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1. INTRODUCTION 1

This manual describes the MUX451 and the MXX451 boards. The

æ&æ MUX451 board is an intelligent satellite adapter (multiplexer)

with IBM-AT I/O bus interface and 2 asynchronous communication

channels. The MXX451 is an extension to the MUX451 which contains

the hardware for 6 additonal communication channels.

The MUX451 is provided with a 80186 CPU and 128 Kbytes of local

RAM. The MUX451 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. One DUART (Dual Asynchronous Receiver/

Transmitter) is used on the MUX451 thus providing two V.24

channels. MXX451 contains three additional DUART's.

The manual is divided into basically two sections: The first

section contains a short description and a short specification of

the board. The second section contains a detailed hardware

description of the board.

The necessary programming information of the MUX451 board can be

found in "Programmer's Technical Guide" (ref. 5).

Fig. 1 shows a block diagram of the MUX/MXX451 boards.
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Fig. 1 Block diagram of MUX/MXX451



2. GENERAL INFORMATION

2.1 Short Description

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 Local Memory consists of 128 Kbyte DRAM. No PROM is available

on the MUX451 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 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.

The DUART on the MUX and the DUART's on the MXX are accessed by

the 80186 via a number of I/O-addresses.

Two 9p D-connectors on the MUX451 are used for satellite

connection. Six additional satellites can be connected to the

MXX451.

A 48 pol EURO connector on the MUX451 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 MUX451 can generate an

interrupt on the system board and the System Board can interrupt

the MUX451 board. The system board can also generate a reset

signal to the MUX451 board.
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A maximum of two MUX 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 : 128 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 64 Kbyte of the system memory....

Memory address range :

Local Memory : 00000H-1FFFFH

Boot Memory : FOOOOH-FFFFFH

Buffer Memory : EOOOOH-EFFFFH

2.2.2 Environmental Specifications

Operating Temperature : 0%c - 40?c.

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

2.2.3 Physical Specification

MUX

Width : 121.80 mm

Length : 333.25 mm

Height : 20 mm

MXX

Width : 107.00 mm

Length : 162.00 mm

Height : 20 mm



2.2.4 Power Specification

MUX

Power Dissipation : 7.5 W

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

+Vdd : +12V +/- 10% (25mA max.)

-Vdd : -12V +/- 10% (15mA max.)

MUX & MXX

Power Dissipation : 10.5 W

vec 2: +5V +/- 5% (1.7 A max.)

+Vdd : +12V +/- 10% (100mA max.)

-Vdd : -12V +/- 10% (60mA max.)

2.3 Installation

The MUX451 board can be plugged into any of the AT-I/O slot. If a

MUX451 is allready plugged into one of the slots a jumper must be

mounted on one of the MUX451 boards. The jumper must be mounted

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

boards can be installed in the AT slots.



3. TECHNICAL DESCRIPTION

3.1 Introduction

This chapter contains a detailed technical description of the

MUX451 hardware. Section 3.2 gives a survey of the MUX451 board.

Section 3.3 contains the electrical diagrams of the MUX451 and

should be readen together with section 3.2. Section 3.4 contains

description of the MUX451 PAL's. Section 3.5 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 4).

3.2 Short Technical description

Fig. 2 shows a more detailed block diagram of the MUX/MXX451

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

2 and can be found in section 3.3. The numbers in circles refer

to a diagram page number in section 3.3 where the group of logic

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

we refer to these diagram pages.
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3.2.1 The MUX diagram

øm 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 Address Latch.

Diagram page 3 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', 'RASI')

- 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 is not accessing

the Local Memory.

The DRAM Address Multiplexer generates the Row and Column

” addresses from the latched 16 addresses.

Diagram page 4 shows a Local Memory with 64Kx4bit DRAM devices.

Only DRAM devices with even IC numbers are mounted providing the

æ MUX451 with 128 Kbyte of local memory.
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Diagram page 5 shows a Local Memory with 256Kx4bit DRAM devices.

These devices are not mounted on the MUX451 board.

Diagram page 6 shows the serializer ROM and the Memory Selector.

The serializer ROM is not mounted on MUX451.

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 -BANKI ACC SEL

H X X X X X H H H H No access

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

L Xx 1 1 o x H L H H To Local Memory

L Xx 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 MUX451 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.

Diagram page 7 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 MUX board has not activated the DRQ5 signal on the

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

U27 and activate the DRQ5 signal on the AT bus.
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The system board answer by activating the '-,DACK5' signal

which is gated into the MUX451 board and the '-,0BDACK' signal

becomes active.

'OBDACK' is latched and the MUX451 board will activate the

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

MUX451 board.

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

"-,SYSACC' is deactivated by the 80186 and the 'DRQ5' on the

AT bus is also deactivated.

If the '-,LOCK' signal is activated by the 80186 the MUX451 will

occupy the AT bus in more than one memory cycle.

Diagram page 8 contains address buffers and data buffers

interfacing the AT address and data bus.

Diagram page 9 shows the Reset and Interrupt Logic that consist

of a PAL16L8 and a 74LS138. A number of latches are implemented

in the PAT133 and these latches can be set and reset by writing

to 1/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

317H(S1=L) or

313H (S1=H)

(I/O address 100H-17FH)

IRQ12 80186 with PCS3 System board on I/O

(interrupt to (I/O address address

system board) 180H-1FFH) 316H (S1=L) or

312H (S1=H).

