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L DESCRIPTION

The 1121-30 high performance low cost sindle board supermicro
computer ls the main compenent in the DSS0-2x computer system.
Tt is based on the true 32 bit M68020 €PU, intended to support
office automation, data communication, industrial control and
advanced workstation applications,

1.1 Highlights

The 32 kbytes cache memOory allows operation without waitstares
at 20 MHz CPU-clock frequency and expécred hit tates greater
then 90%. Up to 4 processor planes, each containing CPU, PMMU,
FPU and cache, can execute system and. user tasks concurrently
for highest performance. The main memory can be expanded to 28
Mbytes, and up to 64 Mbytes using Future 4 Mbit memory chips.
Up to 16 serial chanpels can be used internally by low cost
hardware éxpansicn. Morg serial channéls can be added using VME
éxpansion board as terminal concentrators.

The VME expansion facility enables VME bus masters to access
the main system memory and allows the system CPU{s) to access
all slaveSPOn_the VME bus, System memory is protected against
unauvthorized access from the VME bus.

Full support is provided for expansibn with I/O-beards froém
the proprietary DataBoard 4680 series.

Two high speed SCSI interfaces are supported by DMA and provi-
-des very fast data transfer between wmass storsge devices and
main memary. Both interfages supports multi-master functions on
the SCSI. bus, allowing the sharing of mass storage devices
betwegn several systems 45 well as high- speed direct compiuter—
to-computer commupication with data transfer rates higher khen
1.5 Mbytes/second.

The diskette interface supports all existing recording stan-—
dards like FM and MFM, ingludes various data transfer rates
250/500 kbytes/sec, motor: speeds 300/360 rpm and different
‘seetor lengths. Up to threée diskétte drives can be accessed
altecnaktely.
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1.2 Basic configuration

The basic configuration is oné lardge board {1121- 30, which is

described in this datasheet. It has the following resources:

1

‘MEB020 CPU with 16.67 MHz clock.

M6885) PMMU Paged wemory management unlt, supporting up
to 2 Gbytes logical memory per process with full virtual
memoTry Support.

ME8881 FPU floating point gnit, Eor up to. 20 times
increased exegution speed.

32" kbytes cache memory, accesied without waifstates,

using 186 bytes block size and immediate write through.

Prepared for multiprocessor expansion with three more

CPU-planes on expansion boards with CPU, PMMU, FPU and

cache memory.

4 Mbytes memory. Up to 28 Mbytes with mounted expansions

and up to 64 Mbytes using future 4 MbBits ¢chips and

expansion. Hardware parity check of memory.

DMA (HD68450) with 3 independant channels, all having
separate 16 bytes hardware buffers for High speed per—
formance.

4 serial v24-ports. Up to 16 internal ports with mounted
exparisions, {in the D390-2x computers limited to 12
internal ports due to space limitations). Expansion is
possible with more serial ports using terminal concent~
ration boards.

Two. high performance SCSI interfaces with multi master

capabilities., E.g. for Winchéster disc and tape streamer

or fast computer—to-computer communidation.
Diskette interface for up to three 5 1/4" drives.

Flexible interface expansion capability Eor DataBoard
L/0, VME-boards, graphics and others, using an exparsion

backplane mountéed on the basig. board.

Real time clock with battery backup, NVRAM for parameter.

storage and a flexible hardware interrupt system.
Support for VME includes multi master capability and
selective protection for internal memory from bus mas-—

ters on VME boards.

Support E£or DataBoard includes automatic 'card select!

generation and selective access protection.
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1.3 Expansion boards for the 1121-30.

3

1120-30 CPU expansion plane, CPU, PMMU, FRU, Cache.

- 2020-3¢ i MB memory module for direct meounting on the
1121-30. Optionally 16 Mb iF 4 Mbit chips are
used. Logically three boards are supported.

- 2022-00 8 Mb memory module for direct mounting on the
1121-30, using Ll Mbit chips im two layers.
Optionally 32 Mb with 4 Mbit chips. Logically
three boards dre supported.

= 5172~10 4 serial V24-ports. Twd 5172-boards can be
mounted on 1121-30 in DS90-2x. Logically three
boards can be supported.

~ Différent expansion backplanes are available for moun-
ting on the 1121-30, with VME and DataBoard
slots.

These are described in separaté datasheets.

For Eurther I/0-expansion a DataBoard I/O-expansion rack
and/or 4 UME expansién rack -are available connected through
adapters. Alkernatively IQ-IO-systems for direct industrial
level signals can be connected.

Note! For earlier versions of the 1121 computer board, other
memory and CPU expansion bBoards are used. These can not be used
‘with 1121-30.

For 1121-10 Use only the 2020-20 memory expansions boards.
No. CPU expafision board can be used.

For 1121-20 Use onky the 2020-20 memory expansions boards.
Usg only the 1120-20 CPYU expansion boards.
For the software viewpoint, there is no difference
between 1121~30 and 1121-20.
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2 HARDWARE BLOCK DIAGRAMS.
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3 SOFTWARE ENVIRONMENT
3.1 Logical address spaces.

Any program can use up to 2 Gbytes logical address space, as
the system contains full support for virtual memory and memory
management for the MC68020 processor.

User accesses bevond this limit result in érror traps. The

logieal address space 2 Gbytes - 4 Gbytes is reserved for
testing of the on-board cache memory system.

Logical address space tvpes.

There are several types of address space types defined,
depending on the type of instruction executing and if the code

is executed in user mode or supervisor mode.

Type FC2 FCl FCO fundétion code
User data space o ¢ 1

User program code space Q 1 0

Supervisor data space 1 0 1

Supe:v1sor program code space 1 1 ]

CPU space 1 1 1

The CPU space is used for coprocessor communication, interrupt
acknowledge cycles and for special cache memory control.
Accesses to the MCE8B51 PMMU and MC688B81 FPU are handled
through the standard coprocessor instructions in MC68020.

All user entries or all supervisor entries in the cache can be
selectively erased by acc2551ng one of the loglcal addresses
002C000 or 002EQ00 Hex in CPU-space. See the section about the
cache memory.

Stack data area (A30=1)

In the cache memory, the logical user and supervisor data
spaces with A30=1 are assumed to be used for the stack data
area to enable a separate cache Segment for the stack. For
efficient use of the hardware, the software should make use of
this featnre.
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3.2 Physical address space.

Physicgal add:ess-bits PA0..PA26 access normal system Tesources.
Physical address bits PA27, PA28, PA29, PA30 are not used.

Physical address bit

_ 128 w8
|7FFFFFF .-H
RaM
option 3
112 ME
RAM
option 2
9§ MB_ |
RaM
option L
80 MB_|
RAM
basic
Memory
4000000 B 64 MB_|
3000000 HE 48 MB |
2000000 H 32 MB_ |
1000000 H# 16 MB_ |
400000 ® 0

PA3l is used Eor cache iphibit.

i Mb/8 Mb

i Mb/8 Mb

4 Mb/8 Mb

4 b/ 8 Mb

RAM base. Memory above 4000000 H

VME interript vector: JFFFFFv H _
v=2 .gr 8

VME short I/0 (64 Kb):3000000-3C0FFFF H

VME standard acccess 2000000-2FFFEFF H

VME protection table 1000000-13FF000 H

Odxxxxx DMA access

03xxxx¥x DakaBoard I/0

02xxxxx SCSI 0, SCSI 1, Diskette access
Olxxkxx SCC access

00xxxxx General control (CIC" and other)
000xxxx PROM memory 64 kbytes
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1.3 Summary of I/O}and phys ical memory space access addresses.

