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1. INTRODUCTION

This manual describes the COM451 board. The COM451 board is an

intelligent Serial Communication adapter with IBM-AT I/O bus

interface.

The COM451 is provided with a 80186 CPU and 896 k bytes of local

RAM. The COM451 can become a master on the AT I/O bus, thus

providing the board with the facility to read from and write to

the system board memory. The Intel 82530 Communication controller

is used on the board.

The manual is divided into basically three sections. The first

section contains a short description and a short specification of

the board. The second section contains a description which is

relevant for the programmer of the board. The last section

contains a detailed hardware description of the board.



2. GENERAL INFORMATION

2.1 Short Description

Fig. 1 shows a block diagram of the COM451 board.

Local |

DB8U451
interface

md V24/X21

Interface

80186

CPU

Reset & interrupt Memo! Mi AT Bi 1logic ”y Map usAT Bus Buffer b—=

Access Control |

Bus
ær æ

Fig. l: COM451 Block diagram.

The CPU is an 8MHz INTEL 80186 processor, see (1). The CPU is

integrated with

3 programmable timer.

5 interrupt input lines and an interrupt controller.

Programmable waitstate generator.

2 programmable DMA controllers.

7 programmable I/O chip select lines.

The INTEL 82530 Seriel Communication Controller is provided with

two serial channels of witch channel A is used on the board. The

82530 together with the V.24/X.21 interface allow for supporting

SDLC and BSC synchronous communication protocols. The 82530 is

also programmable for NRZI data encoding/decoding.

The Local Memory consists of 896 Kbyte DRAM. No PROM is available

on the COM451 board. The Local Memory can only be accessed by the

80186 CPU. The upper most 128K byte of the 80186 address space is

mapped onto the system memory through the AT bus. The Boot Memory
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Map Register controlles the mapping of the upper most 64 Kbyte.

The Buffer Memory Map Register controlles the mapping of the next

64 Kbyte.

After reset the 80186 starts executing code in the system memory

in the Boot Memory address space.

Through a 25 pol D-connector the COM451 board can be connected

with a V.24 modem cable or a X.21 modem cable.

A 48 pol EURO connector on the COM451 provides for testing the

board with a Debug Board, DBU451, see (4). The DBU451 is provided

with EPROMs. After reset, which may be generated by the DBU451

board, the 80186 may execute the code placed in these EPROMs.

Through the Reset and Interrupt Logic the COM451 can generate an

interrupt on the system board and the System Board can interrupt

the COM451 board. The system board can also generate a reset

signal to the COM451 board.

A maximum of two COM451 boards can be mounted in the AT slots.

2.2 Specification

2.2.1 Performance Specifications

80186 CPU clock : 8 MHz

Data Bus Size : 16 bits

EPROM : none

On board RAM capacity : 896 Kbyte

(Local Memory)

...Off board Memory

Boot Memory : 64 Kbytes of the system memory.

Buffer Memory : 64 Kbyte of the system memory.

Memory address range

Local Memory : 00000H-DFFFFH

Boot Memory : FOOOOH-FFFFFH

Buffer Memory : EOO00H-EFFFFH
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2.2.2 Environmental Specifications

oOo
Operating Temperature : 0?c - 40%.

Relative Humidity : 20% - 80% (non condensing).

2.2.3 Physical Specification

Width : 121.80 mm

Length : 333.25 mm

Height z2 20 mm

2.2.4 Power Specification

Power Dissipation : 7.5 W max.

Vvec : +5V +/- 5% (1.5 A max.)

Vvdd +12V +/- 10% (0.5 A max.)...

2.3 Installation

The COM451 board can be plugged into any of the AT-I/O slot. If

another COM451 is allready plugged into one of the slots a jumper

must be mounted on one of the COM451 boards. The jumper must be

mounted at the position named S1 on the board. A maximum of two

COM451 boards can be installed in the AT slots.



3. PROGRAMMING INFORMATION

This chapter contains the necessary programming information of

the COM451 board.

3.1 The 80186 CPU

The .COM board is based on an INTEL 80186 single chip CPU. The

reader should read (1) and (2) in conjunction with reading this

chapter. Abbreviations from (1) and (2) are used in this chapter.

An 16 MHz x-tal is connected to the on-chip clock generator

providing the board with an 8 MHz clock signal. This means that

an local memory access takes 0.5 us, i.e. with no wait states.

The RO-2 fields in the 80186 UMCS, LMCS and MMCS register should

be programmed to 000B. This means external generated RDY signal

and no internal generated wait states.

3.1.1 Interrupts to the 80186 CPU

The 80186 interrupt controller are connected to the following

interrupt sources:

80186

interrupt pin Interrupt source

INTO 82530 interrupt

INT1 Interrupt from the system board

INT2 Transmit interrupt from Debug Board

INT3 reserved

NMI Receive interrupt from Debug Board

The interrupt vectors must be generated by the 80186 interrupt

controller it self. The 80186 must be programmed in the fully

nested mode providing the board with up to five external

interrupt sources.



3.1.2 The 80186 DMA controller

The 80186 has two integrated DMA channels. DMAO and DMAl. The

82530 SCC utilizes these DMA channels and is connected in the

following way:

80186 DMA channel 82530 DMA request

DMA1 TXDRQ (The DTRA/REQA pin on

82530)

DMA0 RXDRQ (The RDYA/REQA pin on

82530).

3.1.3 The 80186 Timers

The 80186 has three integrated timers. Timer 0 is dedicated as a

DRAM refresh request source. The timer must be programmed to

generate a signal with a duty cycle of appr. 50% and a cycle time

of max. 14 usec. The DRAM on the board then performs a CAS before

RAS refresh cycle every 14 usec. An initial pause of 200 usec is

required after power-up. After the pause a minimum of 8x256

refresh cycles are required. Timer 1 and timer 2 are not used.

3.1.4 The 80186 peripheral chip select

The 80186 has seven integrated peripheral chip select lines. On

the COM451 board these lines are used in the following way:



80186 chip 1/0 Address Desitnation

select pin range

!PCSO 1) PBA-PBA+7FH ! not used !

! 1 ! !

1PCS1 1 PBA+80H - ! Chip select to Debug !

! 1 PBA+OFFH 1 Board !

1PCS2 1 PBA+100H - ! Acknowledges an interrupt !

! ! PBA+17FH ! from the system board !

1!PCS3 ! PBA+180H - ! Generates an interrupt !

! 1 PBA+1FFH ! on the AT-bus (IRQ11) !

!PCS4 1 PBA+200H - ! Memory !

! ! PBA+27FH ! Map Register load !

!PCS5 ! PBA+280H - ! 82530 Transmit data (used !

! ! PBA+2FFH ! by the DMA1 channel) !

1PCS6 1 PBA+300H - ! 82530 control and receive !

! ! PBA+37FH ! data (used by the DMA0 !

! ! ! channel) !

PBA is the 1/O offset address contained in the 80186 PACS

register.

The MS bit in the 80186 MPCS register must be loaded with OH,

i.e. peripherals are mapped into 1/0 space.

The R2-RO bits in the PACS register should be programmed with

101B, i.e. one wait state in I/O cycles for PCSO-PCS3 asserted.

The R2-RO bits in the MPCS register should be programmed with

111B, i.e. three wait states for PCS4-PCS6 asserted.

PCS1 is asserted when reading from or writing to the Debug Board.

An I/O cycle asserting the PCS3 signal will generate an interrupt

on the AT-bus (IRQ11). This interrupt signal may be deasserted by

the system board, see chapter 3.4.3.

The 80186 can deassert an interrupt from the AT-bus (INTl1, see

chapter 3.1.1) by executing an I/O write cycle with PCS2

asserted.
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Reading from an I/O address with PCS4 asserted will return some

control bits from the serial interface:

Data bit Signal Name Signal description

MSB 7 DTR V.24, Data Terminal Ready

CD V.24, Carrier Detect

5 CTS V.24, Clear To Send

4 TI V.24, Test Indicator

3 X.21 Sel X.21, Cable installed

2 RECEIVE X.21, Receive Signal

1 DSR V.24, Data Set Ready

LSB (9) CI V.24, Calling Indicator

Writing to an I/O address with PCS4 asserted will load the Memory

Map Register, see chapter 3.2.2. The Memory Map Register is

loaded with the contents of the lowermost eight data bits.

