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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 CPU4S51.

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 W14.

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 ROE017(KBD controller).

8. FCO 23-023A ROE018,ROE019(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 0 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 CPU4S5S1 is a 16MHz inte1l80386 based PC/AT compatibel

processorboard.

The board provides:

k 16MHz 180386 CPU

slots for up to 16Mbytes of memory

onboard Enhanced Graphics Adaptor with

256 Kbytes of pixelmemory

Floppydisc controller

2 serial ports

parallel printer port

socket for the i80387 option.

xx

ko XX
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.l1 CPU451 Block diagram.



1.2 Short description

The CPU451 basically contains 4 different busses connecting
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/O 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. Ng

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/O 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 w

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 2 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 : 0 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 nd

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

Dissipation :

Vvec :

+12V :

-12V :

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:

vec

+12V :

-12V

-S5V

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.

2.

10.

ll.

80386 CPU

80387 NPX

Bussystem

Memory control

BIOS ROMs

Integrated Peripherals Controller

Interrupt controller

Direct Memory Access controller

Non Volatile Memory

Real Time Clock

Timer/counter(ale toen MARNE
Keyboard controller

Enhanced Graphics Adapter

Serial In/Out

Parallel Printer Port

Floppy controller



2.1 i80386 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

A19. 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/O 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 "&RC" from the keyboardcontroller.

The busstatus signals W/&R, D/8C, M/SIO, SADS 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 i80387 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 SERROR input active until the first
busaccess. The SERROR input is connected to the NPID output on
the PAT147 (see the timing diagram in fig.2).

PAT147 timing

ars ANNÆ 644988950444899989 90998094 989 89009990 94 44009994 9 494949 8994 94800,

signalling 7367 installed” after reset.

resorting of coprocessor error.

Fig. 2 Compatible NPX interface signalling.



The 80387 is activated by the 80387 via I/O addresses

800000F8h and 800000FCh. As I/O space does not extend beyond 64k,

the A31 addressbit together with the M/&IO 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 I/O 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 EOh 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 (SD0: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 80A305 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

(9) D15:D0 SD15:SD0
1 D15:D8 SD15:SD8, SD7:SD0

2 D31:D16 SD15:SD0

3 D31:D24 SD15:SD8, SD7:SD0
4 D31:D0 SD31:SDO not used

5 SD7:SDO0 D7:D0
6 SD7:SD0 D15:D8

7 SD7:SD0 D23:D16

8 SD7:SD0 D31:D24

9 SD15:SD0 D15:D0

A SD15:SD0 D31:D16

B reserved —

Cc SD31:SDO D31:D0 not used

D,E,F reserved

The bus connections are controlled in the following way:

cycle type HLDAL SATEN S$MRD SDIR SLDEN from bus to bus

Local write (9) 1 1 x x D MD

Local read (9) 1 0 x x MD D

AT write (9) (9) x 1 x D SD

AT read (9) (9) x (9) x SD D

DMA write 1 1 1 (9) x SD MD,D

DMA read 1 1 (9) 1 x MD SD
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The X bus and the B bus are eight bit subbusses both

connected to SD7:SDO0 via 74LS245 "bidi"-buffers.

The X bus attaches the eight bit ports in 80C301, 80C302,

80C206, 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 Fioppydisc controller.

The address lines are grouped in three buses:

A2:A31 ; the address part of the Local bus.

SA0: 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 HLDALlL SATEN SREF SMASTER from bus to bus

Local (0) 1 1 1 A none
CPU-ATbus (9) (9) 1 1 A SA, XA

CPU refresh (9) 1 (9) 1 XA SA

DMA 1 1 1 1 XA A,SA

Master 1 1 1 (9) SA A,XA

Master ref. 1 1 (9) (9) counter SA

During a Master refresh cycle, the low order address bits

SAO0: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 SAF32, SIOCS8, SIOCS16, SMCS8 and

SMCS16 signals.

The SAF32 signal is activated either by the 82C302 memory

controller or the PAT190. In the first case, the 82C302 must also

generate SREADY, 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 SREADY.
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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

l0K resistors and fed into a read gate addressed on I/O 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:

S2MB S8MB installed memory

H H none

L H 2MByte

H L 8MByte

L L reserved

2OnS 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: S2MBO, S8MBO, 20nS0, 40ns0

slot J18: S2MBl1, S8MBl1, 20nS1, 40ns1
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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 SRASO, SCASO SRAS1, $CAS1

J18 SRAS2, S$CAS2 SRAS3, S$CAS3

The CAS signals are gated with the four LachedByteEnable

signals S$LBEO to S$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/O 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 wW4 PROMtype

A (Se 27128

B (9 27256

A D not used

B D 27512
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2.6 Integrated Peripherals Controller Gøl

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

.

avons ØRNE
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 0

IR1 IRQ1 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

IR5 IRQ5 Sbus pin B23,

on board printer

IR6 IRQ6 Sbus pin B22,

on board FD ctr. Nan

IR7 IRQ7 Sbus pin B21,

on board printer

IRO Real time clock

IR1 IRQ9 Sbus pin B4,

on board EGA

IR2 IRQ10 Sbus pin D3

2 IR3 IRQil 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 HRQ1 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 SMASTER 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) SDACK(n)

(9) 0 D9 D8
DMA1 1 1 B18 B17

2 2 B6 B26

3 3 B16 B15

(9) Cascade from DMA1
DMA2 1 5 D1l1 D10

2 6 D13 D12

3 7 D15 D14



16

2.6.3 Non Volatile Memory

The CMOS NMV which is standard in an AT is integrated on tø

the 82C206 and addressable as described in the technical

information from CHIPS.

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 keybordå 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 ED

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

DRAMSs 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/O ports implemented

on the CPU board using 182510 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 via 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/O 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 Jl is shown

on dia. 29.

The strapfield shown on dia.22 selects one of two possible

I/O 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

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 (pat118) 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.

4

CP4

LØR, 104, SELE 17k, FØR, For

E230é (BL 9-3
Control [72 0-3

buller [D 224, Per o.

2 ELI

60367 POL Å B7305 rl]
Loto PREMLIS

PK buller CEZETA
5007 2z

Ed HARS045

mane, Fa 23:37 Ea
1 7? 405541 Fæ

LE nong 3001 1318 22 002, 7/0 controllers Pe
yntegratled om På

80386 15 CPÉ 451 Pr 1/0
230? 249 27728 42) L£5 Slots

BE 2, FETPY 2 (see blærdiog. €) Pe
AQ 2-2, VI2ZÆTA RU ZSA EC 1 14078105 22 Pl

Hl3045 | 7445755) Zaar 655) 25

cd decoder

U ' ] iEPAR

FÅ bBZ303, AR OL 70

4130 frrr ELLA 27 NH
Address PZ RA 115

62301 | 2 2-3 bulter 415373 Lng ØR
12 E?06 POT LÆ

Buscér 7
KØ 02

| CA ] 20
Gote RD Powerete 25

Abset CPYl 8742

kodet Pa
[Fouwsem= )

35 ] E73 36
rr Tem ior Co7 ma] Ferry
EZ] J2 24 25 Jé EC

Fig. 3 detailled block diagram.
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3.3 Logic diagrams

This section contains the logic diagrams of the CPU45l1.

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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Ace 13 |Acs Deo | £ D20
3.7 14 lace 3 1,2,18
3.7 AC3 De4 De1

is 
1,2,18

Ac3 væl + De2
val s 1.2,18

16,17 mD4 2 |1m4 De3 De3 1.2.18
16.17 nos 28 mos 5
16,17 mDs = Des Beg 1.,2,18

MDs 8 re
16,17 nD7 Des Des

30 
1.232,18

lind mol 3 130

D34 f 11 231 ueg
16,17 mD12 34 |up12 1,2,18

16.17 mD13 ==
16.47 HD14 MD13 Ppo 146 PPHO s SØ

' 3 ImD14 ”
16.17 MD1S == PP1 PPH1 g

mD1S pre [18 ud 9

16.17 MD20 >= pp3 49 PPH3 s
mDe0

16,17 nDe1DSE 2 |Hne1 spa (50 s4
16,17 33 En 11,.14,21,22,30
16,17 m023 ne2 sDSs sps

Fe" == 11,14.21,22,30
nDe3 SD5 Sps-, 11,14.21,22,30

16.17 mDe8 40 sp? sm7 11,14.21,22, 30,35
16.17 moes 2 |moe9 s55

16,47 mD30 43 sDie sne 14.21
46.17 rn MD30 sp13 | SS SD13

. 45 14,21
M031 sn14 [57 sD14 14.21

sp15 | 59 spis 14.21
VOC 18,52 ”

CND 1,10, 25, 35.44.60

NC 7,24.41.58

ae

UNIT DESIGN
CPU451 PKA

TE. TD. NER MEMORY/X AT DATA BUS BUFFER g8 &

870825
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16 /.82A308

Eg Da + ou osc 155 [J mm 15.3
Ed oe = oe osc/12 (57 FEE OSC/: 4.40

= ES sysak 303,40,49. ATSCL): & |ATSOK SYSOLK — 15,
4 SaK re |sak Ka

5,8,45 MASTER 55 (MASTER
Æægs &æ Jimeccs

5 Q
Fer, 3 |ÆSET RESETB | FESETE, 10

Wi FEE 84 J FEE ronv [Si RERV 15,22, 30,24,35
47,8 As 21 Joss

m >] 15 JBE0 læn bp 7 50 15,47
B Q «3 Er 7m=) 14 rs LBE4 16,1.3,48 oq ra v

1.3,48 >= 13 JEP LBP fy ma 15.
18 mm >= ie JBE3 es pt =2E3 18,147

we

1.3, —D/C s me Are bl É AF 2A,3,4,24
4/10 10 io1.2,2A,3, i

1.2.2A,5 si 8 |A31 bo za ove ER 3,4,40,.13
me æn SN ms 3,4,10

3 NE E |NE xp [XI 43,4,6.10,11,19,20
8168687 HDA1 35 |HDA4 sum pl KOM ae, 3,4.5.40.49,20
Bast -5- Rær E rr HE pll XEHE 3,24
3,45, =—qQ MALE SALE | 60 BALE is

7 PPLO % |po se pe SHE 14
7 PLS 33 |p4 SMER ser 15,30
7 Pee BE FA skan 0 ml 15,30
7 PPL3 32 ms rer pe zen 14
8 PeHo 30 |PPHo do =e4 14
8 PPHi es ri mrpy TOR 15,æ, 30.35
ge prHe 8 ie br loud TOW 15,23,85,27, 30.35
8 PPHa 7 |ms = Nm

