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1. INTRODUCTION 1

This manual describes the MUX451 and the MXX451 boards. The

-» MUX451 board is an intelligent satellite adapter (multiplexer)
with IBM-AT I/0 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/0 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.

—
DBU451
interface
80188
CPU
R”.“ & intermupt AT Bus Buffer Memory Map b AT Bus
logic Control Access Control
I I AT - Bus
[ - e
—

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.

0Off board Memory :

Boot Memory 64 Kbytes of the system memory.

Buffer Memory 64 Kbyte of the system memory.

Memory address range :

Local Memory : O0O000H-1FFFFH
Boot Memory : FOOOOH-FFFFFH
Buffer Memory : EOOOOH-EFFFFH

2.2.2 Environmental Specifications

Operating Temperature : 0°% - 40°.
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
Vcc : +5V +/- 5% (1.5 A max.)
+vdd : +12V +/- 10% (25mA max.)
-vdd : =12V +/- 10% (15mA max.)

MUX & MXX
Power Dissipation : 10.5 W
vcc : +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/0 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

™ 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', 'RAS1')
- Column Address Strobe ('CAS')

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

- Enable Memory ('ENMEMO', 'ENMEM1l')

— Enable Memory is active when reading from the Local Memory.

On a request from the 80186 CPU timerO ('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

-~ 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 Al9 Al18 Al17 Al6 -BANKO -BANK1 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 X 1 1 0 X H L H H To Local Memory

L X 1 1 1 0O 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
1l 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:

l. '-,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.



4. The system board answer by activating the
which is gated into the MUX451 board and the

becomes active.
5. 'OBDACK'
'MASTER'
MUX451 board.

9

signal on AT bus and the

'-,DACKS5' signal
‘-, OBDACK'

is latched and the MUX451 board will actiwvate the

'"MASTEREN' signal on the

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

7. '-,SYSACC'

is deactivated by the 80186 and the

AT bus is also deactivated.

'DRQ5' on the

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 I/0 addresses from the 80186 CPU and from the System board.

The following table shows how:

Signal

ATINT
(Interrupt to 80186)

IRQ12
(interrupt to
system board)

RESET

Set by Reset by
(Writing) (Writing)
System board 80186 with PCS2 asserted

on I/0 address
317H(S1=L) or
313H (S1=H)

80186 with PCS3
(1/0 address
180H-1FFH)

System board on
I/0 address
315H (S1=L) or
311H (S1=H) or
by System board
RESET DRV signal

(I/0 address 100H-17FH)

System board on 1/0
address

316H (S1=L) or
312H (S1=H).

System board on I/0
address

314H (S1=L) or
310H (S1=H) or

by Debug board.

signal
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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 X-
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 (CI) 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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N R/C1 7 las R/C1 7 las
R/C2 a2 R/C2 8 la
R/C3 a3 R/C3 9 a3
POWER' B1 4256 N R/C4 M R/C4 11 las
VLT GND R/CS 12 las R/CS 12 las
PIN PIN R/CE AB e EE 13 Ias
10 20 RiC7 a7 SIS T PV
N__R/c8 15 lam «1/c8 1S _|a8
N WE 3 B 3w
N -RASDX sgras -RAS1X agrs
—TOASX 7 qeas 2 174cas
N_oMEroX V'3 MEMX 0E
o ADIZ — D4 02 03 D4 ol 59 D4 D2 03 D4
AD13 t 11 2/1819 1| 2118119
C AD1s | -
~ ADIS L
UNIT DESIGN
MUX$S1 ] T e 512K / 1M RAM ARRAY
IMG. NO. DRAWN
AGA
870804




R1S /.1K
1 TP3 el
o X K X R
28/ PAL1BL8A
12 g— “CD::;'EFHT’ . 1] 19 4 -BANKD o3
g - 2 hie -BANK1 -
2 ADDR17 3 :}12 -GYSACC -:
2, ADDR18 A s -SYSBOOTSEL gt
2a ADDR1S 5 hie -REFRESH o
2 ADDR1E & it -SYSMEMEN 7
7. -MASTEREN 7 ROW/COLB -
. - pi3 as
1e HLOA g
3 -COLADR 11
o
18 /.180€
51 /.24510
S la0 ool 12 ADO -l
S la1
Z a2 o1 11 AD1 !
a1 A3 S
2 ADDR4 0V 3 |ae o2l 10 ADS atl
2a ADDR3 2 |las
2a ADDRZ 1 las xl s AD3 o4
2e ADDRY 15 |az
G1 Ge
1 14
s -PCS4
1 g— -ROD
S0-A /.745125
6 a— LAs7 2 \ 3 SA17 .0
1
50-B /.74L5125
Ba LA1B 4 \ & 5A18 4
S
1
S0-C /.74LS125
Bg LA13 9 \_8 SA18 10
10
L
50-D /.74L5125
. 1/0CHRDY 42 \ 11 DBAREADY a7
13
B -BOOTBUF 1
NIT DESIGN T
MUX451] ™I X —
vy — ETHERNET ADDR. PROM & ADDR. LOGIC S