PCS5 and PCS6 are gated together, which means that any of the two

signals can be used to access the 82530 device, but if the DMA

controller in the 80186 are used PCS5 cannot be used by any other

device but the DMA controller 1, see 3.3.1.

3.2 COM451 Memory

The 80186 1 Mbyte address space on the COM451 is divided into

three parts:

1. Local Memory Address space: 00000H-DFFFFH

2. Buffer Memory Address space: EO0000H-EFFFFH

3. BOOT Memory Address space: FO000H-FFFFFH.
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Fig. 2 shows the organization of the 1 Mbyte memory space.

r———FFFFFFH

Boot m.

Buffer m.]

memory

ap register

FÆFFFhH

00000 1000000

Local System
memory memory
space space

Fig. 2. COM451 memory organization and system memory map.

3.2.1 Local Memory

The Local Memory consists of 896 Kbytes of on-board DRAM.

256Kx4bit DRAM chips are used. This memory can only be accessed

by the 80186 CPU. The memory chips are fast enough to avoid

insertion of wait states.

The Local Memory is automatically refreshed by the 80186 Timer 0

see chapter 3.1.3.

3.2.2 Buffer Memory

The Buffer Memory is a memory map of the 80186 CPU address space

onto the system memory. When accessing this memory the COM451

board becomes a master of the AT-bus. Due to the arbitration a

number of wait states are inserted.
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The memory mapping of the buffer memory is controlled by the

80186 CPU through the Buffer Memory Map register. This register

is loaded by the 80186 CPU by writing to the I/O device with PCS4

asserted, see section 3.1.4. The Memory Map register contains the

following bit:

7 6 5 4 3 2 1 (9)

LA23 LA22 LA21 LA20 LA19 LA18 LA17 SAl6

The MSB of the register controlles the most significant address

bit, LA23, on the AT-bus. The LSB of the register controlles the

AT-address signal SA16, when accessing the Buffer Memory. The

Buffer Memory Map register selects a 64 Kbyte boundary in the

system memory.

By using the 80186 LOCK prefix it is possible to move or compare

a block of data to or from the system memory. Normally a device

on the AT-bus is not allowed to be a master on the AT-bus in more

than 14 usec. The floppy must be serviced within 14 usec. on a

DMA request. If the COM451 is master, by using the REP/LOCK

prefix in more than 14 usec. data to or from the floppy

controller may be lost and data in the system memory may be lost

due to lack of refresh. Though, the system memory will be

refreshed by the COM451 board if one of the following

instructions are used:

REP LOCK MOVS or

REP LOCK CMPS.

3.2.3 Boot Memory

The upper 64 Kbytes of the 80186 memory space is normally of the

Read Only Memory type. In this manual this is called the Boot

Memory. This memory space is mapped into the system memory

through the Boot Memory Map register. The Boot Memory Map

register is loaded by the system board by an I/O write cycle, see

section 3.4.1.
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The least significant byte on the AT data bus is loaded into the

Boot Memory Map register. The Boot Memory Map register contains

the following bits.

7 6 5 4 3 2 1 0

LA23 LA22 LA21 LA20 LA19 LA18 LA17 SAl6

The MSB of the register controlles the most significant address

signal, LA23, on the AT-bus. The LSB of the register controlles

the least significant address signal, SA16, on the AT-bus. The

Boot Memory Map register selects a 64 Kbyte boundary in the 16

Mbyte system memory.

3.3 Communication Interface

The communication interface consists of the 82530 Serial

Communication Controller and hardware to provide the board with a

V.24/ X.21 interface channel.

The 82530 device is described in detail in (2) and in (5).

3.3.1 the 82530 scC

The 82530 is clocked by a 4 MHZ signal which is half the 80186

clockout signal. This clock can be used as a clock to the baud

rate generator integrated on the 82530 chip.

The RDY,/REQ4 pin on the 82530 is connected to the DRQ0 pin on

the 80186. Thus the DMA channel 0 on the 80186 is used as receive

DMA channel. The DTR4/REQ4 pin on 80186. This connection is used

as a transmit DMA request connection to the 80186 CPU.

In order to reset the flip flop again the DMA channel 1

controller must assert PCS5 when moving data to the 82530

transmitter. The DMA channel 0 controller in the 80186 CPU must

assert PCS6 when moving data from the 82530 to memory.

The 80186 CPU must assert PCS6 when writing commands and data

(not DMA) to the 80530 and the 80186 CPU must assert PCS6 when

reading status and data from the 80530.
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The 80186 must insert three waitstates when accessing the 82530.

The 82530 is addressed by the 80186 in the following way:

I/O base address 82530 device

300 H register ch.B

302 H data ch.B

304 H register ch.A

306 H data ch.A

308 H interrupt acknowledge (read)

206 H data ch.A through DMA

Interrupts from the 82530 is acknowledged by the 80186 by reading

in the I/O address 308 H. An interruptvector is read from the

82530.

3.3.2 Serial Interface

The 82530 serial channel A and channel B are both used in the

communication. Data is transferred through channel A only. One of

the output pin from channel B is used, see below:

Serial function 82530 82530

V.24/X.21 Symbol pin

RTS RTS4 17

DTR DTREREQ, 24

TXD TXDA 15

TXC TRXCA 14

CD CDA 19

CTS CTSA 18

RXD RXDA 13

RXC RTXCA 12

The 82530 is provided with a baudrate generator and NRZI

encoding/decoding logic.

The control signals CI, DSR, RECEIVE, X21SEL, TI, CTS, CD and DTR

are read through a buffer, see chapter 3.1.4.
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3.4 IBM-AT Bus Interface

Some of the AT-interface characteristica are mentioned in section

3.2. This section contains information on how to select AT-I/O

addresses, DMA channels and AT interrupt signals. The reader

should also consult (3).

3.4.1 AT I/O addresses

Through the jumper S1 the I/O addresses is slected:

S1 I/O address space

on 30CH-30FH (the jumper is mounted)

Of£ 308H-30BH (the jumper is not mounted)

If two COM451 borads are mounted in the AT slots, one and only

one of them must be configured with Sl in the off position.

The COM45l will recognize four AT I/O addresses:

Sl=on S4=o0off

30CH 308H Deassert the reset signal on the COM451

board and load the Boot Memory MAP

register.

30DH 309H Activate the reset signal on the COM451.

30EH 30AH Acknowledge from the system board on an

interrupt from the COM451.

30FH 30BH Interrupt to the COM451 CPU 80186.

3.4.2 AT DMA Channel Select

The COM451 board uses the DMA channel 3 on the AT bus to become a

Master on the AT bus. If two COM451 boards are installed

arbitration logic on the boards will select one of the boards to

become Master if they request the bus at the same time.
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3.4.3 AT interrupt

The COM451 board can activate the IRQ11 interrupt signal on the

AT bus. If two COM451 boards are mounted in the AT slots they

will both activate IRQ11.

3.5 Debug Board Interface

A debug board, DBU451, can be plugged into a 36 pin connector on

the COM451 board, providing the technician with debug facilities.

The reader should consult (4) for further information.
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4. TECHNICAL DESCRIPTION

4.1 Introduction

This Chapter contains a detailed technical description of the

COM451 hardware. Section 4.2 gives a survey of the COM451 board.

Section 4.3 contains the electrical diagrams of the COM451 and

should be readen together with section 4.2. Section 4.4 contains

description of the COM451 PAL's and Ethernet ROM. Section 4.5

contains some relevant timing diagrams.

A description of the LSI components used is not given in this

chapter. It is recommended that the reader consults the relevant

data sheets (see chapter 5).

4.2 Short Technical description

Fig. 3 shows a more detailed block diagram of the COM451 board.

Some of the most important signal names are shown in fig. 3 and

can be found in section 4.3. The numbers in circles refer to a

diagram page number in section 4.3 where the group of logic can

be found as electrical diagrams. In the rest of this section we

refer to these diagram pages.