Resource Base address(hex) Size(buteS}_WLdth(thes}_Tyne
'PROM 000x%xxx(0..FFFF} &4 kb 1 RO
CPU attention 0010001 (n=0,4,8,C) 1 1 RW
‘LED control Q010010 1 1 WO
Watch-dog kick 0010020 1 1 RO
Real time ink.reset 0010020 1 1 WO
Parity error syndrome 0010030 1 ] RO
Error syndrome reset 0010030 1 1 WO
Slave CPU reset 0010100 1 1 RW
CI0 port C Data 0020000 1 1 RW
CIO port B Data 0020010 A3 1 RW
CIO port A Data 0020020 1 1 RW
CI0 control 0020030 1 1 WO
CIO0 ift. vedtor 4030000 L 1 RO
SCC control 016n000(n=0. .F) 1 1 RW
SCC data 011nQ00(n=0..F) 1 1 RW
SCC int. vector 0130000 h 1 RO
SCST 0 control/statis 0200000 1 1 RW
SCSI 0 pointer 0200020 1 1 RW
SCSI 0 data buffer 0200030 16 1 RW.
SCST 1 control/status 0210000 1 1 RW
SCSI 1 pointer 0210020 1 1 RW
SCSI 1 data buffer 0210030 18, 1 RW
Diskette tontrol/stat 0220000 1 T RY
Digkette polnter 0220020 1 1 RW
Digkette data buffer 0220030 15 1 RW
Diskette 1797 cmd/stat 0230000 L 1 RW
Diskette 1797 track 0230010 1 1 RW
Diskette 1797 sector 0230020 1 1 RW
Diskette 1797 data 4230030 1 1 W
DataBoard I/O 03xxxxx(See below) 1 Mb 1 RW
DMA channél 0 04000xx(x=0..FF) 256 2 RW
DMA channel 1 04001xx{x=0..FF}) 256 2 RW
DMA channel 2 04002xx(x=0..FF) -256 2 RW
DMA channel 3 (WMot used)

DMA int. vector 0430000 X 1 RO
'VME protection table lixxxxx(0D..3FFP000) 4 Mb 2 RW
VME access 2XEXXxXX(0..FFFPFFF )16 Mb 2 RW
YME short 1/0 J00xxxx(0....FFFF)64 kb 2 RW
VME int, vector 3FFFFEv(v=2 or B) 16 2 RO
RAM base 4RXXKXX 4Mb/16 Mb 4 RW
HaM opt.l SXKRXXXX 4Mb/16 Mb. 4 RW
RAM opt.2 6 XX XX XX iMb/16 Mb 4 RW
RAM opt.3 TXXKXKK 4Mb/16 Mb 4 RW
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3.4 Details of I/0-addresses.

"int. vector' : Interrupt vector to be read when an interrupt
has been detected. An interrupt dcknowledge
cycle 1s simulated on the indicated circuit or

subsystem.
'Width‘ : Indicatés access mode {(byte,word, long word)
'Type’ : ‘Indicates if data can be:

RO Read only, RW Read/Write, WO Write ionly
'SCC—channel”’ : .n (O.;E'Hex) is a code Eqr Ehe channel number.
Each 8CC has two channels, where an even 'n'

indicates port B &nd an 0dd 'n' port A.

Channels 0..3 are on the main Board.

/
: !n’ Channel ‘n' ‘Channel
1 1p () 3 tty08
0 console (1) 8 tryo9
3 strylz 11 eryld
¢ 2 tty03 10 ttyll
5 tey04 13 ttyl2
4 ttyos 12 kkyl3
7 tty0s 15 ttyld
6 tty07 14 ttyls
“DataBoard" : Al7..A12 contains card select code 0..3FH.
AlLS contains bit 7 6f the card select
codé.
b4, A2 contains I/Q-strobe 0..5 if Al18=0.
Alg=1 Special commands. 218 is also bit 6

of the <ard select code.
AL8=1l, A4=0 Read CSB* map for card
detection.
Al8=1, A4=1 TI/Q-commands wikh BXp*
strobé for expansion
{' systems.
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4 HARDWARE CONFIGURATION AND INSTALLATION.
4.1 Configuration of the 1121-30 bodrd

* Processor block {CPU-plane) with the CPU, MMU; FPU and 32
kbyteés cache memory. Optionally up to three more CRU pla-
nes (1120-30) can be mounted on the board, immediately
above the  standard block.

* Central kernel logic area, with bus access control -and
support Eor VME and DataBoard expansion. This block also
centains the Boopt-PROM.

* DMA block with support far the SCST and disketté interfa-
ces.

* Memory block (4 MB) and parity check logic. Up to three
more memory expansion boards £2020-30 or 2022-00) can be
mounted immediately above the standard memory up to a
toﬁal of 28 Mbytes memory. (Up to 4 tokdl of #4 Mbytas
using 4 Mbit chips).

* Four serial channels. Three expansion boards {5172-10) can
‘be mounted above this area, connécted through a ribbon
cable. These connectors are easily accessed from the back
©of the system.

* Two independant SCST interfaces.

* 5°1/4 inch diskette interface.

* Expansion connector For different types of-expansion

systems.
Memory block ‘Expans lon Battery
\ connector NVRAM /
= T i ERSEE—3T pigkette

= .M/ﬁnterface

-
e
1

Processor

block '\\\‘: :
CPU IR
PM;;\\“Nx'i-“
\ B — i
e

papa ok [ i b

8CSI 1
control

FPU

‘\'_ ,..':

e : E”~i,w"‘gbﬂ_:.'é£ -f:;:i.?\ﬁcsz 0
Cache //ﬁ?fi A e e ne n = | eontrol
: . i Boot

Serial v24 DMA. DPROM
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4,2 Connectors on the board

~VME bus
Connector(7P,1P)
for memory
expansion

1 Mb.
MEMOTY

Cdnnector

(6P) for |

expansion
processor
planes

+12v
fans

to

'109/{33__275

Connector (8P) for
expansion with:
-DataBoard bus

Control panel
conrnector (2P}

/////Power.cont:ol

5" Digkatte
connector (3P)

—Eonnector (4F)

| Power

connector (5P)

~SC8I ¢h, 1
connector(9P)

.T..-._..:. _: E ai
— - e

. - 1 . : NS B
[ - i - !
fege | =1~ 140 . ‘ R R T

i F +ﬁ PN T LIS, | e W

et = s el e i e
.._m:.___.,,.. -7 EEE: RN A e ——)

o]l
o B

Optional power
-connector(llP)

M w o
nou

Serial (Vv24)
gonnectors
Connector for 1
gerial port
expansion(1l8P)

SCSI ch. ©
connector {17P)
congole(16P) -
printer{l5p)

tty03{14P)

ty02{13P)



DS90-2x COMPUTER BOARD APR BO(B) 1123-30 13(75)

4.3 Jumpers and LED's

Battery polarity

1121-36 E::ﬂ
_STz_Q'

[ AR

, - sT6.
(GREEN ) LBl ﬁ
LLOW) LDQ::E = = joo)

(YELLOW) LDS-Jw—

—_

Jumpers {standard seti—up indicated} ON=Closed, OFF=0Qpen
STl ON Head load on pin 4 to diskette drive.
ST2 2~3 4 Mb memory (1 Mbit chips)

_ Select 1-2 for 16 Mbyte (4 Mbit chips).
ST3 OFF Used to connect an NMI test switch.
ST4 2-3 32 kb BootPROM(27256), 1-2: 64 kb (275%2}.
ST5 OFF 0©nly 'on' for early warning NMI from watchdog.

