oy ol S Xr10 E.13
-
3.10.11.49.20 xn2 7 {me g2} B XA11 6.13
—u
3.10.11.19.20 o X3 8 |m 3|2 XAMZ =~ 4 5.13
3.10.44.19.20 o XD4 13 In4 o412 XA13 5.13
-
3.10.11.19.20 o xos 14 s os) 15 XA14 5.13
-
3.10.41,19,20 o XD 17 Ins o5 | 16 XA1S 5.13
-
3.10,11.19.20 4 xnz 18 Inr wi{is XA16 a5.10.13
G__E
1] 1
10 o ADSTB16
3.10 o -AEN1E
WNIT DESIGN
CPU451 Pa 2
e ADDRESS BUFFERS 1e
AGA
870805




20 /.27512
3.6.10.18 o XA 10 a0 oof a1 ROC - 2t
6.10.19.20 o xA2 3 la1 o1} 12 RD1 a?l

6.10.20 g XA3 g |az el i3 RD2 1)
6.10.20 XA+ 7 _{A3 o3| 18 RO3 -1}
6.10.20 5 XAS E {as+ D4} 16 RD4 el
6.10.20 g XAE S s os| 47 ROS a2l
£.10.20 XA7 4 lag os]| 18 RDE et
6.10.12,20 o XA8 3 a7 [ord W] RI” -1}
6.10.12,20 o XAS 25 a8
6124 XA10 2¢ lag
5.12 o XAL1 21 a0 v 28
5.12 g Xa12 =T PYP R
5.12 o XA13 2 la2
5.12 g Ya14 26 |A13
27 _FTH/AL4
25 25 i {vPP/A15
v JF BLOCK
* ce OE/vpP
c A
—_—
D B r ao0] e2
‘ .
5.10.12 g XAE | !
5.12 g XA1S i
- -ROMCS f
- |
3.4.9.10 o =XMEMR J
]

19 /. 27512
3.6.10.18 5 XAl 40 [ap ool 44 RD& -l
6.10.19.20 g xa2 =YY 01|42 RS -7

5.10.20 g XA3 8 |a2 oz 13 RD10 « 2l
E.10.20 g XA+ 2 1a3 o3} 4s RDi1 all
6.10.20 4 XAS £ {as D4 16 RD12 a2
E.10.20 XAB § |as os|.az RD13 -
6.10.20 g XA7 4 a6 D6|-48 RD14 -
XA8 RD1S
6.10.1E.20 3 |ar o7} 13 a 2L
6.10.12.20 o A3 25 a8
6.12 o XA10 24 las
6.12 o XML 21 fai0  vcC 28
5.12 u xAi2 23 [agg B
5.12 o XA13 2 a2
S.12 g XA14 26 |a13
27 PTH/A14
1 |VPP/ALS
CE_OE/vPP
aoT 22
2 X 27128 - 200 JMPER AsC
2 X 27856 - 200 JUMPER BeC
2 X 27512 - 200 JUMPER BeD
UNIT DESIGN
CPU451 Pra 13
G, 1O, T BIOS ROMS
AGA
870825
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PBA  F7A  PBA  PSA  P4A  PAIA  P2A  P1A
1 1 1 1 1 1 1 1 -IOCHOK 4
o2 ;E ;E o2 -t o8 :e :e so7 ;a 11.24.22,30.36
- > " o2 3 - o2 o3 S06 _#8.11.21.22.30
- i ot i ot . o -t SoS «f.11.21,22.30
o3 - s o i o3 -2 s S04 _a8.11,21.22.30
£ o£ o of ot o8 .8 g So3 w7 11.21,22.30
o o o o o7 o a7 7 so2 _o7.13.21.22.30
2 B i 8 B 8 8 B so1 o711.21.22.30
= - ) ) - a2 3 a2 Soo o7.11.21,22.30
10 10 10 10 1 1 10 10 IOCHROY 3 4p.11.20.21.31
8.20.22,35 o AEN J gl T s T s Tl s ol s )
5.20 SA13 ad | ad 13 I 1q 3 [ 1
5.30 o 5A18 S 1 3 [ 3 | ad | oad | ad | ad [
5.30 o SA17 Y| 14 e | oad | 14 1 [
5.30 o SA16 15 15 1] | ad 1g 1g 15 1
S.30.314  SAIS S8 [ e | ol [ ad | o | i | o | o
5.30.314_____ SAl4 E T | 17 L 17 T .
5314 sa13 L] gd ol [l [l [ d [ id [
S.314 Sa12 S | g [ ad [ ad | g g ol
c.314 ___ SAL1 LU | 2ol | 2d | e | 2 [ od [ 2 | 2
6.314____ SAID 21 21 [ 2y a3 as] [ e | 2o | 2 2
§.22,30.31 SAS PCC 24 G = ;’d . 2 1,
6.22,30,31 g Sam 3 s o3 =R RRE = I .
6.22.30.91 o SA7 2 [ g2 | oad T ed T ol | o | 2 [ 2
6.22.30.31 4 S8 25 3 e e | 2™ .
6.22.30.31 o Sas ez HIC: I ERERCEECREE .
6.22.30.31 o Sa4 2| 27 | 21,2 . ] .
6.22.30.31 4 SA3 L28 | 2 .28 . S I L
€.26.27,30.31.36 sa2 = _2q N od | = _
6.23.26.27.30.31,36  SA1 oo | 3ol [ ad [ 3o [ ad [ . 30 [
6.23.26.27.30,31,36  SAD G | 3 | e [ a| [ a3 _axl o
PIEC  PISC  P14C  P13C  P12C  P1IC PIOC  PSC
g -sBHE A 1 1 i 1 X 1 !
P sa23 2 "2 2 a 2 2 2 2
5 o sAZ2 3 3 3 3 3 3 3 3
S g SA21 o AL i 4 i 4 4
c _ sA20 5 5 5 5 3 s 5 3
€.a0 o SA13 6 & 3 6 G 6 5 3
.30 o SA18 7 7 7 7 7 7 7 | 7
5.30 o SA17 i) e 8 8 i i B 8 =~
T g -MErR 2 i) 2 2 3 2 2 2
9.  -mem 10 10 1 10 10 10 10 10
- 11 ul T T | 1 | aaf | gl s08 27,81
wd | d 1 | ad [ ad [ ad | ad |44 sng .24
13 13 13 13 | E Il T sD10 2.2
14 14 14 14 1 | o |l | a4 sD11 .
15 19 1q ] | 1 igd | 1 1 sDi2 __a.e
ad | il [ 1] | a8 s 1 16 16 SDI3 g o
AL A [ g T A T A T oA oA 214 S014 @2y
o} _.11_ _.1:1 o ﬂ11_ 1 __::1 1'151 _LSDIE _ _py
M Cruasy | -
4 PHA
oG, 1O, A PC/AT BUS CONMECTORS 14
ACA
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PBB  P7B  PBB PSB P4 P P PiB
1 1 1 1 1 1 1 3
. R TV 2 ‘2 "2 2 "2 "2 "2 2
5.22.30.31.36 25 3 ‘3 3 3 3 3 3 3
4 4 4 b 4 4 4 4 1R09 «10.31
s 5 5 s 5 5 i3 5
- 5 5 G £l 1 s )G W5 ) Ro2 «10.38
7 7 7 7 7 7 7 7
T | . 8 i) 8 ‘8 8 B 8 -Ows « 3.2
e i o | s "3 g 3 K 3
1ol | Tad 10 1 1w | el [ ad | Caof
aa0e  gew®w | | [ ad |l ol [ | g 1 [ 1y
5.30 4 -TER ad | ad 4 d | @ | ad | ad | A
ad | 13 o [ ad [ ad [ g | a3 -10¥ L 9.23.26.27.%0.56
:14» 14 14 14 _:M __:u 14 14 -I10R :3,32,3;4,;;
10 o -DAOG “1d 15 15 i | i | i | sd 19 -
N g |l | il | 3d | | | g [ 4 fiare] 10
10 g -DADA 1A | A [ A [ A T A 17 | 1A 17]
ad | a4 [ 1 id | g | 14 18 ROl o
G Lt [ g [ ad T ad [ ad [ ad | 4 -REF .
9,30 o SYSOK 2ol | 2o | 2o [ ed | 2d | 2o [ 2d | 2
b o] | e | o [ ad | ad [ | e | e 1R _ .22
2 [ @A [ za | za | =4 [ zd | 2z [ =4 1R06 010.36
A [ A [ = = 23 =3 RS 0.z
ad | a4 24 24 24 24 24 24 RO+ _s0.22
| 9| = [ o | = | = [ .9 | . 1RO3 o2
10.36 o ~DADE@ 28 | oo | 2 | od | od | o | o | | N
10274 TC L Al Al ATl A1 A1
g, BALE 2d | od | ed [ | | ad | e .
- 2 2q | ed | ed [ ed [ ed | ad [ ed | 23
9.34 o 0SC 30 | ad [ 3 39 | 39 300 | 3d | 3o
- 34 3 | a3 [ = ENH e 3 a4
T R .
o
P10 PISD P40 P13D  P120  P1aD  Pi0D  PAD
1 1 1 1 1 1 1 1 SMCS16 .34
2 2 2 2 2 2 2 2 -I0CS16 . 5.2y
3 3 3 3 3 3 3 3 IR0 g
4 s 4 4 4 4 4 4 RO1L 4
5 5 5 s ‘s s 5 5 IRA12_ _ g
5 6 & 6 5 6 6 6 RS _ 4,
7 7 7 11 711 = 7l I IR014 4
10.35°___ “DACKO Bl | .8 IC Bl el e B J0 -
, 3 3 "3 3 3 "3 9 3 R0 _ 40
10 -DADKS Y] I T I 10 10 1o | g '111 b
o ugl [ el | Taef [T a | ey | Tad [ Tay DROS < 10
10 o -DADG ad | ad | oad | ad | oad | ad | ad | s "
- e T 1 ol [ ad | ad [ ad | g DRO6 - 10
10 g "DADCZ T pET I T I T T T I I T -
. L I R I I L A A L= I R 1 I TR 1= _ oz e 10
<F ! DT I IRCT I HDT: I DT I DT I e "lj wo
K __,!_j N DT I D ) D U A, UG DT, I e TMSTER | 5.6.3
r ..’I ..1} -']—«-'1 — et —{-o'8- |- o19- -—-“1
oV
WNIT DESIN
CPUSSLL ™ PC/AT BUS CONNECTORS 15