Diagram page 1 shows the 80186 CPU. The 80186 CPU are connected

to provide ALE, WR and RD signals (no queue status data). A 16

MHz x-tal is connected to the 80186 providing the board with an

MHz CPU clock.

Diagram page 2 shows the 82530 Serial Communication controller

and some interface logic to the 80186 CPU. The 82530 is clock by

half the cpuclk i.e. by a 4 MHz clock signal.

The transmitting DMA request from the 82530 is clocked into a

flip flop. This flip flop will be reset by the following writing

to the 82530 with PCS5 asserted. PCS5 is controlled by the 80186

CPU.

The 82530 is reset by asserting the RD and WR input pins at the

same time.
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Interrupt acknowledge is performed by the 80186 CPU by asserting

the PCS6 signal and placing a binary one on the ADDR3 address

line.

Diagram page 3 shows the Address Latches and hold request logic.

A read or write cycle to the 82530 will allways generate a hold

request to the 80186 CPU. The duration of the hold request is

approximately 2Zusec. This will delay the 80186 CPU preventing the

CPU from accessing the 80530 SCC until Zusec. after the previous

access.

Diagram page 4 contains three logic units:

- Bus Controll Logic

- DRAM Controller and

- DRAM Address Multiplexer.

The Bus Controll Logic generates the address latch enable signal

'OBALE' and an On Board Command signal for the Memory Selector

and the DRAM Controller.

The DRAM Controller consists of a PAL16R6A device. the DRAM

Controller generates controll signals to the DRAM devices:

Row Address Strobe ('RASO', 'RAS1')

Column Address Strobe ('CAS')

Write Enable ('WEHI', 'WELO!')

Enable Memory ('ENMEMO', 'ENMEMI')

Enable Memory is active when reading from the Local Memory.

On a request from the 80186 CPU timer0 ('REFR') the DRAM

controller generates a 'CAS before RAS refresh' cycle to the DRAM

devices. The DRAM devices contains an internal refresh counter. A

refresh cycle can occur whenever the 80186 CPU are not accessing

the Local Memory.

The DRAM Address Multiplexer generates the Row and Column

addresses from the latched 16 addresses.

Diagram page 5 shows a Local Memory with 64Kx4bit DRAM devices.

These devices is not mounted on the COM451 board.
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Diagram page 6 shows a Local Memory with 256Kx4bit DRAM devices.

Diagram page 7 shows the Memory Selector.

The PAL16L8A constitutes the Memory Selector and the function can

be described with the following table:

—,DEBUG -,SYS -,SYSBOOT

—, OBCMD PROM A19 A18 A17 A16 -,BANKO -,BANK1 ACC SEL

x x x x x H H H H No access

L Xx 0 X X X L H H H 80186 access

L x 1 1 [9] x H L H H To Local Memory

L X 1 1 1 0 H H L H 80186 access to

Buffer Memory

L H 1 1 1 1 H H L L 80186 access to

Boot Memory

L L 1 1 1 1 H H H H 80186 access to

Debug Board PROM

Notes: X indicates a dont care state

l is equal to H (High) state

O is equal to L (Low) state.

The 'SYSMENEN' enables two buffers, controlling the AT bus read

and write signals, when the COM451 board has gained access to the

AT bus ('MASTEREN' is active). When the 80186 CPU has gained

access to the AT bus ('MASTEREN' = L) and is reading from or

writing to the Local Memory the PAL will activate the refresh

signal on the AT bus ('-,REFRESH = L'). Thus refreshing the

System Memory is done when the 80186 is activating the '-,LO0CK'

signal.

Diagram page 8 shows the AT Interface Controller. When the 80186

access the System Memory the following sequence will occure:

1. '-,SYSACC' becomes active (L).

2. '-,DRQ' is activated by the PAT113.

The 'AREADY' becomes active.

3. If another COM451 board has not activated the DRQ3 signal on

the AT bus this COM451 board will clock the "-,DRQ' signal

through U26 and activate the DRQ3 signal on the AT bus.
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'—,DACKO'

'-,OBDACK'

4. The system board answer by activating the signal

which is gated into the COM451 board and the

becomes active.

5. 'OBDACK' is latched and the COM451 board will activate the

"MASTER' "MASTEREN'

COM451 board.

6. The 80186 can now read from or write to the System Memory.

7. '-,SYSACC' is deactivated by the 80186 and the 'DRQ3'

AT bus is also deactivated.

signal

signal on AT bus and the signal on the

on the

If the '-,LOCK' signal is activated by the 80186 the COM451 will

occupy the AT bus in more than one memory cycle.

Diagram page 9 contains address buffers and data buffers

interfacing the AT address and data bus.

Diagram page 10 shows the Reset and Interrupt Logic that consist

of a PAL618 and a 74LS138. A number of latches are implemented in

the PAT131 and these latches can be set and reset by writing to

I/O addresses from the 80186 CPU and from the System board. The

following table shows how:

Signal Set by Reset by

(Writing) (Writing)

ATINT System board 80186 with PCS2 asserted

(Interrupt to 80186) on I/O address

30FH(S1=L) or

(I/O address 100H-17FH)

30BH (S1=H)

IRQ11 80186 with PCS3 System board on I/O

(interrupt to (I/O address address

system board) 180H-1FFH) 30EH (S1=L) or

30AH (S1=H).

RESET System board on System board on I/O

1/0 address

30DH (S1=L) or

309H (S1=H) or

by System board

RESET DRV signal

address

30CH (S1=L) or

308H (S1=H) or

by Debug board.
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When the system board is deactivating the 'RESET' signal a clock

signal will be generated to the Boot Memory Map register and this

register will thus be loaded by the system board.

Diagram page 11 and 12 shows the AT bus connection.

Diagram page 13 shows the Debug Board connection.

Diagram page 14 shows a buffer through which the 80186 -CPU can

read a number of control signals from the serial V.24 and X.21

interface. The SELX.21 signal is asserted if an X.21 cable is

connected to the COM451 board.

Diagram page 15 shows the V.24 and X.21 serial interface.

the V.24 interface includes the following signals:

REQ TO SEND

DATA TERM READY

TRANSMIT DATA

REC DATA

REC CLOCK

TRANSM CLOCK

TEST INDICATOR

CALLING INDICATOR

DATA CARRIER DET

DATA SET READY

CLEAR TO SEND

The X.21 interface includes the following blanced signals:

T(B),T(A)

C(B),C(A)

R(B),R(A)

I(B),I(A)

S(B),S(B)

The following signals are testsignals:

V24CK

X21CK+, X21CK-
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Diagram page 16 shows the 25 pol D-connector for modem connection

and a 6 pol test connector. A test cable (KBL889) can be plugged

into the 25 pol D-connector and INTO the test connector providing

the technician with facilities to test the serial interface, see

(4).

4.3 Logic Diagrams
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TP1 /.TP SIGNAL

2.4.8.13

1 /.180185 
—

RESET | 52. CPURESET 2,4,13
CLKOUT CPUCLK +

10 -RESET 24ÆRES

ig

aDo |17 AD0 2.3.5,6,9,13.14
an (AS AD1 2.3.5,6.9,13.14
ADe ADe 2.3,5,6,9,13,14
An3 fit AD3 2.3,5,6,9.13,14

59 |x1 mf e Abs 2,3,5,6,9,43,14
L x1 ans | 6 ADS 2,3,5.6.9,13,44
OQ= 16mH2 ADS ADS 2,3.5,6.9,13,14

så |x2 Fr HE-R AD7 2,3,5,6,9,43,14

ke 1 c3 ane |46 ADS 3,5.6,9,43
2eP sæ aps [14 aDg 3.5,6.9.13

£ + ansol se AD10 3,5,6.9,13
AD11 AD11 3,5,6.9,13
aD12 AD12 3,5,6,9,13
AD13 AD13 3,5.6.9.13
AD14 ADi4 3.5.6,9,13
ADS 1 AD1S 3,5,6,9,13

M6 me 3

a17 (62 17 3

m8 [65 m8 3 -

A19 219 3

Ci 2 IBHEN 3.13
so pe -s0 4,13

s pa zS1 4.13

sæ ps se 4.13
ro pe Lock 8

ALE 61

w pe RD 8,13

TEST mr be lus 8,8,40,43

DEN 3 DEN s

R4 /71B0E DT/R DR 98 AREADY ss |ArDY

res på

SRDY nes0 3
mess 37

mcseRS 77180£ på
moss

2 RXDRO DRO0 us pa -PROMSEL 13
2 Tx0RO 19 | nra:

Peso es

Pos: 22 -Pcs1 —g 13 hed
-ATINTAR7 /.10K Pose se ATIN 10

Posse TRO 10
Pcss fy30 PCs4 14

24-B /.74A504 pess 31 -Pcss 22
13 9 vi 23 zRXINT få a mi pess pa -PCS5 2

2 B2S301NT —45 |into InT2/InTa0 [42
10 ATINT 44 JINTS INT3/INTA4

R14 /.3K

TMRIND TmRouro (22 REFR +
TMRINS — Tours 183.