AGA
870805
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7= ~-DROCK RE2 /.4K
> -0BDACK
4l ZT7-A /.74AS74 ml 27-B /.74A574
7w -DRQ 2 1 2 o 1. 9
el 0BSYSOK 3T | 4 T
; oLs | ol 8
1i 13
9. -RESET
29-C /.74ALS00
a 4 /. QTS24
AL vi| 48 DBsYSCK a?
9. ~DACK 4 a2 Yol 46 ~0BDACK 7
/. 74aS04 B |3 Y3 14
24-E /.74AS0 s vel 12
14 | 10 ; i1 B4 mLL
| L i3 B2 w7
TP -InW iS B3 @5 SIWR -1
11 RESET DRV i B4 o+ 3 RESET IRVB 4
EN E
» 1
P SwWi ol
29-D /.74ALS00 24-F /.74AS04
: FT-B /.745135
— ,,/’
~— s -MASTER o il
T T [
s g . i -MASTERI o7
= /B3-8 /.74ALSI0
TPB
> DACKEN i T
\ * * | -MASTEREN L
; 4] 3o-A s.74AS4 18] 32-B /.74ATT4 ~ .
-MASTERI '—6—\ o | T-C /. 745125
7 o . 2 1.5 42 1 1.8 :
7 di T 3 \ -+BR
! -2 8 —a 10
' : 06 ! 08 i i =
' & /oK | t FT-D /. 74513
1i 13] ml i 10
' ; | ! 1 | 44 MW e 10
| 1 -CPUCLK l ‘ | .
| g "SYSEEN Y | 13
3/ PALIER4A P |
] | ;
G ~SYSAC 2 PAT113 pif | : DROCK "
Em -SYSBOCTSEL. a _‘p,_;- 1 | -SYSR ‘
19 LK 4 | piE |
e il 5 | pid -SYSELUFEN « 8
‘e R & b2 -SYSBOOTEN -8
7 » ~MASTEREN 7 bts
3, —REFT 8 i 1 -DRG o7
7 o RO "N 19 5
i T 0E | !
o | RZ /.1K
. -CPUCLK o |
l ESYSK B I
._L’ 23-A /.74ALSD8
Lo REs /. 4808 | 3 AREATY .
| 12 2 It 2 |
UNIT |DESIGN !
MUX451 | ™ aa -
e . AT-BUS INTERFACE LOGIC 7
980436 |
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i1
a it
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i1
11~
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—a 10
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a 14
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ai0
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a il
a il
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a il
_a 10

__ail

— il

SA14
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SA7
SAS
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SA4
SA3
SA2
SAd
SAD
SHHEN
SDiS5
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S40
s09
So8
S
SD6
SIS
SD4+
[ac]
e
S
S00
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LALY
LA18
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43-0 /.74ALS32
|
|
-
I
|
\
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slalalzssalsl Ds|EBEEEEEEE  BEEEEEES 530335388 [ uslslalslyss olalslngyl 8
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2a
2
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7w
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L
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2
i
1
1
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{

L -
ia
g
115
11,
11
11 o
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9
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2 g
2
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2
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i

7w
i
g
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DESIGN
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Re0 </
Reg 331-C /.74ALS08
12 o -DBCRESET 5 5 -RESET .
10
46 / PALIELBA
e SAD 1 |sag bis -NBOOTCK R
11 g Sa1 2 |sat  ATINTpB TR — ATINT at
11 o Sz sA2 D7
- ; :
e SA3 4+ {sas  ResET pib o
11 o SAt S jsas IR 3S & 2f | \ onesee
7 ~10:R & {1owR 2 3
Se - 10BN z f1oen  suifpi3 . ;
43-A /.74ALS32 8 {IRQ  RESETpi% -
ATINTA OFOVE
1 it a RS7
R 11| pecReeT i =y
1 g——F—  — o« |
43-B /.74AL832 ‘
R3E /.4K
4 & '
1o SATINTA & |
5 w1
. RESET DRVEB
™
53 /.74ALS138
11 o SA3 6 lea  vopiS
e AEN sgee it - 106N ad
i1l o ol 40 EC Y2 01_3_
Y3pld
11 ¢ SAS 3 |so Y4 it
LR SA8 g2 lst  yspio
11 o SAB se Y6 2
Y7 P_L
_PiD 8 -DACK 0 — e
_P1D 8 DRI 0 2
_P4D 10 -DACK S DACK o
“PiD 11 DR S DROS 7
PiD 12 -DACK €
“Pip 13 DRD 6
PiD 14 -DACK 7
_PiD 15 oRQ 7
w3
_P1B B DRa 2
P18 15 -DACK 3
P18 16 DRO 3
P18 17 -DACK 3
Ml
Fi8 18 DRO 4
_Ps8 26 -DACK 2
LNIT DESIGN
MUX451 KA
DWG. NO. RAN AT-BUS INTERFACE g
870805
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B n “TASTER PID 17,
<
9 DRA0 PIDS
\
S a IRG12 PIDS
<
7 » “HEMR PICS
L
7 » ~MEMW PIC 10
<
8w A3 PIC2
<
B LaZ2 PIC3
N <
B n LAZ1 PICS ¢
. LAZ0 PICS
<
8 o S PAC L
B <
8 LA1S PICE
N <
B LAgB PIC7
) <
6 o LAL7 PACE
: <
/Lmn 8 ok
+5
- 3 te ZE1-20
b DOUF l i-*?N
>P1D 18 T 15v ’I’E
ov
Di |@ @|Ct
D SIDE C SIDE
pie |@ @|cis
9 e DROS PiD 11 ,
S » DRO6 PAD 13
9 . i PID 15
W PiD 10 IADE _\s
{priD 12 ToACKE -
{PiD 14 _DADT s
Py
- 508 PiC u<
- S09 PiC 12 )
- SD10 PiC 13
SD14 PIC 14
. Sma PiC 15 3
- SDi3 PiC 16
. SD14 PIC 17 3
S5 PiC 18
b <
WNIT DESIGN
MUX451] xa. . 10
DWG. hO. DRAN AT-BUS CONNECTOR
870806
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SsDo