ST6 Only 'on' to select +12V or -12V power output
-— OFF through serial connectors. Even jumpers for +12V
ST13 and odd jumpers for —-12V.

LEDs

LD..LD7 Test LEDs, program controlled.

LD§ Blinks normally. Lights up when the system bus

is blocked, i.e. when a masteér has to wait for
the bus. (See also TP4).
LD9 (Yellow) +12V to serial V24(RS232C) buffers available.
LD10 (Green) -12V to serial V24(RS232C) buffers available.
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Test points. on the 1121-30 computer board

Sultable +5V
measuring point

Ovict
(]GRO 1

Bus blocked

V24:

3 LDs
[ree

dang g““*aahh_’*ﬂﬂ_

~12V power
+12V poweT

Test points

TP1
TE2
TP3
P4
5
TP

TR7

TP§

during adjustments

Lo

Real time clock tuning

capacitor

\

\

22

o

e e
o1

HIES

I LI
i ?.SEE‘ P Kj'.é' T

L09.

1PS

N

rvees

TP7 1P4

[ GNO? O 0

V24

Baud rate fre-
guency * l&

Real Tinie Clock oscillator frequency 32768 Hz.

ov
Reserved.

System bus blocked

tty03
tey02

printer
cansole

baud
baud .
baud
baud

rate
race
race
rate

signal. Low
frequency *
frequency *

frequency *
freguency *

when blocked. See LD8.

16
16
16

la:
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4.4 Installing the 1121-30 mechanicailly.

The 1121-30 board is mounted_with 6 screws on distances in the
computer.

arhy

o N

n._,...,.'r_,-

!—---t i__...J
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4.5 DPower connections.

Connect the power and the power control signals to either of
the two dvailable cdnnectors, depending on the mechanical
raguirements., When an external power supply is used, the 11
connectaor én the back is used and the 5P connector is uged with
-an internal supply. Powe: control sigmals can be connected ko
the 4P connector but is also avallable in 5P and 11P,

The power control signals are;

POWER * Active low power-on signal from tHe computer board.
Normally activated by the cohtrol panel switch.
Alterna%iueLy 4 software command can pull this
outpuk low, thiough an open-collector, TTL-level
non-isclated circuit,

ACLOW*  Power—low input signal from optional external. power
fail detection circuitry (UPS-option). Active low
means power low. This signal should be read
regularly by the operating system. Non-isolated
TTL-level inpit.

General domments on power connection to a computer system

1 - Always use transient filter ¢circuitry on the mairns
connector.

2 - The folléwing rules apply fof equipments, connected
directly without galvanic isolation between them:

Always connect all equipments to the same 220V AC phase,
If the distance between different equipments are large and
isolated communigation is not used, a séparate power cable
should be provided to assure this reguirement.

‘The chassis earth in all equipments should be
interconnected and sheuld only be connected to mains earth
on one point in the system.

If possible, tha 0V logic level ghould only be connected
to Lhe chassis earth on one point in the system. This
point ‘should be close to the computer power supply.

3 - Calculate the maximum current in the +5V and +12V/-12V
cables and the the total current in the 0V cables to
assure that the cables selectéd support this: current
without voltage drops.
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4.6 Installing peripherals, expansions and options.

Normally turn tbe power off before connecting any equipments.
Only the external cables Eor the serlal channels might be
connected / disconnected on-line, with care,

- Conkrol panel.

- Minifloppy (5 174"} drives.

- Winchestér drives and tape streamers.
- Terminals, printers, modems and other serial equipments,
- Floating point option.

- Boot~PROM.

- Battery.

~ Memory expansion.

- Processor block expansion.

- Serial port expansion.

- Expansion backplanes.
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4.6.1 Contrpl panel

The control panél is connected through a. ribbon cable to the
board. Mak cable length is 1 m.

4.6.2 5 1/4 inch diskette drive

Up to 3 minifloppy drives can be connected in parallel to the
diskette connector (3B through a ribbon cable. Max cable
length is 2 m. The drive identity shall be set by jumpers -on
the drive controller to different values, noimally 0, 1l or 2.
The ST1 Jjumper is normally set to give the head load signal
(HDLD*) on pin 4 in theé 5" connector. For details, See the
techni¢al descripticn.

A.6.3 Winchester disc drives and streaming tape drives

~These are connected to the  SCSI connectors (17P and 9P). For

‘highest performance one drive {with contrdller) should be

connected to each SCSI channel. The drive identitiés are set to
0 'on both ‘drives in this case. The following configuration is

sStandard.

,

SCSI 0; Connector 17P: Tape streamer

SCSI 1: Connector 9P: Winchester drive wikbh contréllér
and expansion to external disks
with controllers.

Note! On DS590-20, any external winchester disks are connected
to SCSI 0 -(14P); due to mechanical reasons.

It is possible te interconnect up to 8 units with each
SCSI-cable. Each unit shall have a different drive identity.
The on-board SC3I-units are as standard sgi up with the own
SCSI-identity 7, leaving the id 0..6 for the external units.
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A.6.4 Boot—PROM and Battery

A standard boot-PROM is always delivered mounted in the sys-
tem. The boot-PROM is of the type EPROM 27256 (32 Kbytes) and
is mounted in the 28-pin socket (18T) near the DMA. See the
figure below. The jumper ST4 ¢an be changed if an EPROM of the
type 27512 shall be used.

‘Battery
The battery is always delivered mounted in the system, The

battery type is GE 013 or equivalent and the position and
polarity is shown in the figure balow,

Battery

Boot
PROM

3 fg] NORMAL: Boot-BROM is of
sT4 2 the type 27256 ({32 kbytes).
o

Boot-PROM is of the typé
27512 {64 kbytes).

= o
[e>=g]o]
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4.6.5 Terminals, printers, modems and other serial equipmerits.

These are connected at the serial ports_with-stan&ard connec—
tors. The cables shall have DA15S connectors. See the connector
section for the pinning. The channel positions on the board
ares

13p 14P 'lSP l&P
- O O <
Ch.2 Ch.3 Ch.O Ch.l
{tty02y {tty03) {line {console)

printer)

4.6.6 Serial port expansion.

Up to-three'SEIidl.Expansiqn boards (5172-10) can be mounted

-on thé chassis back plate and connected thriough a ribbon cable

to the 18P connector on the computeér board, The expansion

bgards are mountéd above the on-board serial channels: In

present computer chassies, however, only up to two boards can

be mounted due to limited space.