RESET System board on System board on I/O

I/O address

315H (S1=L) or

311H (S1=H) or

by System board

RESET DRV signal

address

314H (S1=L) or

310H (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 10 and 11 shows the AT bus connection.

Diagram page 12 shows the Debug Board connection.

Diagram page 13 shows the one DUART located on the MUX451. The

clock for the DUART's located on the MXX is generated from the Xx-

tal.

Diagram page 14 shows the chip select generation for the DUART's

on the MXX.

The interrupts from the DUART's are OR'ed in order to provide a

single DUART interrupt.

An additional register is provided for reading the Carrier Detect

(CD) and the Calling Indicator (C1) signals.

Diagram page 15 shows the line-drivers.

Diagram page 16 shows the line-receivers.

Diagram page 17 shows the MXX connector.

Diagram page 18 shows the two V.24 lines.

3.2.2 The MXX diagram

Diagram page 1, 2 and 3 shows the 3 DUART's.

Diagram page 3 shows the additional register used for reading the

CI and CD status signals.

Diagram page 4 shows the MUX-MXX connector.

Diagram page 5,6,7 and 8 shows the line-drivers and the line-

receivers.

Diagram page 9 shows the 6 V.24 connectors.
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ku KK hul

28/ PAL1GLBA

12 -DEBUGPROM | 4 12 -BANKO 3
-O8cMD 12 -BANK1 3Én ADDR47 g 7 -SYSACC 7

2 ADDR18 4 bs -SYSBOOTSEL 7

2 ADDR1S s b2 -REFRESH 14
2 ADDR16 6 me: ”SYSMEMEN 7
7 -MASTEREN z 13. ROW/COL8 s

—& ps
1 HDA 9
3 -COLADR 14

na18 /.180E

S4 /.24510

5 1a0 co| 12 ADo 1
s fas

ne ci f11 AD1 .

1443
2 ADDR4 ov 3 fas cl 10 ADe Pi
2 ADDR3 2 las
2 ADDRE 1 las 23 gs AD3 ni

2 ADDR4 35 147

G1 ce

1 14

1 -PCS4

1 RD

S0-A /.745125

8 LA17 2 | 3 Sa17 10

1

50-B /.74LS125

F LA1B 4 | 6 SA18 4

50-C /.745125

8 LA13 9 | 5 Sa1g 10

10

50-D /.74.5125

1/0CHRDY 12 ) 44 DBAREADY 7

| 13

8 -BOOTBUF |

UNIT DESIGN
MUX454f Thu. ka

re, FT ETHERNET ADDR. PROM & ADDR. LOGIC
AGA

870805



17

7 -DRaK
RER /.1K

7 -oBDAcK

AL 27-A /.74AS74 sol 27-B /.74AS74

7 re ÆD 4| 2!in 1,39
44 SER 2 T | silr

| 168 18

AN 13

gs EST

29-C /.74ALS00

s 44 /.SN74ALSE41

Ai vil1g oesyse« 7
gs =DACK 4 | ve! 16 =OBDACK 7

—————5 143 14
24-E /.74A5S04 Ya

3 | A4 va 12

19 | 11 |8i als]

| 13 '5e æ, 7
HETI 15 183 æ,. 5 IR Ej

| 41 4 13 RESET DRYB s
| EN E |

! [=| es sw if 4

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

f
29-A /.74ALS00

3
—-

| 37-8 /.745125

4 | es -MASTER 10

i ; |

4 6 ii -MASTERI 7

mm 7 29-B /.74ALS30

TPE

7 DACKEN e
| + i -MASTEREN 7
i AL 32-A /.74AS74 101 3-B /.74AS74 —

| SMASTERI —D= —O— | er
| > MASTERI 2 ln 15 2'n la 370 /:74.5185

É T | N
7 j 8

É 15 |

| | l

| Punk !
fb gs -SYSMEMEN —

F= -SYSACT
6 -SYSBODTSEL

1 LOCK

1 ro

1 -WR

7 -MASTEREN

2 za

7 DRaX

(i FA -CPUDLK

| sø SER

| 42 DBAREADY

UNIT X DESIGN T
| MUX454 | Tu | me

DUG. NO. FAN LI AT-BUS INTERFACE LOGIC VÆ
880408



18

10

10

19

107

10

10

10

11

38 /.74ALS3974

2et vd vd vt md vi et
43-D /.74ALSÆ

41

11

11

41

11

41

11

11

SA14

SA1i1

SA140

45 /.SN74ALS244

11

41

11

14

11

11

SA433 åH3

2 am
h

mm

[sc]

4

æ

æ

ir ra

E

IØ

14]

æ

[sc]