WG, NO. DRAWN

ACA
870826
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ACA
820834

u7e
717 - ro o 1O 7.47 =
7.17 o D2 o2 o 9.17
o fic]
7.17 o 3 ‘rB =3 M1 s 9.17
o D4
B.17 o <o ¢t o LiC - 2.97
. Mos
8.17 & &5 o L) o 9.17
- HDE -
8.7 o =S 05 =E LBED « 9.7
o oy -
8.17 o & o LEEL a 9.47
HDa -
7.17 o of &F of LBER  8.17
Hos - 5
7.17 o o & O LEES o 9.47
D10 -
7.17 » 'ﬂl "19 '10 280 a 20
MD11 -
7.17 o =11 .il =11 8ME0 « 20
- Moz 2
8.17 o2 (12 12
ot
ro13
B.17 g ol 13 12 40NSD - 20
HD14
B.17 o oit o1t o1t 20NS0 - 20
MD1S -
8.17 o _o15 15 G5 DWE a +.9.47
7.17 o HD16 oIE (16 L6 -RASO A
.17 o MD17 17 117 a7 -RAS1
—e ) . « 4
7.17 o Ho18 .18 |18 48 -CASO
* [] . « ¢
7.17 o mMo13 ol 19 g0 -CAS1 .
HMB20
8.17 o o207 0 G20 XDAD a 441,17
roe
8.17 o 1 PO XDA1 - 411,47
moez
8.17 o oF ¢ = xoaz2 a .11.17
23
8.17 o - XOAS a 4.11.17
Ho24
7.47 o BN XDA4 e 411,17
: Hoes
7.17 o el XS a 411,17
7.7 o Mo2e —oF 7 BB XOAE a +.11.47
7.17 o roaz —o7 ¥ & XoAr - 4.11.17
B.17 o Ho28 ;28 "EB =EB DAS e 417
noes
8.17 o 022 42 B2 DAS - 417
noso ~ENAASA
B.17 o D E .
R120 /.40K
8.17 o 034 1 3 3 -DISRASA  _ 45
. Y -
o
-,
J P a
9 /.180E
g i—
UNIT DESIGN -
CPU451 PrA
vy vy CONNECTOR FOR MEM BANK 0, 1 16




J1BA Ji8B Jiac

AGA
670833

7.16 o MD1 RS E R MO 748
7.16 o no2 2 2 e PO L. 9.18
7.16 o no3 & o2 &2 it a9.16
B.1E o HO4 ot & o w2 —a9.16
B.16 o HoS o & o 3 «9.16
E.16 s P C -LBED a9.16
B.16 5 Lt o & e -LBEL @ 9.16
7.16 o Ho8 o8 &F o° TLBER 45.16
7.16 o ros od &3 & TLBE3  a9.16
7.16 o Ho10 o0 [10 L1 2812
7.16 o D14 JRERN CE Y| -8Bt o 20
616 o m12 ol 17
B.16 & HD13 o1 (13 a3 40NS1 20
8.15 Mo1s U CU T 20NS1 « 20
8.16 o Mnis _ 15 {15 G5 e a4.9.16
7,16 g— HD16 o158 (1B 8 -RAS2 L.
7.16 g noi7 o7 &7 7 -RAS3 -t
7.16 o il oB 418 18 -cas2 4
7.16 o Ho13 13 19 19 -CAS3 A
B.16 g— no2o G20 e 2o XDAD ot 11.16
5.15 o D21 G2 (3 2t XDAL ot 18,16
8.16 o ho22 Py X2 a 411,16
B.16 o Ho23 R - XOA3 »4.11.16
7.16 o HD24 I XDA4 ot 11,16
7.16 o roes o= 45 B XOAS a4.11.16
7.16. HO2E B {FE GE XDAS at.11.18
7.16 o Hnez o” &7 & XOA7 a4 11,16
8.16 g Ho2s —7? ) oAg at.16
8.16 g Hoes — 2 o2 DAS o t:16
B.16 o HMO30 3 (3 -ENUSA___ 4¢
B.15 m no31 IENCTRNNC g 1 -DISRASA _ ¢
w o o€ &
T —
LNIT DESIGN
_LPU4S1 L P CONNECTOR FOR BANK 2, 3 17
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P47/ . 910K
ATA0A0a00
20 9 oo
o .
e ;
-
D+ -
= -
) -
w .
FEADY
APL4/ 910K
il T
D8 -
DS -
Dio _
D4 _
e -
ms3 .
Di4 _
S .
-ADS
AP4S/ .9-10K
D
I # SB[ 7 89 ul? ME i
D17 .
me
mig .
Deo .
DeL
oee -
s
a5y
RPL6/ .9-10K
BV
3 45 o4 .
s
e a
er -
oes -
Des -
= -
-W/R ;
~8ED -
864
—BEp
-BE3 -
N
+/m
HIGH
-
HIGH3

i.2.7
i1.2.7
1.2.7
1.2.7
i.2.8
i.2.8
i1.2.8
i.2.8
1,.2,3.4.7

i.a.7
i.8.7
i.8.7
i1.a2.7
i.2.8
i.2.8
1.2.8
i.2.8
i.2,8A,3

i1.2.7
1,8.8.4.7
i.2.7
i.2.7
i.2.8
i.2.8
i.2.8
i1.2.8

i.2

1.8,.7
1.a8,.7

al.27

i1.2.7
i.2.8
i.2.8
i.2.8
i1.2.8
1.2.3.4

1.3.9
1.3.9
1.3.9
1,3.9
1.3.9
1.8.2A.3.8
198.35

18

a 19.35

UNIT DESIGN
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PULL UP
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+5
Ri3
B-A /.7407 70 4 /. 142
3,9.10 & ATSOLK o 4
PLOLEZ
Pi.4 | BB
Pi.2| 23
P1.3L. 30 W
Pi.4l 30 ?
B-B /.7407
3.40.44,42.80 4 X0 4B mo Pi.5| 3
3.40.44.42,20 X n P33 |
3,40.41.12.20 4 e A4 lme PL.7| 34 % HEOIN 20,38
3,10.44.42.20 ¢ X3 i 'm
3.10.44,12.80 o D4 _46 o Pe.0 2L it -3
3.40.44.42.280 o X5 7 e pe.il B0 ABOGATE oy
3,10.44,42,80 o X0B 8 'ms Pe.2l B3
3,10,41,42.20 5 X 43 o Pe.3l B¢
Pe.4/06F | 36 IR « 10
3-4;5-9.10-13;;0 =XIOR E.QFQ P/ L 36
2.3,4.6,9.20 » ~XIOW Al AWR PR.E/DAO |
6 “804c8 —Bqrs PR.7/IRK | 38
£.40.43.20 xae Y
s 44
Ri4 /.40K 4 ~FES
7-B /.74ALS04 i 5
4 25 \vio
RESET4
3.4.9.___E_D0 4 P_—ios
L 25 lreoc VEC 40
ves 20
—
ov i1 TESTO
TESTL
48-A/ .LM3ES
R47 7.40K 3
HIG3
12-8/ .LM338 = 18
{8 HIGH _ B |
o4
19 z
10K :]:W * o
ov ov KEOK 5
RiB /.10K
18-C/ .LM3ED
B-E /. 7407
_1‘_D.-‘ﬂ_v_-;—.m.;_—.—.. 18
KEIDATA _ o
FERET4 __ a9
UNIT
CPU451 PrA
T e KBD CONTROLLER 18