Ori thé expansion chassis, the tty device pumbers (tty04,
tty05,...tty07 etc.) aré i order, from left to right, in spite

‘of the channel number order.

The RTxC clock input is nat available on the expansion connec-
tors..

Jumpers, on the 5172-10 boards shall bé set to select the

computer type DS90-2x and the channel number rangs.

Internal
channel
numbers:

—] =/
£yl LEyll

= =/

tey06  try07

€h.10,11,8,9

Ch- 6:71415

o

Ch. 2,3,0,%

printer -wconsole
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4.6.7 Memory expansion.

The onboard memory is 4 Mbytes with 1 Mbit memory chips. By
replacing the memory chips with 4 Mbit RAM chips, the on-board
memory will be 16 Mbykes. The ‘parity check logic is ‘on. the main
beard, common to all memory.

ROTEY The 5213-00 memory bus termination board MUST always be
mounted on the inner connector on the last expansion board, or
on the main computer board if no expansion is used.

Up to three 2020-30 or 2022-00 memory expansicn boakds are
mounted with screws and distances on top ¢f the on—board memo—
ry. With three expansion boards a total of 16 - 28 Mbytes

memory is achieved, using 1 Mbit memory chips with 2020-30 or

2022-00 boards. With 4 Mbit chips on. all boeards and on the maln
board, up to 64 Mbytes memory can be used.

Mémory bus
termination

2022-00
or 2020-30
memo Ly
expansion
board(s)

The identity of the memory expansion boards are set by using
the proper configuration circuit according to the follawing
table.

2020~501 MemOrz boazrd Cirouit IN Circuit 7M
4 Mb. 3 pat 1083-1 pat 1061-1
2 pat 1083-1 pat 1061-0

1 pat 1083—0 pat 1461-1

main bhoard pat 1083-9 pat 1061-0

2022-00: Memory board Circuit 78 Clrcuit 4N
8 Mb 3 pat 1089-1 pat 1061-1
2 pat 1089-1 pat 1061-0

1 pat 1889-0 pat 1061-1

main board pat 1089-0 pat 106X-0
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4.6.8 Processor plane expansion.

The 1121-30 board coritains an expansion connector and logic to
handle up to four parallel processor planes, mounted oh sspa-
tate boards directly on top of the standard processer block
area.

Each block contdins a compléte CPU-plane with a MC§8020 CPU, a
MCEBBSL PMMU, a MCG8881 FPU and 32 kbytes cache memory.

The processor expansion boards are mounted with screws and
distances on top of the onfboard CPU-plane area.

NOTE! The 5212-00 CPU bus termination board MUST always be
mounted ‘on the connector on the last expansion board, or on the
main computer board if no expansion is used.

‘Three jumpers on €ach proceassr plane must be set Lo select
the correct control strobes for plane 1, 2 or 3. These jumpers
controls the CPU attention interrupts and the bus requests and
grants.

[ <] !
1lizt exp.plane L
CPU bus
termination ' 2:nd exp.plane Ff 1N
board. :
3ird exp.plane : 1"' _ _l ]

CRU
expansion
hoard{s)

4.8.9 Expansion backplanes.

Expansion back planes are inserted in the expansion connectqr
ia the cernter of the compiter bodard, with any ekpansion slots
‘turned to the back above the segrial channels,

Mechanically the backplane with its guides for the expansion
slots are mgunted on the chassis.
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9.. TECHNICAIL DESCRIPTION

5.1 Processor planes

Each 1120~30 processor plane contains the MCB8020 CPU, the
MCE8851 PMMU {paged memory management unit), the MC68881 FEBU
(hardware floating point unit) as weéll as a 32 kbytes cache

memory area with supporting circuits.

The CPU~plane 0 on the main board always handles all hardware
interrupts as well as hardware reset. Reset of the expansion

CPU-~plangs are handled by the CPU attention register.

Bote! It is not allowed to issue a software teset instruction
as this signal does not reset all subsystems.

Th:ee.jumpers=on each expansion plane {1120-30) shall beé set
differently to identify each CPU-plane. CPU-plane 0 ‘s always

on the. main board.

The jumpers are shown in the previous installation section.
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5.2 CPU Attention registers

The different CPU-planes gxecute indepéndant of each other,
and the. communication between the CPU's is handléd by the CPU
attention reégisters.

an attentlion intercupt on level 5 can be issued to any CEU=~
plane (including plane 0), by writing to the CPU attention re-
gister for the selected CPU-plane. Any memory location can be
tsed as common for information, providing the cache is disabled
for the used memory.

‘NOTE! Before a write attempt to the attention register, it
should be tested to he passive. An indivisible byte access
cycle shall be used whern updating the register.

The reset of the slave.CPU—gLanes (plaries 1, 2 and 3) are.
software controlled through the reset attention register.

After a hardware reset or power on, the CPU attention regis-
ters are set active (0FFH) by hardware and the slave CPU-planes
aré held in a reset condition until the main CPU has set up the
system-and_:eleased the reset atrention registers.

NOTE!! The software reset instruction may not be issued inm
this system, as it is not c¢onnected to all subsystems.

Assert interrupt to a selected CPU-plane:
‘address: 001000n Hex physical address, n=s0,4,8,0CH

n indicates the CPU-plane, 0..0CH => Planés 0..3,
Accessi Byte acgess.

Write:  Assert/deassért IRQS on respective CPU-plane.
Data bit 31: l=Assert, O=Deassert,
Read: Read the value, OFFE if asserted, 0 if not asserted.

After detection of an attention interrupt réquest, the CPU
interrupt attention register should be reset by the receiving
CPU to the passive value (0), to indicaté its presence. At
system start, one slave CPU at a time is activated.and detects
which plane it is by reading the interrupt attention registers
to £ind oQut which is active. This is necessary as the same boot
PROM program is used Eor all CPU planes.

Assert réeset to all slave CPU~planes (1—3}:

Address: 0010160 Hex physical address
Access: Byte access,
Write: Assert/desassert RST to CPU~planes 1, 2 and 3.
Data bit 31: l=Assert, 0O=Deassert.
Read: Read the value, OFFH if asserted, 0 if not asserted.

The slave CPU planes are held at reset until the main CPU re-
.leéases the reset attention register, Only the main CPU can read
the value OFFE from the reset attenticn register.
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5.3 Bus arbitration and memory protection

Bus arbitration

In a high performance multi-processor system efficient hard-
ware arbitration and protection logic iIs required to allow
sharing of the zystem resources.

The arbitration logic resclves the bus reguests using a “round
robin" algorithm. The use of cache memory on all CPU-planes in

combination with very fast arbitration logic provides a high

throughput on the system bus. System bus requests can be issued

from any of the following units:

-~ from any of 4 CPU-planes

- from DMA for SCSI of diskette I/0
- from memory refresh logic

- from cucrent VME-bus master

For testing purpeoses the LDB LED, pdsitioned close to the FPRU,
is turned on at bus requests which can not be immediately ser-
ved. The light intensity of this LED will in this way be higher
at a high bus load when several biis masters compete for the bus
resource: This bus load signal is alse available on the TP4
test point.