P1A

AGA
870810

3 ¢
o PiAB
o = PIA7 3
h spe D
o PIAE
o o PiAS
5o sp4 Pir s )\\
o o PiA 3
; = PiA 2 3
. = g
8o S
Pia 31 ,
- Y PiA 30 5
; o Pl 23 3
= sAZ D
" Pia 28 g
- Y P1A 27
o s PiA 26
o oY Pia 25 3
a ™ P1a 24
. o Pia 23 )
il SAB D
o Pia 22 3
o " T
o it PiA 20 )
o e PiA 18
. iz PiA 18 )
. e PiA 17 3
o e PiA 16
. e PiA 15
SaiE 3
e
Pig 18 ,
. x; P1B & :,
. DRO3 P18 16 )
o PiB 13 )
a -REFRESH D
-10W o
\P1B 13 —a
< SYSCLK %
P18 20 =rs 5
PiA 11 =
C RESET DRV
{ri5 2 .
rd
+12
}\%B ) T
{riB 7 -
c9 ‘cs T
18 == =1 -
ERY 20v 25
(P18 3
{pia 29 -
Jr 1o jrcz
== 15U == 15U
2ov T aov
yF18 31 i
{riB 1
{ P18 10
5
o
4 ~DACK1 g
NLE oy .
(Pi8 25 e s
P18 15
b
g1 @ @
B SIDE
831 |@ @ A3
UNIT DESIGN -
MUX45Y . 1 AT-BUS CONNECTOR
DWG. NO. DRAWN
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[&] m <
s , 3, =
1a ADQ e
5 1 1 11
[ ] [ ]
g !
- DEBUGBOARD 5
1a AD1 L)
o2 Te le
'JV -DBGRESET g
1g A2 —a
ia ~PROMSEL .3 3 la
) T
T
e AD3
ig -PCS1 4 T‘ 14
ia AD4 Y]
i 5 ls
1a CPURESET T
-DBINT o
1g ADS
o Ets 1g
L DBAREADY 5=
la ADE ov -
o 7 17
- ALE i
-RXINT .
1a AD7 -
IDENTS .8 8 &
- AL7 . !
- AD8
Ri4 /.1K 1
m IDENTE o8 3 JE
1 A18 . !
ADS
1a-
IDENT3 10 10l
la A19 ™
AD10
1
1ga -BHEN 11 11 —lu
ia ADL1 -4\7
12 12 l1e
‘e 0BALE i e
AD12
1 -
1. -S0 ] 13 lxa
1 : ~WR
AD13
1
N 51 R 14 —lu
1 : -RD
AD14
1 -
. -s2 15 15 lis
e ™
‘ -
. -CPUCLK olF 16 lis
+5
UNIT c DESIGN
MUX451]  maaxa &
DWG. NO. DRAWN DEBUGCGER CONNECTOR 1c