3 HOLD 50 |Han Hoal si

8 INT3 POWER

vec | PINS. 43
RE /.10K

24-C /.74A504
13 gy1 26 -DBINT S 6 enD | PIN26.60

UNIT DESIGN
COM451 KA —ED. AN COM451 80186 CPU CO1

AGA

870813
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ME"/ 2EH+OSTYZ"/ 8-ZEsy are 07 8 du 8 »u Deas718 mu 8 matz- cd3 PSR mg 8 Saa a& soDævw'sy VaLd- vej 8 034/8 ud 8 mia OS TY5Z'/ 4-ÆDEJ 2 93/8 Am BOSTY5Z"7 O-ttvd 8 aus Euaavvax-

sø vOxT rd v Xu. v 14 Per vast vsig- Lem: v mu v mu ter || vS19-bd v sy v sid Pur | OSTE Z'/ V-24 vaD-Y O34/Y UL v merPOSTY6Z"/ I-ZE Y OBA/V AC a LJmd v as VINI be]N mitz FUUaVU LT 5FOSTY6Z"/ O-ZE | gpzra] avXDY 13530va POSTYZ"/ V-.2 BOSTYZ"7 8-44 Ææ8/v UTHM ., = kd SSåg-[ur Se: > E JT SSåd-s> TYRBOSTYsZ"7 V-+t Boss", 3-44S—)a31 u-r7——kroesss ad nr zarPOSTY5Z"/ 3-/E sen FÆæsal E BESTYEL77 V-ZSvenSE eeot-z avElm savvent savoguf ur ravEuvev

(== TSÆS avOav
E ur H-

sy

COo2

sysysysy

COMMUNICATION CONTROLLER, 82530

[DESIGN

|DRANWN

ska

AGA

UNIT

COM451
DWG. NO.
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40 /.74AS573

: abo —e Ino cofus ADDRO 9
4 AD1 3 ps a1 ADDR1 +.9
1 Abe + |re cl 17 ADDRE +.9

1 ang s |p3 ca 36 ADDR3 +.9
1 AD4 6 lm als ADDR4 4.9
1 ADS z ins osf 14 ADDRS 49
1 ADS 8 Ios c| 13 ADDRE 4.9

4 AD7 9 Im w ADDR7 4.8
c E

11 1

54 /.74AS573

1 Abe 2 Ino ao 19 ADDRE 439
1 ADs 3 |p4 21 ADDRS +89
1 aD10 + |re ce ADDR10 4.8
1 AD11 s |n3 lse ADDRA4 4.9
1 AD12 s Io mlss ADDR12 4.8
1 AD13 z los Os ADDR13 4.8
1 AD14 8 |ne os(13 ADDR14 .&
1 AD1S s In lie ADDR1S

G &E ==

11 1

3S /.74A5573

1 215 2lmo oofs9 ADDR1S 7
1 m7 3 |p1 lse ADDR17 7
i rer + lære æ ADDR18 7
1 13 s |m ælse ADDR1S 7
1 -BHEN —& 14 Q4 "BHENL +

—ZJ Ds os f14 
|

—& |Ds os113 |

2 |o7 vlue |
G E |

s| |

4 OBALE 14] |

ør

10 RESET

R13 /.1K

117 15] 28 /.74S461
m sf RE co) 44 HOLD i

s Fra

MER

2 44

LL T PE CI

o
e| sf 10

2 CPUOK/2

2 -H.DRO

HE DESIGN I 1]
M451 KA : somg DÅ ADDRESS LATCH AND HOLD REQUEST LOGIC CO3

AGA

870813;
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21 /.74AS158

3 ADDRA 2 4
3 ADDRE 5 180
3 ADDR3 14 |co sb ROW/COL.0 s
3 ADDR4 14 |no sbz ROw/COL 1 s
3 ADDRS 3 |A1 cb ROw/COL2 s
3 ADDR10 s |84 oe ROW/COL3 s
3 ADDR41 10 Jes
3 ADDR12 13 |ns

s £E

H sr

22 /.74AS158

3 ADDRS 2 |ao
2 ADDRE s 180
3 ADDR7 11 |co sb ROW/COL4 5
3 ADDRE 14 150 sbz ROW/COLS s
3 ADDR13 3 lA4 cb: ROW/COLS 5
3 ADDR14 s les ne ROW/COL7 m
3 ADDRIS 30 les
2 ADDR46 13 |n4

LSE

15

4 COLADR :

-RESET 210 
1.1B0E

sf 20-B /.74A574
1 REFR se ln 113
4 REFC ssdr 10-D /.74A500 L4

ole

10%
12 COLADR +

Fi
9 / PAL1GRSA ov

+ -OBCMD 2 pis ”RAS0 53 ADDRO kl VÆ -RAS1 s
3 BEN 4 bis -WELD s
1 -S4 & ser -WEHI s7 BANKO 6 mr -ENMEMO 5
7 TBANK1 z SER TENMEMS s
1 REFR 8 3 IREFC 8

9 14 -COLADRS +
T

1 11
0-A /.74A5001 -CPUOK i

4 TPE /.TP SIGNAL

RI /.180E

24-D /.74A504
sy m

På 38 58 3 13
(min

akW 33-B /.74ALS08 Fe 124
4 so 4
i 51 s 10-8 /.74A500

-C /.74A500i Al 441-A /.74A574 107c Aso-s2 s
1 beln afs Al -08cmD 471 cPuankK alr

(

(

sof 11-8 /.744574 |
. -COLADRS 32 |n sf a Cas s

ss lår

oe

13f
rn. DESIGN

OM451 SKA
Fr, DRAM CONTROLLER CO4

AGA

— 570813



26

1 .414648 /. 41464 13

a+ |ao R/C0 14 [Ao
+ ROW/COLO ser 2 R/CO . R neo n

4 ROW/COL1" a33E + R/C1 33 AM R/Ci 3 m
+ rowcae dTOOf &g R/ce 2 re Re 2 &

4 ROW/COL3 7 8 R/C3 43 RC ii .
R/C4 el 84 Row/co+ slers 2 

> 
R/CS 7 las
sus —

+ ROW/COLS 33 + R/CS 2 AS 5 s
4 ROw/C6 Sara g R/cE s AS eres 6 .