See the section about VME for bus reguests TO the optional
VMEbus. expansion boards.

Memory protection

The paged memery management units (PMMU) con each CPU-plane
provides protection, legical to piaysical address mapping and
virtual memery support towards the system réesgurces as well as
for access to expansion units with a page size of 4 kbytes.

The DMA works diceéctly with physical addresses in the main RAM
memory towards the SCSI and diskette interfaces.

Note that the different access protection and address transla-
tion functions in the system, including the cachie memory hand-
ling, ara independant. It is the responsibility of the :opera-
ting system to assure that no protectlon violation occurs.
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5.4 System clocks
The p:esenh CPUHéchk_is 1e.67 MHz, but the sYstEm is deSighed
to ‘allow a system clock freguency up to 20 MHz, still working

without wait-states at accesses to the cache memdry.

Separate ¢locks are used for the pefipherals to achieve inde-
pendance of the CPU-clock.

For thé baudrate generation on the se:ial_channeis-(SCC} a
1231 kHz clock is available,

A& 18 MHz clock is aqailable on the expansion connector for the
VME-bus expansion and is used in the diskette inkterface.

A separated 32768 HZ crystal is used for the teal rime cloek,

having battery backup. Erom this clock a 54 Hz interrupt signal

is derived for ‘the operdting system date and time clock.
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5.5 Cache wmemory
5:5.1 Cache memory segmentation

To increase speed (zero wait states) and decrease the system
bus load; each CPU-plane is provided with its own cache memory.
An efficient soluticn with a high cache'hit rate reguires a
fairly large cache memory.

EBach cache memory is 32 kbyres and works in the physicéal
addreéss space. The cache is divided into 8 logical segments,
sach with the size of one pade, ¢ kbytes. One logical segment
is used F6r each of the logical address types and in addition
separate segments are used for the data aréa and stack data

area, assuming that the logical address bit A30 separates these

two areas in the logical memory.

NOTE! For best performance the -software .should separate the
data and stack area by the ldgical address bit. A30. This
subdivigion conforms to the used pages size of the memory
management. unit and enablés & high cache hit rate.

Seqment name FC2 FC1 A30
User data g 0 0
User stack data o 0 1
User program code low address 0 1 0
User program code high address 0 L 1
Supervisor data 1 0 4]
Supervisor stack data 1 0
Supervisor program codeé low address 1 1 0
Supervisor program code high address 1 1 1

5[5.2_ Cacle memory features

The caché systfem features a line size of 128 bits, write
through-and.fast invalidate.

When a byte, word or long word not present in the cache memory
is needed; it has to be lvaded from the main memory. However,
to reduce overhead, a total of 16 bytes are always loaded in
one memory cycle, a page made gyele of 4 times 32 bits.

Te make sure that the main memory always contalns correct
data, without extra .cache handling overhead, the "write though"
approach is used. Every write access goes directly to the main
memory and only if there already is an entry in the cache with
this address, also the cache is updated.

When hew data is loaded intce memory by anogthér CPU-plane, DMA

or 4 VME-bus master, it is esSsential to force cache loading at
the next access to this memory area. This is done by an dccess
(read or write with dummy data) to one of two special addresses
in "CPU—space“ (Compare saction .

~ Invalidate all user entries in the cachet 002C000 Hex
=~ Invalidate all supervisor entries -in the cache: 002E0Q00 Hex
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5.5.3 Cache inhibit

Some areas of the physical address space may not be cached,
for .example I/0O-space and MEmory ar€as COMMON £O LWO O more
CPU-planes, DMA or- VME-bus masters. In this implementation
only the main RAM memory may be cached. PMMU initiated cycles
ko fetch map tables Erom a commen RAM area will not be cached.

The operating system software shall define which pages shall
be cashable or not cashable. This is done by PMMU commands by
defining thé PA3l address bit in the pade descriptor. Moteé that
fthe CI bit is not used on the PMMU. See the MCH8851 EMMU manual
for the commands.

PA3JL =1 This page will be ‘cashable.
PA3] Not cashable.

]
=

5.5.4 Cache memory implementation

The cache system consists of dakta RAM, tdag RaM, valid RAM and
tag comparators and is local for each CPU-plane.

The data RAM size is 8k long words, addressed with FC2, FGL,
A30 and AlL..A2, where A30 is a logical address bit and Ann
indicates physical address bits. When the CPU writes to an
address, present in the cache, the cache can be updated wheén
writing in byte, word or long word mode, by using separate
writd strobes for each byte. The maximum allcwed RAM access
time is 100 ns, using 16 MHz CPU-clock.

The tag RAM is addressed with FC2,FC1,A30 and 411..34. The
data stored in this memory is the high physlcal address bits
Pa27..PAl2, which is the page tag. Write in tag RaM will ‘only
be done during gache load. The maximum allowed RAM access time
is 45 ns, using 16 MHz CPU-clock.

The valid RAM is addressed as the tag RAM. It contains the
valid bit for each tag address. At cache load a one is written
te the valld bit, marking the entry walid. Phy51cally the RAM
is split in two circuits, one for user entries (FC2=0) and one
for supervisor entries [FC2 1). As the ¢ircuits features chip
reset, two logical addresses in CPU-space are used to
separdtely clear (invalidate) all user or all supervisor
entries in the cache without affecting the other. See ‘cache
memory Eeatures' above. The maximum allowed RAM access time is
45 ns, using 16 MHz CPU-clock.

The tag comparatOfs compare the actual physical-add:ess bits
PA27..PAL2 with the value stored in the tag RAM. If equal and
the wvalid bit is sec, the data is taken Erom the cache data
RAM, .a cache hit is achieved. If the required address is not
found or not valid, the CPU cyele is rerun and a cache load bus
cycle=is requested..

If on the other hand the address bit PA3l is zero, caching is
disabled and data will be dicectly accessed f£from the bus.
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5.5.5 Cache test and verify

For test purpose, logical addresses 2Gb - i1Gb are reserved for
reading the cache tag information (logical A31 high}. When
reading with the logical address bit a3l high, no bus cycles or
re-rufd will be generated in the system. Instead a 32 bit data
value will be read containing the following data.

One cache RAM position is. accessed. The tag comparator
cempares the physical address with the tag address bits and
teturns the-value-brif they are equal, providing also the
corresponding valid bit is 1. The tag address bits PA27.,.PAl2
are always returned together with the wvalid bit.

Bit Function

31. .20 -~ Regerved for future use. Unspecified at read, —-
19 Cache comparator output, PA2Z7..PAZ20. 0 = Equal.

i8 Cache cbmgarator output, PAL%..PAl2Z. 0 = Bqual.

17 -~ Reserved for future use. Unspecified at read. —-
16 Valid bit. 1 = valid

15..0 Tag address bits Pa27..PAlZ

Testing ©f the data RAM can be done in the following order:

a) The memory area with the test program should he
non-cachable.

b) Select a physical memory page {4 Kbytes) in the main RAM
area as test .area and define it as cachable,

c} DG the test for each of the 8 cache segments (4 kbytes):

- Write all zeroes to the test area. The cache is. not
.affected. '

- Verify the test area. In this way data = 0 is loaded to
all positicns in the cache segment and all entries are
made valid.