B-A /.74ALSE?
6.40.42,43 5 XAS 1 8 /.74M.8138
5.10.42.43 , XA8 2 ) E A vogiS
640,48 5 XA7 13 } Edm  vipt
4 —
— T EC YED‘i
5.6 o s Yapie
B-A /.74ALS00 3 isn Y4 tt -Ioescs
E.10.43 4 XAS i 3 f S YE D%
6.40,43,49 xa2 B = Wc? :mm -
3.6.40.43 4 XAL Vo — -
3,4,6,10 o XA0
20,84
6B /.74NS7
6.40.13 o XAS 3
5.40.43 5 XA4 4\ 8
6.40.43 o XAS 8/ 6-C /.74A.S27
-I087CS 5
£.3.4.6.8.40.48 -XTOW 10 \ 8
8,14,82,35 ¢ AEN 1/
2-B /.74ALS00
D
3.40.14.12,49 X0 4 & pAT43 IORY
5 1-D /.74C00
1-A /.74HC00
_ 12 1 TOFF S
» OFF 1 3 ]——i <
B
7-D /.74ALS04 e
1-B /.74HC00
-] 8 4 B
5
1-C /.74HC00
9 8
48 -RESET4 10
3.38 5 POK 2-C /.74ALS00
7-F /.74ALS04
7-E /.74A.S04 ] 8 13 -PFAIL 3
- oOFF 11 0 10
PR/ .94
n D i
[:1] 89 /. 74CTBA
16, 2w 2/34i5|6|7|8|8)0 2 |y yel2B X0 a 3.40.44.12.18
16 o 40NSO 3 I el x4 —a 3.40,44,42,¢
16 p— ~280 4 a3 va[iE xe e 3.40.44,12, 55—
6. v 5 a4 v4 | 15 batac] a 9.40.14,18,49
17 o 20NS4 E_ (a5 ys| 14 X4 a 3.10.41.12,18
17 » 4ONS4 7 a8 vs| 13 Xps « 3.40.44,12,48
7. -~ B a7 vz | 18 X06 3.40.14.42,49
17 o sl 8 | ve| i1 X e 3.40.44,42.48
EN BN
1] 48
_ -I0B4CS
-XIOR
3.4.6.9,40.44.1419
t nd « 10,13
A4 ['_‘:l BB /.74HCTEAL
2.38 ALLPOK B it vy |18 Xno o 3.40.44.42,18
;| . N — i 3 |x va| ¥ Xo4 —a 3,10.14.12.49
™ 4 laa  vys[iS xe = 8.40.14.18.48
BAT4a3 § 15 X03
18.98 o ~KEOINH I A M Y4 " s —a 3.40.44.48,19
B Ra3 R e 3.40.14,12,19
AT [llm LAy ve 13 X6 o 3.40.44,18,19
8 o ~OVERTEMP {‘ P 8 a7 vz |8 X086 . 3.40.44.42,.49
3 las ya| il X a 3.40.44,12,49
58
-10escs 1] uT
3.4.6.9.10.44,49  -XIR
LNTT -
CPU451 PRA
T o CONTROLS REGISTERS 20
880423
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18 /.74ALSS4
13 . RD0 2 1n vs |18 800 - 7.44.14.22.30
13 A 3 e ve| ¥ 8D a 7.11.14,22,30
13 o R 4 a3 ygl 16 e o 7.41.14,22,30
13 o 5 I+ v4 15 e 7:41,44,22,30
13 o RD4 E s vl 14 SD4 «8.11.14,80,90,36
13 o RIS 7 a8 vs |18 S5 wB.i1.44,22,. 20
13 4 RO6 8 a7 vz 42 506 aB.41,14,22,30
19 o it S (a8 valil SV a8.11.14,22,30
EN_EN
XAD ‘T 19 8-C /.7407
3,4,6.40,48,
413, ) . 5 ]l>s 4S5 345
17 /. 74ALS544
13 . B laa vs|l8 S8 7.14
13 o it 3 s ve| &7 £09 o744
13 o RD40 4 a3 va| 18 snio 7. 44
G . R4 5 lat v4 |15 ML 744
18, RO42 B_|ag vsLi4 a2 8.4
3 . A3 7 i ve |13 s;3 o844
13 . RO 4 B la7 vz 18 SDi4 a8.14
13 RIS 9 a8 val it SiS —uB.i4
EN EN
e
3.9 o -XBHE
413 -ROMCS
46 /. 74FES7
2_ a0
5 |mo
11 o
F78 7. 180E 14 ng AL A20 a 4.5
sl 7
P CPUA2D 3 | cls
9 /.4K 6 pt pii2
T
18 Im
S E
1| 18
o, ASOGATE
1.2A.3 o H.DA J
25
o
—7 } il a 2.3.4,5.6.9.145
——i R
e
— } HCSIE 3.5
S
—{ } “IOC84E 3,45
=]
— =
K
-TocsEe
— T «i
B
—1 1 m a 3.5
ry
{ a3:10,44,44.20. 34
UNIT DESIGN
PKA
L CPU451 ROM BUFFERS oy
WG. NO. IRAN | 1,
80107
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15-F /.74HCTD4
8.15.30.31.3& RORV 13 2 -BRESET o 23.55.36
15-E /.74CT04
“ DC“’ BRESET e BT G
15-A /.74CTO04
9.15.30.36 » 1|y Dga BIOR a3
15-B /.74HCTO4
1D‘> 4 -BICR - 3B.27
. BS /.74ALS246
7.11.44.21,30 o 2 las B1] 18 800 - 23.24.25.26.27.3%
7.11.14.21.30 o so1 3 |az ge| 17 ao1 a23.24.26.26.27.36
7.11,14.21,30 o soe 4 (a3 83| 46 802 a 23.24.35,86.27.36
7.11,14.21.30 o Sm3 S |as B4 | 45 B3 —m 23.24,26,26.27,36
8,11.14,21.30 o S _6 |as g6 | 14 B04 e 23.24.25.26.27.%
8.11.14.21.30 o Sos Z a8 86| 13 BIS  23.24,25.86.27.36
8.11.14,21.30 ¢ SDe 8 la & BD6 o 23.24.25.26.27,.36
8.11.44,21.30 o Sz 3 |as e8| 14 aw _—  823.24.25.26.27.36
DIR __OE
1] 18
13-B /.74ALS21
%, -FICCS a €
10
12
RE3 /. 4O
PRINTER STRAPFELT
~PRNCS a 23
w
X b
IR0S _a10.45
IRw «10.15
GHH S
24 PRNINT —
RE2 /.40
SIO STRAPFELT
-SIDICS  _ e
Wie IO+ & 10.15
13 R21 /. 47
! 4
-SID2CS o —
[ p
2 SIDYINT
L] «10.15
2% o SICRINT
13-A /. 74ALS21
.7
6.14.30.31 SAs g 53 /.74ALS138
6.14.30.31 ¢ SAS lEA Yo pis
6.14.30.31 g SAE 4 - {3 ] vipls
6.14.30.31 o A9 g | e y2pid
9.14.20.36 4 AEN y3apia
6.14.30.31 o sa3 f31 /.180€ 3 |so ¥4 pid -focars a3
£.14.30.31 o SA7 E ls1 ] ' I
§.14.30.31 Ea8 1l  wpa -FIcics -3
75 Fd
uNIT DESIGN
CPU451 s —
o, — DATA BUS DRIVER & AT-BUS ADRESS DECODE ae
AGA
70917
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PDATAQ L as
PDATA4 24
FDATAZ2 a 24
PDATA3 .
POATA4 . 24
PDATAS a 24
FOATAS _ 24
POATA? . 24
27 /.74AS574 AP
Ee
22.24.26.27.26 o800 2 Ipg oof 19 i U W DATAD a 2
22.24.26.27.3 g— 201 3 I Qu] 18 3 4 DATAL - 29
22.24.26.27,36 o B2 4 |po o s T+ & DATAZ a 23
22.24.26.27.% g 88 5 Im o3| 46 z 8 DATA3 e 2
22.24.26.27.36 g— S0* & Ine 04 |48 1 ] - DATA4 e 29
82.24.26.27,%6 o— 22 7 IS os| 14 3 4 DATAS a 29
22.24.26.27,36 o 56§ Ing o5 g - g DATAS o 23
22.24,26,27.36 g BY g I o a2 8 o DATAZ e 239
r ‘E) I3 _[-.J— __-__I-._L—
ol TITTIIIT
OV OV OV OV OV OV OV OV
€16 Ci4 C12  C10
BNSF  BNZF  BNeF  BNeF
€15 €13 i
BF aF aNeF A
R4l /. 6T -PSTROBE - 24
3B-A /.7405 e .
B e .
R
1
R43 /.47 av ~PAUTOIOXT o 24
38-B /.740S Yo
.__E_ i - AUTOFIXT -
o
/.
3/ /. 74CT174 Ras DW :alv:aﬂf
22.24.26,27,36 5 BO0 3 ips a1} 2 ~PINT a 24
22.24.26.27.76 o 801 s 1o el s 3|-C /.7405 ReE
22.24.26.27,36 o 802 & Im3 oz 5. E [ g -INIT o 2
22.24.26.27.36 o 803 11 Jov ool a0 = L
22.24.26.27.36 BO4 13 s os 15-C /.74HCTO4 Toe
22.24,26.27.36 g— BUS 14 Ips 06| 15 Re7 /. 4T b
- — -SLCTIN e 2
sl 4 A8 =ces
38-D /.7405 = Ta
v -PSLCTIN . 24
22.25.36 o “BRESET PIROEN - 24
-POLTEN - 24
14 /.74L5155
—7, PT-RPT ) W ~RPDATA a 24
1vip 6 -RPSTAT o 24
2. SI0R 1Llic ivepS —RPCON a 24
iYap 4
2 . ~PRNCS dt¢qec - evojppa
evi pil
9.15.96.27.30,36 g - IoW iSdec evepu
ava ha,
A___E
13| 3
6.14.26.27.30.31.3% SA0
_ SA1
6.14.26.27.30.31.36
qu_ DESIGN
PU451 WS
e pveren PRINTER WRITE LATCHES & ADDRESS DECODE a3
AGA
S703S
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o6 /.74 LT541

—
23 o PDATAQ 2 las vl 48 800 e 22.23.826.27.36
3 o POATAL 3 laz ya| 17 o1 «22.23.26.27.3%6
23 o PDATAZ 4 |a3 val 18 ane o 22.23.26.27.36
23 o :DATAB _5 |Ae Y4 | 15 603 _a 22.23.26,27.36
= DATA4 E |as vs| 14 804 e 22.23.26.27.36
23 . POATAS Z |8 ve| 13 BOS = ee.23.26.27.36
el POATAS 8 |az v7 L1 BO8 a 22.23.26.27.36
23 o POATA? 3 a8 vali BP0 22.23.26.27.36
EN _EN
i 19
23 -RPDATA
45-A /.74HCTIE8
= -PSTROBE 2 o aas B0 22.23.26.27.3%
23 . -PAUTOIOXT 4 a2 oepps B0l _ae.p3.05.27.3
23 o -PSLCTIN 6 {ma3 a3y 7 B8 = pp.p3zs.2.36
40 DA+ Qa4fpp 9 B4 0 2p.23.26,27,36
—V., [>T}
N
35-B /.74HCT3E7
23 o -PINIT 12 ;s o1 |44 Bo2 «22.23.26.27.36
23 g ~POUTEN 14 (g2 oseli3  BOS U es.23.26.27.36
- ~RPCON
23 1SN
RS3 RS+ RSS
22K X
RSO /.47 D '
o FE-A /.74CTIE7
23 g ~ERROR 1 2 - 2 loar oa}p 3 BO8 00 0 _epop3es.er.3%
29 o SLCT 3 4 4 a2 oAzl S BD4 e 22.23.26.27,36
29 o PE s |- 6 |Das aaz| 7z ans e 22.23.26.87.36
29 o ~ACK 2 N 10 |pae @ael 9 BDE  _epopg.es.a,
I 111 o
TIis —qe
ov ov oV
C21 C20C19C18 RS2
iNF ANF INF ANF
- ? 45-8 /.74HCT368
F/E
29 o Busy 1 . & 12 |es ool BP0 o eomes.er.3
— .I.‘:“ 14 ose fyid.
"
o iSgee
23 a =RPSTAT
[
R49 /.180E gi.c /. 74CT1ES
9 \ & PRNINT o
16-D /.74CT04 ' 10
= PIROEN g
UNIT DESIGN . 3
CPU451] wSJ -
m— — PRINTER READ-BUFFERE & INTERRUPT CONTROLE c4
T AGA
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1.8432M4Z HVIS
NS 16450 BENYTTES
0SCE / 18,4322

DWG. ND.

