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1. INTRODUCTION

This manual describes the LAN451 board. The LAN451 board is an

intelligent RcMikronet adapter with IBM-AT I/O bus interface.

The LAN451 is provided with a 80186 CPU and 512 k bytes of local

RAM. The LAN451 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 82586 LAN 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.
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Fig. 1.: Block diagram of the LAN451 board



2. GENERAL INFORMATION

2.1 Short Description

Fig. 1 shows a block diagram of the LAN451 board.

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 82586 LAN controller is a coprocessor operating

parallel with the 80186 CPU, see (1). The 82586 can access the

Local Memory and communicates with the 80186 through this memory.

The 82586 interfaces the RcMikronet interface logic.

The Local Memory consists of 512 Kbyte DRAM. No PROM is available

on the LAN451 board. The Local Memory can only be accessed by the

80186 CPU and the 82586 LAN controller.

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

onto the system memory through the AT bus. The Boot Memory 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 15 pol D-connector the LAN451 board can be connected

with a RcMikronet transceiver.

A 48 pol EURO -connector on the LAN451 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.



3

Through the Reset and Interrupt Logic the LAN451 can generate an

interrupt on the system board and the System Board can interrupt

the LAN451 board. The system board can also generate a reset

signal to the LAN451 board.

A maximum of two LAN boards (LAN451 and for LAN452) 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 : 512 Kbyte expandable to 896 Kbyte by

(Local Memory) mounting extra DRAM devices.

Off board Memory

Boot Memory : 64 Kbytes of the system memory.

Buffer Memory 1: 64 Kbyte of the system memory.

Memory address range

Local Memory : 00000H-7FFFFH

Boot Memory : FOOOOH-FFFFFH

Buffer Memory :) EOOOOH-EFFFFH

2.2.2 Environmental Specifications

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 : 20 mm



2.2.4 Power Specification

Power Dissipation : 7.5 W max.

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

Vdd 1 +12V +/- 10% (0.5 A max.)

2.3 Installation

The LAN451 board can be plugged into any of the AT-1I/O slot. If a

LAN452 or another LAN451 is allready plugged into one of the

slots a jumper must be mounted on one of the LAN452 or LAN451

boards. The jumper must be mounted at the position named S1 on

the board. A maximum of two LAN boards can be installed in the AT

slots.



3. PROGRAMMING INFORMATION

This chapter contains the necessary programming information of

the LAN451 board.

3.1 The 80186 CPU

The LAN board is based on an INTEL80186 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 82586 LAN controller interrupt

INT1 Interrupt from the system board

INT2 Transmit interrupt from Debug Board

INT3 not used

NMI Receive interrupt from Debug Board

The interrupt vectors must be generated by the 80186 interrupt

controller it self.

3.1.2 The 80186 DMA controller

The two integrated DMA controllers on the 80186 chip is not used

on the LAN451 board.



3.1.3 The 80186 Timers

the 80186 has three integrated timers. Time

DRAM refresh request source. The timer must

generate a signal with a duty cycle of appr.

of max. 14 usec. The DRAM on the board then

RAS refresh cycle every 14 usec. An initial

required after power-up. After the pause a

refresh cycles are required. Timer 1 and ti

3.1.4 The 80186 peripheral chip select

The 80186 has seven integrated peripheral c

the LAN451 board these lines are used in th

r 0 is dedicated as a

be programmed to

50% and a cycle time

performs a CAS before

pause of 200 usec is

minimum of 8x256

mer 2 is not used.

hip select lines. On

e following way:

80186 chip I/O Address Desitnation

select pin range

!PCS0 !) PBA-PBA+7FH ! 82586 LAN Controller !

! ! ! Channel attention !

IPCS1 ! PBA+80H - ! Chip select to Debug !

! ! PBA+OFFH ! Board !

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

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

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

! ! PBA+IFFH ! on the AT-bus (IRQ10) !

1PCS4 1! PBA+200H - ! Ethernet ROM or Memory !

! ! PBA+27FH ! Map Register load !

1PCS5 1! PBA+280H - ! 82586 LAN Controller !

! ! PBA+2FFH ! Hardware reset !

1PCS6 ! PBA+300H - ! Turns on the LAN Led !

! ! PBA+37FH ! in appr. 0.5 sec. !

PBA is the I/O offset address contained in

register.

The MS bit in the 80186 MPCS register must

i.e. peripherals are mapped into I/O space.

the R2-RO bits in the PACS register should

101B, i.e. one wait state in I/O cycles for

the 80186 PACS

be loaded with OH,

be programmed with

PCSO-PCS3 asserted.-
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The R2-ROØO bits in the MPCS register should be programmed with

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

The PCSO signal generates a channel attention signal for the

82586 LAN Controller.

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 (IRQ10). 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.

The Ethernet address is placed in a 256x4 bit PROM. the 80186 can

read the contents of the PROM by executing I/O read instructions

with PCS4 asserted. The contents of the PROM is loaded onto the

lowermost four bits of the databus. The addressbits Al-A4 selects

four bits word on the PROM. i.e. the address range is O0H to l1EH.

Note that the address bit A0 is not used.

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.

When PCS6 is asserted a LED will light in appr. 0.5 sec.

indicating that the LAN451 is receiving a frame from the coax or

is transmitting one. The LED is placed in the front of the

computer.

3.2 LAN451 Memory

The 80186 1 Mbyte address space on the LAN451 is divided into

three parts:

1. Local Memory Address space: 00000H-7FFFFH

2. Buffer Memory Address space: E0000H-EFFFFH

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

FFFFFFH

juffer memory
register N

FFFEFH en

juffer m.

i Boot memory
! ap register

"00000 000000

Local System
memory memory
space space

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

3.2.1 Local Memory

The Local Memory consists of 512 Kbytes of on-board DRAM.

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

by the 80186 CPU and the 82586 LAN Controller. By mounting extra

four memory chips up to 896 Kbytes of Local Memory is available

on the LAN451 board. 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 LAN451

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 SAl16

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 SA1l16, 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 LAN451 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 LAN451 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 1/O write cycle, see

section 3.4.1.