4

os

[+ 1

[frå

E

1 sp

ii iD

=D,
12

ADDRIS

ADDR14

ADDR13

ADDRi2

ADDRii

ADDR10

—WRwow Nu ou cu eu du
ADDR4

3
BE

31-A /.74ALS08

FN

2

uvuvuuvun N
30 /.74AL5245

10

10

10

10

10

10

10

sD15

SsDi4

sD13

sSDi1

sD10

54 | 15—E | A4

AD1S

AD14

AD13

AD12

ADi1i

AD10

7

148et ed et ed 10[==] Em
DE

19

DIR

1

41,

FENG

11

11

11

11

11

11

11

10

10

10

10

10

10

SA15

LA18

15

ig

0412De

(=>

DE

os| 15

05

[re MM

DT/-R
w

mme me ed mt et ed ed
11

11

11

11

1311

14

37

11

11

AT-BUS INTERFACE

DESIGN

11

MUX451)| Thu, KA
UNIT

DWG:



19

RenBen 31-C /.74AL508

FR -DBGRESET 9 8 -RESET 7.
DUN 14

46 / PAL1BLBA

11 Sag 1 |sao 19 -NBODTCK 8
11 Sat 2 |sas arinrpig BE TOR = ATINT 1

11 sa2 SA2 z "

14 SA3 4 |sa3 — RESET fy15 me

11 SA4 s|isa4 — IRA js 2 Seere

7 — —10VR. s |rowr ER
s LI0EN 2 Åj1on — sw hi2 1 IRa42 0

43-A /.74ALS32 8 Ira RESET hi

ATINTA DAVE
1 —1rQ 3 R37

VR 31 |DBGRBET | 680E

1 a—————— OR åg

43-B /.74ALS32

i AM R36 /.1K
4 5 |

1 -ATINTA 5 ) / |

| Wi

7 RESET DRVB

w

53 /.74AL5138

11 sas slen — vols
41 AEN sge — vribit —T0EN 9

Ssa7
11 4 AqEC ve pil

va

11 SAS 3 |so — vast
11 SAs 2 |s1 vs pir
11 SAB se Ye p-2

Y7 pz

P4D 8 -DACK 0 — We

PiD 9 DRO 0

P4D 10 -DACK 5 7 -DACK >
PD 44 DR 5 TROS 7
PD 12 -DACK & ”S

PD 13 Da & HM

PiD 14 -DACK 7 ke

PiD 1S DRa 7 h=

Ww3

PB 5 ma 2

PiB 45 -DACK 3

PiB 15 DRO 3

PiB 47 -DACK 1

PB 18 DRO 4

PB 25 -DACK 2

UNIT DESIGN
MUX451 SKA

DYG. NO. DRAWN AT-BUS INTERFACE 9
AGA

870805
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8 -MASTER PD 47 7

E] DRa0 P1D 9

s IRQ12 PiD S

7 re: PC9 /

7 = mer PC 10 /

8 LA23 Ce 7

8 Las Pac 3

8 Lær PC 4

nl <
8 LAPD Pac 5

<

8 She PAC 4

8 LA1S PICE /

8 LA18 Pc 7

8 LA17 PCB /

SPD 8 
-DAK0 sg

” 
Sin]

5

PiD 16 T
h6Æ=3 ZE1-20== Fr — 17254

PiD 18 TT isv TT

in

Ds 0 fc:

D SIDE C SIDE

D18 | Ø] cis

s DROSs PAD 411 /

DROS PiD 13 7

DRa7 PD 15 >
PaD 40 

TE <

Cen 12 DACKE å
CPaD 14 AGT 3

spg PAC 44
spg PAC 12 >
SD10 PAC 13 7

SD14 P4C 14 7
må SD12 PAC 15 5

SD13 PAC 16 7

SD14 PAC 17 2
sm15 PC 18 7

UNIT DESIGN
MUX454f sa. mu i 10

DWG. NO. BRA AT-BUS CONNECTOR
870808
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8 sDo P1A 9

rl sD1 PiA 8 D4

8 spe PiA 7

8 SD3 P1A 6

8 SD4 PAS 2

8 spS PA 4 7

8 SDE PAA 3 7

8 sp7 FAE $

gs saa P1A 31

s SA1 P1A 30

... sae Pia 29
s SA3 P1A 28 7

s SA4 Pia 27

s SAS P1A 26 7

s SAS P1A 25

9 s— Sa7 PA 24 ,
s SAB P1A 23 D,

s Sag Pia 22 <

EJ SA10 Pin 21 7

s SA11 PiA 20 7

s Sa12 PiA 139 <

s Sa13 P1A 18

s Sa14 Pia 47 2

s SAs P1A 16

s SA1E PiA 45

s DRO1 PB 18 <

s DRO2 FBE 2

s DR03 P18 ED,
6 IREFRESH PiB 19 7%

<

PiB 13 -IOW 47

P1B 20 SYSaK

PAA 41 AEN ES!
CP16 2 RESET DRV

12

P1B 3 T

CB 7

dl 1
cs 1 c8 12
FE rE— == 1 .