MPa 15,147

4 ok 20 PK re (3 rd 16,17
Ej 3 16.474 PEN 25 PEN me re ,

416,47 IDE 23 JE wa 18,47
hear ke =LPAR 3,4

& QTEsST

8 Im our 1

VCC 18.52

GND 1,19,35,53

Ris
300E

EF /.7407 W

1 AX 13). 2 MEN 14,80.8.%

UNIT DESIGN

CPU4S1 | mM CONTROL. BUFFER g
DWG. NO. DRAWN LI

880129
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pen voos

sz

æl 7 9 /.8c205

vær vær

3,4,65,20,24 XAD 43 |xao xo0o | xD0o 3,11,12,19,20
3,6,13,18 XA1 se |xas xo4 [20 xD1 3,11,12,19,20

5.13.19,20 we 44 |x xx | 23 xme 3,11,412, 19,20
6.413,29 XA3 40 |xa3 xos 8 xoa 3,11,42,19,20
6,13,20 XM. 3 |x xo4 | 7 xD4 3,11,12,19,20
6.123,20 XA5 3 WS xos (ES x05 3,11,12,19,20
6,13,20 XAB > |us xos (ES xDs 3,11,412,19,20
6,13,20 XA7 |xa7 xu 124 xw 3,41,12,19,20

5,42, 13,20 XAB S |xag
6,12,413,20 xag % |xas

xr0R et KIOR 3.4,5,9,11,19,20
s FESETE 38 |ÆST xrow FE XION sP,3,4.6.9,19,20

3,9,48 ATSOLK 2 |sok DAMER El NER 43,4.9,13
3,4,5,6.7,8 HDA1 73 |Hna musen HE mc 2,4,8
9,20

15 DRa0 44 |nreno nacko [48 =DACKO 15.5
15 Droi 45 Inn nack4 [48 DDACKS 15

15,35 præ 48 |nree race | 50 Ge 15.35
pre ms] 47 |næms Dacka [Så -DACK3 15
is 3 60 | ros mos [7 -DACKS 15
is DROS ss | mms mos [5 -DAG5 15 nn
45 7 SB new nar [5 DAT 15

8,44 AK 38 JAK "= Je= DANE. 3,42
STI oe: AEN1S 3,42

is pig ed 4 |mra4 anstee | & ADSTES 12

5æ Iro3 3 |1Ro3 AnsTE46 | &5 ADSTBIS 12
15,æ =ro4 E 104
15.æ TROS i |1ROS zocHRoY (58 TOCHRDY 4 3,411,14,20,24,34
15,% IF % | 1RO5
15, IRa7 br rd xass 113 XA4E 5,12,13
153% TROS æ | A17 [11 XA47 5

45 IRQ10 e |rRaio AB [10 XA1B 5
pen IRGi1 eo |mRaii mel 9 XA13 5
Fra Irai2 78 mroiz ml 8 XA2D s
2 1043 78 143 ml 7 XAP4 s

15 TRQ14 77 ||mRai4 æls mr s
i. IRS 75 |roas æls XA23 s

2,3,5 —INTA 46 9 INTA INTR | 70 INR 1

4,8 oec/12 TYROLK our: (20 Ferren 3
Ed TYRGATE æ |GATER cure | 19 more 43,37

bund"

5 As as
y DScI OSCI ra [8 3
2 -PSRSTE PSRSTB bo Hd 15.35

sy ræs PYWRGD
TEST

GND 12,53,74

IRa2

BENENE 3
RER
RR

1ra4 TRE
TRE RE]
"RH BEER 3
1——E mm"
ES RE"

TD TRE"

TRE TRy
TRUD
TRHT lg]

UNIT DESIGN
CPU454 PKA INTERGRATED PERIPHERALS 40

ING. NOD. akter FIL, — CONTROLLER
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48 /.74.5245

3,10.42,19.20 xD0 2 far 81118 xDA0 4,16,17
3,10.12.19.20 xD1 3 | Be [37 XDA1 4,16,17
3,10.12,19.20 xDe + |A3 18 xDA2 4.165,47
3,10,12,19.20 x03 S |a4 415 XDA3 4.16,17
3.10.12,49,20 xD4 £ |as 14 XDA4 4.146,17
3,40.12,19,20 xo5 7 ls 13 XDAS 4.16.17
3,40.42, 19,20 xD5 8 |a7 12 XDA6 4.165.417
3.40.12,19,20 xm7 S las — pa|[1i xna7 4.16,17

DIR 0£

sf 18
3,.4.6.9,410.13,20 -XIOR

+ -XDEN

47 /.74.5245

3.10,12,19,20 xDo 2 tas 81/18 sDo 7.14.21.22,30
3.40.12.19,20 x01 3 laa se |17 SDi 7.14.21.22,30
3,10.12,19.20 xDe + 1a3 83 15 spe 7.14,21,22,30
3.10.12.19,20 x03 5 | 54115 sp3 7.44.21,22,30
3,10.12.19.20 xD4 £ |as ss [14 sp 8. 14.21.22, 30
3,40,12. 19,20 xoSs 7 Jas 86 |13 sos 8,14,21,22,30
3,10.12,19,20 xD8 B |A7 87 112 sps 8,14,21,22,30

3.10.12.19.20 77 S las sa [11 sD7 8.14.21,22,30.35
DIR 0£

1 as?
s -XDIR l

7-A /.74MLS04

6.10 -ACK 1 2 Ac s

R14 /.10K

B8-D /.7407

+ -MBUSY s >> 8 IOCHRDY 3,40.44,20.24.34

UNIT DESIGN
CPU451 PKA 1DC. NO. DRAWN DATABUFFERS, CLOCK GENERATOR l

ACA
870825
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11 /.74AL.5373
—

3,10,11,19,20 xD0 3 |no co £& XAB a 6.10.13.203.40,11,19,20 xD1 + |p1 als xag —a 5.10,13.203,10,11,19,20 xDe 7 re æl £ XA10 g6.133,10,.11,19,20 XD3 8 Io 31 9 XA11 6.133.40,11,19,20 xD4 13 |n4 4/12 XA12 a 5.133,10.11,19,20 xo5 14 |ns cs (15 XA13 = 5.133,40.11,19,20 xDs 17 los 05115 XA14 a 5.133,10,14,19,20 xD7 18 | c| 19 XAS g5.1i3
G E

11 1
10 ADSTBE

3,40 AENS

10 /.74ALS373

3,10,11.19,20 xD0 3 |no al £ XA3 -a 6.10,13,203,10,11,19,20 xD1 + |p1 als xa10 a 5.133,10,14,19,20 xD2 7 |re æt & XA11 45.133,10.11,19,20 x03 8 Ina æl 2 XME 45.133,10,11,19,20 xD4 13 14 olie XA13 a 5.133,10,11,19.20 xDS 1+ |ps os| 15 XA14 a 5.133.10,11,19,20 xDE 17 |os osf 15 XA15 4 5.133,10,11,19,20 xD7 18 |nz c| 19 XA16 a 5.10.13
G E

41 1
10 ADSTB46

3.10 -AEN1S

UNIT DESIGN

CPU451 KA 
12[ægDuc. NO. RAN ADDRESS BUFFERS

AGA
87085
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20 /.27512

3.6.40.18 XA1 30 lap gol 11 RD0 a 21

6,10,13,20 xae 3 |A1 oil 12 ros 21

86.10.20 XA3 8 |a2 cels3 Roe a 21
6,10.20 XA4 2143 ælus R03 21

6,10,20 XAS 5 (44 04116 RD+ ma 21
6.10,20 XA6 s |as osf 37 Ros 21

86.10.20 Xa7 4 lA6 cs |18 RDS 21
6.10.12,20 XAB 3 Ar clus mæ 21

6,10,12,20 xa3 ss las
6,12 Xxa30 24 lag
6.12 XA11 24 laso — vcc 28
s.12 xa12 23 las P2 4
5,12 XA13 2 |as2
5.12 XA14 25 |A13

BZ I PTH/ 414

zz Kl 1! VPP/A15

w4 varh 7P 200
9 CE DE/vee
føle |A

8 2ol 2
( "

5,10,12 4 MAE | |
53284485 TJ |

-ROMCS |
|

3,4,9.10 DærR J

|

19 /.27512

3,6.10,18 XA1 30 |a0 cool a1 RD8 21
6.10.19,20 xae 3 tar osfue ros 24

56.10.20 XA3 8 | cl 13 RD10 21
58.10.20 XA4 2 143 claus RD11 21
610.20 XAS 5 |A4 c4l16 RD12 21
6,10.20 XAB 5 las cs 17 RD13 21
6,10.20 xA7 + |A6 os| 18 RD14 21

6,10,12,20 xag EN FSA co l(us RD1S 24
6.10,12,20 xa3 ss |A8

6.12 Xa10 24 |ag
6.12 XA11 21 faio vcc 28
5.12 xA12 23 las 2914
s.12 XA413 2 |a12
5.12 Xa14 25 1413

22 | PTH/414

il VPP/A15

CE DE/VPP

2of

2 X 27128 - 200 JMPER AC

2 X 27255 - 200 JUMPER B+C

2X 27512 - 200 MMMPER BeD

UNIT DESIGN
CPU451 na 13

DWG. NO. RAN BIOS ROMS
AGA

870825
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ss

PRAM PA PBA PSA P4A PA PPM PA

1 1 1 1 1 1 1 1 -I00HK 13

2 2 2 2 2 2 2 2 sn7 ad. 11.21.22, 20.3

3 3 3 3 3 3 3 3 Sp5 48.11.21,22, 30
M u sd £ M Må så Må sps 28, 11.21,22.30
s s s s s 5 d s sp4 28. 11.21.22. 30
Q 5 s s q s Q Q sm3 a7.11.21.22. 30
z 7 7 7 2 7 7. 7 sne —a7.11.21.22, 30
8 g 8 8 8 ( 8 8 sn4 a7:11.21.22.20
3 9 c] s 9 €] s 9 ET] 27 .11.21.22.30
1 19 så 10 1 1 10 10 IOORUY 13.10.11.20.21.31

8.20.22,35 4 AMEN 14 44] 14f sf 11 14 14 så
5.30 SA13 1 FE 19 FE 3: E FE 18
5.30 SA18 1 19 1: fe 1: 13 FE 1
5.20 Sa17 sd 1 14 så så 14 så 1
5.30 SA16 1! FE ig PE:| ig id FE Et

5.30.34 SA15 å 4 | sd | sd | 0 | od | ed | at
5.30.31g ...... SA14 så 1 så El så så Fl 1

5.31 SA13 FE | id id id id id fe: | EY
8,34 Sa12 ig id id id ad id ig 1
5.31 SA11 eo 20 eg 2ol 2ol 2d 2 2
6.31 Sa10 2 ef ey es al 24 af 2: Gør

6.22,30.34 sas za 22 sq cc Cl za za
6.22,30,34 4 sag = 23 = ea El = za
6.22.30.31 sa7 24 ed ed 2 På 24 24 2
6.22.30.34 SA ea es eq = I = es
6.22,30.31 SAS 29 sg cl El Gal Gl
6.22,30,31 Sat Ea! Ca! 27 El El El Ea
6.22,30,31 Sa3 sq 20 28 El El El GE