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.
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7 6 5 4 3 2 1 (9;

LA23 LA22 LA21 LA20 LA19 LA18 LA17 SA16

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 LAN interface

The LAN interface consists of the 82586 LAN Controller (see (2))

and IC logic providing the LAN451 board with serial interface to

the RcMikronet transceiver.

3.3.1 The 82586 LAN Controller

The 82586 LAN Controller can only access the Local Memory. Any

addresses generated by the 82586 will be mapped into the Local

Memory. When the 82586 is started with a Channel Attention (CA)

the 82586 will start reading the Initialization Root in the

address FFFF6H, which is mapped into the Local Memory address

7FFF6GH.

The 82586 operates in the maximum mode. The 82586 SRDY/ARDY pin

must be programmed to act as ARDY input.

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/O0

addresses. DMA channels and AT interrupt signals. The reader

should also consult (3).
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3.4.1 AT I/O addresses

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

S1 1/O address space

on 304H-307H (the jumper is mounted)

Off 300H-303H (the jumper is not mounted)

If two LAN boards (either LAN451 or LAN452) are mounted in the AT

slots, one and only one of them must be configured with Sl in the

off position.

The LAN451 will recognize four AT I/O addresses:

Sl1=on S4=0ff

304H 300H Deassert the reset signal on the LAN451

board and load the Boot Memory MAP

register.

305H 301H Activate the reset signal on the LAN4S51.

306H 302H Acknowledge from the system board on an

interrupt from the LAN451.

307H 303H Interrupt to the LAN451 CPU 80186.

3.4.2 AT DMA Channel Select

The LAN451 board uses the DMA channel 0 on the AT bus to become a

Master on the AT bus. If two LAN451 boards or one LAN451 and one

LAN452 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.

3.4.3 AT interrupt

The LAN451 board can activate the IRQ10 interrupt signal on the

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

both activate IRQ10.
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3.5 Debug Board Interface

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

the LAN 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

LAN451 hardware. Section 4.2 gives a survey of the LAN451 board.

Section 4.3 contains the electrical diagrams of the LAN451 and

should be readen together with section 4.2. Section 4.4 contains

description of the LAN451 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 LAN451 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 8

MHz CPU clock.

Diagram page 2 shows the 82586 LAN Controller. The 82586 is

operating in the Maximum mode (MN/MX is low) providing the Bus

Controll Logic (diagram page 4) with the SO and S1 status signals

when the 82586 access the Local Memory. A Ready input pin is also

available in this mode.

The 82586 can be reset by the '82586RESET' signal or by the

'"CPURESET' signal. The '82586RESET' signal is connected to the

80186 PCS5 output pin. The 'CPURESET' signal is a reset signal

for the whole LAN451 board.
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The 82586 is a co-processor and obtains the access to the Local

Memory by activating the 'HOLD' signal from the 80186.

By the '82586CA' signal (channel attention) the 80186 CPU can

initiate the 82586.

The 82586 may interrupt the 80186 by activating the '825861INT'

signal.

Diagram page 3 shows the Address Latch.

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 or the 82586 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 LAN451 board.
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Diagram page 6 shows a Local Memory with 256Kx4bit DRAM devices.

Only DRAM devices with even IC numbers are mounted providing the

LAN451 board with 512 Kbyte Local Memory.

Diagram page 7 shows the Ethernet ROM and the Memory Selector.

The Ethernet ROM contains 16 nibbles of which 12 of the nibbles

constitutes the Ethernet address of this board. A nibble is 4

bit.

The PAL16L8A constitutes the Memory Selector and the function can

be described with the following table:

HOLDX —, DEBUG -,SYS -—,SYSBOOT

HLDA -,0BCMD PROM A19 A18 A17 A16 -,BANKO -,BANK1 ACC SEL

xX H x Xx x x x H H H H No access

L LI x OfX|X |x L H H H 80186 access

L L Xx 1 1 (9) Xx H L H H To Local Memory

L LIX 1t1i1|1|o H H L H 80186 access to

Buffer Memory

L LI|ÅH 1t 1 | |1 H H L L 80186 access to

Boot Memory

L L IL 1|/1i1l|i | H H H H 80186 access to

Debug Board PROM

H L |x O0|/XxX|X |x L H H H 80286 access

H L Xx 1 X |x x L H H H to Local Memory

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 LAN451 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'). Refreshing the System

Memory is done when the 80186 is activating the '-,LOCK' signal.
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Diagram page 8 shows the AT Interface Controller. When the 80186

access the System Memory the following sequence will occure:

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

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

The 'AREADY' becomes active.

3. If another LAN board has not activated the DRQ0O signal on the

AT bus this LAN board will clock the '-,DRQ' signal through

U18 and activate the DRQ0 signal on the AT bus.

4. The system board answer by activating the '-,DACKO' signal

which is gated into the LAN451 board and the '-,0BDACK' signal

becomes active.

5. 'OBDACK' is latched and the LAN451 board will activate the

"MASTER' signal on AT bus and the 'MASTEREN' signal on the

LAN451 board.

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

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

AT bus is also deactivated.

If the '-,LOCK' signal is activated by the 80186 the LAN451 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 PAL1618 and a 74LS138. A number of latches are implemented

in the PAT115 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:
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Signal Set by Reset by

(Writing) (writing)

ATINT System board 80186 with PCS2 asserted

(Interrupt to 80186) on I/O address (I/O address 100H-17FH)

307H(S1=L) or

303H (S1=H)

IRQ10 80186 with PCS3 System board on I/O

(interrupt to (I/O address address

system board) 180H-1FFH) 306H (S1=L) or

302H (S1=H).

RESET System board on System board on I/O

I/O address address

305H (S1=L) or 304H (S1=L) or

301H (S1=H) or 300H (S1=H) or

by System board by Debug board.

RESET DRV signal

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 the clock generator and data decoding

circuit in the RcMikronet Interface. A transmitter clock of 1 MHz

is generated. A receiver clock is extracted from the encoded data

signal from the transceiver. Receive data is also extracted.

Diagram page 15 shows the encoding of data to the transceiver,

the generation of carrier sense signal and some time out logic.

Diagram page 16 shows the receiver and transmitter in the

interface to the transceiver.