Bov = Bov 25

P1B 3

C pig 23
see

ds c10 th cz
== 1Xu isu

SP4B 31 2ov T Bov

CPa8 1 hi

CeaB 10
5

a

PiB 47 -DACK4 s
GOES DACK2 3
See is DACK3 3

81 | &G| MA:

B SIDE A SIDE

83: | Q| 431

UNIT DESIGN

mm UX4 SL an. nu AT-BUS CONNECTOR 14
AGA
870810
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o am <

5 1å 41 3

1 AD0 
e

= 1 ” hu

-DEBUGBOARD 7
1 AD1

2 ” IL

am -DBGRESET s
1 ADe 

—a

i -PROMSEL 3 = i:

12

TO Ol

n A03

1 -PCS1 4 4 v

1 AD4 12

5 5 ds
ren CPURESET "

-DBINT i
1 ADS

6 r le

Å DBAREADY —
4 ADS Ov

" 7 7 Y
n 16 '

-RXINT

1 AD7 
1

IDENT1 8 8 le
1 17 '

i ADE

R14 /.1K ]

(m IDENT2 EJ Ej EJ
re OU]

1 18 "

n Ans

IDENT3 10 10 io

12 449

1 AD10

n -BHEN 14 " Jis

; ss w
12 12 se

+ OBALE " he

1 aD12

1 so 13 130 |13
n -WR

n AD13

4 -S4 14 40)

1 RD hl

ren AD14

1 se 15 is [is

1 AD15 ER
EN -CPUOK 16 15 JEG

5

UNIT DESIGN —

DMG. NO. DRAWN DEBUGGER CONNECTOR 1g
AGA

870810
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26/ .SCN2681-40

1 AD0 as fm
M AD1 15 |m4

1 ADe 24 |ne

1 aD3 17 |p3
1 AD4 23 |n4

1 aDs 18 |ns
4 ADS 22 los
1 any 13 117

2 anna 1 lao
2 ADDre 314
2 ADDR3 5 |22
2 ADDR4 5 143

ungt -INT AB 14

Fren -PCS50 35 gce

1 mal ED LG)
1 RD 9 Rn mus |.30 TXD A is

14 RESET 34 |RESET ro l 11 TxXD 8 is

16 e RXD A 31 |rxn æo|æ= -RTS A 15

15 RXD 8 10 |rxng ce [12 -RTS 8 15

ove [22 -DIR A is

16 -CTS A 7 |zpo 0P23 [13 -DIR 8 415

16 rs 8 + |ipi [s 79 HÆR
16 e- DSR A 35 |ipe cs fit

16 IDSR 8 E |1P3 ops [25
38 |1p4 c7 H:S
38Res /.4K >= lrs

...—2 |IPE

== R33 /.3K RÆ /.3K

es T? H 40-A /.74ALS00 HQ
Kv OVv i 3 BOLK 17

2

UNIT DESIGN
MUX454 | ka. mu

DWG. NO. DRAWN DUART CHANNEL A & B 13
AGA

870840
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nn,

3S-A /.74ALS139

1 -PCSS GEN vb? -PCSS0 13
nhs -PCSS4 7

2 ADDRS 3 |sg vebs -PCSs2 17
2 ADDRS 2 154 vb” -Pcss3 a 17

R27 /.4K

i 35-B /.74ALS139

gg ve

rikyt

13 |sg Acid e CM

44 |s4 rvbå

R34 /.3K

m wø
42 /.748XLS373

3 foo (YMIR

+ Ios als

7 .lre æl se

8 In (<] HEN
16 -cD 8 13 154 os l12 AD12 1
46 -CIB 14 los os| 15 AD13 1

16 "CD A 17 re os 15 AD14 1
46 CIA 18 | æl:3 AD1S 1

41-A /.74ALS32 sS &E

1 -PCSS 1) 3 11 Al
1 -RD 2]

RÆÆ /.4K

i 40-B /.74ALS00
RE /.1K

13 INT AB + 5

17 -INT CD 5

30 2.4K 41-B /.74ALS32
(Im) 40-C /.74AL500 ==

Res /.1K + 5 COMINT 1
-INT EF s 8 RD Æ
-INT CH 10

40-D /.74ALS00

Fr RESET 12 4 RESETCOM
13

UNIT DESIGN
MUX4541 ska. mu 147

DWG. NO. DRAWN
AGA
870840
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13
TXD A

R33 /.3K

54 /.75150

13
-RTS A

R43
330E

TxXD LINE

R44

RTS LINE

13
-DTR A

|

S5 /.75150

DTR A LINE

13
TxXD B

TXD LINE

13
-RTS B

10 |

56 /.75150

RTS B LINE

13
-DTR 8 DTR LINE

18

18

18

18

18

UNIT

MUX451
DESIGN

SKA, THJ

DNC. NO. DRANN
AGA

870810

15



48 /.SN75154
R4S 41-C /.74ALS32”

RXD A LINE 330 4
må ME EN, 3

RXD B LINE FEER s
bummml 2

CD A LINE 0 cA

hj — 1

Er] -cD 8CD 8 LINE 330 2 7 po"

nj — i,
f alMENE

dr ae er

mo. 47 /.SN75154

3 -CIA
CI A LINE 9 .

TT] > o-

KE .