AGA
870810
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26/ .SCN2EB1-40

le ADO 25 |po
ia AD1 16 |py
1g AD2 24 [
1g AD3 17 |pa
le AD4 23 ps
1m ADS 18 |pg
ig ADE 22 |pg
1a AD7 13 |py
2 ADDRY 1 a0
2a ADDRZ 3 |ae
2a O3 5 laz
2a ADDR4 E a3
IN’T&" -INT AB 1s
-
14 o -PCSS0 3 Jce
ie W 8 g
s -AD s Jnn sl 30 TXD A 15
14 o RESETCOM 34 qHESET s | 11 TXD B oiS
16 o RXD A 31 | rxoa a0 |23 -RTS A i
16 o RXD B 10| pyrs ey |22 -RTS B8 oS
orFe | 28 -DTR A o 15
16 o -CTS A 7 _l1ea oPa |13 -DTR B o 15
16 g €TS8 4 lipy ope | &
16 o DR A 3 [1pe ops | 14
16 » DR 8 2_fipa ors | 28
33 [1pe o7 |15
38
A2t /. 1K £: IPS
« 2 1P
X1/0K X2
=
'D vz
L 3 686
= R33 /.1K RE8 /.1K
'Tt‘s C4 40-A /.74ALS00
1 3 . BCLK o i7
2
LNIT DESIGN
MUX451] aa.
DWG. NO. DRAWN DUART CHANNEL A & B 13
AGA
870810
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-
IC-A /.74ALS133
le - Lgen vojy -PCS50 - i3
Yi GS -PCSS4 el?
2a ADDRE 3 | vep & -prcssa a7
2g ADDRS 2 lss vap? ~PEss3 a7
RE7 /.1K
3E-B /.74ALS133
—Sqn gl
Yijyt!t
13 lgo vept
14 Isy 3p
R34 /.1K
E‘ T
42 /.74ALS373
3 Ino el 2
4 los a| S
7 Joe p2| &
8 lo3 w3
16 g 08 13 Ips o4l 12 AD12 -l
16 -CI B 14+ e =115 AD13 1
16 -CD A 17 ips os | 16 AD14 el
6 o -CI A 18 |ps @ |49 ADiS .
41-A /.74ALSTR G E
1 -PCSE 1 : 3 11 1
el -RD 2 )
R32 /.1K
| 40-B /.74ALS00
RE /.1K
13 o -INT AB 4 [
17 -INT CD =1
RA0 /.1K 41-B /.74ALS32 :
m 40-C /.74ALS00 -
RES /.1K COMINT .
-
- -INT EF )
- “INT GH 10
40-D /.74ALSO0
9 ~RESET . 1 RESETCOM -
[ ]
LNIT DESIGN
MUX451] wa. o 14~
DWG. NO. DRAWN
AGA
B70810
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13

TXO A

R33 /.1K

S4 /.75150

i3

-RTS A

13 o

-DTR A

R43

LINE

_a 18

R4

LINE

)

S5 /.75150

13

TXD B

A

LINE

13 &

-RTS B

LINE

]

56 /.75150

13

-0TR B

B

LINE

LINE

18

UNIT
MUX451

DESIGN
JKA, THU

DWG. MNO.

DRAWN
AGA
870810
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48 /.SU5154
R4S 41-C /.74ALS32
RXD A LINE 3305— + 3 E] 8 RXD A
) — 10 =
RS+ 41-0 /.74ALS33
RXD B LINE 30— 5 2 12 11 ROB
- 2 13
CD A LINE S0 s ' D A
— e - o -
C0 B LINE L 7 0 -co 8
a — 14 -
cis [c18 (cas |cis T
N
bl L L
¥ o w
R40 47 /. 905154
CI A LINE =<3 4 e -CI A
N — 3
R4S
- CI B LINE 3308 s 2 18
- —_} 2
a2
CTS A LINE 3308 6 1 -CTS A
-— "} - F
RS1
CTS B LINE =13 7 Pm s B8 _
14
cz2 |c13 |ceo |e1a
iN - iN _uN '_Li'N
ov av ov
R46 43 /.9O515+
3308
DSR A LINE 4 3 -DSR A _
- —} N o
RSS
DSR B LINE ,aﬂ-‘e; S 2 -IsR8
- I 2 o -
& i1
1
7 10
14
e
1
™ v
UNIT DESIGN
MUX 451 | xa. THy 16
. ND. DRARN
MG, ND o
870810
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B[4l k(2 B (2

)

ADDR3

ADDR4

-PCS 51

-PCS 52

-PCS 53

-WR

RESET COM

~-INT CD

-INT EF

B4

~INT GH

u\/h\/&\r&naqunqpquaulqlqqullq

I

DESIGN

WNIT
MUX451 | wa. ™

DWG. NO.