Diagram page 17 shows the 15 pol connector to the transceive

cable.
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TMRINS — Trrours | 23

2 — HOLD 50 ikon HDAl S1 HDA 2.7

8 INT3

R3 7.10K POWER

VET PIN9, 43

24-C /.74A504

13 -DBINT i s 6 cNnD | PIN26.60

UNIT DESIGN
LAN451 Ka ss

DWG. NO. DRAWN

AGA
870804
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26 /. 182586

14 —TxC 25 TxC Tx | 27 TXDE is
S3e cTS

14 ”RXC 23gq RxC RTS pga. RTS 15
14 FxD 25 | RxD
16 -cDT (309 cpr

-CRS15 É Zig cRSs

R47 /.18B0E CO]
1 HULDA s2 | HH DA mr læ 82586 INT 1

33 1 mv HorD| 43 HOLD 1.7

R18S /.180E H |
1 82586CA 35 | ca

ano | 2 AD0 —a3.5.6,.7,9.13
Re0 /.1K AD1

api | 21 3.5,6.7,3,13

ARDY ane | 20 ADe 3,5,6,7,9,13
ADa | 13 AD3 3,5.6.7,9,13

8 AREADY 39 |READY ans | 18 AD4 3,5.6.9,13

aps | 17 ADS 3.5.6.9.13
1 EPUCLK ze | ok aps [15 ADE 3,5,6.8,13

39-D /.74L5268 AD7 15 AD? 3.5,6.5,13
Y ADB [14 ADB 3.5,6,9,13

1 EPURESET 12 RESET ADS ADg 3,5,6,9,13

1 82586 RESET 143 AD1io | AD10 3.5.6,9.13
AD11 | 10 AD14 3.5.6.9,13
kamel 3 AD12 3,5,6,9.13
én13f| 8 4D13 3.5.6.9,13
sn14 | 7 AD1+ 3,5,6.9.13
ansf| &£ anis 3,5,6,9,13

POWER
SYMBOL PIN mel s M8 3.13

vec 48. 36 417 (4 7 3.13
m8| 3 m8 3,13

GND 12. 24
ms se A1g 3,13

so jptl -s0 4,13

ss ti —s1 4.13

BHEN ft+ ”BHEN 3,13

see ts

423 fps.

Aeon i

Ae1 [47

UNIT DESIGN
LAN451 SKA G2

DWG. NO. DRAWN
AGA

870804
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42 /.74AS573

2 2De 2 foo col3s ADDRO ,s
1 AD1 3 |n1 118 ADDR1 4.7.9
1 AD2 4 lv coal 17 ADDRE 4.7.9

1 AD3 s 1p3 c3f 16 ADDR3 4.7.9
1 2D4 —& |n4 o4 [15 ADDR4 4,7.9
1 ADS DS os| 14 ADDRS 4.9
1 ADE e los os (13 ADDRE 4.9

2 7 s 17 wise ADDR7 4.8
cs E

11 1

SS /.74A5573

1 ADE 2 Ino cof 19 ADDRE 4.9
1 ADS 3 |p1 21 ADDRS +39
1 AD10 + |ne ce 12. ADDRA 0 +.9
1 AD14 5 1p3 03 ADDRA1 4.9

4 AD12 s |n4 04115 ADDR12 4.9
1 0— AD13 DS osf 14 ADDR13 4.9

1 AD1i4 8 |Ds os[.13 ADDR14 4.3

1 AD15 s |nz ole ADDRAS +.9
sS E wø

11 1

35 /.74AS573

1 218 e Ino cof 19 ADDR1E 4.7.3

1 Ar 3 1D1 al[18 ADDR17 7
1 A18 4 Ina ael 17 ADDR18 7

2 A18 —5 |D3 03| 16 ADDR1S 7
1 -BHEN 

6 114 coal 15 
DBHENL 4

-2Jos osf1+

8 los osf 13

—3 |n7 [rå MEt-a

G E

—— mn CBALE 14| 1

Des /.180E

bg

UNIT DESIGN J]
LAN451 KA er

DWG. NO. DRAWN S3
AGA

870804



21 /.74AS158

3 ADDR1 2 lo

3 ADDRE s 180

3 8 ADDR3 11 |co ap ROW/COLO 5.6
3 ADDR4 14 Ino sb ROW/COL41 5,6

3 i ADDRS 3 lA4 cb: ROW/COL2 5.6
3 ADDR10 s |81 olye ROW/COL3 5.6
3 ADDR14 30 fer

3 ADDRA2 13 iD
s £E

i :

22 /.74AS158

3 ADDRS 2 60

3 ADDRE s f80

3 ADDR7 114 [co sb ROW/COL4 s.6
3 ADDRE 14 foo Ea ROW/COLS 5.6
38 ADDR13 3 fat cpå ROW/COL6 6

3 ADDRA4 s 181 rhy2 ROW/COL7 5,6

3 ADDR1S 10 lc4

3 ADDR16 13 |n1

s

1

+ COLADR

10 -RESET

R3 /.180E
10Å 20-B /.74A574

1 REFR 22 |n js

+ —REFE 11 iT 10-D /.74A500
ops

Cc12 1 == EAR 24.7
i L1 1

| ii eueH 6
| 10% 10%

9/ PAL1GREA | ov

+ -DBOMD 2 bs | Rae 5,6

3 ADDRO 3 017 pi IRAS1 5,6
3 -BHENL 4 ps -WELO 5,6
1 -S1 s SER IHEHT 5,6

7 -BANKO & b2 -ENMEMO 5.6

7 BANK 1 SER DENMEMS 586
1 REFR E] p12 -REFC +

3 | D+ -COLADR + 4

T DE

T

i 11 10-A /.74AS00 TPS
1 a -CPUCLK

1

R1 /.1B0E 2 |

RA || 24-D /.74A504

33-B /.74ALS08
RE /.1K

1 —S0 3 5

1 -S1 s 10-B8 /.74A500

10-C /.74A500
5 ga 4 11-A /.74AS74 s

1 om rs s
1 s2 !D 15 EN 8 IOBCMD 4.7

1 CPUCLK 3'r

(u M=

(|

sod 11-58 7.744574 |

+ COLADR: s2elp sf s =CAS 95.5
31 tr

obs

ål

UNIT DESIGN
LAN SKA

DUG. NO. DRAUN DRAM INTERFACE & REFRESH LOGIC S4
AGA

870804
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4 RoMW/ca0 på 2 R/C0O 14 fro 8 /.41464 rvco 72 41484 w
+ mad | 4 R/C1 13 las EEN TE
4 Rowcoe sj & R/c2 12 |a2 ed 12 jaa