CI 8 LINE = s ye -cIHT z

536 CTS ACTS A LINE FR 6 u
TT) ni o—

-CT
CTS 8 LINE == 7 pe c

14 |

2875154mÆ. 43 /.SN754! Fm.
3 -DSR A LINE +——T— > o-

be DSR 8DSR 8 LINE pE s 2
TT 2 pE

6 bp:

1

zl ECR
14

UNIT DESTEN
MUX 454 f wa. mu

DYG. NO.
AGA
B70810
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HE JEEE i

ADDR3

ADDR4

-PCS 51

-PCS S2

-PCS 53

—WR

RESET COM &|8|5 55/55 |5|5|5|5|5|5|5]5'5 555 K.,

NORA
-INT CD

KE SE 2 INT EF

Cs 39 INT GH

ja

UNIT

MUX451
DESIGN

«KA. THJ

DYG. NO.
AGA

870810

17
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vzi CD A LINE sd!

$æe RXD A LINE 16

is TXD A LINE Æ3 /

is DIR A LINE 24 5

æs ,

s Æ6 DSR A LINE
> 16

15 RIS A LINE 27 v

s æ8 CTS A LINE n»- a 15
æs CI A LINE 15

”

hv

4 CD B LINE Pr

Pe
3 2 RXD B LINE 15

15 TXD B LINE 73 3

15 DTR 8 LINE 334 2
35 D,

< 486 DSR 8 LINE 16
> a

is RIS 8 LINE 27

< 438 CTS 8 LINE N 46

< 338 CI B LINE 15
Pe

av

w

ø

m

UNIT DESIGN "48
MUX451f aa. mu 2Sé7—

DyG. NO. DRAVN
AGA

870810



MXX

2 9

4 /.SCN2681-40

+ Ane 2 |no
. AD1 16 |
+ ane 24 |n2
. An3 17 193

+ LM 2 |
pi ADS 18 |ns
+ ADS: æ le
+ AD7 19 |

+ ADDR1 1 20
+ ADnDre 3 144
+ ADDR3 s 12
+. ADDR4 s 143

Inrel -INT CD +
-Pcss1 35+ EF, (=

4 mal Eg
. -RD 3 RD moal 30 TDC 7
+ RESETCOM 34 |RESET væl ti TD 7

s re c 34 |RxDA ON k— -RTS € 7

s RD D 10 | cs [12 -RTS D 7

ce | æ -DTR C 7

6 mrs ce 7 |1Po 03 (13 -DTR D 7
6 MER + |1P1 (; 3 HSA
pe -DSR C 35 |ip2 ops [14

5 DSR D £ |1P3 oe 1
38 |1P4 7 js
38

F3 /.4K (m| IPS
37 lips

x1/OK x2

æ Ea

+ BoK

UNIT DESIGN
MXX451 |[ua. mu

DuG. NO. DRAUN
AGA

870817
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s R

3 /.S0N8681-40

4 ADI Do
+ AD, 15 14 TT

4 Abe 24 le

4 AD3 17 13

+ Ans 23 |n4
« ans 18 |ns

4 ADS æ le
4 AD7 19 |nz

. ADPR1 1 14
4 ADDRE 3 fat

4 ADDR3 sS |a2
+ ADDR4 s 143

Inrkgt INT EF 4

. -Poss2 35 JE

4 mel & gr

+ An s qro Txna | 30 TXD £ rs
. RESETCOM 34 JrESET ros 11 rer 8

s RO £ 34 |RXDA æo | -RTS E Fr

s RDF 10 |rxn8 op [12 -RTS F 8

oe [LÆ -DTR E 6

6 -cTsS E 7 |zeo op3 | 13 DRE 8

5 -cIs F + 114 PEN EA

s "DRE 3 |rpe os 14 any

s IDRE 2 |1P3 os (2

3 lips ets

RE /.4K m| 2 lips
37 |1P6

x1/ak x2

æ Ed

+ BCLK

2 /.SCN2681-40

4 ADo 2s [150
4 AD1 15 |p4
4 abe 24 læ

4 AD3 17 |m

4 AD4 23 In
4 ADS 18 |re

Fr; ADS 2 ins
4 RÅ 19 |

4 ADDR4 1 la

4 ADDR2 3 |A4
4 ADDRZ s 1
Pi ADDR4 s 143 hud

Intel -INT CH .

+ -PCSS3 35 ce

4 mual sg
+ -RD 9 RD væl 30 TOG 8

4 RESETCOM 34 |RESET væl TD H 8

5 ro Cc 341 |RXDA oo (2 BTS & 8

s ROH 10 | op | 12 -RTS H mn
oe [æ -DTR G 8

Fr. -cTrs 6 7 |1po 0op2 [13 -DTR H 8

6 —cTsH £ |1P1 (; ;å KÆR
5 [DSR C 3 lire æs [it
s DSR H 2 |1p3 os (25

23 frp4 cæ7 js

Bi /.4Kk (m| = IPS
IPS

x2

Pi sok

UNIT DESIGN ==
MXX451 | uka. THu

DWG. NO. DRAVN
ACA
870847
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1 /.744.5373

5 -CD H 3 Ino al 2 ADD 1

(3 -CI H + | als AD1 1
5 -CDG 7 læ æl £ ADe 1
FS CIC 8 113 ml 82 AD3 1
s -CD F 13 |n4 os| 12 AD4 1