POLARISATION DETERMIN

Soe
Op B
118-B /.74HCTO8
) Ejj
29 o HIGH1
i c4s
WOF
En 17 15 1|4F|E-A /.74CT123
ib—qD—lql—-—LQ] 1143
j/ 2 0
4&, S4-A /. 74HCT74
RI2
330E S6-C /.74HCTOB 2 21n 115
—L 14 | s
it ofe
oV ’T
a9 HIGH10
ag . HIGES
29 4 HIGH12 .
Re8
15¢0 ces_ 103j S4-B /.74HCT74
* ’_F' i2 In 1L 9
A
7 6| s=-B /.74kT123
1] ]
L 94 1 13
39 . HIGHE 10 ;| n’_ig
11
29 o HIGHS
30 o HIGHE
- -gRESET
22.23.36
S5-B /.74HCTEE
___;_)D_g_‘
7
—\ss-a 1.74CT0B
i 3 -RXA e 6.33
o o -RXDA » /
UNIT DESIGN
CPU451 WSy OSCILLATOR CIRCUIT & MOUSE 25
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|
| 50 /.188510 B1-A /.74HCT125
e
2.2 o SIOCLK 9 lok/xa NS \ 3 SIOLINT a 22
2 o WGes | g lmee J
22.23.24.27,3% o ano 25 Ino !
B2,23.24.27.36 » B0 26 {p1
22.23.24.27.36 o ene &2 lpe
22.23.24.27.36 o 203 28 Im
22.23.24.27,36 g BD4 1 ipe
22,.23.24.27.36 o B80S 2 ios
£2.23.24.27.36 BOS 3 {pe
22.23.24.27.36 o 8o7 + |
6.14.23.27,30,31.36 o SAQ 22 a0
€.14.23.27.30.31.36 o SA1 23 a1
6.14.27.30.31.36 o SA2 2t a2 Ve 28
GO 7
22 5 ~SID1CS AEQCE
9.15.23.27.30.36 5 - 1w 19w
22.27 o -BICR ﬂdﬁm
2. o BRESET 42 |ResET
25.39 o -RXA 13 |pm no| & ~TXDA 28
20 o ~CTSA sgcrs RTS pi6 -RTSA -
28 o -DSRA 14| OS/TA/OOTT oTR/TE |15 ~I7RA w28
28 . -coA A2 |nCn/1ox/00TT
28 o “RIA 10 JRT/sck
-
s, HIGHE3
59 /.NS16450
5.7 4 S100LK 16 xTaLa [ oY ' —
A7 _jixTAL2 OUT2 3l
INTRPT 30 |
22.23,24.27.26 800 1 |oo
22.23,24.27.36 a0 2 ;s csouT | 24
22.23.24.27.36 g Bne 3 loe mis| &
22.23.24.27.% o B3 4 Im
22.23.24.27.36 B0+ § I DR p3a.
22.23.24.27.36 o BoS & |5 RTS p2
22.23.24.27.36 o BDE 7 ios souT A4
22.23.24.27.36 o 807 - g
6.14.23,27,30.31.36 o SA0 28 a0
£.14.23,27.30,91.36 o SA1 Z a1
£.14.27,30,31,36 5 Sa2 26 a2
-
e (7| ADS
— 22 |nIsTR
13 |nosTrR
2.7 . 81ROV 81 gnISTR
9.15,23.27,30.36 o ~10d 48~ DOSTR ALTERNATIV
- HIGHSS —
:i:sa
o -S104CS 1t gese
22.2 o BRESET x |m Voo 40
oo 20
28 o ~coA -Hpocn NC BS
28 o ~DSRA X oo
28 o -CTSA Hcrs
28 o =RIA 350“]'
25,39 o “RxA 10 |sIN
3 IRCOLK BAUDOUT
uNIT DESIGN
CPU451 WS SI01 o6
DMG. ND. AN
570928
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B4 /182840 61-B /.74HCT12S
25.26 5 S100.% 9 |okixa mTl s 4 | &, SICRINT -2
39 4 HIGHz2 L 8 _|boTe/xe
BOO 5
22,23.24.26.36 o _25 1po
22.23.24.26.36 o BD1 26 (o
22,23.24.26.36 5 BDe 27 |pe
22.23.24,26.36 o BO3 28 |m3
22,23.24.26.36 5 804 114
22,23.24.26.36 - B80S 2 s
22.23.24.26.36 5 808 3 ing
22.23.24.26.36 o BD? + |w
6.14,23.26.30.31.36 5 SAD 22 (a0
§.14.23.26.30.31.36 4 SA1 23 |as
5.14.26.30.31.36 5 SA2 24 a2 vCC 28
GND 7
. -sIoecs 18gce
9.15,23.26.30.36 -0 Ad g
22.26 o ~-BIOR Eﬁ_qﬁn
22.26 5 BRESET 17 IResET
28 o -RXDB 13 |rm ol 8 -TX08 o 28
28 o -CTS8 14 gcTs RTS 6 -RTSE e 28
28 -DsrB 11 | 0ER/TA/OOTD OTR/TB |15 ~OTR8 a 28
28 o oe 12 \5eh/ 10 K/O00TT
28 o -R18 10 |RT/s0k
1
a3 o HIGH21
63 /.NS1B450
25.26 g S10a.K 16 IXTAL1 ouTipp3¢
47 [xTaL2 ouT2 pdl
INRPTL 30 |
22.23.24.26.36 o 800 i_lpo
£2.23.24.26.36 4 801 2 |p1 CSOUT | 24,
22.23.24.26.36 g a2 3 m oo1s | 23
22.23.24.26.36 o BO3 4 _|m !
22.23.24.26.36 ¢ a4 5 | OTR 333 f
22.23.24.26.36 o 8os _E |ps RIS |
22.23.24.26.36 ¢ 808 7 lps souT| 44 j
22.23.24.26.36 o 87 8_ |
5.14,23.26,30.31.36 5 SAD 28 Ja0
6.14.23.26.30.31.36 ¢ SAd 27 a1
6.14.26.30,31.36 o sa2 26 |az
'—__._.E.QA.I:E
DISTR
13 posTR
22.26 o -BI0R 21 4 DISTR
- 107
8.15.23.26.30. - 18
3.3 o -qQosTR ALTERNATIV
9 o HIGHES 12 {eso
L_ALIS’,
- -Sl02Ccs JJCCE
22.26 o BRESET 3B |m VCC 40
aND 20
28 o -t pco NC 29
28 o -5 b=l
28 o ~-CTs8 xa cTs
28 o -Ri8 _33R1
25.39 o -RXDB 10 ISIN
JROLK BAUNOUT (A5,
NIT DESIGN
CEU4SY = S102 27
DWMG. NO. IRA'-#““:A
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R116 f.mm 68 /.75150 Atos
%6 SOTRA B a L > ~ 330E o .
1 ez -
TN a3
i = : e = .
cso
T
5| w
63 /.75150 R104
26 o -TXDA . o¢ .
csy
%"
7 o -TX08 R 7 .
I csg
T 0¥
A w
70 /.75450 i3
- -DTR8 . ) fi13 - .
X o L}
x
27 e -RTS8 . =7 ores .
I rcsa
L%
1 o™v
104 62 /.SNZS454
CDA )
23 g o 4 D’a - -
| ces 3
= -
= S Di2 ~DSRA 5
| ez >
R108 I"’F
23 g cTsA Zee ov . " eren .
w % i
29 g RIA ov 5 b0 -RIa .
— CSe 14
v
Ri0s 74 /.S5154
29 o coe s - .
S8 3 |
R108 I“’F
3306 2
29 o SRS 2 ) .
Css 2|
Ri14 1
=
330E =
29 o CTSB 30e v . . ) o
e p? cres
R11S I"F
Alp 330€
He {1}~ 7] z il -RIB .
CEi PLIN
v
Ri02 '}gﬁem 65 /.SN7S154
23 g RXDA Cj____ 4 D;a____ — ~RAXDA e
Tom | =
we TV
= s e e e 2 e -
& . e
T
TV
RIS /.1K | 1]
UNIT DESIGN
wsJ
sl V24 IMTERFACE <8
NG, NO. A c \
&70930
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4