4 ROW/COL3 7| 8 R/C3 11 143 R/C3 14 Jx3 ø

4 Row/coL4 4f— 2 R/C4 8 14 R/C4 4

4 ROW/COLS 3 4 R/CS 25 R/CS 7 las

49 R0W/Ca6 s|d | 6 ryce 6 las Fog TT] le
+ ROW/COL7 7 8 R/C7 10 la7 R/C7 10 la7

4 -WELØ 1 2 -WELX sq -ve -WELX 40 - NE
+ -CAS 3 4 -CaASX ON a65g-cas -CASx -CAS
+ -RAas0 sjT—> & -RAS0X —S5g-ras -RAS1X -RAS

+ DENMEMD 7! 8 -MEMOX 1Q-De TMEMIX DE
Fr Å D1 D2 53 D4 D D2 03 D4

12 ADO 2] 3145117 ] 34517
1,2 AD1 | |
1,2 AD2 

|

12 AD3

17 /.41464

R/C0D + fo 6 /.41464 R/CO 14 |20
K R/c1 13 far R/C1 das

R/C2 12 la2 R/c2 12 42

R/C3 14 143 R/C3 A3

RS 8 fas muydt oo —8 las
K R/CS z las sfvcs 7 las

RE 0 — £ las we —&£ fas
KR R/c7 so l47 mR/C7 10 fa7
KC-WELX e-VE -WELX sq -vE ny

Kcrax 0 sig -CAS UX 16g -CAS
4 go TRAS1 Z. TRAS4X ... JK -RASOX SQ -RA5 -RAS1X Se -rAs
+ ZENMEM1 3 4 MEm1x K -memox id -De -MEMAX 10 -D£

Sr D1 D2 D3 D4 Di De D3 D+
1.2 s— AD4 al 3547 2] shsh7
1.2 ADS "

1.2 ADS |

1.2 AD? T |
15 /.41464

k R/CO re Fe 4 /.41464 R/CO 14 |ko

R/C1 33 lat R/C1 13 la4

NulkS 12 faa ace — 12 |a2
K R/C3 14 143 R/C3 13

RR 8 fa4 R/C4 8 |lA4
Rk R/CS 7 has R/C5 2 las

KOR/CE s las R/C6 s las

HE od |a7 se 10 far
+ -WEHI 3 mn & "WEHX -HEHX — ag -uE -WEHX sq -vE

X —CASx -CAS mn rCASX 169 -cas
Å ZRAS0X sq -RAS -RAS1x Se-RAs

-MEM0x "DE PEMIX DE

D1 D2 D3 D4 Di D2 D3 D+

12 ADB 2] 345 7) al alish7” øl

1,2 ADS

12 AD10

12 AD11

R/CO 4 Ao 2 /.41464 R/C0 13 /. MEE 0

R/C1 13 fas R/C1 13 lA4

POWER: 41464 == FE R/c2 12 la2
vec | GND R/C3 11 13 R/C3 11 143
PIN | PIN R/C4 8 144 R/C4 se le

s | 28 XCR/C5 2 las R/CS z las

|]XNCR/E 6 las R/C6 6 lag

NET ao far R/C7 20 az
NUL = SENE ar; am HEX sq -ve

ICASX 159 -cas -CASX 157 -cas

-RAS0X -RAS -RAS1X SØ -RAS

meme 1g-DE -MEM1X 1d-De

D1 D2 D3 D4 D1 D2 D3 D+

...... AD12 2! 3115117 2) spsk?"

1.2 AD13 | |
1.2 AD14 

]

1.2 AD1S 
|

UNIT ... |Des1en -

LANGS mm 12B8K/2586K RAM ARRAY erne
DWG. NO. — |DRAWN

AGA

820804
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7 /.B8142585 18 /.814256j 6

R/C0 s fro
wd 86!

me oe 6 [ao mye ”Se 
R/C1 a) Mi 

met 2 m

ice 8!

g R/c2 nj s Ja2 Ar 2

: R/Er nj FE R/C4 14 144: DEERE ale as 32 |ss. R/CS 12 las rSr> i
g R/C8 + 13 las Fyr 315
: eg al rn R/C8 15 lg5 ROW/COL8 7r—m8 R/CB al is lag ER sb7 -WELX SR4 

3 ve HE 3 . =

: TRE N sovs -CASX zqus
s -CASX 

37 des sr v

: i , me D1 D2 D3 D4s ER V D1 D2 D3 D4 c 22 D3
j 21819| 2le1192 ADO

== ” 15 /.8142562 == | S /.8142552 K R/CO s fo
sw 6!

Be see en Ren ;o

R/ce Ef R/C2 8 la2
N R/CS ng R/C3 9 143
er B-a3 R/C4 iR/C4 Wi HER u m

R/CE n R/CE ABNO R/CE 13 fags sl i3 Ds
vÅ 1

mr an MÅ R/C8 15 lag
Er due -WELX WE—WEL.: HE

N d "RASIX 4 RAS- Q T-RASRAS0X sORAS EN us

Koss 7 dus 245 ex

Er E D: Di D2 D3 D4Di D2 D3 D4 ,

| 1819hj 2l18|192 AD4

É == : 14 /.814256: j 3 /.814255ie i | R/C0O s [ao188 —27 NERE nr ss bro
RS 7 fa Fer m

Wa oa nm gÆ&/C3 3 143cs m R/C4 A4Gee 11/NS RY/ES 11 fas "FE Jes

N 5/05 13 fe R/C6 13 leR/CS 25 SE -

NEEL=7 14 147 wo 1. ”

En TE gg VEHX WE-HEHX -WEHX ac ue zeer al
gs -RAS3X VV -RAS0X 40 RAS FE squwss 

CASx K -CASx øges == er

é KO -memox 15010E n
ER D1 D2 D3£ Q "2: 203 94 c :

N 2118119| 2118/191.2 ADE i

ie mi i | 12 /.8142586u2 om | Å En 6 1 /.814258 w1.2 AD11 ve dr .

hm 8 I L= m
KT R/03 9 143 ”

POVER: 814256 R/CS 11 144 m

ver CND NL:2 12 las ss
KT R/C8 13 las R/CS hsPIN PIN Er= m aÅ/CE 33 | 5

10 20 |» ” (SAS ÆRREES CIR s

KE 39 WE hal

Es FS CAS- zQus Ex s8doe
FEE "> Di D2 D3 D4Di D2 D3 D4 rer:

1
u2 mm | 1] 2hs 19, ]AD13

: t
1.2 il !
1,2 AD14 nl

2 AD1S

UNIT DESIGN BRRAV =

LANGS1 Ein S12K / AM RAM A
INDWG. NO. BRAUN

820804
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R16 /.1K

TP1 TP3 ==

Tre G 6 0 07.