6.26.27,30.34,36 sa El E eq El za
5.23,25.27,30.31,38. SA1 30 30 så 30 30 sd 30 E'
6.23.26.27.30.31,36 SAC 34 31 En EN EN 34 EN 3:

På8C PiSC P144C På3C Piæc Pasc Pioc Pac

s rSsHE 1 1 1 1 1 1 1 1
s Sa23 2 2 2 2 2 2 2 2
s saee 3 3 3 3 3 3 3 3
Så 5421 4 4 4 + 4 + + +

5 Sa2o S s s 5 5 s s H
5.20 SA19 5 5 5 5 G 5 5 G
5.30 SA18 7 7 7 7 7 7 7 7
5.30 SA17 8 8 8 8 8 8 8 8 bud!

s mer €] €] Ej 3 s s s EJ
s —MErM 10 1 1 10 19 id 10 sd

11 14 14/ 11 sf 14 14 14 spg 7.21
sg FE FE E FE FE FE sd == 7.21
FE 19 FE FE id 13 13 SD10 721
så 14 så så 14 14 Er så EM 7.21

id sg Et FE:| i! Et FE FE] sn2 8.21
El id Et E 1 FE El sd SD13 8.21
7 17 så 17 så så 7 få sD34 8.21
vd SE vd NXT md ce! ad 1) 2 8035 ae

Wy 64 DESIGN k—
4 PKA

ec. 0. RA PC/AT BUS CONNECTORS 14
ACA

EZ
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P8 PR PER PSB P4R PÆ PÆ | P18

1 1 1 1 1 1 1 1

raw TV 2 2 2 2 2 2 2 2

8.22.30.34.35 KER 3 3 3 3 3 3 3 3

4 4 4 4 4 4 4 4 IROS 10.31
s 5 S s 5 5 5 S

= 6 5 5 G G 5 5 5 Doro 10.35

7 7 7 7 7 7 7 7

2 | es 8 8 8 8 8 8 8 -oWws 3.21
kål 3 9 €] s 9 €] 9 9

sd 19 10 1 sd 10 10 10|

8.30 en 14 14 13 så 14 14 14 14

8.30 ser FE FE FE 12 FE FE id sa
13 4: 13 1F FE FE | 1q 19 DIOW 9. 23.26.27,30.3

14 14 14 sd 14 14 14 14 -IOR 8,22, 30.35
10 -DACK3 19 FE | ig ig ig FE ig 19

ET: | id ig ig id id 1 1 Drc3 10
10 -DACK1 Fl El 17 så 14 17 så 17

id 1 dl id al id id FE DF01 10
id ig ig ig id id ig ig REF

8.30 sysak 2: 2å 20 ag sa 2o så 20
24 ey ef ag al 2 af 24 IRG7 10.22
sø 2 ed | eg 2 sø E 2ø 1R05 10.%
så E= al ed = = = IROS 10.22
eg ad 24 ed ed ad ed ed 1R04 10.22
ed 2 E= E ed ed | ed E 1R03 10.22

10.35 -Dack2 eg eg eg EE eg eg od ==
10.27 TC SNE Ex Gl % dd |, 2

s BALE od eq 2 il El

Fa E od eg ed ed =l ed
8.34 osc 30] 39 30 30 30 30 | ,30 3

34 34 34 34 3] EN 3: 34
mm
ov

På6D PASD P44D P43D Pi2D PaspD PsoD Pan

1 1 1 1 1 1 1 1 -mcs15 3.21
2 2 2 2 2 2 2 2 -10CS15 3.21
3 3 3 3 3 3 3 3 TRa10 10
4 4 4 4 + + 4 4 TRO11 10
5 5 5 s s s c S 1012 10

5 c 5 5 5 5 5 c 1R015 10
7 7 7 7 7 7 7 7 1014 10

10.287 -DACKO 8 8 8 Q 8 8 8 8
3 3 €] Cl 9 9 9 9 rl 10

10 -DACKS 10 sg 1 10 så 10 så 10
11! 14| 11 14 11! 11; 11! 114! DROSs 10

10 -DACKS FE 19 FE PE: 179 PE 1g FE
FE E 1 id ft PE 1 19 DRs 10

10 -DAD7 14 14 14 14 14 14 1 14

. Sd | 9 | VR | Rf TT TR sd | 189 . NE i ca 10

FN KN NET, KN NDEr MASTER 5.6.9
É 19 fa | Si

hva

UNIT DESIGN

CPU4S1I mM PC/AT BUS CONNECTORS 15
Du. FO. RAN

ACA
870826
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AGA

8708341

J17T

7.47 mD1 1 MDO 7.37 hr,

7.37 reg S wo 8.17
7.17 mo3 —e ig 3 1 8.47

8.17 m04 e? 4 4 2 8.917

8.17 mos H 5 s 3 8.37

8.17 MDE (3 (3 5 -LBED 8.17

8.47 07 7 vÆ tå -LBE1 9.47

7.37 Moe e& C] C] -LBE2 8.47

7.17 ms ef 8 ed -LØE3 8.17

7.17 mD10 10 (10 10 -2M80 20

7.17 m011 ei fi gi -BM80 20

8.17 mD12 el? fi2 12

8.17 m013 13 (13 13 40N50 20 bar

8.17 mD14 14 (14 34 eonso 20

8.17 MD15 95 15 415 IDE 4.939,17

7.17 0165 186 (16 16 -RAS0 .

7.37 MD17 et? 137 417 -RAS1 +

7.17 me e!e (18 ,18 -caso .

7.37 mD13 19 (13 19 -CAS1 .

8.17 Mo20 eet åer e20 xDa0 4.411.417

8,17 HMo21 ei gel el XDa4 4.441,17

8.17 nDce SEP SFS xDae 4.411,17

8.17 MDz3 Sæe XDA3 4.141,17

7.47 MD24 sr et XDA4 4.411,17 NE

7.37 == Se EPE XDAS 4.41.17

7.37 rmes —E 4 XDAS 4.141,17

7.37 rme7 FF? XnA7 4.141.417

8.37 H028 ae fe eg Das 4.37

8.17 ] eo 42 eg Dag 4.47

8.17 030 et 420 ed -ENRASA 7

R120 /.30K

8.37 m031 et el el! (] -DISRASA |. 37
av 32 (3 32hd hd fl, /.180E
ft —

UNIT DESIGN
CPU451 PKA hy

DuG. NO. DRAWN CONNECTOR FOR MEM BANK 0, 1 16



AGA

870834

J1BA NIL: =] J18c

7.15 HD1 1 1 1 MDO 7.16

745 Moe 2 lee 2 mo 3.16

7.46 mD3 3 43 ,3 ri 9.46

Æt no4 "1 åd e re 9.15

8.16 Hos sd ed 3 9,46

8,16 MDS 5 & ed LBE0 8,15

8.16 mo dd d [LBE1 9,45

7.45 nos FSF ed LBE2 9,46

7.15 ros 208% ed LBE3 3.15

7.46 MD10 s0 [10 10 281 20

7.16 MD14 ett Mi ei 81 20

8.15 mm12 se fie ,12

ÆG xD13 13 (13 13 40NS1 20

8.15 mD14 14 14 14 20NS1 20

8.15 mas 95 415 415 m....3 4.8.16

7.16 HD15 16 [16 15 -RAs2 .

7.16 mD17 17 (47 17 -RAS3 .

7.15 mD18 18 (18 18 -CAS2 +

7.165 m013 19 |1S 19 -CAS3 .

8.16 mo20 20 (eo 20 XDA0 4.11,16

8.16 mDe1 21 (as 21 XDA1 4.11.46

8.165 noe æ (æ 2 xna2 4,.11,16

8.45 rme3 Se ENES XDA3 4.141,45

7.46 mD24 24 |24 24 XDA4 4.141.145

FÆL moes Sl SEE xDAS 4.411,16

7.15. 3 es 425 25 XDAS 4.141,16

7.16 HDE7 SØ GÆR 4 XDa7 4,11,16

8.46 Moes ae åee e28 DAB +15

GÆT mes FEE Das 4.45

8.46 030 mer be ZENUSA 116

8.45 m034 el! 931 931 IDISRASA 16

ov Fx HK

i:

UNIT DESIGN

RUS re CONNECTOR FOR BANK 2, 3 17
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FP17/.9-10K

n r=| g E

mm 1.,2,7

1,87

1,287

1.27

1.2,8

1.2.8

1.2,8

1.,2,8

1.2,3,47AN ERRER le
FAP14/ .9-10K

De 1,27
zB 1,2,7
Di!

Di:

OH 1,2,7
4 1,2,7

De 1.2.8
1.2.8

Di4 1.2,8
Dis 1.2,8
ADS 1.2,2A,3

FP15/ .9-10K

1,2,7

1,2,3,4,7

1,287

1,27

1.2.8

1,.2,8

1,28,8

1,28,8

1.2bEREREERE
FP1i6/ .9-10K

1,2,7

1,2,7

1,287

1,2,7

1.,2,8

1,2,8

1.2,8

1.2.8

1.2,.3.42181818 8/8 IB |R|R
APi/ -9-10K

1,3,9

1,.3,9

1,3,89

1,3,9

1.3.8

1.2.2A.3.8

18,35

19

EUS: RH

itltd ts
g

åÉ

JER
UNIT

CP mM PULL UPDWG. NO. DRAWN LIJ 1 8
880107
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»”£

SA
&-A /.7407 4 /.75748

3,9,10

Pio ler

Ppi.1 LER

pelse

1.3 Wi

Ppi.4| 31

3,40,411,42,20 x00 58 7747 42 |ro p.5læ
3,40,11.12,20 xD D1 ps |
3,40,41,42,20 xæe 14 læ P1.7 [24 == =KeDINH + 20,38
3,40,411,12,20 xos 25 |ns
3,410,41,12.20 xD4 15 Im Pe.0 [24 mu" 3
3,40.11,12.20 xos ræk: = re.: |æ APOGATE ei
3,10,11,12,20 xDs 38 'ns rele
3,40,41,12,20 xw 12 lm Pe.3 [2

P2.4/08F (35 Jrat 10
3.4,8,9,40.11,20 -XTOR adr Pe. s/rer 1

2.3,4,5.9,20 KTON sad Pe. 6/00 (7
5 204205 ges Pe.7/000R LÆ.