AGA
870810
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}2 1 CD A LINE . i
\_ 2 RXD A LINE - :s_
15 /. TXD A LINE L3,
15 o DTR A LINE 2 4 )
25
> £ 8 DSR A LINE : .
15 o RTS A LINE L7 L
\ =8 CTS A LINE N -
>r 2 8 CI A LINE o 16
o™
N B CD B LINE . 16
{ =2 RAXD B LINE .
s /_ TXD B LINE B3 4
15 DTR B LINE 13 4 ‘<\
J3 s ¢
\ BB DSR B LINE a 16
15 ': RTS B LINE J3 7%
\ B8 CTS B LINE o 16
g J3 g CI B LINE o 16
™
|
—
-
WNIT DESIGN . ,{g \__,
MUX451] wa. i 20
DWG. NO. DRAWN

AGA
870840
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MXX

2

9

4 /.SCN2EB1-40

+ AD Do
4 e AD1 1€ |py
‘e A2 24 |po
‘e A3 17 |ps
A AD4 2 Ips
‘q ADS 18 |pe
Pl ADS 2 |
. A7 19 |y
‘o ADDR1 1t
‘. ADDRE 3 as
‘e ADDR3 5 |
‘e ADDR4 € |aa
1 -INT
. -pCSsy E 3 P g = *
- -WR g
4 B
-RD
L. S gro s | 30 ™ c a7
4 e RESETCLA 34 laeseT e | TX0 D a7
5 o RXD C 31 |ruoa oo | 22 -RTS € 2
5 e RXD D 10| axe Py |12 -RTS O 7
opa | 28 -pTR € 2
6 u —ETS C 7 l1ra o3 13 -DTR D 7
6 o €S o +_lipy P | 2
€ w "DSR C ®_|1p2 ors |14
- DSR D 2 |ipa o L2
3 lirs op7 |15
R3 /.1K m E S
¥ _lirs
X1/0K X2
= 3
. BOLK
NIT DESICGN
MXX451 | wa. ™o
DWG. NO. DRAWN 1

AGA
870817
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3 /.50N2681-40

4 ADO 2 |no
4 AD1 16 lny
‘e AD2 24 |l
4 AD3 17 o3
4q AD4 23 lps .
4a ADS 18 |me
‘n ADE 2 lps
‘e A7 19 |py
‘o ADDRY 1 lao
‘o ADDR2 3 |as
‘a it 5 a2
4o ADTR#+ 6 |aa
INTRFS -INT EF o4
.o -PLSS2 x
‘e -WR B g
‘g -RD Sﬁ oA} 30 ™D E o8
4 RESETCIM 34 |peser noe| i1 ™D F 8
Se R@ € 31 lrxoa opo | 22 -RTS E 8
Sa RXD F 10 e opy | 12 -ATS F 8
ore |28 -DTR E 8
6o -CTS E 7 lpo op3 |13 -DTR F g
& €IS F 4 _lies ops | &7
5 DR E *®_ |1pe oprs | 14
5. -DSR F 2 |1pa oFs |28
B _l1rs o7 |15
38
R2 /.1K m 1PS
T e
X1/0LK X2
32 S
. BOLK
2 /.SONSEB1-40
‘e ADO 25 |po
4n ADY 16 |py
4 AD2 24 |
4a AD3 17 1z
ol AD4 =1
P ADS 18 |nc
o ADE 2 \pg
P AD7 19 |pr
4 ADDRL 1 |a0
4 ADDRZ 3 |y
40 ADDR3 5 laz
4 ADDR# E |a3
INTd'ﬂ ~INT GH -t
s -pCss3 S
- i
‘. R 8w
‘e -RD °4 ol 30 ™D G af
. RESETCIM 34 |preeT e TXD H 8
. RXD G 3 |roma oo 1 29 -RTS G o8
5 AXD H L) oy |12 -RTS H B
- oPe 28 -DTR G 8
6o -CTS G 7 1o o3 113 -DTR H et
6o CTS H il § (1 e | T
5. -DSR G EN oes |14
Sa -DSR H 2 lrea ors | 26
= § ) o7 15
28
R1 /.1K Ps
¥ _lrs
X1/0K X2
32 33
N BOLX
UNIT DESIGN
MXX451 | sa, mu >
IMG. NO. DRAWN
AGA
870847




al
-t
‘at
atl
al

ADO
AD1
AD3
AD4

9

ADS
AD10

al
al

ADi1

1 /.74ALS373

24 /.74AL5373

31
17

14
17
i8

-

-CD H
-CI H
-CD G
€1 G
-CD F
-CD €
-CI E
-CD D
-CI D
-coc

-CL F

En
En
5e
Se
En

B-A /.74ALS32

-CI C

AGA
B70817

DESIGN
DRAWN

MXX451] . mu
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f
3

Sz = .
E AD
L s : —a
{wns AD2
L s | -
:\m7
by ADS .
>—‘—m-h4|
J4 9
e ADs
s 10
> RESET oM
L us 11 .
> ADS
L ue 12 .
{ s 13 ADG
L us 14 =
{ U+ 15
5 AD7
{ 18 -
{17 ADDR1
(..H‘.lB -
{4 18
P ADDR2
L us 20 .
{2y ADDRI
Lo e .
e
J4 23
> ADIR4
N\ W4 24 -
{ s
35 -PCS 51
{ w26 -
(e PCS 52
S -
Id
Js 23
> -PCS 53
N -
e
P -WR
S .
S
5 -RD
{ us 3 -
2
4 35 BOLK
De
{ 4 36 =
< INT EF
- - s
N *EL
< INT G4
. o3,
Y S —Prss 20
N —
a2 .
Py
ot 43 ADS
s e .
{4 a5
S ADS _
L e 46 "
s a7 AD10
p o .
L us 48 =
bg
)_..K49 AD11
{ U+ 50 .
Py
s -
ov -12