28/ PAL1BLBA

13 -DEBUGPROM i mad, Patis4 hus. BANKO Wi
+ -OBCMD 2 be -BANK1 +
3 ADDR17 3 > i -SYSACC 8
3 ADDR1B 4 bis -SYSBOOTSEL 8
3 ADDR19 s p2 -REFRESH 12
3 ADDR16 (4 + -SYSMEMEN 8

-MASTEREN 03 ROW/COLB 6
2 HOLD 8 p5
1 HUDA gs

+ -COLADR 11

54 /.24510

5 Jao co f12 aDo 1.2

5. fa1

z |a2 cs f11 AD1 1.

4 JA3 bund

3 ADDR4 ov 3 |a4 cl 10 ADE2 1.2
3 ADDR3 2 las

3 ADDRE 1 las a(9 AD3 1.2
3 ADDR4 35 fa7

Gi Ge

13 14

n -PCS4

1 -RD

ør

UNIT ... ÅDesIGn
LAN451 SKA >

DNG. NO. DRAWN
AGA

870804



-DROcK8 Fee /.4K

Fr =O8DAcK

4) 27-A /.744S74 10) 278 /.744574

8 Dr 2JD ME s2ln 1lg
8 SsYsaK 3 IT sslr 8,11

! oL 5 oe

1 13]

8
10 ræsT

BSC /.74ALS00

48 /.9V4LEPMH

4 ville oesYseK 8

11 DAKX & | vel us -OEDAcK 8

———£ 143 val 14
84—E /.74A504

—— BIM valse
SYSaK 31 9 Pram di

i3 læ æ (7

2 —IO4 15 jæ als TOR 10
12 RESET DRV 37 | | 3 RESET DRYB 10

EN E

T 19
10 Si

29-D /.74ALS00 24F /.74AS04

32 3 41
22-A /.74ALS00

2

41-B /.74.S125

"MASTER Pei

-MASTERI 8

28-B /.74ALS00

eTPE7 /.TP SIGNAL

8 DACKEN

-MASTEREN 8.7
4) 34-A /.744874 40Å 34-B /.744S74

8 2 115 21 1lsa 41-C /.74.S125

alt silr
s mær

be ops 11

RES /.sK 41-D /.74LS125

1 13] 10 ENE

2 bur.) 10

1 PUK

7 Pe 13)
40/ PALSER4A

7 SYsAce PaTiia pin Drac
7 -SYSBOOTSEL 2 az -SYR
i Lock 4 15

1 mi) & pa -SYSBUFEN s
1 RR £ | 2 -SYSBODTEN s
e -HASTEREN z bs

æt -4 Aa! 44 DFQ 8
8 DRaX 2]

T cæ

w

ni Punk s] 11
8 SER

Q 23-A /.74/XL.508

Få /.180E 4 3 READY 2
DBAREADY FF

10,13 '

UNIT

LAN4S1 ska
DWG. NOD. TAN Lg AT-BUS INTERFACE LOGIC S8

880407



28 me Boer YYYYYYYY Er APET z YYYYYYYY = ÆFEET YU aaz D(79)

3)9131913131313 33333 32la| Å| 3/33 3 33 å SERBERE RE 31313) 3133818HKg

Page
y

i j ur SEEEEKa

u
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hælmn54alg

eve et et vd el vt et $dmæommmmm mmm mmåmmmmmm we md vi vi vi vi vi el et mt vt ed ed et em YYYYYYYu Sø 571g
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R18

ms: 33-C /.74ALS08

13 -DEGRESET 9 V 8 -RESET 1

rf /
50/ PAL1GLBA

12 sag 4 isa0 p:2 -NBO0TCK s
s2 SM 2 fsas — atInrpy2 STOR ATINT 1

12 Sae 3 |sa2 1
12 Sa3 4 |sA3 RESET

SA4 F c2
12 Sa4 IR ene222

8 DIOWR £ |I0WR 2
-I0EN n

10 zen supps | IRa10 u

47-A /.74ALS32 | 8 ITRO RESET p—

i -IRQ atinta PAVE RA2
i mv= 31 |DBGRBET 680E
ou

47-B /.74ALS32

TR R37 /.1K
+ 5

n -ATINTA 5 ) /

Wi

8 RESET DRVB 1

me
ov

Sw1 8

56 /.74AL5138

12 Ssa3 E IEA AC ev ER
12 AMEN re (==) vi bit -I10EN s
12 S47 ger ve iz

Y3 pis

12 SAS 3 iso vs piL
12 Sas 2 lss vs pin
2 SAB s2 rep

vbz

59-A /.7415125

11 LA17 2 3 Sa7 12

1

59-B /.74L5125

11 LA1B + ) 5 Sa18 12

5

59-C /.74.5125

34 LA19 El mn: Sas 12

10

59-D /.74L5125

11 1/OOHRDY 2 ) ur DSAREADY 8

13

s -BOOTBUF

(WNIT En DESIGN
LAN451 SKA

(owc. No. DRAWN AT-BUS INTERFACE S10
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==