6,10,13,20 XAP s |A0
SYNC | 44

Rii /.10K 4drs

7-B /.74ALS04 K-R

6——26 vip

3.4.94— TI 3 > i Sdss
(25 |PROG VEL 40

vss 20

im
av 1 |resto

TEST4

42-A/ .LM338

R47 /.40K 3

HIGH3 18

12-B/ .LM338

i. HIGHA É 6sD

I EC4

BSK T" —. hj

TV av EDOK 85

RiB /.10K

12-C/ .LM339

BE /.7407

Eg DSE EET

KEDDATA

=RESET4 29

CPU451
KBD CONTROLLER 19

DWG. NO.
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6-A /.74ALSP7 s198
6,10.12,13 xag 4 3 7.7
5,10,412,43 XAB 2) SEA voks

6,10,13 XA7 13 ) r———Égde vibt
+ 

ey

————T gær rs
5,6 0cs ve

2-A /.74MLS00 3 js vat —To4cs

8,10,13 As i E Fi st spr rægscs
6,10,418,19 we 2 = ror ===
3,6,40,13 XA1 Yo—
3,4,8,10 xa0
EEN

6-8 /.744LS27

6.40.13 XAs 3
6,40,13 XM bå 5
8,10,13 xa3 5) 6-C /.74ALS27

-I027CS 8
2.3,4,6,9,10,49 -XIOW 10 |) 8

9,14,22,35 AMEN 11 ]

2-8 /.74ALS00

Di

3,10,11,12, 49 xD0 4 6 Para IOOHRDY
= 4-D /.74HC00

4-A /.74HC00 12 i TOFF æ
13OFF i 3 r—Æ—Æ

ED: —Be

7-D /.74ALS04 —
1-8 /.74HC00

uJ 8 4 &

5

4-C /.74HC00

EJ 8

19 ESET4 10

3,38 Pek 2-C /.74ALS00

7 /.74ALS504
7-E /.74MLS04 gs ] 13 —PFAIL 3

OF 11 10

FPB/ .8-4K7

+BV

i 9 /.74HCT544

Fra 2oxsa 2/|3/4/s|s|7|elsto 24 v/|8 xD0 3,40,41,42,49
15 s0Ns0 3 læ vel? xDi 3,40,44,42,
15 220 + 143 vas xre 3,40,41,12,357
15 =ere0 5 Im val:1s x03 9,10,41,12,49
17 BONS4 5 as vs|it x04 3,40,11,12,19
17 4$0NS1 7 | ve [13 XDS 3,40,11,12,19
17 sei 8 ja vyle xDs 3,40,11,12,49
17 eet S lag velit xx 3,10,41,42,19

EN EN

;Y s!
-I0e4cSs

-XIOR

3,4,6.9,10.11,19rå ul 10,13
4 im I EB /.74HCT544

3, NLPOK Bla val xD0 3,10.11,12,419
æ ml —- 3 læ vYal7 XDi 3,10,11,42,419

$Jas v3/4S xe 3,10,11,412,419
BArsa s is x03...= DIN | EM valie R 3,40,44,42,419

Ra Æ YS 3,40,11,12,19

Bars me Ziss ve|i2 xos 3,40,11,42, 19
28 overrer Je 8 |x vzl:e xD5 3,40,41,12,49

s | valii vw 3,10,44,42,419

ds-10ecs Al sf
3,4,5,8,40,14, 19 -XIOR

CPU45451 ma
CONTROLS REGISTERS 20
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18 /.74ALS544

13 Do 2 |A4 vi [18 500 7.11,14.22,30
13 roi 3 læ val” Spi 7,11,14.22, 30
13 vd $ las — v3/(46 se 7,141,14.22,30
13 S!m valis 7,14,44.22,30
13 4 S ls vs|it ss 8,11,14,2P2, 30,35
13 Ros 7 læ — ve|1i3 ss 8,11,14,22,30
13 ros Blw vie spe 8,11,14,22, 30
13 7 St vatiti w 8,11,14,22,30

EN EN

st 19 EC /.74073,4,6,10,18 xa0 |
4.13 Fors | s '— -HcS15 2.45

47 /.74ALS541

13 ROS el vs/1e 7.44
13 u= 3 læ val” sDs 7.44
13 RD40 4 la3 Yv2(18 sD10 7.14
13 RDi1 sSl4 v4/ss smi4 7.44
19 RD12 S ls vs|14 8,44
13 ra13 7? ls v8(13 sm43 8.14
13 RD14 elz vie SDi4 8.14
13 RD1S S læ valit Sp45 8.14

EN EN

sy is
3.8 "XBHE

4.43 -FoMcsS

46 /.74F857

e lag

5 |
11 |

FB 7:180E 14 |no Al+ =l 45
s|7

1 CPUuseo 3 |a4 ce
78 /.4K 5 | D|e

10 |c4

13 fm
E

il 15

19 APDGATE
1.2A.3 HLDA

KR
84

FM er+] 2,3,4,5,6,8,45

bal
(— 7— are 3,4.8

ræ

pE +S16 3.45

Ææl

| -IOCS45 3,45
G=3

—7 sæ 41
Pr

I + 1
1

Se
— 45 3,45

Fra
rom IOOHRDY7 3,40,41,14,20,34

UNIT DESIGN
PKA

CPU4S1 ROM BUFFERS FS
DWG. NO. DRAWN LIg

880107
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-BRESET

15-F /.74HCT04

9,15,30,34,36 ROV 43 Se:
23.85.33

15-E /.74HCT04

ål se BRESET 2.27 i

15-A /.74HCT04

8,15,30,36 DIR 1 pp BIOR 2
15-B /.74HCT04

>: zBIOR 5.7

. 25 /.74ALS245

7.14.44.21,30 2 fas p [18 800 23,24,25.26.27.%

7.41.14.21.30 sD1 3 | se 37 801 23,24, 25, 26,27,3
7,.141,44.21,30 se + |a3 83 (16 Ed 23.24,25,26,27.35

7.11,14.21.30 so3 s |a4 (15 503 23,24,25.85.27,.%
8,11,14.21,30 ad £ las [FJÆTN 804 23,24. 25,25.27.%

8,41,14.21,30 sos rÆrY= [HEER 805 23.24.25, 25.27,35
8,14,14,21,30 spg ...a |a7 "4 EDS 23,24.25,25.7.%
8.11,14.21.30 so 3 las se [11 ES 23.24,25,25.27.35

DIR 0£E

1 18

13-8 /.74ALS21
pen -Foccs 2 al

30

12

R23 /.407

PRINTER STRAPFELT
-PRNCS a

w

7
Iros 10,15
207 10,15

& PRNINT —

Ræ /.40

SIO STRAPFELT

-S101CS æ

W14 brat ad 10,45
W13 R2e1 /.47

ga!

| fj Ty
7 SI01INT

zrc3 10,15
pen SICeINT

13-A /.74ALS21

5.14,30.31 g—— SM 1 53 7744518
6.14.30.31 4 —— SS ep | EA vo bg
6.14.30.31. SE 4! —ige Yi pis
6.14,30,31 o—— SS gg] Ec ve pia
9.14.20.35 MEN va ie
6.14.30.31 Sa3 RQa1 /.180E 2 |so va bu —FDc2cs pen

6.14.30.31 S47 Pe Jes vs pil
6.14.39,31 EX als Ssrshpa -FDc1CS 5

Y? p-7

UNIT DESIGN

CPU451 hmm ar
Do. YET DATA BUS DRIVER & AT-BUS ADRESS DECODE ce

AGA

820947
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PDATAO 24

PDATA1 24
PDATA2 &
PDATA3 2
PDATA4 2
PDATAS 24
PDATAS 2
PDATA7 24

27 /.74ALS574 RP4

== DATAD22,24,25.27.3% BD0 2 |no col| 192 ai 2 2
22,24.26.27.35 sp 3lm Smlfse 3 + DATA1 2g
22.24,26,27.35 mme + læ æ s || &£ DaTae 28
22.24.2£,27.% 53 s |na cf 16 z [1 DATA3 æ
22,24,25,27.35 54 6£ | ls 1 FH - DATA4 (==

22,24.2.27.% B0S z |rs os| 14 2 4 DATAS 28
2.24.25.27.% «—80E 8 |rs os s jf &£ DATAS es
22.24,25,27.% 57 glim lse [8 2 DATA? 29

——$ Id nm ll.7 RR HEP RE BYE BYE By
uf åd TILDELE

TV DV OVv OV UV av ov ov

cC16 C14 i2 c10
BNF ENE ENE NE

cs c13 C1i1 cs
Be FE Sæ Xæ

R41 7.47 -PSTROBE Fy

38-A /.740S rR42

BP mm |,»
Læ
mu

R43 7.47 vv -PAUTDIDXT 24

R44

> T - 2
lg

35 /.74HCT174 mid

22.24.26,27,3% BD0 3 |D1 af 2 -C /.7405 =PINT 24
22,24.26.27.% BD4 se æls at R46
22,24.26.27.% Boe s |n3 al 2 s 5 — -INIT ==
22.24.265.27.3 B03 11 in c| 10 — Læ

22.24.25,27.% 804 13 ins cs 15-C /.74HCT04 Lar
(22.24,25.27.35 805 1+ ins os jus 47 1.47 vw

R [1 — -SLCTIN pen
rate dl

s| 1 he FT
-D /.7405 led

æD øv -PSLCTIN 24
22,85. -BRESET PIRCEN 2

-POUTEN 2

14 /.74.5155

——Egsc swoop 2 =APDATA 24
mm bs -RPSTAT FYR

2 BIOR slsec svabs -RPCON 4

sy3 H+

2 -PRNCS ig. op ]
er pik

9. 15.26,27.30,35 —IO4 ssgqaæc wap ]
eva pe

Aa BB

13| 3

6.14.25,27.30,31,3$ Sap

SA1

6. 14.26,27.30.31.36

UNIT DESIGN
CPU451 vs

SEE. nen PRINTER WRITE LATCHES & ADDRESS DECODE 23
ACA

87055
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26 /.74HCT541

nn

t=<] PDATAO 2 las vi lue 8D0 22,23.88.27,%2 PDATA1 
3 laa ve l17 BD1 2,23.8.7.%

23 PDATA2 4 143 va [45 BDe 22,23.9,27.%
2 PDATA3 5 |A4 va lus 503 22,23.85,27.%aa PDATA4 5 las ys [14 BD4 22,23, 26.27,3%
2 PDATAS MÆ I"= vs [13 805 22.23,25,27,3
23 PDATAS 8 |a7 v lue BDs 22,23,26.27,%

PDATA7 s las vel 11 87 22,23.8,27.%
EN EN

1 183

SF -RPDATA

45-A /.74HCT368

2 =PETROeE 2 |nas casa 8D0 22,23,25,27.35
= -PAUTOIDXT + ine mebs BD1 22,23. 25.27.3%
pen -PSLCTIN s (mas ma3 2 22,23,86,27.%

20 tna+ oms 8D4 22,23.25.27,3%

r—— igen

hud

35-8 /.74HCT367

a -PINIT 
12 læs cssf ii BDe 22,23.26.27.%

E<] =POJTEN 1+ |nse cæe|13 805 22,23,8.,87,%

-RPCON[I 2sgqoe

RS3 RS4 RSS
ek PEK

RS0 7.47 m| l

O Båg 35-A /.74HCT3687
28 ERROR 1 2 ' DA4 04l| 3 22, 23.25,87.%
2s ScT 3 + slme mel s BD4 22,23.85,27,35
2 PE s jo S Jna3 mal 2 sos 22,23.85.87.%
29 AK 2 ag |nas mi 9 BDE 22.23.85...