WNIT DESIGN
MXX451] nu.aa

IMG. NO. DRAMN 4

AGA
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12 /.SN75154
R36 /.330E
e DSR E LINE — 4 3 -DSR E —
3 |
RE7 /.330€
g DR F LINE — 5 sa -DSR F s
b LT 2 ]
A19 /. 330E
g . DSRGLIN iy 6 it -DSR G .2
- S . -
R10 /.330E
g SR H LINE pe— - 7 cm -DSR H .2
o — 14
oy
cs oL _J_ -1 C31
"TLLIT
v o™V oV oV
25
14 /.SNT5154
RS3 /.330E S-A /.74ALS32
5 XD C LINE — 4 3 1 3 RD C ot
) 3 %—/
R46 /. 3T30E T\S-B /.74AL532
8o RXD D LINE — s 2 4 [ RXD D 4
. ~1_r * = 5 , )
|
R3S /.330E 5-C /.74ALS32
3 RAD E LINE — 3 = 9 i ™\ B D E 2
) — 1 10 ’ /
Re8 /.330E 5-D /.74ALS32
8. RXD F LINE —_— 7 Dan 12 i N1 D F a
- — 1 c30 |c3m 14 13 ’ /
ce3 N _[IN 1 cag
R I I N
ov v oV TV
13 /.9T5154
R1B /.330E 6-8 /.74ALS32
g RXD G LINE — 4 c1_3 4 '3 RXD G 2
» i . -
R11 /.330€ Nc /.74ALS32
9 D H LINE r— S cla 9 B RXD H -}
H M
RSS /.330E
D C LINE — 1 -CD C
e LT D —a 3
R47 /.330€
5 CD D LINE — 7 Dxn -0 D -
b '_I__J—l Py ”
C40 =N ::w-Lcu
T 1T 1 I®
v ™" W™ ™
B /.9\/5154
o E R37 /.330E . s o e
- - &8
8 1 - o 3
/.330E
8 oD F LINE — 5 2 aF .
- 11 - D—— -
R20 /.330€
3 CD G LINE —n [ it oG a3
- — 1
Ri2 /.330€
9 O H LINE — - 7 c‘lﬂ - H «3
— C16 |c24 14
[s:] AIN 1IN J...caz
"I L1 I"
oo e §-D /.74ALS3R
12 14
] 13
o]
+ /.1B0E
UNTT DESIGN
MXX451] ma. ™o 5
. . WN
IMG. NO DR
870817




34

DWG. NOD. DRAWN

AGA
70817

11 /. SN7S154
DSR € LINE RS54 /.330€ . 513 -
9 . 3 - el
3
OSR D LINE R‘,—,S /. 3308 5 2 DSR D )
5 L e -
o —L_I a 5’ —a 1
R49 /.330E
9 CI C LINE — 5 o -CIC -
A
R40 /.330E
g CI D LINE — N 7 o -CI D .3
- g - 14
ce2 |C38 7
£33 AN N L oeey ‘ —
"L LTI
ov v ov ov
7 /.97S154
R31 /.330€
Cl E LINE :}1 4 3 €l E o 15
3 | -
R22 /.330E
_ CIFLINE — 5 2 -CIF g
- g S| 2 .
R14 /.330E
CI G LINE D .- B dl -C1 G a5
1]
RS /.330
CI H LINE —— E, 7 D;u -CI H 15
. LI ” .
Cio Ch?
iN 1 o=}
STTIT
ov ov ov ov
10 /.S75154
4 i3
3
5 :EE
2
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3.4 PAL descriptions

Page
ABEL(tm) Version 2.02a - Document Generator 03-Apr-87 01:42
LAN451 I/0 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 drgck = (1);
enable sysclk = (0);
nsysbooten = !(!nsysbooten & !nsysmemr
§ !nsysbooten & !nsysmemw
§ !nmast & !nsysacc & !nsysbsel);
nsysbufen = !(!nsysbufen & !nsysmemr
§ !nsysbufen & !nsysmemw
§ !nmast & !nsysacc & nsysbsel);
ndrgr := !(l!nsysacc § !ndrgr & !nlock):
aready := !(nmast & !nsysacc
'nrefc & nsysacc

§
§ !nmast & nrd & nwr);

nsysmemw := !(!nmast & !nsysacc & !nwr);
nsysmemr := !(!nmast & !nrd & !nsysacc):;
drgck = !(sysclk

§ drgx & !ndrgr
§ drgx & sysclk
§ !ndrgr & sysclk
§ ndrgr & sysclk):;