8 MASTER PAD 17

10 1R010 PID3

g ert Pic 9

8 mind P4C 10

8 LA23 PC 2 vv

8 Laze PAC 3

s LA24 
Pac 4

s LA2D 
PCs

s SBHEN PAC 4

s 1413 PACE vv

Ej LA18 PAC 7

E) LA17 08 77

R

V P3D 15

id I CE TJ. 2£1-20mis, > Lt
VA PID 18 Bov T
rdl

ov

wePaD 8 -DACKO > -DACKX
PD 9 DRa0 tj ED — TRX ==

C PaD 10 -DACKS s

PaD 11 DROS D:
C PD 12 -DACKE "SI

PaD 13 DRO6 by

C Pan 44 -DAC7 3
C Pap 45 DRa7 gg

w3

hi

N PB 18 DRO1 4
C PaBs 147 -DACK1

< PB 6 DRo2 be
£ P1B8 26 -Dack2 "El

C PaB 16 DRO3 a
C PpaB 35 -DACK3 +
e

UNIT DESIGN wø
LAN451 SKA j

DWG. NO. DRAWN AT-BUS CONNECTOR S1i1
AGA

870804
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s spa P1A 3
E) sD1 P1A 8
s spe P1A 7
8 sD3 Pin 6
8 sD4 PA S
8 spS P1A 4
...— SD5 P1A 3
s sD7 Pia 2
EJ SD8 

Pal 11
9 spa PaC 12
s 5910 Pac 13
s SD11 PaC 14
s sD12 

PaC 15

s SD13 PAC 16
s SD14 

PC 17

s SD15 PAC 18
7 -REFRESH P18 19

s sag P1A 31
s Sat P1A 30
s saa Pia 29
s Sa3 

Pia 28
s S44 Pia 27
...... sas P1A 26
s ES 

Pia 25

E) Sa7 P1A 24
9 SA8 Pia 23
s Sa9 Pin 22
s S410 

Pia 21

s Sa11 P1A 20
s Sa12 P1A 19
s SA13 

P1A 18

s SA14 
P1A 17

E S4A15 
P1A 16 <

s 5416 
P1A 15

NPaA 10 
1/0CHADY

<P18 13 -IO4 8ce an 
SYSCiK 8

P1A 11 
AEN 10cen F= 
RESET DRV 88

12

P16 9 T

PB 7

dl LL
it CB 12

ErM TT T Ey +
N PB 3

P18 29 ]
Pa

+ C10 t cz
TV T avVP1B 31

CP38 1 |

CP18 10

Pa

10 S4A17 w P1A 14
10 — Sa18 Paa 13
10 S419 ll PiA 12

COMPONENT SIDE COMPUNENT SIDE

A1 431 c1 c18

e e bd e
(I (I U (J
B1 B31 Di D18

SØLDER SIDE SOLDER SIDE

UNIT DESIGN
A j SKAANE 

AT-BUS CONNECTOR s12
AGA

820804
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s £ |
3 3 3

1e ADO

-DEBUGBOARD 7
1 AD1

2 ig ke

-DBGRESET
1 AD2 DV 10

1a -PROMSEL 3 3 IE

12

1 AD3

1 —Pcs4 4 4 I

1 AD4 12

5 sS Il
1 OPURESET "

-DBINT
1

1 ADS

5 ig ls

LL DBAREADY 8
1 ADS OV

7 7 OV
1 6 i '

-RXINT
1 AD? a 1

IDENT1 B 8 Ej

1 Aa7 ll hi
1 ADB

IDENT2 Ej EJ b
n MB '

1 AD3

IDENT3 10 10 |s0

1 419 av I
1 AD10

1 -BHEN 11 " lkt

1 AD11 ov

12 12 le
+ OBALE " "

1 AD12

1 -s0 13 43 |13

1 -WR

1 AD13

1 Si 14 14 ls
1 RD i

1 AD14

1 -s2 
15 is hs

1 AD15 ov

1 -CPUCLK 16 6 hs

É3

UNIT DESIGN
LAN KA

DWG. NO DRAWN DEBUGGER CONNECTOR S13
AGA
870326
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x2
BOMHZ

n In «1Dt

Res

680E

31-A /.74ALS04 5, 31-B /.74ALS04 31-CT /.74ALS04

1 2 ] s 5

1

c4 |
10P |

|

R341 /.3K

1 38 /.74L5196

TOUNT7+ IA LOAD pA (5 10MHZ ,
30 lg æt

ME oc (2 242 15

uln an få

R30 /.1K

—8gcoc:1

Sgqcoce2

CLEAR

| Si
AÅ 32-A /.74ALS74

ll eln ls -TxC 2.45
| 3 fr

| oe

| 7
R33 /.1K

15 g—EF W
T

|
33-A /.74L5266

| 154 14 13] 37 /.745163 |
| 45-A /.74L532 o |

16 ge MAXD Se 1 3 sd 3 2fR E co) 42

| [5 il
| 10 5
| T PE CI

T 53

| (c] 7 |
| ræ i

120E |

14 10MmH2 | |
| DATATR
i 15

| |

' j

|
| 31-D /.74AL504

l 9 8

158 VERS

10 328-B /.74ALS74

se |n 13

11 IT

ol—s RXD 2

7

UNIT DESIGN
LAN451 KA 

S14
DYG. NO. DRAWN

AGA

870804
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39-B /.74L5265

RED /.1K

R48 /.3K

45-B /.74LS32 GaØ

14 -TxC 5 2lp afs TXDE 16

2 TxD 3 tr

5ol—s.

-RTS

hi v R45 /.4K

44-A /.74AL5S04

14 2MHZ 1 2

R38

100K

C11
Es

DV

15 14

52-A /.74.5123

ig 1143

2 of +

R34 /.1K

i MORS

39-C /.74LS265

45-C /.74LS32 44-B /.74L504

18 zCDT 8 (i 8 3 4 ' -CRS 2

|
jov |

|

R41 |
2 |

C17

sæ

7| sl
45-D /.74L532 S2-B /.74L5S123

DATATR IN,14 12 1 Er RE 115

af ol | ole

41

R44 hd

Dok 239

| DE

' c13 ' ci2

ai E=

| os as| 4 av
S1-B8 /.74S123 S4-A /.74LS123

c——d | 15 |] 1143
EOFDov ol) ole || ol + 14

1 -PCSE 46 /.4K em

[9]
11

WII od
R27
470 Le

ej

UNIT DESIGN
LAN451 SKA ==

S15
DWG. NO. DRAWN

AGA

870804
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B26ER6S 1 RE4
910 1/8W 910