LLÅLL ar
BELT mg

av ov ov

C21 C20C19C18 rs

INF INF INFANF

ms 45-B /.74HCT368

es BUSY (7 as fre: cu em 22,23,25,27.3%
leg 34 lse cælya

z" dw 1sgee

23 I RPSTAT

Co]
R49 /.180E — 641-C /.74CT185

FI ) 8 PRNINT 2

16-D /.74HCT04 PR

en PIROEN

UNIT DESIGN . P
CPU4S sy ==Free 1— PRINTER READ-BUFFERE & INTERRUPT CONTROLE 24
ne AGA
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1.8432M4Z HVIS
NS 16450 BENYTTES

OSC5 / 18.432042.

res

((D] 3 Em SDK 25.27

119-8 /.74HCT08

5 = DSE | 4 Å £

Ls] )

38 HIGH11

& c45
FG5-4 /.7: fe -A /.74HCT123

JS — hk
ET / 2 |] [)

40 54-A /.74HCT74
G=3330E 56-C /.74HCT08 K: eln als
——7— n 

3Jjr

LES] Lo ] os

in 7
pen HIGH10
2 HICHS

pan HICH12 <

res

sko se. so) 54-B /.74HCT74

z 12 |n Fy MER

7 Fm, 1.74HCT123 Ai JT ole

al
29 HIGHS
29 HIO8

-BRESET

22. 23.35

55-B /.74HCT8S

. re 1.74HCT08 EN Æ.x

28 RXDA 2 /

UNIT DESIGN
CPU451 MSy OSCILLATOR CIRCUIT & MOUSE es

DuC. NO. DRAWN POLARISATION DETERMIN
87058
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|
| 50 /: 188510 64-A /.74HCT125

mmm" aø
2.7 SI0C.K 9 jak/x1 INT (5 2 3, SIO4INT æ

pen HIae+ | 8 |our2/x2 /

22,23,24,27,% EJ 25 |n0 i
22,23,24,27.3% 3 25 |D1
22,23,24,27.3% md 22 |re
22,23,24,27.5 83 0 28 |ra

22,23.24.27,% aps 1.104
22,23.24.27.% 505 2 |os
22,23,24.27,% BDS 3 |ps
22,23,24,27.35 => + lm

6.14,23.27,30,31,35 SA0 se la0
6.14,23,27.30.34.36 SAL za las

6.14.27,30,34.36 se 24 le vec 28

go 7

22 q————DST04ES 0 189 cE

9.15,23,27,30,3 ell 3
22.27 SIM 2OoQrD
22,27 BRESET 32 |RESET

2,3 zu 33 rn mol & -TXDA 8

2 =CTSA itgcrs RTS 46. IRTSA æ
28 -DSRA så HSR/TA/0UTT mmmwre [us DTRA chued
== —CDA 32 |5cn/10k/0TT
28 RIA 30 |RT/sak

-

29 HIGH23

59 /.NS16450

25.27 SIK 35 |xTaLs ons ]

32 |xra2 oure bå
Inner rr Lt

22,23,24,27,% BD0 3 too

22,23,24,27.36 sD1 2 |ps csour | 24

22,23.24,27.36 spe 3 læ msi
22,23.24,27,36 sa + 13
22,23,24.27,3 804 5 Im mr
22.23,24,27.36 8p5 —£ Ios rspe

22.23.24.27.3 BD5 VÆR |: = sour fit
22, 23,24,27.% 4 8 im

6,14,23,27,30,31,35 Sag 28 |a0
6,14,23,27,30, 31,36 Sat 22 las

6.14,27,30,31,6 g—— SÆ 0 26 |ar

bel

— 2 qans

,———22 |DIsTR

193 |nosTR

22,27 em € BAG DISTR
8.15,23,27,30,356 sg IM 0 280 D0STR ALTERNATIV

pen HIGHES 2 |cso

DL 33 less
æ -S101C5 atgcs2

22.7 s—— BRESET 35 tr vær 40
can 20

æ "CCDA DcD i SE —]

æ —DSRA 32. DSR
28 CTS cTs
== RIAA xgri

2,3 mia) 20 |sIn
3 Irak BAUDOUT

UNIT DESIGN

CPU4S4/ wsy SI01 e8
DNC. NO. BAN

s70soe
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64 7; 780510 61-B /.74HCT125

25.25 SIcoK 3 |ak/x1 InT| 5 4 | 5, SIO2INT en
= HIGH22 1 8 |00r8/xe

22, 23. 24.26.35 BDO —25 |no hi
22,23,24,25.35 BD: 26 |D1
22, 23.24.26. BDe 27 lære
22,23.24,25.% BD3 28 173
22,23,24.26.35 BD4 1 14
22,23,24.26.3% ens 2 ts
22. 23,24.25.3% aps 3 ins
22,23.24. 26.35 807 + im

6.14.23.26,30.31.35 san ze |a0
6. 14. 23. 26. 30.31.35 SA4 23 |a1

6.14.26,30.31.35 sae 24 la ver 28
DD 7

pen -SIc2cs RET: 7) (-z
9,15, 23. 25.30.36 IO4 nere bal

22.2 SIR 20 gro
22,2 BRESET 37. (RESET

æ -RxDB 13 æn Txo| & TE 28æ -cTSg ders Ars pis T- -RTS8 28

æ DSF8 14 |DSR/TA/0UTT DTR/TEB (15 -DTR8 en
28 co 12 |5c0/10.K/0UTT
28 -RI8 10 |RT/soK

|

38 HIGH21

63 /.NS16450

25,25 SI0OK 45 |XTAL4 oarspu |
42 |xTAaLe2 ure pi

INTÆT [30

22.23, 24.26.% 8D0 1. Ino
22,23. 24,25.3 BD1 2 |p1 csour | 24
22,23. 24,26.% spe 3 |re ppIs | 22
22,23.24,26.35 803 + 113 |
22,23,24,25.3 8D4 5 |D4 Rg |
22,23,24,26.35 eps —£ Ios spe |
22,23,24,26.35 sDs z |ne lm ——— ——)]
22,23.24.26.36 807 8 my

6.14,23, 26, 30.31.35 San 28 |a0
6, 14,23, 26, 30. 31,35 SA1 22 |a1

6. 14, 26.30, 34.35 sa2 25 |a2

r—28gars

22 |DIsTR

i3 |DOSTR

22.25 BICR EM 21Q DISTR

2,35,23,26, 30,35 EE 18 mosTR ALTERNATIV
38 HIGEeSs 12 |cso

LD 33 |ess
æ -S102cS 14dcs

22.26 a BRET nr VEL 40

an 20

2 ==] 2 g nco Kc 29
28 "DSA don
28 -CTS8 æg cs

28 -RIB 33grI
25.39 -RxD8 30 |sIn

JrRaK BAUDOUT Ås

UNIT DESIGN
CPU454! wSJ SIO2

DC. NO. DRAWN
AGA

870330
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R116 rar [i] 68 /.75150 R105

ESFRRNENEN LG NNE — 2 b 330E DTRA =s
docse 7

TIN R103 ey
2 -RTSA broval 330E- 3 6 —— RTSA 2

= WP
| 0 Oo fg w

69 /.75150 nåns

28 "TXDA 2 7 TXDA
o- >» eg

cs mm

27 Tx 2 Fi as
T cs
Fw

HENNE w
70 /.75450 8142

27 Dre 2 b7 FE DTRE 25
Mil c80 —]

E? Rat
7 -RTS8 3 be ov 5 RTSB 2

Le

in
4 ov

Sø

eg EDA mn 4 p!3 DEDA 28
Jesse 3

BE
23 s— DSRA s 2 -DSRA æ&

cs 2

Be Be"es CTSA — ov 6 put -CTSA 6
— c53 4
R107 LER
330E z

2s RIA 7 bå z pe -RIA pen

— FR 34J
Lu

R10s 74 /.SN75154
coe 330E

2 gm 4 13 -cD8 7
C55 3

R108 DR
DSR8 3306 Oves 2 -DSRE pen

2

R114 adI nu,
cTs8 FR OVv

eg 7 £ pi -CTS8 >
i cs 1
R115 Fy
330E

= RB FO —3 2 pan rus w
C&1 åt |

1ø
dv

R102 br 65 /.SN75154
330E

= En 9 2 SER SRKDA 25
Tor 13

330E w= RXDE SFS FX £ på RE eg

ce | 2]
Ey
Ov

RSYS9 /.3k | ad

UNIT DESIGN
CPU4S1 WSy mm

DWG. NO. EJER V24 INTERFACE 28

870330
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PER

4

COOK CDA 28
Fa DSRA 28

Pi RXDA 28
2 RTSA 7

28 TXDA 23

e CTSA

Pe DTRA 4

e RIA

JS

Fennm (=:3] pen
Fr DSRE 2

2 RXDS 28
rn pan RTSB gg

28 TxDE "sg

” cTs8 ren
28 DTRE 4

ø RIB pan

r—e

| L—T
va

s1

d3 SLcT 24
P-3

de PE 24
e:

di BUSY 24
P<

ti rack 2
Pa

——— 23 DATA7 je

ei
2 DATA6 aA

e
2 DATAS 2

El

2 DATA4 5

dg

2 DATA3 5
2 -SLCTIN 47
2 DATA2 p
23 -INIT j 46
2 DATA1 2

5 ERROR

2 DATA0 NENNNEN D- ds 24
Fl -AUTOF DXT 7 44
23 -STROBE ø

Farm

UNIT DESIGN
CPU451/ WSy

DWG. NO. BRA CONNECTORS eg

870330
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wer

37 /.824435

6.14,23,26.27,34,35 Sao ss |annro NRonceE | 30 NROMCE 31
6,14,23,26,27,34,36 SA$ 55 |ADDRS
6.14.23.26.27,31.36 a— sa2 sz |anore NINTERN (5 NINTERNL 4 34

6.14.22,31 s43 Sa |AnDr3
6.14.22,31 —— SA4 59 |ADDR4 NROWweE | 82
6,14.22.31 sas so |ADpRS
6.14.22,34 SAs s1 |AnDrRs
6.14.22,31 Sa7 se |AnDR7 DaDDo | 39 DADDO 31
6.14.22,34 SAB 53 |Aanpre DanDs 138 DADDs 34
6,14.22.31 Sas 54 |AnDrRs nappe | 37 Danpe 31