6 -CIF 14 |ps osl!5 ADS 1

s -CD £ 17 ls co [15 ADS ni
6 -CI E 18 im w|19 AD7 1

G E

11

R21 /.4K

24 /.74MLS373

s co D 3 |no mol 2 ane 1
6 —c1ID s |p als Ans 1
s -cDC 7 læ æls AD10 1
6 CIC e | ælg? AD11 1

13 |m4 ml(12

14 Ios sjis
17 ls os [15

18 lm ml 19

6-A /.74ALS32 sg :E

1 -PCSE 1 Y WM 3 ul Nil

: = TR ÆR

UNIT DESIGN
MXX454 fx. mu
. NO. DRAWNBNG ACA

870817
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2 5

mi [TT ADo
$ue

43 ant
J4 4 L

em: Are
<46 | a

247 AD3
Sus |

43 ADs

Su 10 RESET COM
C 9441 ADS

J4 12 L

2% 13 ADS
J4 14 i

535 An?
94 15

ss 17 ADDRA

S sk 18 |

4 19 ADDRe

< 44 20

4 21 ADDR3

cu

cu 23 ADDR4
< us 24

4 es -PCS 54

4 25

3427 -PCS S2
<34 28

Cc u4 29 -PCS 53
J4 30

J4 31 -VR

< 34 32

4 33 -RD

Cc 94 34 |

SKE Bak
S 4 36 |

-INT EF 43

4 38 |

> ————————— -INT CH J4 39
-INT CD J4 40

v4 41 -PCS5

< u4 42 |

egene ADS
< u4 44 |

eme Ans
4 46 |

2337 AD10
< u4 48 |

arge ADit
Sy 4 50 |

w 12

UNIT DESIGN
MXX451 | mu.sa 4

DWG. NO. RAN.

870817
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12 /.SN75154

R36 /.330E
s DSR E LINE —— 4 Ly2 -DSR E

2)

R27 /.330E

E DSR F OLINE rrm 5 b'e -DSR F
i 2

R19 /.330E
s DSR G LINE — 6 pi! -DSR G

hmm 1

R10 /.330E
s DSR H LINE pe nggi 7 hy -DSR H

lt +

cs HNG 1 css

"DTI"
vw v w ow 5

ig gets 5-A /.74ALS32RS3 /.330E 
- .

s FOD C LINE — 4 Ly3 1 Y NM 3 RD C
3 2

R46 /.330E v S-B /.74ALS32
s RXD D LINE —m s ye 4 5 RXD D

5 —|

RES /.330E 5-C /.74AL532
s RXD E LINE — 5 bt sl 8 RD E

— 10 ) /

REB /.330E 5-D /.74ALS32
s RXD F LINE r—— 7 hy 12 ! M44 RD F

bd c30 |cz 14 13 | /
c2e3 lin JIN SL c46

"III I"
av dv wow

13 /.SN75154

R18 /.330E 6-B /.74ALS32
s RXD G LINE — + LE + 5 RXD G

3 H

6-C /.744LSÆ
R11 /.330E

s R&D H LINE — s ye så 8 RXD H
— 2 10

RSS /.330€
s cD C LINE —— 5 pt -cD Cc

i 1

R47 /.330E

s CD D LINE — 7 be -cD D

ATT ce | 77 14
FT. min LAN Leu

ETT Te
av TV www

8 /.SN75154

R37 /.330E
s CD E LINE — . RE -cD E

— 3

1.330E
s CD F LINE — s 42 -<DF

— 2 i

R20 /.330E
s CD C LINE — 5 pi! oe

— 1

R12 /.330E
s CD H LINE — 7 be -cDH

I C16 |Cc24 34
ce min JIN | L cæ

"I TI I I"
ev ev DY ov 6-D /.74ALSÆ

12 11

j 13

fa)
+ /.180E

UNIT DESIGN
MXX454| ka. nu
|. |. WINDWG. NO EJER

870817
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11 /.SN75154
DSR C LINE R54 /.330E ly DSR Cc

u: — 7 et 1

DSR D LINE R45S /.330E 2 DSR D
s — el 1

R49 /.330E
CI C LINE 1 cICs ——T pr s

R40 /.330E
CI D LINE — 0 -cI D2 Lt " p' 3

ca33

In

Ov UV ov ov

7 /.SN75154

R34 /.330E
s CI E LINE — 4 3 -CIE 15

— 3

R22 /.330E
s CI F LINE — s —CIF 15

|

R14 /.330E
s CI G LINE 7 — 5 bl! CIC is

2 l

RS /.330E
s CI H LINE Fam | Én 7 on -CI H 5

1] 74

c40 |Cc47 FE
Nvad. JN 43N 4 ces

"TIT TI
ov TV dv tv

10 /.SN75154

4 vw

2 |

s he

2 |

RS0 /.330E
s CTS C LINE — 5 bo! -crs c 1

1 Fr

R41 /.330E
s CTS D LINE — 7 bi? z-c7s D 1

im il 1.