+ ROW/COL7 8 R/C7 a ” 7 a ”

- Hi s———————g
4 = åJS7LT 2 - iq ks Hex w
+ -CAS EE3 4 -CASX 2 ER vs

+ -RAS0 THI & -Rasox OS sg ms =RASix så mm

” i FEE q Di De D3 D4I Di De D3 D4' | 2] 315147al 3lss 171 ADD i

: == i 17 /.41464== | 6 /.41464
' I KRO oOo 34 Ryc0 14 |ao' RE: W RYC1 13 faiKK Ret 13 fas F/Ct saas

N RG 14 Fe R/C3 ra
VE, Pr: R/C4 el

N R/ES 2 Pad R/C5 27 las
N RE £ Pr: R/CB s las

oa in s R/C7 10 fa7ER cq ” -WELX ad -vE
A re 150 DE -CASx 167 -c4s

Een Er OX bye -RAS1X -RAS-RAS4 172 -Rusix KL Ras sq -RAs hr åg Mm

(lt B meer kr Di D2 D3 D+
LENMEM: 3774. -MEMi: K i(É........... ig DE 03 Ds . id

2) 315147BE e| 3/15|1733
1 AD4

ADS '

15 /.41464i ADE | 4 /.41464
' zz | R/C0 AO1 K R/c0 14 Pao B/co 14 ”

R/C1 13 las R/C1 12 Ms

mE= ns R/C3 14 143
mr 8 ii R/C4 ele
R/CS z N R/CS 2 las

K FE F Fr R/CE s las
mm s R/C7 10 147sie R/C7 re É Sa

(6 -vex -WEHX id -vE WEHX id-WEHI s 6-7 ze w

an L "RAS0: sg me -RAS1X S i: RAS
Er« id me -MEM1Xx id -De
HEE En Di De D3 D+Di De D3 D4

2] 31457al 3415/471 ADE

: as ” 13 /.41464An1o j 2 /.41464i Dit | 14 R/C0 AOi R/C0 w R/cO 14 n

R/CE m R/C2 Æ
Rn s R/C3 3M41464 bet Eg]POWER FOR M41 ve nm DE s

ver Go R/C4 Fi Ta 9] Mm

R/CS 2 lus => ss

ORE SS ss! ave — ss!
PIN PIN LE ms CE ———Z-l ”

2 R/C7 ” R 10 ”
NE Ge 5 ERNE 7, Fr = ek ig =

DN zeax 146g-css - En mig us
Near sd us s5D id

HEDE "3: di ce D3 D4
ETT 2! alish7; fp1> 2] 3115147 |1 AD13 l

AD14 L
hi ml
1 ADS

UNIT DESIGN cos

el. nu 128K/256K RAM ARRAYESSEN [SER

870813



71.814855

5 RycC0 s fa R/C0 6
s R/C1 ) zl R/C1 Z

s Ryce Fr R/ce g

(3 wyc3 s 143 R/C3 8
5 R/C4 11 144 R/C4

s R/CS nm 12 las R/CS 2
s R/C5 mi 12 las R/C5
s R/C7 JY 447 R/C7

7 ROW/COL& 7r—mg R/CB mi 15 las R/CB
s -WELX SIL2/3Æ VV ave -WELX
s -RAS0X VV ad ras = BASIX Q
5 CASx al 32 css -CASX 709
5 -MEMOX NY CE -MEMIX

VW Di De D3 4 C
; ADO sl 28/19

1 aD1 '

ig == j | 5 /.814255 16 /.814255
108 ÅL rsco s fm R/CO s Tao

Ko Rsci1 2 las R/C1 zl
Ryce Fr rca 8 la

R/C3 3 R/C3 s |A3
R/C4 Æ. R/C4 så las

KO R/05 12 las R/CS 12 las
Nu 13 las R/C5 123 las
<= 14 147 R/c7 14 147
R/CB 15 las R/CB as las

NO -WELX age -WELX ac ve
RK. -Rasox 4 gras -RAS1X 471 RAS

KU -casx 324 cas -CASX Ze cs

—MEm0x oE -MEM1X 1670
Di De D3 D4 D1 De 93 D4

; AD4 s| alse:s 1) 2helss

1 Ans r

1 ADE | ] 3 /.814255 14 /.814255
1e— "7 KO R/c0 sf R/CO are

KCrscs zl R/C4 2 las
KO R/ce ae |az R/C2 ae la

R/C3 3 R/C3 9 142
KO R/c4 14 144 R/C4 11 14
Å RcSs 12 las RycSs 12 las

NE 13 lss RB 33 las
Ry FVA RC 4 FC

Rye AB R/CB 15 las

4 TWEHX —WEHX aq ve =WEHX age
4 RAS1X0 -RAS0X RAS =RAS1X 471 RAS

4 CASX NE 227qcs QlAX 127qcss
4 ESTER memo 18 zmeMX 46 dre

D1 De D3 D4 Di De 03 D4

. Ane 1! 2hst19 1) heks

4 Abs '

4 8210 J | 1 /.814255 12 /.814255
1 AD11

EN 0 FJ ac0 &£6 |ao

Res 2 las aWC 2)l|ai
Nore 8 lse ve 8 |
Nwa ala QW 3143POWER R/C4 så |a4 R/C4 34 |A4

ver ("3 R/C5 s R/C5 2 las
Rrce 13 |as R/CE5 13

mn fæl Nore 34 fæ ave 4! Pe
4 15 las R/CB 35 lag

f -vex BE -WEHx ave

|Nrasex madras QASssX — 4dras
D|<rrax wdus QX 12 7cas

-MEN0x CE MMX 48d10E
1 AD12 D4 De 03 D4 D1 De D3 D4
1 AD13 l sl 2lal19s 3] alels
1 AD14 1
1 AD1S L

oms enTHU, KA
DWG. NO. BAN SieK / 1M RAM ARRAY COS

870813
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RAS /.3K

ERii 27 / PAL1ELBA ' e
| 1 bus -BANKO | — rs13 -DEBUGBOARD .

4 0800 2 -BANK1
3 ADDR37 Pz- -SYSACC M
3 ADDR18 4 Ti -SYSBOOTSEL 8
3 ADDR1S s bs2 -REFRESH i2
3 ADDR1E 6 pi4 I SYSMEMEN 8
8 -MASTEREN z 3 ROW/COLB 6

—— RE! ei
s

4 COLADR i

'a17 /.180E

"comes
. Fee MEMORY ADDRESS DECODER C07
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8 ROD RiB /.1K FæD /.4K
s =o80acK

| i-A /.74AS74 sol 25-B /.744S74
1

8 ma 2D 141 5 s2 'n 118 14
8 SER 2'T silr

! 0—6£ [8

KÆRE så
DACÆN 8

10 —PESET

28-C /.74ALS00

24-E /.74AS04
—a

8 SYSOK 44 9 19 46 /.D/ASMH

m vilse oasyscK 8
12 -DACKX rar ye 146 -OBnAcK mm

£ 143 y3 [14

———8 IM Y4 LIS
ii i al 9

13 'æ æ 7

se TOW 35 183 5 TOR 10
12 RESET DRV 17 154 13 RESET DRYS 10

EN E

af 19!FE Di
| 29-D /.74ALS00 24-F /.74A8504

En een:
13

29-A /.74ALS00

FA

| 398 /.74LS125

4 | og MASTER 14

| s)| så L -MASTERI e

i 1.743LS00

77 Z.TP SIGNAL

8 DACKEN

-MASTEREN e
4Å 34-A /.74AS74 40| 34-B /.74AS74

een 415 sm 13 FC /.74.5125
BT sir u

| ...—& 0
39-D /.74LS125

PA a3af Fæ /.sk 10 FN
CO 2 11 11

1 —CPuDLK

7 -SYSÆMEN 13)

38 / PALAGR4A

7 =SYsace 2)! pig DRaK se
7 -SYSBOOTSEL Fil az -BYRR 9

1 zoo + ps8e
1 ro & pia -SYSBUFEN s
1 RR E mfra -SYSBOOTEN s
s -MASTEREN i Æ! ps
Pi ære a mee Dora 8

Pei DRax Fa
[TE

1 ali Punk hl Æ
pm FSR

Og 23-A /.74ALS08
0]æ7 /.180E 4 3 AREADY i

13 DBAREADY | 2

TT 5

COM4S1 SKA T E CON
ER. Er AT-BUS INTERFACI ONTROLLER CO8

880407



ER: ) 333adigsgsu YYYYQYYYY 3 444 3 33333 mn ÆLTET (EREm|æøljn! ml! + m! uw! +] oa + En mi rim uns m din IDIM318/318/313 313 333333 ala! 39333333 & HEE EEEEE SBERDEHE 3/33) 3
11

11

41

11

CO9

LA2115

04/12

KHg

am
8

n ar+ j 3 LJ | aÉ Z å w Ø jz RB < N 3S N bs bl |z ÅRze mm) 7) af uw mg må KERNEN ERE N ER SKARE HERRERNEFEE LET TT B8NBSNKBuDEt | BSNBASB BB og HBARBEBBul HARSNMEBREi