1
PM
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Page 2
ABEL(tm) Version 2.02a - Document Generator 03-Apr-87 01:42 PM
“™ LAN451 I/0 BUS Controller, 2. FEB. 1987 ,
Jens K. Andreassen , Regnecentralen A/S,
Ballerup
Chip diagram for Module PAT113TX

Device PAT113

P16R4
__________ 0 Jmmm——————
@ 0 / ®
e  mee—- o]
nclk ¢ 1 20 o Vcc
) @
s nsysacc @ 2 19 ¢ sysclk
o] o]
nsysbsel ¢ 3 18 ¢ drqgck
@ @
nlock ¢ 4 17 ¢ nsysmemr
0] @
nrd ¢ 5 16 ¢ nsysmemw
0] o]
nwr ¢ 6 15 ¢ aready
%] o
nmast ¢ 7 14 ¢ ndrgr
o o)
. nrefc ¢ 8 13 ¢ nsysbufen
o] @
drgx ¢ 9 12 ¢ nsysbooten
o] @
GND ¢ 10 11 ¢ noenable
@ o)
] @
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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);

enable nbankl = (1);

enable nsysacc = (1);

enable nsysbsel = (1);

enable nrefr = (!nmast);

enable nrdwren = (1); ~—

enable nholdl = (1);

nbank0O = !(!Al7 & !nholdl & !nobcmd
§ !'Al7 & !Al18 & !Al9 & !nobcmd);

nbankl = !(Al7 & !nholdl & !nobcmd § Al7 & !Al8 & !Al9 &
!nobcmd);

nsysacc = !(!Al6 & Al7 & Al8 & Al9 & nholdl & !nobcmd
§ Al6 & Al7 & Al8 & Al9 & ndbgb & nholdl &
!nobcmd) ;

nsysbsel = !(Al6 & Al7 & Al8 & Al9 & ndbgb & nholdl &

!nobcmd);

rc8 = !(!Al17 & !Al8 § !Al7 & coladr § !Al8 & !coladr);

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

nrefr = !(!Al18 & !Al9 & !nobcmd); -

nrdwren = !(Al8 & !nmast § Al9 & !nmast § !nmast &

nobemd);
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Page 2
ABEL(tm) Version 2.02a - Document Generator 27-Apr-87 01:43 PM
7 LAN451,COM451 and MUX451 Memory selector, 29. JAN. 1987,
Jens K. Andreassen, Regnecentralen A/S , Ballerup
Chip diagram for Module PAT114TX

Device PAT114

P1l6L8
__________ ) Jmmmmm e
@ o / 9]
o === ?
ndbgb ¢ 1 20 o Vcc
o} @
nobcmd ¢ 2 19 ¢ nbankO
. o ®
Al7 ¢ 3 18 ¢ nbankl
"] o}
AlB o 4 17 ¢ nsysacc
@ @
Al9 ¢ 5 16 ¢ nsysbsel
@ o]
Al6 o 6 15 @ nholdl
@ )
nmast ¢ 7 14 ¢ nrdwren
o )
hold ¢ 8 13 ¢ rc8
. @ @
hlda ¢ 9 12 ¢ nrefr
o @
GND ¢ 10 11 ¢ coladr
@ o]
) o}
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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 nem

enable neml

nemO

]

neml
nras0
nrasl

nwelo

nwehi

nrefc

ncoladr

(1)
(1)

!(!ncoladr & !nrasO & nrefc & !nsl);

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

!(!ncoladr & !nrefc § !nbank0O & !nobcmd & nrefc):
!(!ncoladr & !nrefc § !nbankl & !nobcmd & nrefc):
!(laddr0 & !nbank0 & ncoladr & !nobcmd & nrefc &
nsl § !addr0 & !nbankl & ncoladr & !nobcmd &
nrefc & nsl);

!(!nbank0 & !nbhenl & ncoladr & !nobcmd & nrefc &
nsl § !nbankl & !nbhenl & ncoladr & !nobcmd &
nrefc & nsl);

!'{!ncoladr & !nrefc & refr & !refrd

§ nbank0O & nbankl & nrefc & refr & !refrd

§ ncoladr & nrasO & !nrefc & refr & !refrd);

:= !(nras0 & !nrefc

§ !mbank0 & !nobcmd & nrefc
§ !nbankl & !nobecmd & nrefc);
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2.02a - Document Generator

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

Chip diagram for

Device PAT116

clk

nobcmd

addr0

nbhenl

nsl

nbank0O

nbankl

refr

refrd

GND

Module PAT116TX

P16R6
__________ @ /..__.........._.__
o) 0 / o]
® ==——- o}
o 1 20 o
® o}
p 2 19 o
@ ®
o 3 18 ¢
® @
o 4 17 o
@ @
o 5 16 o
? ]
o 6 15 o
] 0]
o 7 14 o
o ®
o 8 13 o
o )
o 9 12 ¢
o} @
o 10 11 ¢
® o}
@ ?