C34 «Lc43

"DI"
av Tv

9 /.SN75154

R32 /.330E
s CTS E LINE rr 4 -cTs E 2

1 3

R23 /.330E
s CTS F LINE — s pe cs F 2

i] =

R1S /.330E£
s CTS G LINE — 6 pi! rcrs 6 2

Lt Fr

R& /.330E
s CTS H LINE rr 7 IM -CTS H 2

LJ 4

C11 |c18

ca Få ENE EO <Lce7

"I I I "v v av

UNIT DESIGN

MXX451 |[xa. mu
No. WINDNC. NO RAN

870817
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R38 /.1K

im
16 /.75150

RS1 /.330E
næ Cc 2 7 TXD C LINE -i pr —— TT s

RS2 /.330E
-RTS C 3 5 RTS C LINE1 pE — s

css Tess
I" I"

' av Ov

18 /.75450

R48 /.330Ei -DTR € 2 7 —— DTR C LINE s
0- —]

R44 /-n TD D 3 5 tt 71330E TXD D LINE s
sg seg FE;

«Lcs de
I" I"1 4] b on

15 /.75450

R43 /.1 -RTS D 2 7 37 330E RTS D LINE g
Sy ER, i

R42 /.330E
1 -DTR D 3 5 rr DIR D LINE s

Sy pg ME mac
Læ Ls

RU I I

(0 4]

UNIT DESIGN
MXX451 | ka. mu 7
No. DRAWNDWG. NO ACA

870847
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R39 /.4K

im
17 /.75150

Få /.330E

TXD E 2 7 TXD E LINE2 b- rom

R34 /.330E

mal HS 3 be ARTS E LINE
i

in ELI

' ov

20 /.75150

DRE 2 7 F20 /.330E DTR E LINE

2 p 1—]

R26 /.330E
2 TxD F 3 g — TXD F LINE

0 lt

Læs Ler
I" I"

' Ov ov

22 /.75150

FÆS /.330E
2 ”RTS F 2 7 rr—m RTS F LINE

Do 1—

F24 /.330E
2 -DTRE 3 56 — DTR F LINE
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A då 1 CD C LINE 5
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3.4 PAL descriptions

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 dårgck = (1);

enable sysclk = (0);

nsysbooten = !(!Insysbooten & !insysmemr

Insysbooten & !nsysmemwS

S !Inmast & !insysacc & !nsysbsel);

14nsysbufen = Insysbufen & !nsysmemr

S$ Insysbufen & !nsysmemw

&$ Inmast & !nsysacc & nsysbsel);

nårgr := !(!Insysace & !ndårgr & !nlock);

aready := !(nmast & !nsysacc

S Inrefc & nsysacc

$ Inmast & nrdå & nwr);

nsysmemw := !(Inmast & !nsysacc & !nwr);

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

årgck = !(sysclk

S drgx & !ndrgr

S drgx & sysclk

S$ iIndrgr & sysclk

S$ nårgr & sysclk);
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Page 2

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

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

Jens K. Andreassen , Regnecentralen A/S,

Ballerup

Chip diagram for Module PAT113TX

Device PAT113
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Page 1

ABEL(tm) Version 2.02a - Document Generator 27-Apr-87 01:43 PM

LAN451, COM451 and MUX451 Memory selector, 29. JAN. 1987,

Jens K. Andreassen, Regnecentralen A/S , Ballerup

Equations for Module PAT114TX

Device PAT114

Reduced Equations:

enable nbank0 (1);

(1);

enable nsysacc = (1);

enable nbankl

enable nsysbsel = (1);

enable nrefr = (!nmast);

enable nrdwren = (1); NE,

enable nholdl = (1);

nbank0 = !(!A17 & !nholdl & !nobcmd

S !A17 & !A18 & !A19 & !nobcmd);

nbankl = !(A17 & !Inholdl & !nobcmd & A1l7 & !A18 & !A19 &

Inobcemd );

nsysacc = !(1A16 & A1l7 & A18 & A19 & nholdl & !nobcmd

S A16 & Al7 & A1l8 & A19 & ndbgb & nholdl &

Inobcemd );

nsysbsel = !(A16 & Al7 & A18 & A19 & ndbgb & nholdl &

Inobcmd );

rc8 = !(!A17 & !A18 £$ !A17 & coladr £$ !A18 & !coladr);

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

nrefr = !(!1A18 & !A19 & !nobemd); —

nrdwren = !(A18 & !inmast $ A19 & !Inmast & !nmast &

nobemd );
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cm LAN451,COM451 and MUX451 Memory selector, 29.

Jens K. Andreassen, Regnecentralen A/S

Chip diagram for

Device PAT114
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Page 1

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

Equations for Module PAT116TX

Device PAT116

Reduced Equations:

enable nem0 (1);

(1);enable neml

nem0 = !(!Incoladr & !Inras0 & nrefc & !nsl);

neml = !(!Incoladr & !nrasl & nrefc & !nsl);

nras0 := !(!Incoladr & !inrefc & !Inbank0 & !nobcmdå & nrefc);

nrasl := !(!Incoladr & !inrefc & !nbankl & !nobcmd & nrefc);

nwelo := !(!addro0 & !inbank0 & ncoladr & !nobcmd & nrefc &

nsl $&$ !addr0o & !inbankl & ncoladr & !nobcmd &

nrefc & nsl);

nwehi := !(Inbank0 & !Inbhenl & ncoladr & !nobcmd & nrefc &

nsl $ !nbankl & !nbhenl & ncoladr & !nobcmd &

nrefc & nsl);

nrefc := !(!Incoladr & !nrefc & refr & !refrå

S nbank0 & nbankl & nrefc & refr & !refrd

S$ ncoladr & nras0 & !Inrefc & refr & !refrd);

ncoladr := !(nras0 & !inrefc

S Inbank0 & !nobcmd & nrefc

&$ Inbankl & !nobcmd & nrefc);

ey
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LAN451 DRAM controller .21 jan 1987