S BSNMESUBDN FETLELT TUR BANAN AT= EELETELEUR DELETE ER:add oe dn øl ed el wo ml vd em ul N i el om ml mu hy af m] ef ul Nå) ø) od me) ul 0) ad] of< i |a (4CJ z gcul ml 8 <ha fa va ci øul x/mtuln|s + als ute ml ul we x xb/g glalgglma| Pis PE BIEBER BE — BEBER BB E SESgEseE ; beg age 5 FS Bade
13 |D4

14

AT-BUS INTERFACE

udd"mæommm mmm mm
mm mm mm mm

-BHEN

øm mm
ERE RE He]

12

12

12

12

12

12

12

DESIGN

UKA

DRAWN 1 Ty

880405

10

8

UNIT

COM454
No.
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[Ng 33-C /.74ALS08
13 -DBGRESET 9 8 -RESET i

39

48 / PALIGLBA

12 sa 1 |sao 119 Ecere Ej
12 El 2 Isa ATINT 8] RETOK == 1

12 sæ 3 Isa tå
12 s43 + |SA3 RESET fys | 3 æ
12 Sa4 S |sa4 IR BNe2e2A
8 on 5 |IOR SER s
10 on ZI10n — supi3—— 17044 "

45-A /.74ALST —8 lira RseT yt

(OX 9 |atinra PAVE1 >Ir0 1 3 4
IR 14 InBGRBET 680E

1 h PAT11S
45-B /.74ALS32 RÆ /.4K

4 5

1 =ATINTA su .

W3
8 RESET DRVE

Ov

S5 /.744LS1

sag 612 EA AC SER
12 AN sæ va pt -IOEN 19
12 Sa7 sæ ve iz

va fy

12 sas 3 |so va pil
12 SA5 2 |s1 vs pig
12 sas 1 ls rep

ACÅ 0 Æ

53-A /.745125

11 27 2 mk SA17 12

1

£3-8 /.74 5125

11 LA18 4 L £ SA18B 12

-C /.74LS125

11 Lass s 8 Sa1g 12

10

53-D /.745125

11 1/00HRDY 2 ) u4 DBAREADY e

F
s -BO0TBUF

UNIT DESIGN
COM451 SKA

DVC. NO. DRANN RESET AND INTERRUPT LOGIC CO010
ACA

870814



32

8 MASTER PiD 47

hd

s IRQ11 PAD 4

7 MENR PCS
<

7 MENN PAC 40 /
<

(= 1423 pic 2

8 LAB PC 3
” <

(=] LA21 Pac 4
N

8 LA2D PCS vv

(I SBHEN PC 1 /
—<

8 LA18 PCE vv

8 LA1B PC7 vv

8 LA47 PC 8
<

25 SS
PiD 16 T

F's

PAD 18 bål sv Bu

OV

we
NPD 8 -DACKO
> 

”;
PiD 9 DRa0

CPAD 10 -DACKS

CP3D 11 DROS pi
CPaD 12 -DACKS

CP1D 13 DROS ”
CPaD 14 -DACK7

CPp1D 15 DRa7
dl hud

ae,

w4P48 18 DRO4
CP38 17 -DACK4 pr:
CPB 6 Dre fl

søC PB 25 -DACK2 be ws
CP18 15 DRa3 == BRax 8CP38 15 -DACK3 id -DACKX 8
” ø nd

Vi Avg

8 spe PC 41 4
8 spg PAC 12 7
8 Sp10 PAC 43 y
8 SD14 PAC 44
8 sD12 PAC 45 %
8 SD13 PC 46 >
8 SD14 PAC 47 7
8 SD15 PAC 48 2

<

UNIT DESIGN
COM451 |x. mu 

—TE NO. RAN AT-BUS CONNECTOR CO011
AGA

870814
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s sp PIA 3 vv

s ER PA B 7

s spe PAZ >

s sp3 P1A &
... sp4 PAS >
9 sps PiA 4

gs SD&E Pia 3

Se sD7 P1A 2

s san PAA 31
s SA1 PAA 30 5
s Sae PIA 29 7
s SA3 RED]
s SA4 PIA 27 2

s SA5 PA 25 7
s SA6 Pia 25
s SA7 PA 24
på SAs PA 23 7
s Sag PA 22 y
s SA19 PiA 21 7

. SA11 PIA 20 7

. Sa12 PiA 13 7
s SA13 PiA 18 7)
s SA14 PiA 147 7
m SA15 PIA 16 7
s SA16 P1A 15 5

7 -REFRESH PiB 19 7
10 SA47 PIA 14 7
10 SA18 PAA 13 7
10 SA19 PAA 12 7

<

NP4B 13 
ml 8

CP18 20 
sysaKk 8

C Paa 11 
AEN 10FB 2 
RESET DRV 28

SPA 10 1/0CHRDY 10

12

PB 9 T
Pe

PiB 7

” 2 '. ec3 Eral z

SP4B 3 1

CP1B 2s

hd es LO ST ece
NP18 31 le > on

CP18 1

CP38 10
”

AM A34 c4 c18

C] e (] e
U e e e

81 831 Di D18

SOLDER SIDE SOLDER SIDE

"Coma4 SKA

SE. Rn mm AT-BUS CONNECTOR CO012

AGA

870814
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Vi L 7
; ADo

5 1

æt 1)
i AD - 7

2' i

me an -DBGRESET in
1

1 -PROMSEL i:
12£ | |]

1 AD

1 -PCS4 I

DT4 AD4 bre

5

-DBINT 1
1 ADS [ DBAREADY 8

';

[I r " tø
DTT

1 ADE ov

. AB LJ ”

Q R13 /.4K -RXINT

1 AD? cm:

; "7 , 8
. ADE

i m8 — ! z
n ans

ER BET:

1 m13 w ]
i AD10

i -BHEN dis

c TT !
1 AD11

2

+ DBALE ! i —
n anse w
1 -50 13
1 vr ] i
im AD13

1 -s4 14

1 ma] — ] i
1 AD14

1 -æ "ls

]

1 AD15

1 -CPUDLK — hs

ENS DEBUG BOARD CONNECTOR c0137—
AGA
870814
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32 /.SN74HCT240

FS -CIA 2 tar Yi ADo 115 -DSRA s la Va org AD1 1
is RECEIVE s 143 vat ADe 1
15 sax B |A4 va ie AD3 1
15 —T 318483 019 ADs 1
15 ICTSA 33læ —æbz ADS 1
15 zcDA 15 |s3 øbs ADE 1
2 DTRA 32 |84 0p3 AD? 1

EN EN
"BEDER e.

ir] or me use 42-F /.74ALS04

42-D /.74ALS04

1 RD

42-E /.74AL504

UNIT DESIGN

COM451 SKA
FEY) TEN V.24 AND X.21 CONTROL SIGNAL BUFFER C014
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r12 ri2

De D4
£& /.75150 1n914 1N314

-RTSA 
REG TO SEND!2 2 D- Få —

de R47 /.330E
EY

Ti READY2 =DTRA 3 : oVv DATA TERN 6

RØB /.3K c11 — RS2 /.330E
I D1 sn

1N914 ov

& /.75150 T42 1317814

2 D É 2 b2 — TRANSMIT DATA 4 46
33-D /.74ALS08 eg 847 7.30

42-C /.74AL504 N u en

H > 0533 / -m om vask 15

2 TESTCK

1 751541
DV-PINS

»SV-PIN1S
N.C. -PINS, 16

€2 /.25.534
S2-B /.74.574 10

å ri TiB) 16
12 p FH ba TIA) ma 15

z 5 CiB) 16rs Få3 /.3K ==2 oe pi Ctal 16

10 xesc«r så| sg pi Xe1CKk- 16
16 Let å 35 (14

KÆR 59 /.SN75154 E E pi
16 qf€C DATA F48 L-330E 4 13 | 12

C10 zT cl R43 /.180E
in E ov TI 14

av .16 «REC CLOCK R48 /.330E s hu SB /.74AL5157

TI GE 2 2 (40(=:]

NE 5 |80
46 gTRANSM aock R45 /.330E 5 NYE 14 |co ARE! FDA 2

cs 1 1+ Ina [4 IRXCA 2
NE 3 fas cf 9 DTXCA 2

16 «TEST INDICATOR PSS 4. 330E z br 681 plue ICTSA 2.14
c14-l a+ | 20 |cs
an == 33 |p1

R40 s &E

RIB) (sa18 61 /.28LS32 1 d
16 RIAl Farm 2 3
15 TB) 7. 120E

1 RQ7 /.180£ 50-8 /.74.586
& s165 TIA)

S!B) 73808 -CDA | 2
15 Sø
16 Sta)

RS0 /.120E 43-B /.74ALS08

F31 /.3K

36 /.3K (m|

i 7 ssf

R Co | 44 50-A /.74L586

YA
RS4 /.330E 

4 13CALLING INDICATOR16 INDI! r—— "av = RENEN F= 1
Ci3 B+ T PE CI

RS3 /.330E 
.