28
28

28

CTSA

RIA

28

RIB

<
&

<

RTSA
TXDOA

28 o
28

DTRA

-

RTSB

28

28 o

DTRB

8 g

24

SCT

24

24

BUSY

24

~ACK

a4

a9

o2

ot

ol

al

&L
ﬂ
=1.5
=18
=17
=15
ol

Zz
3 g g F 2Elyg:z
5 3| 3 3 359555
. ] . g. 'EENENE]
8§ 8 8 8 ] &

DATAQ

23 a

~AUTOFDXT

CONNECTORS

=STROBE

DESIGN

WSJ

0

UNIT

CPU451
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e
27 /.82A438
6.14.23.26.27,31.3 o Sag 55 | anoRo NRONCE |30 NROCE o 3y
6.14.23.26.27.31.36 o SAd SE__| ADDR1
6.14.23.26.27,31.36 5 sa2 57 | anoRe NINTERNL | 6. NINTERL o 34
5.14.22,31 o SA3 58 |anpR3 )
6.14,22,.31 g Sa4 S9 | ADDR4 NROMME | 29
6.14.22.31 g Sa5 £0_ |aDpRS
6.14.22.31 o SAE 61 |anmRE
£.14.22,31 o Sa7 B2 |aoory DADDO | 39 DADDO a 31
6.14.22,31 ¢ SA8 63 |ADDRE panDs |38 DADD1 a 31
6.14.22.31 ¢ SA9 B4 |ADDRS panpe | 37 ADD2 a 31
DADDG | 36 DADD3 a 31
5.14.31 o Sais 24 |ADDAR14 DADD4 DADDY o @
5.14.31 g SA15 23 _|anoRis DADDS DABDS a3
5.14 o Sai8 22 |anoRis DADDG | 32 _DaDe o3
5.14 o sa17 21| AnoR17 DADDZ | 34 D7 o3
5.14 SA18 20 |AnpR1E
5.14 g— Sa18 19 |ADDR13 HA1E | 27 at L) a 3
7.14.14.21.22 o Sho ES_|DATAD ADDHo | 28 ADDX10 nll
7.13.14.21,22 o Shy 66 |DATAL
7.11.14.21.22 o sp2 6 |paTa2 MIORD | 40 nIORD g 3y
7.11.14.20.22 ¢ so3 B8 |pATA3 niowR | 41 RIOWR a 3t
6.11,14.21.22 o S04 2 |paTAs rEMIO | 45 PENI0 o 3
8.11.14,21.22 o SoS 3 |paTAS
8.11.14.21.22 o SDé +_|DATAG LPENSTB |44 LPENSTB o 33
B.11.14.21.22.36 o sn7 5. |DATA?
FCO | 43 FCo P 7%
.15 ~SHEMR 87 |nerR Fca|s2 i a 34
9.15 g “Snerm 45| NErw
9.15,22.36 g -10R 5S4 {n1oR CLKSELD QKSELD g 34
5.15.23.26.27.36 o - 10w S0 |nIow CLKSEL3 OKSELL g '3+
35 g NOACKD 48 | NDACKO
35 g DAEN 49 |AEN
9,15.22.31.36 o RORY 17 |RESET
s 5 “LPENIN 53 |NPENIN
38 g LPENSM 12| N PENSM
34 o FEATO 13 |FEATO
34 o FEATA 14 [FEAT2
9.15 o SYSOLK Si [svsax -
34 o SWITCH 11 lsu
31,34 HIN —Z_|HIN
31.34 o VIN 8 |vin
31.34 8s/v 10 las
VCC 18,52
e HIGH31 A5 |10ADS GND 1.8.35
JoADR VALRAD
I-axx we
. 2PIN BERG
o "IX
ov
B _ L YALRAD | o3
L__ " o _ I __foans o9
UNIT DESIGN ;
CPU451 P '
prr— Py DISPLAY CONTROLLER BUS INTERFACE 30
ACA
8709
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T| P12
J1 Tz F : D | e
| | ] i
42 /.27512 Lr‘ E,J IL,J L J L {J LJ
243 sro sla|7{s|+
& o 5A0 10,0 I - |
(R . Y o1 |12 I
6 oM 8 i g2} 13 X ‘
6 SA3 7 A3 o3 1S
6 a2t 6 a4 o4 |18
& ._&5_.._._._...5.__5 as 17
6 a4 las o518
6 a3A7 3 |ay o |18 HIGE1 430
6 g N8 35 lup
E g A3 24 |ug
6 aSM0__ 21 lug  vec 28
6 o SA1 23 |,,, D14
S a—3M2 2 lagp
S g SA3 26 |43
3 o fO 2 lmmians pladbiichiend
34 o SUHZEN 1 lyvpp/ags rR|S2 R - 34
60 28 l.nmro I G o 34
CE_DE/vPP Eat 28 lanrRs 8|80 8 a3+
EQT azl Eat2 & lanmre RS | &7 RS~ o3¢
30 g PROCE & Eat3 % lanr3 cs/1 | 86 CS/1 o34
EpAt S5 [AnmRe Bs/v | BS BS/V o 30.34
6 A5 56 lanmrs HIN |74 HIN 30,34
g8 % lapmrs vIN |77 VIN ~ 930.34
6 58 Lo BLANg 70 BANK o34
Ea3r8 55 lumma ATRSL | 15 ATRSL o 34
633 30 lanmRs CRTINT | B E 105 10,15
695410 31 l.nmrio NROY | B 10CHRDY 43,10, 14.20.21
SeSAL 41 ,nrady WTRae L7 -100HCK | 3,44
SetE ¥ Lz RPS/47E
SuoA3 S3  lappRia aag |34 1 | 2 AAD 32
5.14.30 g SA14 13 lAoDR14 Ay l36 3 L
5.14,30 g SALS 11 |.noRis mzl38 s |- 6 a2 -
A3 7 | 8 A3 32
30 o BADDO 80_ InaTan Ake | ¥ 1 | 2 A o3
30 g DADDA 81 IpaTas as|48 3 | ¢ AS oz
30 o DADD2 82 |paTaz ArE S0 S —-E‘:!—a_ﬁ_,‘:e
30 g DADDS 83 |paTA3 amzlse 7 | 8 A o3
30 5 DADD4 2 |paTas¢ RPG/47€
30 g DADDS 3 |paTas NRAS | BS54 | 2 NRAS oo 33
30 g DADDE *_[paTag Moas |84 3 | 4 NCAS L3233
% o000 5 lpataz s || & N2 3 m;
nogoa [ B3] 7 | 8 NDEi3) 32,33
30 o A1 10 lnass wesa [ [ Rerarae
3¢ o ELHIN &8 _laxan RP2/47E
IEER 2 BAD _ g9
30 g ADDMO 3 | aomro gas |35 3 4 BAL _ a9
. a2l s |- | 6 BA2 _ g
30 o NIORD 73 |mI1oRD Bazf33 7 | 8 BAS o a3
30 g NIOWR 78_ In1owR Bas |45 1 | 2 BAv o o33
30 o MENIO 72 lremio Bas pA7 3 | ¢ BAS a3
BAE | 49 S --'.:}--__a___ﬁn33
8.45.22,30,36 5. ROAY 7S reser Ba7 |5 7 | 8 BN o 33
30 o LPENSTB 73 |LrensTE 7+
s - 2 mED. 5
30 o 10ADS N 14 |j0ams gy |19 3 N BT
B0 g PO BT i Sl U, S
35 o HIGY e S £75 TEST mwE3 137 7 Y “E3 L a3
LYrVid
ey | 16
VALIAD | 89
VCC 32, 42,74, 84
GND 1.12.22.43,54.64
20 o VALRAD o B
UNIT DESIGN
CPU451 PJ
pre— P EGA BIOS PROM & DISPLAY CONTROLLER 31
870830
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31 /.HMS0464P

31 g AAD 1+ a0 31 g M0 14 lao
31 g AAL 13 (a1 31 g M 13 g o
34 g Anz 12 a2 31 g M2 12 laz
31 A3 11 |a3 31 @™M3 11 a3
31 g Lahd 8 la+ 31 2% 8 a4
3 . AS Z |as  vee s 31 M5 7 las  vec s
31 g AAB 6 a6 D 1B 31 @ME 5 I oD 16
3 g L4 10 |az 31 M 10w
31 g NwEQ 1 qWRITE —  SeWRITE
34,33 8 NCAS 16 pcAs —1BgCas
31,33 8 HRAS SefRas —  SqRas
31.33 4 NOEO2 1¢oe e
D1 D2 I3 D4 : D1 D2 03 D+
2| 3jas)17 2| alssfi7
—AAB' 31 -———Wlal
A2 a3 ME—I 3
AL o3y MS g3
MO 3y Mt 231
N
32 /.HMS0464P 34 /.HIG0464P
PR A0 11 a0 31 A8 14 Jao
31 o AAL 13 |as 31 M 13 laa
31 5 A2 12 a2 31 GME 12 laz
3 AA3 11 a3 3 M 11 las
TR Ard 8 |as 3 M 8 lase
31 g AAS 7 las vecs I M7 las  vees
315 ArE 6 |a6 oND 1B 31 M6 E las o 18
31 . A7 10 [a7 31 M 10 (a7
31 g NWEL L JWRITE — S QWRITE
lﬁqc,\s —lﬁ.QCAS
SeRas ————— S RAS
3 HOE43 1qoe — iqoe
D1 D2 03 D4 D1 D2 D3 D4
2| alisl1y 2| alisj17
M3 g4 _—___._ﬁ_.?.l
M1431 a 31
MD:BI M‘=31
WNIT DESICN W
—_LRU451L DISPLAY MEMORY 2 X 126KH 32

ACA
671003
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21 /.H150464°

23 /. HMS0464P

ACA
§72004

3 g BAl — 1% a0 31 o840 44 fap
31 g Bai _13 |ag 31 o BA 13 a4
31 g Ba2 12_|a2 31 o P42 42 laz
3 o BA3 14 a3 31 B 44 a3
3 g 84 8 las 31 o BAY B [as
3 8 8AS Z jas v s 31 PS5 7 as  wveo s
3 o Ba8 & a5 o 18 3 B4 6 fas o 18
31 8 BA7 10 {a7 31 o8 10 a7
3 g bl 3 2 QWRITE — 4 GWRITE
.32, NCAS i 4Eqcas —  16pCAs
N.Re NRAS Sqras —  SgRas
e NOEOZ 1 14
-z aﬂ;znuenam s 02 53 0
2{ al1sl17 2| 3usl17
BA3 o 31 %m
BAE_:SJ —BA'EQBI
BA1 o3y | BAS o431
BAD o3 i BAY 431
22 /.HIS0464P 24 /.HMSO4E4P
oo 2A0 14 fac 31 £AL 14 a0
31 g BA1 13 Jat 31 gAY __13 [as
31 g 8A2 12 _laz 31 212 laz
3a 843 11 (a3 31 483 41 (a3
31 BAt 2 [as 31 A B a4
31 g BAS 7 {as  vec s 31 8457 las  vceos
3ig BAE & a8 G 1B 31 2466 las oD 18
3ia 4 10 a7 31 87 10 {ar
31g HES LQMRITE LEWRITE
ABgCas ,_.—.___A.EQCAS
_Sqmas — SqRs
3.3 NOE13 1joe — g0
D1 [2 03 D4 D1 D2 03 D+
2| alishy| 2| 3.15/17
I_BA'E.EI BA7 _ 34
BAZ o3y L BAB_ g
BAL o3y BAS o3
BAD o BAY o 3y
LNIT ne;s:m“:
'
M-Cz%ﬂrSi — DISPLAY MEMORY 2 X 12P0KB 33
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44 /.G 4ALS244