~ Write and read check patterns, tasting cache data RAM.

- Check tags f£or correct page information and validity as
below, to ensure the data RAM test was gerrectly
performed.

Testing of the tag RAM can be done in the following order:

.4) The memory area with the test proegram should be
non-cachable.
b} Select two or more physicdl memory pages {4 kbytes) in
the main RAM area as test area and define it as cachable.
The physical addresses shall differ in as many bits as
possible.
<) Do the test for each of the 8 cache segments (4 kbytes):
- Do a dummy read for data in the first word of the first
test page to initiate a cache load cycle and a tag RAM
write.

~ Verify the tag RAM, by a new read at the same address
but with the logical address bit A3l high.

- Verify the tag RAM by selecting an'address in another
page and A3l high. This time the tag comparators should
signal "not equal’.



s,

DS30-2x COMPUTER BOARD APR 88(a) 1121-30 30(73)
5.6 Main memo:g_, Memory management (PMMD)

The main board is equipped with 4.0 Mbytes uvnamlc RAM memory
in 3% chxps with 1 Mbits each. & 32 bit data bus is supported
and ‘the memory is conflgured to use one hit Erom each chip to
Eorm one long word (32 bits + 4 parity bits).

The onboard logic for parity generation and detection requires
L eitra bit per 8 bit byte.

The RAM circuits shall be 100 ns dynamic RAM when the
CPU-clock 16.67 MHz is usdéd., Example:s TC511000P-10 or
equivalent.

By replacing the memory chips with 4 Mbit chips, the on-board
memory will be 16 Mbytes,

The memory layout with 1 Mb&t-circuiﬁs is given in the Eigure
below. The data bits in each 32 bit word is indicated in
additidn to the four parity bits.
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Memory management unit (PMMU)

The paged memory management unit PMMU (MCE8851) on each
CPU-plane provides address translation from logical to physical
addresses, access protection and virfual memory support.

In this system the page size shall be 4 Kbytes and up to 2
Gbytes of logical memory per process is mapped to a maximum of
128 Mbytes physical address area (PAD..PA26). In addltlon, each
page in the physical memory area can be.deﬁlned as cachable or
not cachablé by specifying the physical address bit PA3Ll in the
PMMU page definition. Mote that the CT bit in the BMMU is not

used.

NOTE! Each CPU-plane contains one PMMU and all PMMU's should

‘use the same map tables in & common memory area. The cache is

automatically disabled at PMMU-initiated cycles to fetch map
table data.

For programming details, seé& the Motorola MCE8851 PMMU manual.
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5.7 Parity error handling

The parity chéck logic is on the main board and used for the
main RAM memory, including any axpansion RaM.

At -each write to the RAM memory, the parity logic adds one
parity bit for each 8-bit byte. This is done also if the parity
is disabled (Se below).

At gach read Erom the RAM memory, the parity logic tests the.
parity. If a parity error occurs, cthe parity syndrome register
is updated and a bus error is genergaced, if gnabled, tp be
trapped oy the dpeérating system.

The bus error generation at a parity error ¢an be enabled or
disabled dnd the parity can be defined as sven or odd through
port B on the CIOD.

After a parity error has occurred, a parity syndrome byte can
be read at the physical address 0010030 Hex. After reading, the
parity syndrome register should be cleared by writing any dummy
value to this address. Write acgess will set bits 7 and bits
3..0 Eo L.

I1f a parit&ﬁerror caused by a DMA access is detected, thée DMA
operation is abprtgd'and the program should read the aporop-
riace DMA register to detect the error. '

HOTE! _
Always check the parity syndrome register after each completed
OMA transfer from the RAM memory, as a parity scror at the last
long word transferred is never detscted by the DMA.

Parity syndrome byte: AL physical address 0010030 Hex:

Bit Punction
7 0 = DParity error at DMA access
6..4 —— Rezerved. Unspecified at read.
3 € = Parity error on memory -data 0..7
2 0 = Parity error on memory data B..13
i 0 = Parity error on memory data 16..23
0 0 = Parity error on memory data 24..31
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5.8 System control.

‘General system control is pert formed hnrougn a CI0 circuit
(ZBS36A) The CIO tis connected to the system inceriuot level 2.

The CIQ port A is used to detect interrupt .signals from the
ScSI and Floppy interfaces as well as from the DataBoard exten—
sions. 4 DataBeoard interrupc levels are supported. The hardware
signals are active low (0} except far the diskette interface.
ror this reason, the CIO port & should e Droqrammed for inver-
ted input on bits l..7 and non- inverted on bit 0. With this
set-up, active signals correspond tc the data bit values below.
‘System interrupt shall be given on any of these signal.

Bit ‘Function

7 In L = SCSI 0 interface incerrtupt

B In 1 = SCSI 1. interface interrupt

5 In L = IRQS* DataBoard 4680 interupts {scanner)
4 In. 'l = ITRQ4* DataBoard 4680 interupts

3 In 1 = IRQ3* DataBoard 4680 interupts

2 Tn 1 = IRQZ* DataBoard 4680 interupts

1 fn 1 = IRQl* DataBoard 4880 interupts

] In 1 = Disketts laterface intérrupt

The CI0 port B provides a number oL hardware control 51gnals
and supports a few input signals. The hardware control signals
are acgtive low (0). For this reason biks 7..] shall pe defined
as inverted outputs and bits 2..0 as inverted ifputs. With this
set—up, active signals correspond to. the data bit values Delow.

[1+3
[
(w3

Function

= Enable buss error generation on RAM parity error
= Even BAM paricy / 1 = odd parity.

Purn the "IDLE" console lamp ON.

= Bnable VME subsystem (Releasg SYSFAIL*).

= power off sent to the hardware system.

= SYSFAIL* from the VME .subsystem.

. Console key in "QFF" position. I = "aUTG® pos.
= DMA ‘interrupt reduest.

[ o T =
1}

S S O J‘—'w_m'-ql
i
“.

b

==

[l el o
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The CIO port C is’ used to access rne onboard real-time clock
and the NVRAM. Both are accessed sertally, with a software
generated trans:er clock on one bit of the CIO—port.

For details on the QIO ports A and C, see sections about
interrupts, HVRAM, Real-kime clock, DataBoard expansion &as
well as the CIO manual (ref S5}).

The physical access addresses to the CIO are:

C10 Port C data: 0020000 Hex
10 Port B data: 0020010 Hex
CI0 Port A data: 0020020 Hex
CTO Control: 0020030 Hex
CI0 int.vector: 0030000 Hex
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5.9 System boot and Power-up/Power+ddwn sequence.

The system is restarted about 1 second after power—-on or
after a reset signal from the control panel switch or the
watchdog circults:

The BOoL-PBROM is cne 27256 EPROM {32 gbytes}-wihh_a start-up
program, executed at power on. QOptionally a 27512 EPROM
(64 kbytes) may be used.