15 DATA CARRIER DET 2 st 10 Bi /.74LS161

cia2 2 |

Em"RS1 /.330E
16 aDATA SET READY — ls4 6 bu

—= ci0o 1 ll DCIA 14
En -DSRA 14

m R49 /.330E dy

16 ag (LEAR TO SEND — FÅ mu ol
— Ta 34 3 > Mm -RECEIVE | 44

ELI

2 48-B /.74AL 504
UNIT DESIGN hed
COM451 ska7 re V.24 AND X.21 SERIAL INTERFACE C01S

ACA

870814
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15 CiB)

35 TRANSMIT DATA

TRANSM CLOCK 15

ps REC DATA 15

z siB) is
is RED TO SEND 187 hi

N REC CLOCK 15

17 CLEAR TO SEND 15

s Star 45

18” DATA SET READY 15
al RIB) 15

19

15 DATA TERN READY Lad

DATA CARRIER DET ss

ein RIA) = 5
i5 TIA)

z CALLING INDICATOR is

mil TIA) ss
10 TEST INDICATOR ss

ll —s-sæxe1 15
11 18) is

is T!IB) dl

is Ca) kal
=Då

m<d

2 TESTV24/x24

æ

15 vesk vær:
15 xesckr Be at

»

is Xe4CK-

UNIT DESIGN
COM451 SKA

TD. TER V.24 AND X.21 CONNECTOR C016

870814
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4.4 PAL and ROM description

ABEL (tm) Version 2.02a - Document Generator
LAN451 I/O BUS Controller, 2. FEB. 1987 ,

Jens K. Andreassen , Regnecentralen A/S
Ballerup

Equations for Module PAT113TX

Device PAT113

Reduced Equations:

enable nsysbooten = (1);

enable nsysbufen = (1);

enable årgck = (1);

enable syscik = (0);

nsysbooten = !(!"nsysbooten & !nsysmemr

i Insysbooten & !nsysmemw

i Inmast & !nsysacc & !nsysbsel);

nsysbufen = !(!nsysbufen & !nsysmemr

it Insysbufen & !nsysmemw

i Inmast & !nsysacc & nsysbsel);

nårgr := !(!Insysacc fé !Indrgr & !nlock);

aready := !(nmast & !nsysacc

i Inrefc & nsysace

i Inmast & nrd & nwr);

nsysmenw := !(!nmast & !nsysacc & !nwr);

nsysmemr := !(!nmast & !nrd & !nsysacc);

dårgek = !(sysclk

i dårgx & !ndrgr

ii dårgx & sysclk

i Indrgr & sysclk

it nårgr & sysclk);

Page 1

03-Apr-87 01:42 PM
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Page 2

ABEL (tm) Version 2.02a - Document Generator 03-Apr-87 01:42 PM

LAN451 I/O BUS Controller, 2. FEB. 1987 ,

Jens K. Andreassen , Regnecentralen A/S,

Ballerup

Chip diagram for Module PAT113TX

Device PAT113

P16R4

REE EEN ø FÆRD ENEEE

ø Ø / ø

Ø 00 0 rr ø

ncikø 1 20 ø Vec

ø |

nsysacc ø 2 19 ø sysclk

ø Øø

nsysbsel øf 3 18 ø drgqck

ø ø

nlock øf 4 17 ø nsysmenr

ø ø

nrd ø 5 16 ø nsysmemw

ø (I

nwr ø 6 15 ø aready

ø (|

nmast ø 7 14 ø ndrgr

ø ø

nrefc ø 8 13 ø nsysbufen

( ø

drgax ø 9 12 ø nsysbooten

ø ø

GND ø 10 11 ø noenable

ø (

ø ø

end of module PAT113TX
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Page 1
ABEL(tm) Version 2.02a - Document Generator 03-Apr-87 01:55 PM
COM451 I/O interrupt and reset , 30. MARTS 1987,

Jens K. Andreassen , Regnecentralen A/S,Ballerup
Equations for Module PAT131Tx

Device PAT131

Reduced Equations:

enable nioacc = (1);

enable atint = (1);

enable reset drv = (0);

enable swl = (0);

enable nirql = (1);

enable nreset = (1);

enable nbootck = (1);

nbootck = !(!nioacc & !sa0 & sal);

nioace = !(!Inioen & !niowr & !sa2 & sa3 & !sa4 & swl
ii Inioen & !niowr & sa2 & sa3 & !sa4 & !swl);

nreset = !(ndbgreset & reset drv

ii ndbgreset & nioacc & !nreset
it ndbgreset & !nreset & sal
it ndbgreset & !nreset & sal

ii nåbgreset & !nioacc & sa0 & !sal);

atint = !(!Indbgreset

H !ninta

ii Inreset

Ht latint & nioacc

it latint & !sa0

H latint & !sal);

nirgql = !(!indbgreset

HH Inreset

ii nirg & !nirql

ii Inioacc & !sa0 & sal);
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Page 2

ABEL(tm) Version 2.02a - Document Generator 03-Apr-87 01:55 PM

COM451 I/O interrupt and reset , 30. MARTS 1987,

Jens K. Andreassen , Regnecentralen A/S,Ballerup

Chip diagram for Module PAT131TX

Device PAT131

P16L8

BE se ø VÆ EEEn

ø ø / ø
DØ <0<0io5£RBR 2) ro ø

sal ø 1 20 ø Vec

ø ø

sal ø 2 19 ø nbootck

ø ø
sa2 ø 3 18 ø atint

ø ø
sa3 ø 4 17 ø nioacc

pg (v) ø
sa4 ø 5 16 ø nreset

ø ø
niowr ø 6 15 ø nirql

ø ø
nioen ø 7 14 ø reset drv

ø ø
nirq ø 8 13 ø swl

ø ø
ninta ø 9 12 ø

ø ø
GND ø 10 11 ø ndbgreset

ø ø

ø ø

end of module PAT131TX
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Page 1
ABEL (tm) Version 2.02a - Document Generator 03-Apr-87 12:40 PMLAN451 DRAM controller .21 jan 1987

Jens K. Andreassen, Regnecentralen A/S, BALLERUP
Equations for Module PAT116Tx

Device PAT116

Reduced Equations:

enable nem0 = (1);

enable neml = (1);

nem0 = !(!ncoladr & !nras0 & nrefc & !nsl);

neml = !(!ncoladr & !nrasl & nrefc & Insl);

nras0 := !(Incoladr & !nrefc 4 !nbank0 & !'nobcmd & nrefc);

nrasl := !(!ncoladr & !nrefc 4 !nbankl & !nobend & nrefc);

nwelo := !(taddr0 & !nbank0 & ncoladr & !nobend & nrefc & nsi
i laddro & !nbankl & ncoladr & !nobemd & nrefc & nsi);

nwehi := !(!nbank0 & !nbhenl & ncoladr & !nobemd & nrefc & nsl
Å Inbankl & !nbhenl & ncoladr & !nobcmd & nrefc & nsi);

nrefc := !(!ncoladr & !nrefc & refr & !refrd

i nbank0 & nbankl & nrefc & refr & !refrd
i ncoladr & nras0 & !nrefc & refr & !refrd);

ncoladr := !(nras0 & !nrefc

i Inbank0 & !nobcmd & nrefc

i Inbankl & !nobemd & nrefc);
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Page 2
ABEL (tm) Version 2.02a - Document Generator 03-Apr-87 12:40 PM
LAN451 DRAM controller .21 jan 1987