Danns (38 DADD3 34
5.44,31 SA44 24 |AnDR14 DADD4 DADD+4 31
5,14.31 SAS ADDRAS DADDS DADDS 31

5.44 EG se |AnDR16 nanne (32 DADDS 34
5,44 Sas7 ADDR17 DADD7 (34 DA0D7 31
5,34 Sa18 20 |ADDR18

5,34 a— 5415 19 |anpr1s mas jer mis 34

7.41.14.21.22 spe 85 |DATA0 anpmo |.28 ADDMO ERNE
7,11.14.21,22 spy 66 |DATA1
7.11.14.21,22 spe 57 |nata2 nIoRD [40 MIORD 34
7.41.14.21.22 sms så |DATA3 niowr [44 MIONR 31
8,31.34,21,22 sp4 2 |DATA4 venio (45 MEnIO 34
8.11.14,21.22 SDS 3 |DATAS
8.11.14.21,22 spe + |DATAG LPENSTE [44 LPENSTB 34

8,11,14.21.22,36 sn7 5 |DATA7
fco |43 co ETS

8,35 —SmErR 47 |nnerr Fci se Fcs 34
9,15 SMErM 46 |Nmern

8.15,22,35 TOR 54 INIOR CLKSELD CLKSEL0 34
8,15,23,26.27,36 TOW so |NIOW CLKSEL IS OKSEL1 34

35 NDacko 58 |NDacKo
35 DAEN 49 IAN

9.15,22,31,35 Rov 22 ÅRESET

25 ILPENIN 53 |NPENIN
25 ILPENSW 32 |NLPENSW

34 FEATO 33 |FeaTo
34 FEATS 34 |FEATA

8.15 sYsax 51 |sysak ==

34 SWITCH 11 fw

34,34 HIN —Z-lHIN

34,34 VIN 8 IVIN

34.34 Bs/V 30 es
VCC 18.52

34 HIGHØ1 p—15 | I0ADS GNU 1,83,35
IOADR VALRAD

|x we
= BPIN BERG

ME.

ov

- — ......NMRAD
BEER IOADS

UNIT DESIGN .
CPU4S1 PJ

TE. 0. reen DISPLAY CONTROLLER BUS INTERFACE
ACA

870930
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RP12

SX4K7

42 /.27512

6 a 540 10 fag cool

65881 3 | ale

6 8 far ca | 13

683 7 143 c3 415

6 484 & |a4 24 (15
'3 SAS Ss las as [17
s8S S|

6 = 85 + las 06/18

6 am Ww7 3 | ARE! HIGH31 30
6 så 85 lag
6 3 24 |ag

6 aSM40 et |tAs0 ver 28

6 mA 23 fag) PD 14
S QSM12 2 |rs2

S 413 25 1443
HEE SN 43 /.82C435
0 2 |

34 ø—SOH2EN 1 |vPP/A15 rjs R 3
6540 28 |Anprø cfst c 34

CE DE/VPP See 28 Ans el so B 3%

2ol 2 see 2 |annre ns [67 RS 34

30 g—NROMCE 6g$3 28 |Anpr3 csv1 LESS ES/T %
BæSåt SS |AnprR4 Bs/v 165 BS/V 30.34
685 58 |AnDRS Han [71 HIN 30,34

686 57 |anprs vin [77 VIN 30,34

67 SE |Anpy Bank 70 BAK 434

6548 59 |Anpre arrsL (15 ATRSL 434

6gS49 30 |Annry eRTInT LE E IRQS 10,45
SøSM0 31 |AnpR30 LGTy.d CEN —TOCHRDY 43, 10.14.20.21
GøSMi 41 |anmRis nTraP | 7 DTOCHCK & 3,14

Sme 44 |Anprs2 RPS/47E
5 Q2413 53 |AnpR13 mao [34 1 2 MO 32

5. 4.30 g—5A14 33 |AnpR14 mas fS 3 s mM age
5.34,30 q—SA1S 11 |AnDR45 mafjæ 5 |Hd—rI 6 me 432

malt 7 8 A3 2

30 &... PADDO 80 |nATA0 Wii ES 2 AM 32

30 DADD1 81 DATA ass [| 18 3 bå AAS kk
30 DADDE se |nataz melse s || s A6 1,32
30 g... DADDZ 83 | nATA3 wil 7 8 M7 132

30 g—DADD4 2 JDATA4 REE
30 «... PADDS 3 |DATAS wus [25 1 2) NAS. 32,33

30 &... DADDE + |nATA6 ncas [24 3 . NCAS 32,33

30 DADD7 5 |DATA7 s (Af £. Nn002, 32,33

roc02 |æ] 7 8 NDE13 32,33

30 ME 10 Imass n0s3 [21 | Fre
CLKIN =34 CLKIN RP2/47E

m0ls 1 2 BA0 | 33

30 g... ADDMO 8 |name sa [3s 3 $ Bi. 33

- 
s2|7 5 (TT £ BÆ2 4 3

30 &... MIORD 78 |hrorD 843 [39 7 8 8A3 . 33

30 MOR 78 row bar fS 1 2 BA4 |. 233

20 eg EMO 72 |ren1o esfs7 3 + BAS ... 33

selt3 5 |dTD-| 6 846. 33

98.15.22, 30.36 q—RORV 75 |RESET 87 (Si 7 8. 8/7 , 33
30 g—LPENSTB 73 |ILPENSTB 74

nweo (20 1 2 NWEDE 32
30 IQaDS NEN 14 | 1oaps nwes 19. 3 i ... AWEla 32

Bu fin nuee f38 3 IHT 6 lee gg
EL (2 ARRENE eee meen 'Ez TEST nwe3 [7 7 8. NWE3, 33

3737E

EHHIRDY

VALNAD

VOC 32, 42.74.84

GND 1,12,22,43,54.64

30 m... VALRAD eee .

UNIT DESIGN

CPU4S1 PJ c . 31
DUG. NO. in EGA BIOS PRØM & DISPLAY CONTROLLER

ACA

870930
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341 /.HM50464P 33 /.H4450464P

33 o— AM MEN 34 ao 34 mg 0 34 ao

34 BA 33 fas 31 4Mi 13 |A1
34 sd 22 |a2 31 9 ME 12 |a2
31 AA3 31 /A3 31 43 44 143
31 An4 8 |a4 313 4Mt 8 1a4
34 MS ZJåas væs 3385 2Ilas ves
34 MB —& (46 QW 18 313 4M6 5 JA8 CND 18
34 Aa7 20 |a7 33 QW 10 |a7
31 ANED sQWRITE mm HEJVRITE

31.3 NCAS: 369 Cas r—di ges
3.3 RAS SQRrAs ——igrs
31.3 NOE02 10l0E i DE

D1 D2 D3 D4 D1 D2 03 D4

2| 315147 e| 3/15/17

( OOOOOM3 31 (MW 931

( Mee 34 ( 0 MB 834
( 000 Mi eg 31 ( 000 MS 431

AND gg 31 [MM 731(Me

Be /.H150464P 34 7 .H1S046ÆP

31 aan 14 |ao 33 4) 14 |a0
31 AMS 33 |a1 334 13 las

34 AAR | 12 |a2 313 ME 12 la
34 43 | 31 143 33 QÆ3 414 |A3
31 BA | 8 |a4 3134 BE |a4
34 AMS | AS ves 3345 2ZIlas ves
31 ME il SJA5 GND 18 31 5 & |A5 GND 18
31 LESÅ 30 |a7 34 7 30 la7

34 NHE1 AQ VRITE om HGVRITE
38gqcas rr digcas
sQgrs ———igras

u FEE ig ms De D3 D4D4 D2 D3 D4

2] 3115/17 2| 315117

AMS ag 31 1 MW 431
ed 000 MB 834[VE gg 31 | AS
AM 131 (otte 313

1 MI G31 (MM ag 31

UNIT DESIGN
MP føj

CPU451 DISPLAY MEMORY 2 X 128KB 32
DWG. NO. DRAWN

ACA
B74004
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21 /.H150464P 23 /.HM50464P

34 BAQ mm 44 ao 31 840 44 tan
34 BA1 —33 |a1 31 g2Mi 43 |A1
31 Baz 12 |a2 31 gfAE 32 |a2
31 543 314 143 31 4243 44 |A3
31 BA4 8 |A4 314 mg 844 & |A4
34 BAS Zlas vægs 31 g8AS 27 jAs ves
31 BA5 S JA5 CW 18 31 26 6 |AB — GND 18
31 BA7 34 847 40 lfaz
31 NNE2 mm —HØVRITE

31.æ NCAS I CAS
31.æ NAS ——3grs
31.æ N0E0E (3

D1 D2 03 D4

| 3145/47

[BW 134
( BA 434

| ( 00000 BAS 434
[ BA 431

22 /.HM50464P 24 /.HM50464P

34 BA0
31 Ba1 |

31 BAe

31 243
34 BA4

31 BAS
31 BA

34 BA7

34 NME3

31,32 N0E13

UNIT DESIGN
PU

—CPU4S1 — DISPLAY MEMORY 2 X 128KB 33
B1001
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BBBB

44 /.SN74ALS244

14

20,34 nn 2 fas vi fue HOUT 35
20,34 vin + laa vel 35 VOUT ber

34 R ls Mi vo0T Ss2

31 c 8 Ja4 vs (12 GOUT 35
31 2 31 !81 mf 9 BOUuT 35

a =- 13 ise ce RSOUT 35
31 CS/I 15 183 al =

30,31 BS/V az les NEN UT z=

EN EN

1 1930 NINTERNL jf cæ d

7

|
ov J6

5 de
T 5%

EL ” É GSoUuT s
35 RSOUT Ov = z

31 ATRSL res == z=

= dig2 G 31

21 = KERES B 31

34 i 255 ROUT 35
30 FEAT 58 mr =
30 FEATO pilen ER i.