Tor details on the power—-up and power-down seguencigs, see khe
maintenance manual for theée used sysatem.

Power-on.

The default status after power on is with any expansion CPU-
planes disabled by RST status in the CPU attention register and
any VME master agcess to the main system disabled by a gassive
high level on all CIO port B bBits. The intérnal test LEDs are
turned off and the PMMU Is rését. When reset is released, the
main CPU starts executing at the boot~PROM address 0.

Yormaily fhe boot-PROM contents are copied to RAM after ini-
tial tests and handshaking between the CPU-planes. The main (PU
normally loads the operating system.

Power down.

The "power off" control bit in the CIO port B is be used for
software controlled power down, as a Low.lewel gut (0) on this
port is required ko disactivate the POWER ON output signal in
the gower connector.

After detection that the odnerel panel kéy hds been turhed
from "AUTO" to the the "OFF" position (CIO port B, bik 1) the
operating sygtem can make a controlled shut-down before.turning
the power off.
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5.10 Hardware interrupt system.

At hardware interrupts, theé system is designed to use
autovectors. During an interrupr acknowledge ¢yclé from the
hardware, the processor fetchés one of 7 possible autovectors.
Further identification of an interrupt souicde is possible by
reading dinterrupt vector registéers, associated with each
interrupt level. Reading these registers simulates interrupt
acknowledge cycles, fetching the appropriate vector from the

"UME, 5CC or CIO subsystems. Processors on optieonal CRU-planes

can only respond to hardware intersrupts on the levels 7 and 5
{marked =),

Int. level Source Vector source
7 * MMI* (push button or early warning) ' None
-] RTC~interrupts (64 Hz) None
5 * Attention betwedn processor planes None
4 VME interrupt high lewel From VME_
3 Serial communication channels Resp. SCC
b I/0-subsystem through CIO CIO
1 VME interrupt low lavel From VME

Level 7 .NMI*

This level 1s a non-maskable interrupt. On the jumper pins.
STB, an external NMI* push button can bhe connected, initiating
lnterrupt when closed. Tn_addltlon the ST5 Jumper can be dlaosed
to enable the early warning signal from thé watchdog to
generate an WMI#* intertupt. See the Watchdog desziption.

Level & RTC-interrupt

fere a 64 Hz clock signal is detected as clock tics for the
system data and time clock. The signal is derived from the
Real-Time clock on the board. This lnte:rupt must be reset by a
write access. to the physxcal address. 0010020 Hex.

Level 5 CPU attention interrupt

“Any CPU-plane <an fpequést atterision Ftom another spec1f¢ed
CPU—-plane by writing to the CPU attention register, asserting
the level 5 interrupt request line.

Level 4  VME high level interrupt

At an. interrupt from a VME source on this level, the §

bit vector is read from the source at. the physical address
03FFFFF8 Hex. Only & "Read Word" access is legal and the AM*
bit on the VME bus will indicate supervisor data access.

Level 3 Serial channels interrupt.

Reading the 8-bit vector from the physical address 0130000 Hex
will read from the SCC channel, issuing the interrupt redquest.
The SCC channels are daisy chained with channel 0 having the
highest priority.
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Level 2 (IO interrupt
Reading the d-bit wvector from the pnysical address Q030000 Hex

will read from the CI0 cirecuit indicaring which port is

reguescing service. The CIO dorcs are daisy chalned as listed
below with the hiqhes:.grio:ity firsc.

If a2 baraBgard intefrupt scanner is used. it should be
onnected to XTRQS5* dn the CIO paor:t A.

CI0 vort/bik Incercupt sgurce

Counter/timer 3 User défined

Port A&, bit 7 SCSI 0 interface interrupt.

Port A, bit & SCSI 1 interface interrupt.

2ort &, bit 5 AIRQS* DataBoard expahsion.(Scanmer)
Tort A, bit 4 XIRQ4* DataBoard expansian,

Port A, bit 3 {IRQ3* DataBoard expansion.

Port A, bit 2 ¥IRQ2* DataBoard expansion.

Porc A, bit 1 XIRQL* DataBoarzd expansion.

Port A, bit O Diskertts incerface interrupt.
Counter/timer 2 -~ user defingd -~

Port B, bit 2 SYSFAIL* Erom the VME subsystem.
Port B, bit 1 Console key in "OFF" position.

Port B, bit O DMA interrupt Ceguest.
Counter/timer 1  -— user defined --—

Pore C . Mo interrupt. {NVRAM/Real Time clock):

Counter/timer 0 No interrupt.

Lavel 1 VME low level interrupt

At an interrupc Erom a VME source on this level, the §

bit vactor is read from the scurce at the physical address
03FFFFF2 Hex. Only a "Read Word" access is legal and the aM*
bit on the VME bus will indicate supervisor data access.
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5.11 Bus errors.

The hardware dendrares a bus error (IERR*} signal of .the
following conditions.

Note that bus ecfrors cansed by DMA accesges are trapped by the
'OMA and not the CPU.

NOTE! See the limitation described in the DMA section.

Bus errors are generated -at:

Illegal accesses detected by the DMMU.

‘- Parity error detected ‘during read Erom the RAM memorv,
provided the parity check is epablad. Bus erfror &an be
geénerated both from read accesses from the BMA and from
any €P0 or from a VME mascer dccessing the main mémory.
After a detected bus error, the parity syndrome byte
should be read.

- VUME-bus timeout at an access to the VME-bus after 512
retries, if the VME gxpansion backplane i& ndt installed
or if.a bus master on LHe VME bus does not releass the
UME-bus..

- VME-~bus timeout (11.5 microseconds) if the VME-bus has
beén granted but the addressed slave does. not respond.

$.12 Watchdog with early warning and RTC interrupt reset.

‘The watchdog counter generates a system reset unless ragularly
pushed by software (within 1.2 seconds incerval).

The watchdog gan bhe pushed only in system mods by READING at
the physical addrass 0010020 Hex. The data reéad is unspecified.

READ address to the watchdog Is: 0010020 Hex.
An early warning signal is generated 1 second after the last

watchdog push. This signal c¢an generate a non-maskable
interrupt if enabled by the jumber STS.

RTC interrupts on level & for the ‘system timing must be reset
attar detection by a write access to the same address which is
used for the watchdog, The data written is ignared.

WRITE address to the RTC reset is: 0010020 Hex.
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5.13 Real-Time clock with hattery backup.

‘The MEM E050-16 real tinme clack {RTC} circuit is accessed
serially through the CI0-port C It is only dccessible in
system mgde. Note that alse the NVRAM is accessed through the
CIO-port C. The port C data bits 2 and 3 select eithér device.

A 2.4V battery (type GE 013) is used for bBattery backup  and
retains the timing at power-off during at least 30 days.

A separate 32768 Bz crystal controls the timing. A tuning
capacitor is prOVJded for adustments {C22}, which is near the

5 1/4" diskette interface connhector.

For programming details, see the manual for the MEM EQ50-15

cirguit (ref 7). Be1ow is a sho;t general descrxptlon.

Time data is transferred serially, using bit ¢ in the CIC-port
C as transfer clock and bit 1 te transfer the data bit by bit.