Page 2
03-Apr-87 12:40 PM

Vce

neml

nrasO

nrasl

nwelo

nwehi

ncoladr

nrefc

nemO

noe
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Page 1
ABEL(tm) Version 2.02a - Document Generator 22-May-87 11:45 aM
MUX451 I/O interrupt and reset , 22. MAY 1987,
Troels H. Johansen , Regnecentralen A/S,Ballerup
Equations for Module PAT133TX

Device PAT133

Reduced Equations:

enable niocacc = (1);

enable atint = (1);

enable reset drv = (0);

enable swl = (0);

enable nirqgl = (1);

enable nreset = (1);

enable nbootck = (1);

nbootck = !(!nicacc & !sal0 & !sal);

niocacc = !(!nicen & !niowr & !saZ2 & !sa3 & sad & swl

§ !niocen & !niowr & sa2 & !sa3 & sad & !swl);

nreset = !(ndbgreset & reset drv
§ ndbgreset & niocacc & !nreset
§ ndbgreset & !nreset & sal
§ ndbgreset & !nreset & sal
§ ndbgreset & !niocacc & sa0 & !sal);
atint = !(!ndbgreset
§ !ninta
§ !nreset
§ !atint & nioacc
§ !atint & !sal
§ latint & !sal);
nirgl = !(!ndbgreset

§ Inreset
§ nirgq & !nirqgl
§ !nicacc & !sa0 & sal);
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Page 2
ABEL(tm) Version 2.02a - Document Generator 22-May-87 11:45 AM
"M MUX451 I/0 interrupt and reset , 22. MAY 1987,
Troels H. Johansen , Regnecentralen A/S,Ballerup
Chip diagram for Module PAT133TX

Device PAT133

P16L8
__________ o) .
@ 0 / o}
o m===- o
sa0 ¢ 1 20 ¢ Vcc
o o
= sal ¢ 2 19 ¢ nbootck
' ® ®
saZ2 o 3 18 ¢ atint
o o}
sa3 ¢ 4 17 @ nicacc
@ "]
sad ¢ 5 16 ¢ nreset
o o]
niowr ¢ 6 15 ¢ nirgl
o] @
niocen ¢ 7 14 ¢ reset drv
o) )
nirg ¢ 8 13 ¢ swl
— @ )
ninta ¢ 9 12 o
o] o)
GND ¢ 10 11 ¢ ndbgreset
® @
@ ®
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3.5 Timing diagrams
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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/0 Pin Signal Name
Al -I/0 CH CK (not connected to MUX451
A2 SD7
A3 SD6
Ad SD5
AS AD4
A6 SD3
A7 SD2
A8 SD1
A9 SDO
Al0 -1/0 CH RDY
All AEN
Al2 SA19
Al3 SA1S8
Al4 SAl7
AlS SAl6
Al6 SAlS
Al7 SAl4
AlS8 SA13
Al9 SA12
A20 SAll
A2l SAl10
A22 SA9
A23 SAB
A24 SA7
A25 SAb
A26 SAS
A27 sSAa4
A28 SA3
A29 SA2
A30 SAal

A3l SAQ



B side (solder side):

I/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

B1l1l -SMEMW (not used)
B12 -SMEMR (not used)
B13 -I0W

Bl4 -IO0R (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 -DACK?2 (not used)
B27 T/C (not used)
B28 BALE (not used)
B29 +5V

B30 0sC (not used)
B31 GND



C side (component side):

I/0 Pin Signal Name
Cl SBHE
c2 LA23
C3 LA22
c4 LA21
C5 LA20
C6 LA19
Cc7 LAl8
c8 LAl17
C9 -MEMR
C10 -MEMW
Cl1 sSD8
Cl2 SD9
C13 SD10
Cl4 SD11
C15 SD12
Cle SD13
C17 SD14
C18 SD15

D side (solder side):

I/0 Pin Signal Name

D1 -MEMCS16 (not used)
D2 -I1/0 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 DRQO (not used)
D10 -DACKS5

D11 DRQ5

D12 -DACK®6 (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

——

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 ADZ B3 +12V C3 -PROMSEL

A4 AD3 B4 =12V c4 -PCS1

Ab AD4 B5 CPURESET C5 -DBINT

Ab AD5S B6 ov C6 DBAREADY

A7 AD6 B7 Al6 C7 -RXINT

A8 AD7 B8 Al7 c8 IDENT1

A9 ADS8 B9 AlS8 Cc9 IDENT?2

Al0 ADOS B10O Al9 C10 IDENT3

All AD10 B1l1l ov Cl1 -BHEN

Al2 AD11 B12 OBALE Ccl2 ov

Al3 AD12 B13 -WR C13 -S0

Al4 AD13 B14 -RD Cl4 -S1

AlS AD14 B15 ov C15 -S2

Alb6 AD15 B16 +5V C1l6 -CPUCLK
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