3 == flg GS/I 1
30,31 BS/V 324 WIN De

30.31 VIN egl

== F-2-: ExTasc
35 VOUT pilen DT =

2172

8 HE bro
60HZEN 31

51-C /.74ALS04

8.15 osc Ss 14.318MH2
TOSC14.318H27 £

51-A /.74ALS04 51-8 /.74ALS04

35 N60HZ 4 2

QSC4/.20. SSEMH2

R85 49 /.74ALS253
47E

Na i £ CLKIN 31

+

om | 2
DSC / . 23. 57SSMH2

R87 10
((D 47E 1

—

re

12

50 /.74ALS253

DISPLAY CONTROLLER, OUTPUT BUFFER,

FEATURE CONNECTOR CLOCK OSCILLATORS/SELECTOR
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IMONITOR)

R75

34 ROuT C>——
R7S

4 RSQUT Er ge |

zCGOUT c34 pE;
R73

34 a— GSouT PE ms |

=BOUT B3% TJ
&BSOUT BSs34 
mm

R70
HOUT B2E m—= HSYNC

i—]

REg R&7 /.3K% VOUT BeE mm vsync |

bed I FR RXMOUSE 25
N6OHZmm. 34.39

65 ca | | co
Li 180£ FORE ag 47N

BEES —3E I18,48 FEDDATA en vwR- vov
18,19 meDa« . rs 2]

c42 C4i ce3 NH
47P 47P 47N

rn == 
L

I ii gDV oV ov
IKEYBOARD )

Ls kBc.ocK

ga KB DATA
ou ka CND

12 REC3 Em N.C.
78103 N.C.

IN OUT "aen KB POW
. cm c40

Er
[sm oVv [sy

JS

-LPENIN 30

pl -LPENSW 30

TF 12

1X6 BERG TV

10,15 Aco

WE WS Å DISPLAY

S,14.20,22 AEN
ROB /.4K7 — eee enn mn ene NDAGKO ag 30

v

uNIT DESIGN
CPU451 sPJ

De. ro. Fæyren CONNECTORS FOR MONITOR, KEYBOARD 35
ACA

871001
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R12S R126 R127

z 150£ 150£ 150E

R123
75 /.WD37C65 Rist 150E -DCHNG

22,23,24.26,27 BD0 2 Ino Ho ps fa SL
22,23,24.26,27 BD 8 |p1 Hs es mil.g
22,23,24,25,27 Boe 2 læ ron ben le Sie
22,23,24.26.27 BD3 10 im we Ele Fl
22,23,24.26,27 BD4 11 14 TRoO 2 sl,
22,23,24,265.27 Bos 12 |ps we es 4a ale
22,23,24,25.27 BDE 13 |ps wD 22. FA
22,23.24,85,27 807 34 im ste? pe Se 2i9|g

Dirt ed 8,
6,14.23,25,27,30,31 sa0 + lan mo2 pa Se d5

3,15,23,30 -IOR ig rn Ds1 pt 4,
3,15,23,25.27,30. TW 0 2 Ds2 præ Se silg

-FDCS —-3gcs mos oa dy lg
ILDOR 32 gQuoor Iox 32 Ba l4-LDCR 

Se mlso BR 0 18gLoRr ER

9,15,22,30,31 RoRVv 19 |rST FPM/RYC på ——— sd
Pe di

10,15 -DACKe Sej DAcK DMA HM,
DACKTC 6S |rc Fa in

av0SC8/. 1642 Ira
- 23 |ak

Rize i DrRa2 4D 47E 21 aka TROS 0,15

10,15
bund

24 |PcvaL vcc 40
mv CND 31

OSC7 /. 9. 6MH2

R121
D 47E

2 HIGHB | .

W18 i wa7

28 Hicmz w
38 HIGH18
38 HIGH20

67/ PAL1GLBA

22 =Frcscs ga 1
-FDc2cSs >» Wi 2 8 -FDcS

= pt -FDCCS =—9.15, 22,30 —IOR 3 "of VÆREN BOESEN RENE - ea
9,15,23;26.27,30 LI0w 4 SCR LD

6.14,23.26.27,30,31 Ea JER 51 5 —LOCr sa
6.14.23,26.27.30.34 SA i pi — |6.14,28.27,30.34 sas z 12 sD7 8.11,.14.21.22,30

-DCHNG EF" 2 DACKTE

10.15 DACKE 2
10.15 TC 31

R128 /.1K

75 /.745175

22.23.24.26.27 —— rt fo: sj 2 | | 72 1:78477
ol | s SæP| |

22,23,24.28.7 g 83 sjlæ 1Lz i

ol|& ! 2 Jar på
22.23,.24.6.7 9 FE 32 |m3 1 jun | re rep å

o fu |
22.23.24.25.27 803 12 104 jus i

o (14 729 /.180£

T OR

Io

22.23, 2S BREST J
UNIT DESIGN 

ar
CPU451 PJ 

36DuG. ro. BRAM FLOPPY DISC CONTROLLER

874001
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+
3 /.75477

3 SPKNATA n i TAP

3.40 TMRGATE |

— bra
ER

DSC4/. MHZ

Re0

GQ Em ,

0502, .1242

rt

Ds 5 ATeLKD: '
[ ]

| |
| i Rio

| | 5-D /.CD4088 i RE 71074068 5-E /.CD4069
| Mrs HI. mat Sour, 10

æ Xi
er 2,

DS

pan Pors 1148 . rs 3.10

=0
ml

W

ve MOS 10

=

FE PSRSTB 40
T + ft T a

(i T ETT'4

| i

så, w .
IL æ [=
FO 44.2 | | 10| T æ

5-A /.CD4069 5-8 /.CD4088

| Æs |
æk

—+—

IT DESIGN
CPU45S4/ PKA

DWG. NO. ESTER OSCILLATORS, BATTERY 37
874004
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5]må 8 dai åd | il,x

SåEO x%
Éx

FÅ 4
g

q

bå REE
(—fe]påHIfg

m viR 8 h 82
2 um tu unmæ em minGT+ EC5,10,13,16,18,24

så

ki 3
É J>

au (d LlHO ”g a å
g

b3c> TBå(53SE ——2—173— 8
38POWER CONTROL

PKA

LIJ
129

CPU451
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RP13/.9-4K7

HIGH4

HIGHS

HIGHE

HIGH7

HIGHE

HICHS

HIGH10

HIGH11

HIGH12

fP139/.9-47

»BV

3 STE Er StTUT HIGH13

HIGH14

HIGHIS

HIGH1S

HIGH17

HIGH18

HIGH1S

HIGH20

HIGHE1

HIGHER

HIGH23

HIGH24

HIGHES

HIGHES

HIGH27

HIGHeEB

HIGH29

HIGH30

RS7 /.47 R40 /.4K7
61-D /.74HCT125

38-E /.7405

12 11 0

13 38-F /.7405

12

55-D /.74HCT08 R83 7.407

LDL al 61-D /.74ALS04

54-E /.74AL5S04

| S1-F /.744.S04

SS-D /.74CT86 2

U8R8RE8KTPED mM

FERLBEOB8SR

UNIT

CPU4S1
DWG. NO. DRAWN

GA

871001

PULL UP & UNUSED GATES 339



3. 4 PAL descriptions
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Module pa1387

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; " 0 true after first 386-busaccess

" if no i387 is mounted

LID pin 12; "oOo indicates the presence of i387 to

" the CPU

RESET pin l; "I common i387 and i386 reset

1ADS pin 2; "I ADdress Strobe from the CPU
ICOERR pin3; "I -ERROR output from i387

IR13 pin 19; " o interrupt request

LIRinh pin 13; " x inhibition of IR13

BUSY pin 17; " 1/0 i387 busy

x!BUSYen pin 15; " internal Busy enable

PEREQ pin 18; " 1/O i387 data request

STEN pin 16; "oO Status enable, disables i387-

" drivers when low.
!ICS287 pin6; "I low when IO add.0E0-0FFH is

" accessed.

LINTA pin 4; "1 Interrupt ack.

1XIOW pin 5; "1 IO write

!REF pin 7; "1 Memory refresh

ILMEGCS pin 9; "I Low, if A(20:31)=0
true = 1;

false = 0;

Equations

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

ID = IRinh & EMPTY;

IRinh = IRinh & !RESET & (ADS & EMPTY)
S$ IRinh & COERR

S !EMPTY & LMEGCS & CS287 & XIOW & !INTA

S COERR & RESET;

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

ISTEN & BUSYen & !RESET & !EMPTY;

1IR13 = STEN & EMPTY;

!PEREQ = false;

enable PEREQ = ISTEN;

BUSYen = COERR & BUSY & !IRinh & !RESET

S$ EMPTY & !IRinh & !RESET

S BUSYen & !IRinh & !RESET;

BUSY = EMPTY $ REF;

enable BUSY BUSYen;

End
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Module pal1l387

Title "Adaptor for i80387 to C&T 386-chipset

Author: Peter Koch Andersson

Edition: 14/9-1987

Revision:l

A/S Regnecentralen.'

PAT190 device 'P16R6';

" 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 pin9; "I common i387 and i386 reset
1! ADS pin 5; "1 ADdress Strobe from the CPU
IRDYO pin 2; "I Low,when 80387 is ready for new

" buscycel.
INPS1 pin 3; "I Num. processor select.
NPS2 pin4; "I Num. processor select.
1RDY pin 12; " 1/0 Tristate connection to Ready.
1!AF32 pin 19; " oO Tristate connection to !AF32 on ==

" the systemboard.
SCLK pin 14; " Phase counter syncronous with

" Systemclik.
LIDLE pin 15; " Active when the 386bus is idle.
INPS pin 16; " Active when the NP is selected

" until rdy is active.
NPD pin 17; " Active one SCLK after the activation

" of NPS, until RDY inactive.
IRDYFF pin 18; " Used to gate RDY out.
AFG pin 13; " Delayed NPD.

true = 1;

false = 0;

Equations

1SCLK :?=SCLK & !RESET;

IDLE :=RDY & !ADS & SCLK

S IDLE & !ADS 
RE

S IDLE & !SCLK

S RESET;

NPS :=NPSI1 & NPS2 & ADS & IDLE & SCLK

S NPSI1 & NPS2 & ADS & RDY & SCLK

S NPS & !RDYFF

S NPS & !NPD;

NPD :2=NPS & SCLK

S NPD & NPS;

AF32 = NPS & !AFG;

enable AF32 = NPS;

RDY = RDYFF & NPD;

enable RDY = RDYFF;

RDYFF :=NPD & SCLK

S NPD & RDYFF;

AFG :=NPD & NPS;

End



MODULE PT118
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TITLE 'CPU 451 ADDR DEKODER FOR WD37C65,

Regnecentralen A/S,Ballerup'JPJ

PAT118 DEVICE

nfdclecs

nior, niow

sa0,sal,sa2

ndchng,ndack2,tc

dacktc,sd7

dmaen, nwror

nldor,nldcer

nfdcs,nfdecs

,

'

P16L8' ;

nfdc2cs PIN 1,2;

PIN

PIN

PIN

PIN

PIN

PIN

PIN

3,4 ;

5,6,7

8,9,11

12,13

14,19

16,15

18,17

(4

Ve ne Nee ne
,

...

nior,niow,dmaen,ndchng,ndack2, tcÅ;

Ænfdcs,nfdccs,nldor,nlder,nwror,dacktc,sd7 Å

ior ;

cs) &

sal &

sal &

Isal

!sal

sal &

sal &

sa2

!sa0

!sa0

sa0

sa0

Infdc2cs) &!sa2

Infdc2cs) &!sa2

H,L,X,C,Z = 1,0,.Xx.,.C.,.2Z

input = Ænfdåcilcs,nfdc2cs,sa2,sal,sa0,

output =

EQUATIONS

ENABLE nfåcs = H;

ENABLE nfdåccs = H;

ENABLE nldor = H;

ENABLE nldcr = H;

ENABLE dmaen = L;

ENABLE nwror = H;

ENABLE dacktec = H;

ENABLE sd7 = iInldcr & !n

sd7 = indchng ;

Infåcs = (!Infdclcs & !infdc2

Infdces = !Infdclcs & !sa2 &

S Infdc2cs & !sa2 &

S Infdclcs & sa2 &

S Infdc2cs & sa2 &

S Infdclcs & sa2 &

S Infdc2cs & sa2 &

S Indack2 & dmaen ;

Inlder = (!Infdclcs & !nfdc2cs) & sa2
Inldor = (!Infdclcs &£

Inwror = (!Infdclcs &£

dacktc = tc & !Indack2 ;

&

mmm

,

!sal ;

Iniow

Iniow

sal & sa0 ;

sal &!sa0 ;

sal &!sa0 &!niow;
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ka)! KL
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END PT118



module PRQ;
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title 'PEREQ gating for 80386 Paging/coproc. error

PAT193 DEVICE

Author

Edition

Revision:

A/S Regnecentralen.'