30.31 g 2 a1 Y1l 18 35
30.31 o VIN s a2 v2 | 16 vouT 2
3iq R 6 {a3 Y3 ROUT ads
Na— ¢ 8 a4 Y4l 12, GouT a3S
31q— a 11 181 ot L9 BOUT 35
314 RS 13 g el 7 RSOUT o35
31q Gs/1 15 a3 @ csouT a35
30.31 g BS/V 17 lae oel 3 - BSOUT 23S
EN _ EN
1] 13
g NINTERNL
N
—
ov A
+1i2 d £
T e T
L S £ GSOUT. a 3
X, RSOUT ov 7 & BSOUT o 3
31 ATRSL & il BOUT a 35
s, GouT T G a 31
3ie s IREXT: B « 3t
3. R $546 ROUT a 35
W FEATY 4748 BLANK a 31
30 e FEATD 920 FC1 a 3
30 g FCo Fri2 GS/1 o 3
30.31 g BS/V St HIN a 30.31
30.31 o VIN | SF8
L & £8 EXTOSC "
35 g vout 2330 HOUT e
2132 £
s HIGH# -
BOHZEN  _ g4
51-C /.74ALS04
9.15 6 14.3180H2
1431 7
S1-A /.74ALS04 51-8 /.74ALS04
g NBOHZ 1 2 3
0SC4/.20.958°HZ
49 /.74ALS253
@ _3’_“D . € Ipo.o yo OKIN o 31
LLDU.!.
4 |po.2
-— EXTOSC i 3 }po.3
0SC/.23.5755MHZ
10 Jp1.o 4
3 Al IDi1.1
D Di.2 “—
13 |p1.3
0SC3 /.16.257M2 s |
RES B
47€ G0 Gi
1T 18] 50 /.74ALS253
Do.o vyop 2
S lpo.1
ag o HIGH3D s |no.2
3g o HIGHES 3 po.3
39 o HIGHEE ]
39 o HIGE7 '—Ll D1.0 val 9 | |SMITOM o 3
Di.4
e o L BT P
SN TN .- SR SN SN S I p— T )
SWi w3 41 fa l
8
o Co_ Ci RE2 /. 180E
0. CLKSELD . e 7 s
0. OLKSELS _J
UNIT DESIGN —~
P .
CPU451 DISPLAY CONTROLLER, QUTPUT BUFFER, 34
G- RO DRAMN e FEATURE CONNECTOR CLOCK QOSCILLATORS/SELECTOR
871003
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AGA
871003

=2 [MONITOR)
e /
24 o ROUT ZEE R D
. I o — Y
R7S [t - L
34 5 RSOUT 22E RS e
. e T
R74 °
34 o GOUT == c i nd
» {1
R73 e -
34 a4 gsout eeE 3= v
R72 o7 -
- =t e T
- . e
o 'F) _
3 Bsout =S| ol
o E
3 HOUT =RE L. 7
Tind
RBS - a RB7 /.1K
% vouT 22k VSYNC g
. = e L _ O
N =
oo
o ags
0 -} o NEOHZ 3439
° REG ca | _Ln:-m
L 11 1B0E N o== 47N
18.13 o KBDDATA o _'_u M —_ I
18.19 o KBDOLK . | o L3 T v
»
c42 C4t  |c23 o
7P 47P  |47N d -
- —— _L
L i Z
ov ov ov
o3 (KEYBOARD)
Le [¢] KBOLOCK
L? =1
e ST KB DATA
LS =]
= REG3 L o :B’:mn
78L03 ov p .
[—_ Le N.C.
N ouT J——T—-L—:. KB POM
Lo C40
+ EC4B
T 1 I7
oV ov OV
N%)
p LPENIN 5
€
~LPENSW e 30
¢ .
+12
AXE BERG Ov
10,15 g ~DACKE
WS DISPLAY
S.14.20.22 o AEN
—————— . MNBADKO g
o™
——— - - —_— — _;_.__..‘ b
UNIT DESIGN
CPU451 P .
. N, DR CONNECTORS FOR MOMNITOR, KEYBOARD 35
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R12S RigE R127
150E 150E 150E

R123
75 /.WO37CBS 1S0E ~DCHNG
a8 N
22.23,24.26.27 g 800 7 |po HIL [y3S. te #2321
22.23.284.26.27 5 BD1 8 |p1 HS RS &L"L
22,23.24.26.27 o BO2 9 |pe ROD 320 Bo, 34
B2.23.24.26.27 g Bo3 10 {p3 WPy - E. .ﬁl.,t
22.23.24.26.27 o HD4 11 s TROO (338 . w5lg
£2.23.24.26,.27 o B80S 12 |ps WE 26 iy 23 g
22,23,24.26.27 5 BD6 13 [ps WD ()22 2l
22.23.24.26.27 BO7 14 |p7 STEP 523 108
DIRC 28 By
6.14.23,26,27,.30,31 g__ SA0 4 a0 HOZ 34 By oS
S.15.23.30 5 -1oR 1gro 0S1 R0 ta
S.15.23.26.27,30 ~iod EqwR 0S2 3R 2e oiilg
- -Focs _3qcs Mot [y33 [ R
-— -LooR 17 qLnR I0x (33 By -Z_-qt
-— ~LICR 18qLnR Be o lg
9.15.22,30.31 5 RORY i3 |psT RPH/RWC ()36 1 ‘a w
Ze ub
10,154 -DACKa S DAck o L/
- BACKTC & |Tc —_—
0SCB/ . 1842 1RO o
23 |oki
R122
47E 21 loaxke oRa2 015
1R06 Q10,15
B+ lPoval VCC 40
2 o GND 31
0SC7/.9.8HZ
R121
@ 47E
2g o HIGHIB -
i b
[ @ w17
a3 o Rigz w
39 o HIGH13
38, HIGH20
67/ PALAGLEA
2. FIEICS o) *_:'15 4
-FDC2CS i -FDCS
2 e < of——2 pia - |
9,15.22.30 o -10R 3 M. FDees e
9.15.23/26.27.30 - 10w 3 6 L
6.14,23.26.27.30.31 9 SAOD - s LOR . .
6.14.23.26,27.30,31 g SA1 £ DAt
£.14.26.27,30.31 5 548 Z Hid so7 «8.11.14,21.22.30
- ~DCHNG 8 D‘L DACKTC -
10,15 ~DACk2 2
10.15 o Tc 11
Ri2B /.1K
76 /.74.5475
22.23.24.26. 27 o 800 4 o 1] 2 } 77 1.75477 j—
of 3 L S Car|
22.23.24.26.27 o 801 S |2 1z i
ol & ! 2 a1 wpia
22.23.24.26. 27 a2 12 |m 110 | P D&
0|t ’ |
22.23.24.26.27 o ans 13 o+ 1118
e 123 /.180€
T R
R
2e.23.25 o BRESET |
NIT DESIGN -
N
CPU451 P 36
oG, NO. oA FLOPPY DISC CONTROLLER
871003
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.5
38 /.75477
3 . SPKIATA 1 ’5 CLAMP
3,10 g— TMRGATE S i e
3.10 g THROUTE Z a2 Y2 - S
™
DSCi/.38M
REQ
OB = .
OSCR/ . 43MZ
RBL
@ a = ATCLKIN . 3
L
| | 7
| | RiD
| ? E-D /.CD4068 = e 5-€ /.CD4063
j |__ﬂ._' 0 ,_“_>m e,
| & 2reec
oS Dussa
bt - RS L a0
vems g
R
B e,
:%‘ %,
v
™, g
I @ @W
T 4.8z | U@
I - o2, s
/.CD40BS
MePu4s T
DWG. NO. OSCILLATORS, BATTERY 37

AGA
B74004
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—a 3.20

%ﬁ

E4

HHg
%

18.20

+42

I>

JAP-S—

4 _ _ % v
+ .._... B. N 3.-3—-1 -l

=

g J0
- ~

L
Gz

]0 ELS.40,43,48.18.84

_u

1

-l

dail=H

A

38

POWER CONTROL

PKA
LIJ
129

CPU451
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RP13/.3-4K7

.

130000

¥ =l b

HIGH4

HIGHS

HIGHE

HIGH?

s 4

HIGHE

HIGHS

HIGH10

u
HIGH14
—a

HIGH1E

RP19/.9-4K7

KR sml

HIGH13

HIGH14

HIGH1S

HIGH16

HIGHL?

HIGH18

HIGH43

HIGHZ0

HIGE21

s = 8

B1-D /.74HCT12S

S6-D /.74HCTO8

| §5-0 /.7wCTBE

R40 /.47

13

R83 /.47

38-E /.7405

0

38-F /.7405

§1-D 7.74ALS04

S1-E /.74AL504

81-F /.74ALS04

2

34.35

gy RERBRY

YYLYRUEBRY

UNIT
CPU451

DWG. NO.

PULL UP & UNUSED GATES

339
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4

PAL descriptions

62
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Module pal387
Title 'Glue-PAL for i80387 with AT -compability
Author: Peter Koch Andersson
Edition: 24/9-1987
Revision: 2
A/S Regnecentralen.'

PAT147 device 'P16L8';

EMPTY pin 14; " O true after first 386-busaccess
" if no i387 is mounted

11D pin 12; " O indicates the presence of i387 to
" the CPU

RESET pin 1; " I common i387 and 1386 reset
{ADS pin 2; " I ADdress Strobe from the CPU
!COERR pin 3; " I -ERROR output from 1387
IR13 pin 19; " O interrupt request
!IRinh pin 13; " X inhibition of IR13
!BUSY pin 17; " I/0 i387 busy

X

!BUSYen pin 15; " internal Busy enable

PEREQ pin 18; " I/O0 i387 data request
STEN pin 16; " O Status enable, disables 1387-
" drivers when low.
!Cs287 pin 6; " I low when IO add.QEQO-OFFH is
" accessed.

!INTA pin 4; " I Interrupt ack.