Jens K. Andreassen, Regnecentralen

Chip diagram for

Device PAT116
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MUX451 I/O interrupt and reset

Troels H. Johansen

Equations for Module PAT133TX

Device PAT133

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 = !(Inioacc & !

nioacc = !(!nioen & !ni

S Inioen & !ni

nreset = !(ndbgreset &

$ ndbgreset

S ndbgreset &

& ndbgreset &

S ndbgreset &

atint = !(!Indbgreset

S !ninta

S !Inreset

S !atint & nioa

S !latint & !sa0

S !latint & !sal

nirgl = !(!Indbgreset

S$ !Inreset

$ nirq & !nirgl

S Inioacc & !sa

& nioacc &

44

Page 1

22-May-87 11:45 AM

22. MAY 1987,

Regnecentralen A/S,Ballerup

[4

,

sa0 & !sal);

owr & !sa2 & !sa3 & sa4 & swl

owr & Sa2 & !sa3 & sa4 & !swl);

reset drv

Inreset

Inreset & sa0

inreset & sal

Inioacc & sa0 & !sal);

cc

);

O & sal);
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Page 2
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ØR MUX451 I/O interrupt and reset , 22. MAY 1987,

Troels H. Johansen , Regnecentralen A/S,Ballerup

Chip diagram for Module PAT133TX

Device PAT133

P16L8

oc ø VÆSENER

ø ø / ø

BØ <0<0<i00... som ø

sa0 ø 1 20 ø Vvec

ø ø

sal ø 2 19 ø nbootck

din ø ø
sa2 ø 3 18 ø atint

ø ø

sa3 ø 4 17 ø nioacc

ø ø

sa4 ø 5 16 ø nreset

ø (

niowr ø 6 15 ø nirgl

ø ø

nioen øp 7 14 ø reset drv

ø ø

nirg ø 8 13 ø swl

PER ø ø

ninta øp 9 12 ø

ø ø

GND ø 10 11 ø ndbgreset

ø ø

ø ø



46

3.5 Timing diagrams no vivaSt-0gv309AJ
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3.6 Assembly drawing
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3.7 Plugs

3.7.1 AT bus connector

A side (component side)

I/O Pin Signal Name

Al -I/O CH CK (not connected to MUX451

A2 SD7

A3 SD6

A4 SD5

A5 AD4

A6 SD3

A7 SD2

A8 SD1

A9 SDO

A10 -I/O CH RDY

All AEN

A1l2 SA19

A13 SA18

A14 SA17

A15 SA16

A16 SA15

A17 SA14

A18 SA13

A19 SA12

A20 SAll

A21 SA10

A22 SA9

A23 SA8

A24 SA7

A25 SA6

A26 SA5

A27 SA4

A28 SA3

A29 SA2

A30 SAl

A31 SA0Q
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B side (solder side):

1/0 Pin Signal Name

Bl GND

B2 RESET DRV

B3 +5V

B4 IRQ9

B5 -5V

B6 DRQ2

B7 -12V

B8 OWS (not used)

B9 +12V

B10 GND

Bll - 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

Cc5 LA20

C6 LA19

c7 LA18

c8 LA17

c9 -MEMR

C10 -MEMW

C11 SD8

C12 SD9

C13 SD10

C14 SD11

C15 SD12

C16 SD13

C17 SD14

C18 SD15

D side (solder side):

1/O Pin Signal Name

D1 -MEMCS 16 (not used)

D2 -I/O CS16 (not used)

D3 IRQ10 (not used)

D4 IRQ11 (not used)

D5 IRQ12

D6 IRQ15 (not used)

D7 IRQ14 (not used)

D8 -DACKO (not used)

D9 DRQO0 (not used)

D10 -DACKS

D11 DRQ5

D12 -DACK6 (not used)

D13 DRQ6 (not used)

D14 -DACK7 (not used)

D15 DRQ7 (not used)

D16 +5V

D17 -MASTER

D18 GND
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3.7.2 V.24 Connector

FF"

The V.24 connector seen from the rear:

CD (Carrier detect)

TXD (Transmit Data)

DTR (Data Terminal Ready)

DSR (Data Set Ready)

RTS (Request To Send)

CTS (Clear To Send)

Pin Signal Name

1

2 RXD (Receive Data)

... 3

4

5 Signal Ground

6

7

8

9 CI (Calling Indicator)



3.7.3 Debug Board Connector

The Debug board Connector seen from the top.

56

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 Cc5 -DBINT

A6 AD5 B6 ov C6 DBAREADY

A7 AD6 B7 A1l6 C7 -RXINT

A8 AD7 B8 Al17 C8 IDENT1

A9 AD8 B9 A18 c9 IDENT2

A10 AD9Y Bl10 A19 C10 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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