I 53 /.28.532

17 COLDET- ! 2 3 -CDT 2.45

17 CØOLDET+ IT

17 RECEIVE+ 5 5 R&D 14
17 RECEIVE- z

RS3

Co] SE | "sq mr
(æz3 RE3
810 s10 if) 13

E E

RS2 /.3Kk af 12

im
R40 /.180E£

|

58 /.26L531

15 TXDE 1 2 TRANSMIT+ 17
b3 i TRANSMIT- 17

bp

9 10

pi 2
ss. 14 Ej R87

210E 210E

oz 1/40 1/4W
E E

s| 12

R43 /.180E

UNIT DESIGN
LAN451 SKA 416

DWG. NO. DRANN
AGA

870804
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Je

(s;

— LD. i
15 TRANSMIT- g hl "8
15 TRANSMIT+ —&
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4.4 PAL and ROM description

Page 1

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

Equations for Module PAT113TX

Device PAT113

Reduced Equations:

enable nsysbooten = (1);

enable nsysbufen = (1);

enable drack = (1);

enable sysclk = (0);

nsysbooten = !(!nsysbooten & !nsysmemr

i Insysbooten & !nsysmemw

it Inmast & !nsysacc & !nsysbsel);

nsysbufen = !(!nsysbufen & !nsysmemr

i Insysbufen & !nsysnenw

i |nmast & !nsysacc & nsysbsel);

nårgr := !(!nsysacc øf !ndårgr & !nlock);

aready := !(nmast & !nsysacc

Hi !Inrefc & nsysacc

i Inmast & nrd & nwr);

nsysmenmww := !(!nmast & !Insysacc & !nwr);

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

drgck = !(sysclk

i drgqx & !ndrgr

i drgqx & sysclk

Hi !ndrgqr & sysclk

it nårgr & sysclk);
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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

P16RY4

mune ø [-77-------

ø ø / ø

Ø 0000 morr ø

nclikø 1 20 ø Vec

ø Øø

nsysacc ø 2 19 ø sysclk

| Øø

nsysbsel ø 3 18 ø drgack

ø ø

nlock ø 17 ø nsysmemr

ø |

nrdå øf 5 16 ø nsysmemnw

Øø (v)

nwr ø 6 15 ø aready

( ø

nmast ø 14 ø nårgr

(I ø

nrefc ø 8 13 ø nsysbufen

ø ø

dårgx ø 9 12 ø nsysbooten

() ø

GND ø 10 11 ø noenable

Øø ø

ø ø

end of module PAT113TX
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LAN451 I/O interrupt and reset , 2. FEB. 1987,

Jens K. Andreassen , Regnecentralen A/S,Ballerup

Equations for Module PAT115TX

Device PAT115

Reduced Equations:

enable

enable

enable

enable

enable

enable

enable

nbootck

nioacc

nreset

atint

nirql

nioacc = (1);

a

reset drv = (0);

s

tint = (1);

wl = (0);

nirgl = (1);

n

nbootck = (1);

UJ

reset = (1);

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

1(Inioen & !niowr & !sa2 & !sa3 & !sak & swl

HK Inioen & !niowr & sa2 & !sa3 & Isak & Iswl);

! (ndbgreset

ii ndbgreset

i ndbgreset

ii ndbgreset

i ndbgreset

(!Indbgreset

!ninta

Inreset

ge Re RO ge ge
reset drv

nioacc & !nreset

Inreset & sa0

Inreset & sal

!nioacc & sa0 & !sal);

tatint & !sa0

!atint & !sal);

1(Indbgreset

i Inreset

Hi nirq & !nirql

!

lid

bid

Hi tatint & nioacc

bid

bid

i Inioacc & !sa0 & sal);
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LAN451 1/O interrupt and reset , 2. FEB. 1987,
Jens K. Andreassen , Regnecentralen

Chip diagram for

Device PAT115

sa0

sal

sa2

sa3

saft

niowr

nioen

nirgq

ninta

GND

Module PAT115TX

P16L8

ærmerneØø f7777------

() Ø / ø
Ø 0000 7 (

ø 1 20 ø

() ø
ø 2 19 ø

() ()
ø 3 18 ø

() ø
ø HM 17 ø

() ø
ø 5 16 ø

( (v)

ø 6 15 ø

ø (

ø 7 14 ø

ø [

øp 8 13 ø

ø ()

ø 9 12 ø

() ø
ø 10 11 ø

ø (

() ø

end of module PAT115TX

Page 2

03-Apr-87 01:40 PM

A/S,Ballerup

Vec

nbootck

atint

nioacc

nreset

nirql

reset drv

swl

ndbgreset
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LAN451 DRAM controller .21 jan 1987
Jens K. Andreassen, Regnecentralen A/S, BALLERUP

Equations for Module PAT116TX

Device PAT116

Reduced Equations:

enable nem0

enable

nem0

neml

nras0 :

nrasl

nwelo

nwehi

" en

neml = (1);

41

Page 1

Generator 03-Apr-87 12:40 PM

!(Incoladr & !nras0 & nrefc & !nsi);

!(Incoladr & !nrasl & nrefc & Insl);

nrefc :

ncoladr

N(Incoladr & !nrefc

!(Incoladr & !nrefc

i Inbank0 & !nobemd & nrefc);

i Inbankl & !nobemd & nrefc);

!(!addr0 & !nbank0 & ncoladr & !nobcmd & nrefc & nsl
i laddr0 & !Inbankl & ncoladr & !nobcmd & nrefc & nsl)

1(Inbank0 & !nbhenl

i !nbankl & !nbhenl

!(!ncoladr & !nrefc

i nbank0 & nbankl &

ii ncoladr & nras0 &

:= !(nras0 & !nrefc

;

& ncoladr & !nobemd & nrefc & nsl

& ncoladr & !nobemd & nrefc & ns1);

& refr & !refrd

nrefc & refr & trefrd

Inrefc & refr & !refrd);

i Inbank0 & !nobcmd & nrefc

i Inbankl & !nobcmd & 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 PAT116TX