IXIOW pin 5; " I IO write

!REF pin 7; " I Memory refresh

!LMEGCS pin 9; "I Low, if A(20:31)=0

true = 1;

false = 0;

Equations

!EMPTY = (IRinh & ADS) § (!EMPTY & !RESET);

1D = IRinh & EMPTY;

IRinh = IRinh & !RESET & (ADS § EMPTY)
§ IRinh & COERR
§ !EMPTY & LMEGCS & CS287 & XIOW & !INTA
§ COERR & RESET;

!STEN = COERR & BUSY & !IRinh & !RESET & !EMPTY

!STEN & BUSYen & !RESET & !EMPTY:
'IR13 = STEN § EMPTY;
!PEREQ = false;
enable PEREQ = ISTEN;

COERR & BUSY & !IRinh & !RESET

BUSYen =
§ EMPTY & !IRinh & !RESET
§ BUSYen & !IRinh & !RESET:
BUSY = !EMPTY § REF:;

enable BUSY BUSYen;

End



Module pal387

Title 'Adaptor for i80387 to C&T 386-chipset
Author: Peter Koch Andersson
Edition: 14/9-1987
Revision:1
A/S Regnecentralen.'
PAT190 device 'Pl6R6';
" The adaptor-pal has two missions:
" l: To insert one waitstate in nonpipelined
" 387-buscycles to ensure fastest transition
" to pipelining (The C&T-chipset requires so).
" 2: To generate AF32 when buscycles are for 387.
" (AF32 indicates a local buscycle).
RESET pin 9; " 1I common i387 and i386 reset
!ADS pin 5; " I ADdress Strobe from the CPU
!RDYO pin 2; " I Low,when 80387 is ready for new
" buscycel.
!NPS1 pin 3; " I Num.processor select.
NPS2 pin 4; " I Num.processor select.
!RDY pin 12; " I/0 Tristate connection to !Ready.
'AF32 pin 19; " O Tristate connection to !AF32 on -
" the systemboard.
SCLK pin 14; " Phase counter syncronous with
" Systemclk.
!'IDLE pin 15; " Active when the 386bus is idle.
INPS pin 16; " Active when the NP is selected
" until rdy is active.
INPD pin 17; " Active one SCLK after the activation
" of NPS, until RDY inactive.
!RDYFF pin 18; " Used to gate RDY out.
'AFG pin 13; " Delayed NPD.
true = 1;
false = 0;
Equations
!SCLK :=SCLK & !RESET;
IDLE :=RDY & !ADS & SCLK
§ IDLE & !ADS
§ IDLE & !SCLK
§ RESET;
NPS :=NPS1 & NPS2 & ADS & IDLE & SCLK
§ NPS1 & NPS2 & ADS & RDY & SCLK
§ NPS & !RDYFF
§ NPS & !NPD;
NPD :=NPS & SCLK
§ NPD & NPS;
AF32 = NPS & !AFG;
enable AF32 = NPS;
RDY = RDYFF & NPD;
enable RDY = RDYFF;
RDYFF :=NPD & SCLK
§ NPD & RDYFF;
AFG :=NPD & NPS;

End

6

4



MODULE PT118

65

TITLE 'CPU 451 ADDR DEKODER FOR WD37C65,
Regnecentralen A/S,Ballerup'

JPJ

PAT118 DEVICE

r

nfdclcs,

nior, niow
sal,sal,sa2
ndchng, ndack2, tc
dacktc, sd?
dmaen, nwror
nldor,nldcr
nfdcs,nfdccs

'P16L8"' ;

nfdc2cs PIN 1,2 ;
PIN 3,4 ;
PIN 5,6,7
PIN 8,9,11
PIN 12,13
PIN 14,19
PIN 16,15
PIN 18,17

.
’

e Ne Se N

r

.
. r

nior,niow,dmaen, ndchng, ndack?2, tcA;

Enfdcs,nfdccs,nldor,nlder, nwror, dackte, sd7 A

cs) &
sal &
sal &
!'sal

!sal

sal &
sal &

sa?2
!sal
!sa0

sal
sa0

!nfdc2cs) &!sa?2
'nfdc2cs) &l!sa2

H,L,X,C,Z =1,0,.x.,.c.,.z
input = ZEnfdclcs,nfdc2cs, sa2,sal, sa0,
output =
EQUATIONS
ENABLE nfdcs = H;
ENABLE nfdccs = H;
ENABLE nldor = H;
ENABLE nldcr = H:;
ENABLE dmaen = L;
ENABLE nwror = H;
ENABLE dacktc = H:
ENABLE sd7 = !Inldcr & !nior ;
sd7 = !ndchng
!nfdes = (!nfdclcs § !'nfdc2
Infdccs = !nfdcles & !sa2 &
§ !nfdc2cs & !saz &
§ !nfdclcs & sa2 &
§ !nfdc2cs & sa2 &
§ !nfdclcs & sa2 &
§ !'nfdc2cs & sa2 &
§ !ndack2 & dmaen ;
!nldcr = (!nfdclcs § !nfdc2cs) & sa2
!nldor = (!nfdclcs §
Inwror = (!nfdclcs §
dacktc = tc & !ndack2 ;

&

2l 102

.
’

!'sal ;

'niow
'niow

sal & sa0 ;
sal &!sal ;
sal &!sal &!niow:
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test vectors in PAT118

(Enfdclcs,

< -

¥ e
o o, o o kMMMMM&MM&MM,MA o o . s
2 % 5 34 < 4 SRR RN BB M b MK X

S FAX S rX ~ .~ 0~ !XQA
- L s R L T . +
rxxxx ..XXXX ..XXXXXXX . :mxxx ~ rx
- R T~ PN fx rrrrr P N . rxx IX.A [N
N+ e OO « 0O v 0 e " OO Ot ¢ ¢ s ¢ s s .
LN N IXXX L S rx [N IXXX ~ Ix voapd

VEVEORVEO RV IR RN ,xxxxxxx ,XX SRV A A:

.X.,.
.,1,

”...XXXXXXX ..XXX . ..XX R T .rx.

, . X
, WX
X
X
, . X
, X
X
X
X
X

X
, X
.X.
, . X
1

r

, X,
.X.

,0,1A -> E.X.,.X.,.X.
,0,1A -> E.X., .X.

.y .

r’
X
, . X
Z

’
r e
r
r

X

X
<X,

X

E
Fa
|
oL oL oL o ol o o oL oL o o o
A A cA A A A AAAAA

S S P G >

,1,0A -> E.X.
,1,0A -> E.X.
,0,0A -> E.X.,.X.,.X.
,0,0A -> E.X.,.X.
,0,0A -> RO, .X.,
,0,1A -> E.X., .X.
0,1A

. 1A -> E.X.,.
1,1A -> E1,1,.X.,.

rrrrr L T O A S S

1100011111000000001111111110111

L N L e N . T T Y T N T S

A A0 00 -1 A A~ A A AAAAOO O OO0 HA0O0O

e T T T . A .

OO0t At rdrdrd AT A A A A A A A A A A A A A A A~ O

L R T N N . T S D T . T N T

A A O HOOO A A0 A-H1000~-O0OAHOA0O0OO

T N . T N N L S L O L e N S N

OAUnVO.i1;1.11¢lq¢nv0nU1¢l.L1;11¢nv0nunul.11¢1¢l.L1‘l

L L L T O T N N L T S S L N O s

0nu0.1nu1‘0nunul.l1*Oql1¢1ql1¢Onu1_0.¢1¢0nl1¢0nu0141

e T T . L . S .
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386 Paging/coproc. error
Jens Peter Jakobsen
870921

0

entralen.’

must be type 16R8B

"The adaptor pal monitors 80386 bus activity and
"ensures that the prefetch queue is full before
"a PEREQ is passed on to the 80386.

"The circuit assumes the prefetch queue is full
"when 8 idle bus cycles have been counted.

H,L,C,X = 1,0,.C.,.X.;

GND
VCC
!OE

CLK2
RESET
!ADS
!READY
HLDA
PEREQ
NC1
NC2
NC3

PEREQOUT

NCOUT1
SCLK
NCOUT2
IIDLE
ICNTO
ICNT1
ICNT2

INUSE
IDLEZ2
IDLE3
IDLE4
IDLES
IDLE6
IDLE?Y
IDLES

PIN 10;
PIN 20;
PIN 11;

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

III

OO0 WN N

NE e Ne WE NE NE wE wa wa

80386 CLK2

HIGH DURING RESET

LOW TO BEGIN BUS CYCLES

LOW TO END BUS CYCLES

HIGH DURING HOLD ACKNOWLEDGE
HIGH DURING COPROC. OP. TRANSFERS
UNUSED INPUT

UNUSED INPUT

UNUSED INPUT

PIN 19; "O GATED PEREQ TO PROCESSOR

PIN 18; "O
PIN 17; "O
PIN 16; "O
PIN 15; "O
PIN 14; "O
PIN 13; "O
PIN 12; "O

=E1l,1,1A;
=0, 1, 14;
=KE1,0,1A;
=E1l,1,0A;
=EQ, 0, 1A;
=E1,0,04;
=E0,1,04;
=E0,0,04;

UNUSED

LOW DURING PHASE 1, HIGH DURING PH.

UNUSED

LOW WHEN BUS ACTIVE
IDLE COUNTER BIT O
IDLE COUNTER BIT 1
IDLE COUNTER BIT 2

2
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EQUATIONS

!'SCLK :=SCLK & !RESET;

IDLE := READY & !ADS & SCLK
§SIDLE & !ADS
SIDLE & !SCLK
SRESET ;

" IDLE CYCLE COUNTER

STATE

STATE

STATE

STATE

STATE

STATE

STATE

STATE

DIAGRAM EICNTO, ICNT1, ICNT2A

INUSE: "BUS IN USE, OR
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE INUSE;

IDLEZ: " 2 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE IF (SCLK) THEN INUSE
ELSE IDLEZ;

IDLE3: " 3 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE IF (SCLK) THEN INUSE
ELSE IDLES3;

IDLE4: " 4 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE IF (SCLK) THEN INUSE
ELSE IDLE4;

IDLES: " 5 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE IF (SCLK) THEN INUSE
ELSE IDLES;

IDLEG: " 6 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE IF (SCLK) THEN INUSE
ELSE IDLEG6;

IDLE7: " 7 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK)
ELSE IF (SCLK) THEN INUSE
ELSE IDLE7;

IDLE
THEN

THEN

THEN

THEN

THEN

THEN

THEN

1 CLOCK

IDLE2

IDLE3

IDLE4

IDLES

IDLE®6

IDLE7

IDLES
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STATE IDLES8: " 8 CLOCKS IDLE
IF (IDLE & !ADS & !HLDA & SCLK) THEN IDLES8
ELSE IF (SCLK) THEN INUSE
ELSE IDLES8;

" COPROCESSOR OPERAND REQUEST

STATE DIAGRAM EPEREQOUTA

STATE O: " NO COPROCESSOR REQUEST
IF (PEREQ & (EICNTO,ICNT1,ICNT2A==IDLES8)

&!ADS &!HLDA &SCLK) THEN 1
ELSE O;

STATE 1: " COPROCESSOR REQUEST
IF (!PEREQ & SCLK) THEN O
ELSE 1;



70

READY, HLDA, PEREQ, !0OE A ->

E SCLK,PEREQOUT, IDLE A)

!ADS, !