Jens K. Andreassen, Regnecentralen A/S, BALLERUP
Chip diagram for Module PAT116TXx

Device PAT116

P16R6

BREDE EEN ø VÆSENER

ø Ø / ø
Ø 00 0 mmm Øø

clkø 1 20 ø Vec

ø ø
nobemd ø 2 19 ø neml

ø (

addro ø 3 18 ø nras0

ø ø

nbhenl øf 4 17 ø nrasl
ø ø

nsl ø 5 16 ø nwelo

ø ø

nbank0 ø 6 15 ø nwehi

( |”
nbankl ø 7 14 ø ncoladr

( ø
refr ø 8 13 ø nrefc

ø ø
refrd ø 9 12 ø nem0

| ø
GND ø 10 11 ø noe

( ø

ø ø

end of module PAT116TX
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Page 1
ABEL (tm) Version 2.02a - Document Generator 05-May-87 01:38 PM
LAN451 Memory selector, 29. JAN. 1987,

Jens K. Andreassen, Regnecentralen A/S , Ballerup
Equations for Module PAT117TX

Device PAT117

Reduced Equations:

enable nbank0 " eN

enable nbankl " -

enable nsysacc = (1);

enable nsysbsel = (1);

enable nrefr = (!nmast);

enable nrdwren = (1);

enable nholdl = (1);

enable rc&8 = (1);

nbank0 = !(1A19 & !nobcmd £ !nholdl & !nobenmd) ;

nbankl = !(!417 & A19 & nholdl & !nobcemd

i 1418 & A19 & nholdl & !nobemd) ;

nsysacc = !(!A16 & A17 & A18 & A19 & nholdl & tnobemd

i A16 & A17 & A18 & A19 & ndbgb & nholdl & !nobemd)

nsysbsel = !(A16 & A17 & A18 & A19 & ndbgb & nholdl & !nobemd) ;

rc&8 = 1(!A17 & 1418 £ 1417 & coladr £ 1418 & !coladr);

nholdl = !(hlda & hold £ hold & !nholdl);

nrefr = !(1A17 & !nobemd $ !A18 & Inobcmd $ 1419 & !nobecmd);

nråwren = !(A17 & A18 & A19 & !nmast);



ABEL (tm) Version
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2.02a - Document Generator
LAN451 Memory selector, 29. JAN. 1987,

Jens K. Andreassen, Regnecentralen A/S
Chip diagram for

Device PAT117

ndbgb

nobemd

A17

418

A19

A16

nmast

hold

hlda

GND

Module PAT117TX

P16L8

mme Øø [7777

( ø / ()
Ø 000 mm (

ø 1 20 ø
ø ()

ø 2 19 ø
ø (

ø 3 18 ø
( (

ø 4 17 ø
(o) (
ø 5 16 ø

ø ()

ø 6 15 ø
ø ø

ø 7 14 ø

ø ø

ø 8 13 ø
() ()
ø 9 12 ø
ø ø

ø 10 11 ø

[) ø
ø 

()

end of module PAT117TX

» Ballerup

Vec

nbank0

nbankl

nsysace

nsysbsel

nholdl

nrdwren

rc8

nrefr

coladr

Page 2

05-May-87 01:38 PM



46
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4.6 Assembly drawing
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4.7 Plugs

4.7.1 AT bus connector

A side (component side)

1/0 Pin Signal Name

Al -I/O CH CK (not connected to COM451

A2 SD7

A3 SD6

A4 SD5

A5 AD4

A6 SD3

A7 SD2

A8 SD1

A9 SDO

A10 -I/O CH RDY

All AEN

A12 SA19

A13 SA18

A14 SA17

A15 SA16

A16 SA15

A17 SA14

A18 SA13

A19 SA12

A20 SA11l

A21 SA10

A22 SA9

A23 SA8

A24 SA7

A25 SA6

A26 SA5

A27 SA4

A28 SA3

A29 SA2

A30 SAl

A31 SA0



B side (solder side):

I/O Pin Signal Name

Bl GND

B2 RESET DRV

B3 +5V

B4 IRQ9

B5 -5V

B6 DRQ2

B7 -12V

B8 OWS (not used)

BY +12V

B10 GND

B1l -SMEMW (not used)

B12 -SMEMR (not used)

B13 - IOW

B14 - IOR (not used)

B15 -DACK3 (not used)

B16'" DRQ3 (not used)

B17 -DACK1 (not used)

B18 DRQ1 (not used)

B19 -REFRESH

B20 SYSCLK

B21 IRQ7 (not used)

B22 IRQ6 (not used)

B23 IRQ5 (not used)

B24 IRQ4 (not used)

B25 IRQ3 (not used)

B26 -DACK2 (not used)

B27 T/C (not used)

B28 BALE (not used)

B29 +5V

B30 osc (not used)

B31 GND



C side (component side):

1/0 Pin Signal Name

C1 SBHE

c2 LA23

c3 LA22

C4 LA21

C5 LA20

cC6 LA19

c7 LA18

cC8 LA17

cg -MEMR

c10 -MEMW

C11 SD8

C12 SD9

C13 SD10

C14 SD11

C15 SD12

C16 SD13

C17 SD14

C18 SD15

D side (solder side):

1/0 Pin Signal Name

D1 -MEMCS 16 (not used)

D2 -I1/O CS16 (not used)

D3 IRQ10

D4 IRQ11 (not

D5 IRQ12 (not

D6 IRQ15 (not

D7 IRQ14 (not

D8 -DACKO

D9 DRQ0

D10 -DACK5 (not used)

D1l DRQ5 (not used)

D12 -DACK6 (not used)

D13 DRQ6 (not used)

D14 -DACK7 (not used)

D15 DRQ7 (not used)

D16 +5V

D17 -MASTER

D18 GND

used)

used)

used)

used)
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4.7.2 The 25 pol D-connector

The D-connector seen from the rear:

Pin Signal Name

...... 6...6...... eee

Æveeeee0e0eeee

Signal Name

1

00 ÅA VW N
br Ek WN KH O

Shield

TRANSMIT DATA

REC DATA

REQ TO SEND

CLEAR TO SEND

DATA SET READY

GND

DATA CARRIER DET

T(A)

I(A)

-SELX21

T(B)

N.C.

14

15

16

17

18

19

20

21

22

23

24

25

C(B)

TRANSM CLOCK

S(B)

REC CLOCK

S(A)

R(B)

DATA TERM READY

R(A)

CALLING INDICATOR

TEST INDICATOR

I(B)

C(A)

4.7.3 Debug Board Connector

The Debug board Connector seen from

16 1/5 44 13

Cø e e &e

be e e+ &e

ae &e &e &

16 15 14 13 13%

the

il LOL I LL IL DLL LÅ

Solder F/de
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Pin Signal Name Pin Signal Name Pin Signal Name

Al ADO Bl +5V C1 -DEBUG BOARD

A2 AD1 B2 ov c2 -DEBUG RESET

A3 AD2 B3 +12V c3 -PROMSEL

A4 AD3 B4 -12V C4 -PCS1

A5 AD4 B5 CPURESET C5 -DBINT

A6 AD5 B6 ov C6 DBAREADY

A7 AD6 B7 A16 C7 -RXINT

A8 AD7 B8 A17 C8 IDENT1

A9 AD8 B9 A18 c9 IDENT2

A10 AD9 B10 A19 C10 IDENT3

All AD10 B11l ov C11 -BHEN

A12 AD11 B12 OBALE C12 ov

A13 AD12 B13 -WR C13 -S0

A14 AD13 B14 -RD C14 -S1

A15 AD14 B15 ov C15 -S2

A16 AD15 B16 +5V C16 -CPUCLK
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