'P16R8';
"

Jens Peter Jakobsen

870921

(9)

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

VveCc

10E

CLK2

RESET

ADS

READY

HLDA

PEREQ

NC1

NC2

NC3

PEREQOUT

NCOUT1

SCLK

NCOUT2

!IDLE

ICNTO

ICNT1

ICNT2

INUSE

IDLE2

IDLE3

IDLE4

IDLE5

IDLE6

IDLE7

IDLE8

PIN 10;

PIN 20;

PIN 11;

PIN

PIN

PIN

PIN

PIN

PIN

PIN

PIN

PIN oONOØOMØOWNÅA ve ve Ve Ve Ve Na Na Na Na
PIN 18;

PIN 17;

PIN 16;

PIN 15;

PIN 14;

PIN 13;

PIN 12;

=Æl,1,1Å

=Æ0,1,1Å;

=Æl,0,1Å;

=Æl,1,0Å;

=F0,0,1Aå;

=Æ1,0,0Å;

=Æ0,1,0Å;

=Æ0,0,0Å

næ

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
"0

"O
"9

"0

"0

"O
"o

,

(4

7

,

(4

,

,

,

UNUSED

LOW DURING PHASE 1, HIGH DURING PH.
UNUSED

LOW WHEN BUS ACTIVE

IDLE COUNTER BIT 0

IDLE COUNTER BIT 1

IDLE COUNTER BIT 2

2
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EQUATIONS

ISCLK : SCLK & !RESET;

IDLE := READY & !ADS & SCLK

SIDLE & !ADS

SIDLE & !SCLK

SRESET ;

" IDLE CYCLE COUNTER

STATE DIAGRAM ÆICNTO, ICNT1, ICNT2Å

STATE

STATE

STATE

STATE

STATE

STATE

STATE

INUSE: "BUS IN USE, OR

IF (IDLE & !ADS & !HLDA & SCLK)

ELSE INUSE;

IDLE2: " 2 CLOCKS IDLE

IF (IDLE & !ADS & !HLDA & SCLK)

ELSE IF (SCLK) THEN INUSE

ELSE IDLE2;

IDLE3: " 3 CLOCKS IDLE

IF (IDLE & !ADS & !HLDA & SCLK)

ELSE IF (SCLK) THEN INUSE

ELSE IDLE3;

IDLE4: " 4 CLOCKS IDLE

IF (IDLE & !ADS & !HLDA & SCLK)

ELSE IF (SCLK) THEN INUSE

ELSE IDLE4;

IDLE5: " 5 CLOCKS IDLE

IF (IDLE & !ADS & !HLDA & SCLK)

ELSE IF (SCLK) THEN INUSE

ELSE IDLE5;

IDLE6: " 6 CLOCKS IDLE

IF (IDLE & !ADS & !HLDA & SCLK)

ELSE IF (SCLK) THEN INUSE

ELSE IDLE6;

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

IDLE5

IDLE6

IDLE7

IDLE8
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STATE IDLE8: " 8 CLOCKS IDLE

IF (IDLE & !ADS & !HLDA & SCLK) THEN IDLE8

ELSE IF (SCLK) THEN INUSE

ELSE IDLE8;

" COPROCESSOR OPERAND REQUEST

STATE DIAGRAM ÆPEREQOUTÅ

STATE 0: " NO COPROCESSOR REQUEST

IF (PEREQ & (ÆICNTO, ICNT1, ICNT2Å==IDLE8)

&!ADS &!HLDA &SCLK) THEN 1

ELSE 0;

STATE 1: " COPROCESSOR REQUEST

IF (!PEREQ & SCLK) THEN 0

ELSE 1;
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READY, HLDA, PEREQ, !OE Å ->
Æ SCLK, PEREQOUT, IDLE Å)

!ADS,!,...
(Æ CLK2,RESETTEST VECTORS

PHASESYNCH.
"

NO NN SN SN GK EN 9NKE KE KE Kl KL KL KKSSTNON SON ONS SON<XxHHHHHSONS OK OSON OS<SXxXHIHEHERBRERRR RRFARLANLARLANLANLANEANILL ENKL KL KE KE KL ok, KLHHaHHHHHSON SOS NO KONHHHHHHHSONS ONS OSOKNOKHHHHHHHSON SOS OSOSOKBES22æzSON ONSON SON OKSIDENON SONS KONZIHHHHHSON ON ON OS ON OKDOVDDODOD ODO&RRÆRERER
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3.6 Connectors
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Board layout showing the connectors on CPU4S1.

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/O expansion slots

Memory bank 0,1 connector

Memory bank 2,3 connector

(Pl -P16)

(P17)

(P18)
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The Pin assignments for the Parallel printer connector (Jl1)

are as follows:

Pin Function Pin Function

1 -STROBE 14 -AUTOFDXT

2 DATAO 15 -ERROR

3 DATAl 16 -INIT

4 DATA2 17 -SELECTIN

5 DATA3 18 O Volt

6 DATA4 19 O Volt

7 DATA5 20 O Volt

8 DATA6 21 O Volt

9 DATA7 22 O Volt

10 -ACK 23 O Volt

11 BUSY 24 0 Volt

12 PE 25 O 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 N60Hz

11 Not connected 24 KeyBoarDPWR

12 KeyBoarDDATA 25 KeyBoarDCLK

13 O 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 ClockOMAN kg
Keyboard connector
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The Pin assignments for the Serial communications

connectors (J4 and J5) are as follows:

[Sy s Function

VONJOØMBRBWØN Fly
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 Er

follows:

Pin Function Pin Function

1 0 Volt 2 -12 Volt

3 +12 Volt 4 J7 pin 4

5 J7 pin 3 6 GSOUT

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/I

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

OØOMGÅADN bly
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 O Volt 10 MO1

11 0 volt 12 DS2

13 0 Volt 14 DS1

15 0 Volt 16 MO2

17 0 Volt 18 DIRC

19 0 Volt 20 STEP

21 O Volt 22 WD

23 O 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 VoltOJGBQWN Flg
Lightpen connector



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

are as follows:
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Pin Function

1 -12 volt

2 +12 volt

3 Key

4-9 Ground

10-13 +5 volt

Power-supply connector

es

The Pin assignments for the System control connector (Jl1l)

are as follows:

Pin Function Pin Function

1A -OVERTEMP lB -POWRESet

2A -ON 2B TurnOFF

3A 0 Volt 3B Power OK

4A -ON return AB -ON

5A -KBDINH return! S5B -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 1/0 expansion connectors (P1

through P16) are as follows:

Pin Function Pin Function

1A -IOCHK 1B O Volt

2A SD7 2B RDRV

3A SD6 3B +5 Volt

4A SD5 4B IRQ9

5A SD4 5B -5 Volt

6A SD3 6B DRQ2

7A SD2 7B -12 Volt

8A SD1 8B -0WS

9A SDO0 9B +12 Volt

10A IOCHRDY 10B 0 Volt

11A AEN 1llB -SMEMW

12A SA19 12B -SMEMR

13A SA18 13B -IOW

14A SA17 14B -IOR

15A SAl16 15B -DACK3

16A SA15 16B DRQ3

17A SA14 17B -DACKI

18A SA13 18B DRQ1

19A SA12 19B -REF

20A SAll 20B SYSCLK

21A SA10 21B IRQ7

22A SAa9 22B IRQ6

23A SA8 23B IRQ5

24A SA7 2Z4B IRQ4

25A SA6 25B IRQ3

26A SA5 26B -DACK2

27A SA4 27B TC

28A SA3 28B BALE

29A SA2 29B +5 Volt

30A SAl 30B oSC

31A SA0 31B 0 Volt

I/O expansion (PCbus-) connectors (Pl - P8)

Pin Function Pin Function

1c -SBHE 1D -MCS16

2Cc SA23 2D -IOCS16

3c SA22 3D IRQ10

AC SA21 4D IRQ11

5c SA20 5D IRQ12

6C SA19 6D IRQ15

7Cc SA18 7D IRQ14

8C SA17 8D -DACKO

9C -MEMR 9D DRQ0

10C -MEMW l10D -DACK5

11Cc SD8 1l1D DRQ5

12C SD9 12D -DACK6

13C sD10 13D DRQ6

14C SD11 14D -DACK7

15C sSD12 15D DRQ7

16C SD13 16D +5 Volt

17C SD14 17D -MASTER

18C SD15 18D 0 Volt

1/O expansion (ATbus-) connectors (P9 - P16)
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The Pin assignments for the Memory connectors (P17,P18) ar»

as follows: and

Pin Function Pin Function Pin Function P17/P18

1A MD1 l1B +5 Volt 1c MDO

2A MD2 2B +5 Volt 2C MPO

3A MD3 3B 0 Volt 3c MP1

4A MD4 4B 0 Volt 4C MP2

5A MDS5 5B O volt 5c MP3

6A MD6 6B O Volt 6C -LBEO

7A MD7 7B O Volt 7C -LBEl

8A MD8 8B 0 Volt 8C -LBE2

9A MD9 9B 0 Volt 9C -LBE3

10A MD10 10B 0 Volt 10C -2MBO/-2MBl

11A MD11 l1l1B 0 Volt 11C -8MBO0/-8MBl

12A MD12 12B 0 Volt 12C Reserved

13A MD13 13B 0 Volt 13C 40NS0/40NS1

14A MD14 14B 0 Volt 14C 20NS0/20NS1

15A MD15 15B 0 Volt 15C -DWE

16A MD16 16B 0 Volt 16C -RASO0/-RAS2 GE

17A MD17 17B 0 Volt 17C -RAS1/-RAS3

18A MD18 18B 0 Volt 18C -CAS0/-CAS2

19A MD19 19B 0 Volt 19C -CAS1/-CAS3

20A MD20 20B 0 Volt 20C XDA0

21A MD21 21B 0 Volt 21C XDAl

22A MD22 22B 0 Volt 22C XDA2

23A MD23 23B 0 Volt 23C XDA3

24A MD24 24B 0 Volt 24C XDA4

25A MD25 25B 0 Volt 25C XDA5

26A MD26 26B 0 Volt 26C XDA6

27A MD27 27B 0 Volt 27C XDA7

28A MD28 28B 0 Volt 28C DA8

29A MD29 29B 0 Volt 29C DAY

30A MD30 30B 0 Volt 30C -ENRASA

31A MD31 31B +5 Volt 31C -DISRASA

32A Reserved 32B +5 Volt 32C Reserved

Memory connectors
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