Tl

(E CLKZ2,RESET

TEST_ VECTORS
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Assembly drawing
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3.6 Connectors
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Board layout showing the connectors on CPU451.

The system board has the following connectors:

Parallel printer connector

Monitor connector
Keyboard connector

Serial communications connector COM1
Serial communications connector COM2

Feature connector
Video connector
Floppy drive connector
Lightpen connector
Power-supply connector

System control connector

I/0 expansion slots

Memory bank 0,1 connector
Memory bank 2,3 connector

)
)
(P1 -P16)

(P17)
(P18)
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The Pin assignments for the Parallel printer connector (J1)
are as follows:

Pin Function Pin Function
1 -STROBE 14 -AUTOFDXT
2 DATAQ 15 -ERROR

3 DATAl 16 -INIT

4 DATAZ 17 -SELECTIN
5 DATA3 18 0 Volt

6 DATA4 19 0 Volt

7 DATAS 20 0 Volt

8 DATAG 21 0 volt

9 DATA7 22 0 Volt

10 -ACK 23 0 Volt

11 BUSY 24 0 Volt

12 PE 25 0 Volt

13 SELECT

Parallel printer connector

The Pin assignments for the Monitor connector (J2) are as
follows:

Pin Function Pin Function

1 0 Volt 14 Red

2 0 Volt 15 Red Secondary
3 0 Volt 16 Green

4 0 Volt 17 Green Secondary
5 0 Volt 18 Blue

6 0 Volt 19 Blue Secondary
7 0 Volt 20 HSYNC

8 0 Volt 21 VSYNC

9 0 Volt 22 0 volt

10 RxD (mouse) 23 N6QOHz

11 Not connected 24 KeyBoarDPWR

12 KeyBoarDDATA 25 KeyBoarDCLK

13 0 Volt

Monitor connector

The Pin assignments for the Keyboard connector (J3) are as
follows:

in Function
Keyboard Power (+9V)
Not Connected
Not Connected
Keyboard return
Keyboard Data
Keyboard Clock

O W N Y

Keyboard connector
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The Pin assignments for the Serial communications
connectors (J4 and J5) are as follows:

)
o)

Function

VONOU e WN Y

Carrier Detect
Received Data
Transmitted Data

Data Terminal Ready

Ground

Data Set Ready
Request To Send
Clear To Send
Ringing Indicator

Serial communications connectors

The Pin assignments for the Feature connector (J6) are as o

follows:

Pin Function Pin Function
1 0 Volt 2 -12 Volt
3 +12 Volt 4 J7 pin 4
5 J7 pin 3 6 GSOouUT

7 RSOUT 8 BSOUT

9 ATRSL 10 BOUT

11 GOUT 12 G

13 RS 14 B

15 R 16 ROUT

17 FEAT1 18 BLANK

19 FEATO 20 FC1

21 FCO 22 GS/1

23 BS/V 24 HIN

25 VIN 26 14.318 MHz
27 NINTERNL 28 EXTOSC
29 vouT 30 HOUT

31 0 Volt 32 +5 Volt

Feature connector

The Pin assignments

follows:

Function

OO W N 'Y

0 Volt
J6 pin 4
J6 pin 5
0 Volt
Reserved
Reserved

Video connector

for the Video connector (J7) are as
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The Pin assignments for the Floppy Drive connector (J8) are
as follows:

Pin Function Pin Function
1 0 Volt 2 RMM/RWC
3 speedsel 4

5 0 Volt 6

7 0 Volt 8 IDX

9 0 Volt 10 MO1

11 0 Vvolt 12 DS2

13 0 Volt 14 DS1

15 0 Volt 16 MO2

17 0 Volt 18 DIRC

19 0 Volt 20 STEP

21 0 Volt 22 WD

23 0 Volt 24 WE

25 0 Volt 26 TROO

27 0 Volt 28 WP

29 0 volt 30 RDD

31 0 Volt 32 HS

33 0 Volt 34 -DCHNG

Floppy Drive connector

The Pin assignments for the Lightpen connector (J9) are as
follows:

in Function
-LPENIN
Not connected
-LPENSW
0 Volt
+5 Volt
+12 Volt

U WM Y

Lightpen connector



The Pin assignments for the Power-supply connector (J10)

are as follows:

76

Pin Function
1 -12 volt
2 +12 volt
3 Key

4-9 Ground
10-13 +5 volt

Power-supply

connector

S

The Pin assignments for the System control connector (J11)

are as follows:

Pin Function Pin Function

1A -0OVERTEMP 1B -POWRESet

2A -ON 2B TurnOFF

3A 0 Volt 3B Power OK

42 -ON return 4B -ON

5A -KBDINH return| 5B -KBDINH

6A +5V (LED pwr) 6B LED pwr return
7A +5V (SPKR pwr)| 7B SPK

8A +12V(Vent pwr)| 8B VENT

System control connector
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The Pin assignments for the I/0 expansion connectors (Pl
through P16) are as follows:

Pin Function Pin Function
1A -IOCHK 1B 0 Volt
2A SD7 2B RDRV

3A SDé 3B +5 Volt
4A SD5 4B IRQ9

5A SDh4 5B -5 Volt
6A SD3 6B DRQ2

74 SD2 7B -12 Volt
BA SD1 8B -0wWs

9A SDO 9B +12 Volt
10A IOCHRDY 10B 0O Volt
11A AEN 11B -SMEMW
12A SAl9 12B -SMEMR
13A SA1lS8 13B -I0OW
14A SAl7 14B -IOR
15A SAlb6 15B -DACK3
16A SA1l5 16B DRQ3
17A SAl4d 17B -DACK1l
18A SAl13 18B DRQ1
19A SAl2 19B -REF
20A SAll 20B SYSCLK
21A SAl0 21B 1IRQ7
22A SA9 22B IRQ6
23A SAS8 23B IRQ5
24A SA7 24B IRQ4
25A SA®b 25B IRQ3
26A SAS 26B -DACK?2
27A SA4d 27B TC

28A SA3 28B BALE
29A SAZ2 29B +5 Volt
30A SAl 30B 0sC

31A SAO 31B 0 Volt

I1/0 expansion (PCbus-) connectors (Pl - P8)

Pin Function Pin Function
1C -SBHE 1D -MCS16
2C SA23 2D -I0CS16
3C SA22 3D IRQ10
4C SAZ21 4D IRQ11
5C SA20 5D IRQ12
6C SAl19 6D IRQ15
7C SAlS8 7D IRQ14
8C SAl7 8D -DACKO
aC -MEMR 9D DRQO
10C -MEMW 10D -DACKS5
11C SD8 11D DRQ5
12C SsD9 12D -DACK®b6
13C sD10 13D DRQ6
14C SD11 14D -DACK?7
15C SD12 15D DRQ7
16C SD13 16D +5 Volt
17C SD1l4 17D -MASTER
18C SD15 18D 0O Volt

I/0 expansion (ATbus-) connectors (P9 - P16)
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The Pin assignments for the Memory connectors (P17,P18) ar~

as follows: i
Pin Function Pin Function Pin Function P17/P18
1A MD1 1B +5 Volt 1C MDO
2A MD2 2B +5 Volt 2C MPO
3A MD3 3B 0 vVolt 3C MP1
4aA MD4 4B 0 Volt 4cC MP2
5A MD5 5B 0 Volt 5C MP3
6A MD6 6B 0 Volt 6C -LBEO
7A MD7 7B 0 Volt 7C -LBE1l
8A MD8 8B 0 Volt 8C -LBE2
9A MD9 9B 0 Volt 9cC -LBE3
10A MD10O 10B 0O Volt 10Cc -2MBO/-2MB1
l1l1A MD1l1 11B 0 Volt 11C -8MB0O/-8MB1
12A MD12 12B 0 Volt 12C Reserved
13A MD13 13B 0 Volt 13C 40NS0O/40NS1
14A MD14 14B 0 Volt 14C 20NS0Q/20NS1
15A MD15 15B 0 Volt 15C -DWE
16A MD16 16B 0 Volt 16C -RASO/-RAS?2 w
17A MD17 17B 0 Volt 17C -RAS1/-RAS3
18A MD18 188 0 Volt 18C -CAS0O/-CASs?2
19A MD19 19B 0 Volt 19C -CAS1/-CAS3
20A MD20 20B 0 Volt 20C XDAO
21A MD21 21B 0 volt 21C XDaAal
22A MD22 22B 0 Volt 22C XDAZ2
23A MD23 23B 0 Volt 23C XDA3
24A MD24 24B 0 Volt 24C XDaAad4
25A MD25 25B 0 Volt 25C XDAS
26A MD26 26B 0 Volt 26C XDA®b
27A MD27 27B 0 Volt 27C XDA7
28A MD2Z8 28B 0 Volt 28C DAS
29A MD29 29B 0 Volt 29C DA9
30A MD30 30B 0O vVolt 30C -ENRASA
31A MD31 31B +5 Volt 31C -DISRASA
32A Reserved 32B +5 Volt 32C Reserved

Memory connectors
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References:
A: Intel 80386.
B: Intel 80387.
C: Chips & Technologies CS8230: AT/386 CHIPSet.
D: Chips & Technologies 82C206 Integrated Peripherals
controller.
E: Chips & Technologies 82C435 Enhanced Graphics

Controller 82A436 Bus Interface.

F: Western Digital WD37C65.