Device PAT116

P16R6

BREDE ENDEN ø [rr

( ø / (

Ø 000 mm ø

clkø 1 20 ø Vec

ø (
nobemd ø 2 19 ø neml

ø (I

addro ø 3 18 ø nras0

ø ø

nbhenl ø 4 17 ø nrasl

(v) ø
nsl ø 5 16 ø nwelo

( ø

nbank0 ø 6 15 ø nwehi

ø ('

nbankl ø 7 14 ø ncoladr

(” ø
refrø 8 13 ø nrefc

( (v

refrd ø 9 12 ø nem0

ø (

GND ø 10 11 ø noe

ø ø

ø (

end of module PAT116TX
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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 " n

enable nbankl " -

enable nsysacc = (1);

enable nsysbsel = (1);

enable nrefr = (!nmast);

enable nrdwren = (1);

enable nholdl = (1);

enable rc8 = (1);

nbank0 1(1A19 & Inobemd £ !nholdl & !nobemd);

UInbankl (1417 & A19 & nholdl & !nobemd

i 1418 & A19 & nholdl & !nobemd);

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

i A16 & A17 & A18 & A19 & ndbgb & nholdl & !nobend);

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

rc&8 = !(!A17 & 1418 4 1A17 & coladr fé 1418 & !coladr);

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

nrefr = !(!A17 & !nobemd øf !A18 & !nobcmd é !A19 & !nobcmd) ;

nråwren = !(A17 & A18 & A19 & !nmast);
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LAN451 Memory selector, 29. JAN. 1987,

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

Device PAT117

ndbgb

nobemd

A17

A18

A19

A16

nmast

hold

hlda

GND

Module PAT117TX

P16L8

em ø [7777 ------

ø Ø / ø
Ø 00 0 mm ø
ø 1 20 ø

ø (

ø 2 19 ø
( ø

ø 3 18 ø
() ø
ø 4 17 ø
ø ø

ø 5 16 ø
ø ø

ø 6 15 ø
( ø

ø 7 14 ø

ø ()

ø 8 13 ø
ø ø

ø 9 12 ø

ø ø

ø 10 11 ø

() ø
ø ø

end of module PAT117TX

, Ballerup

Vec

nbank0

nbankl

nsysacc

nsysbsel

nholdl

nrdwøren

rc8

nrefr

coladr

Page 2

05-May-87 01:38 PM
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4.5 Timing diagrams 1n0 vivaST-00vBarenAHONSK

TH3M-/0T3M-

NI YLVT)»— ST-0v ST-0aVvFNS YE Nr

1 MV F/OKGWN3-ES smF/0SvH-N ENHE ” DAVELIPIL ( (080-i T 63-0400VLIPIIL AMM 187708I / I J menvt EL 21 FL kac98S28 3HL YO 98708 3HL WO44 AYOWIKW 7V307 3HL OL SSI09V
ON BOARD MEMORY ACCESS

DESIGNUNIT

DWG. NO.
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DESIGN

DRAWN ACA

870617

UNIT
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DESIGN
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DESIGN
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DWG,
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50 SNEJ "Hddv H3LSYV35Nd MIOV V81X3 NYAB 98528 3H1 OINI03%900V SI 3AI419VNI3SN3S HB3IYHVI 1310N
eg 9828 3HL

AM [HVISIG VIVO 1Sv"evosra 118 VIVØ 1SV7l É338 NM S'2EA-

(340N)UAE
S49-(ZHN VIVO 3A139381Ox1301 2Xx8-(801 ET-8SENn(vol +3-9E8n(INdNI-O1 8-9EnL-9ENn

(d'Qv01! 6-s8n(H31S3HONVH "ViVO 34139381CX&WZHH OT

MICRONET DATA DECODING:

2.END OF FRAME

[DESIGN
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DRAWN
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870535
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DWG.
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4.7 Plugs

4.7.1 AT bus connector

A side (component side)

I/O Pin Signal Name

Al -I/O CH CK (not connected to LAN451

A2 SD7

A3 SD6

A4 SDS5

A5 AD4

A6 SD3

AY 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 SA1l

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 0WS (not used)

B9 +12V

B10 GND

Bll - SMEMW (not used)

B12 - SMEMR (not used)

B13 -IOW

B14 - IOR (not used)

B1S5 -DACK3 (not used)

Bl16 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):

I/O Pin Signal Name

C1 SBHE

c2 LA23

c3 LA22

c4 LA21

c5 LA20

C6 LA19

C7 LA18

C8 LA17

cY -MEMR

C10 -MEMW

C11 SD8

c12 SD9

C13 SD10

C14 SD11

C15 SD12

C16 SD13

C17 SD14

C18 SD15

D side (solder side):

I/O Pin Signal Name

D1 -MEMCS16 (not used)

D2 -I/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)

D1l1 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 LAN Connector

==

The LAN connector seen from the rear:

8 7 8 8 4 3 2 1

e.6e6e0...eg0e...ee...e 606 6

eeeeeecee
185 14 13 12 11 10 8&

Pin Signal Name

1 no connection

2 COLDET+

3 TRANSMIT+

4 No connection bang

5 RECEIVE+

6 GND

7 No connection

8 No connection

9 COLDET-

10 TRANSMIT-

11 No connection

12 RECEIVE-

13 +12V

14 No connection

15 No connection

ø

4.7.3 Debug Board Connector

The Debug board Connector seen from the top.

be &e

ae eo

16 LE 14

LL LAL LL [LILI LUZ LL LILI LL

Solder Ss/de
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Pin Signal Name Pin Signal Name Pin Signal Name

Al ADO Bl +5V C1 -DEBUG BOARD

A2 AD1 B2 Oov C2 -DEBUG RESET

A3 AD2 B3 +12V c3 -PROMSEL

A4 AD3 B4 -12V C4 -PCS1

A5 AD4 B5 CPURESET C5 -DBINT

A6 ADS B6 ov C6 DBAREADY

A7 AD6 B7 A16 cC7 -RXINT

A8 AD7 B8 A17 C8 IDENT1

A9 AD8 B9 A18 cY IDENT2

A10 AD9 B10 A19 Cc10 IDENT3

All AD10 B1l 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

Al6 AD15 B16 +5V C16 -CPUCLK
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