The RTC- circuit contains 6 time registers, .each with one byte
of data. A 4~bit command sent to the RTC selects a register and
read/write operation, e1ther Eor 51ngle byte transfer or for
transfer of all 6 registers. If all registers are transferred,
they are in the order: Hour, Minutes, Date, Month, Year,
Day—of~week Seconds.

Redisters Value
0 Secohds 00 .. 58
1 Minutes 00 .. 58
2 Hours 00 .. 23
3 Date 01 ... 28/29/30/31
4 Month g1 .. L2
5 Day-of-week .01 .. 07 (0l = Monday)
§  Year 00 .. 99
{7 Selecting register 7 gives transfer of all registers)

The access address is: 0020000 Hex for port C data.
0020030 Hex for general CIO céntrol.

RTC CIC port C
‘Pin
Clock 2 Bit &
Data IN 3 [—p—t Bit 1 (Bidirectional)
Data Out 4 :ii/—— Bit 2 _
Chip select 1 ){*? Bit 3=0 (Disselect NVRAM)

Chip select: Low(0) to activate the RTC. High between commands.

Clock Bit-transfer clock. Rigsing edge transfers one
data bit into the RTC, falling edge transfers a
bit when reading from the RTC,

Data: Bidirectional data port.
Bit 3: = low(0) to dis—-selegt the NVRAM. _
Note: Data bifts 4..7 on the CIO port C is a protect

mask, when writing to the port. See the CIO
datasheet.
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5.14 'NVRAM Non-Volatile RAM for parameter storage.

For nonevCthile storage of 32'bytes of boot parametérs, an
NVRAM circuit of the type NMC9306 is used.

Data is erased/read/written as l6-bit words serjally, using
the CIO port C. It is only accessible in system mode. A word
must be erased before writing. new data. Brasing ¢an also be
done of the entire NVRAM with one command.

For programming details, see the manual For the NMC8304
cirzcuit {ref 6). Below is a short general descniption.;Note
that also the feal-time clock is accessed through the CIO-port
C: The port C data bits 2 and 3 select either device.

Commands and data are pransfarred serially, using bit 0 in the
CIO-port € as a transfer clock and biv 1 to transfer the data
bit by bit.

Available commands are:
READ Read one 16-bit word
WRITE Write one lé-bit word
HRASE Erase one l6-bit word

ERAL Erase the entire NVRAM
EWDS Disable erase/write
EWEN Enable erase/write

The access address is; 0020000 Hex for port C data.
0020030 Hex for general CIO control.
NVRAM CI0 port C
Pin

Clock 2. et Bit 0
Data IN 3 = » Bit 1 (Bidirectional)
Data Out 4 __jf:*ﬁ Bit 2=] (Disselect RTC-clock)
Chip select 1 |= 4 Bit 3

Chip select: High(l) to activate NVRAM. Low bebween commands.

Clock Bit—-transfer clcdck. Rising edge transfers one
data bit.

Data: Bidirectional data port,

Rit 2: = high{l} to dis-select the real time cloack.

Note: Data bits 4..7 on the CIC port C is a pratect

mask, when writing to the port. See the IO
datasheet.
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5.1% Display régister with LED's

The computer board contains an acray of 8 LER's to be used for
systed test and diagnosis purpose. The LED's are positioned
close to the diskette interface and are controlled by writing
an 8~bit byte to the physical address 0010010 Hex. Each bit
controls one LED and a bit value ‘1’ turns on the LED.

The recommgnded use (s te let each 8-bit value ifridicate one
defined system stats.

|_card edge

Example: 8 bit values displayed when '
starting a DS90-2x systém, Fal Bit ¢
o] Bit 1
0 : Default system reset value, o Bit 2
1 : Boot program in EPROM started. ko) Bit 3
2 : CIO has been imitiated and the o BiE 4
boot~PROM copied to RAM, o} Bit &
3 : PMMU has been initiated and the o] Bit 6
parity error logic activated. o] Bit 7

4 : NVRAM has been read. T

5 - 8 ¢ During loading of the stand-

alone operating system

LED number 7 will flash if a memory
error occurred during start-up.

The use of these LED's are system dependant and they may be
used differently by any test program.
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5.16 Serial communication chamnels.

Four (4) serial chanhels aze availablé on the main board in
two SCC circuits {(Z8530A).

Channel 0 (SCC 0, port A) = /fdev/lp {line-printEr}
Channel 1 (SCC 0, port By = /dev/console

Channel 2 (SCC 1, port A) = /dev/tty02

Channel 3 (SCC 1, port B) = /dev/tty03

Up to 3 expansion boards (type 5172-10) can be connected, each
with 4 channels, if’the-mechanical design allows it, with the
channel numbers 4..15. If more serial cHannels are required,
VME terminal concentrator expansion boards are nsed.

The serial chanrels support asynchronous communication
according to the V24(RS232C) standard. However the RI ring
indicator input signal dnd external TRxC clock input is not
supported. Furthermore the RTXC input signal on the connector
is fed to the TRxC pin on the $CC circuit.

Baudrate is generated from a 1231 kHz clock signal imdput en
the RIxC pin on the SCC circuits, allowing baudrates up to
75800 baud. This claeck signal is independant of the CPU~clock.

Each serial channel can be separately protected through the
PMMU system, using 4 kbytes page size.

Interrupt regquests from the SC°. channels are daisy chained on
system level 3 and each channel can bé programmed to give
separate interrupt vectors. At interrupt the vecto: from the
channel with highest priority is read from the physical address
0130000 Hex. '

For programming details, see the SCC manual {ref 4).

The physical access addresses to thé serial channels are as
below. Byte mode shall always be used at access. Even 'n' is
channel B and odd 'n' is channel A. 'n' = § ... F Hex.

010n000C Hex Control register channel code 'n'.
011n000 Hex Data register channel code ‘'n'.

0130000 Hex Read the SCC interzupt vector.

Channels 0..3 are ¢n the main board.

Channel 'n' Nameé Channel 'n' Name

0 1 lp 8 9 tiyos

it 0 comsole 9 8 thy08 NOTE!

2 3 kky02 10 11 ktylo ‘n' is not

3 2 tty03 11 10 etyll equal to the
channel

4 5 bkty04 12 13 ttyl2 humber!

5 4 rtyos 13 12 etyl3d

6 7 tty06 14 15 ttyld

7 6 ttyd7? 15 14 ttyls
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5.17 Direct memory access (DMA) legic.

The HD 68450 DMA controller is usaed. Thres DMA chaninels {0..2)
can work simultanecusly, Supporting hlgh speed data fransfer
betwegn.:he memory and the follawing I/0D<devices.

Channel Device
0 ‘8CST intgrface 0.
1 SC5I interface 1.
2 Diskette interface.
3 ~=— Not used —-—

For each device, a 16 bytes hardware buffer is used, with

hardwaré controlled eéxternal handshaking. High speed burst data

transfer is used between the DMA and the buffers.

DMA set up parameters:

The DMA accesses menory with physical addresses and every DMA
cycle tranfers one long word (4 bytes). Therefore the memory
address and byte count values stored ‘in the DMA registers shall
be accoerding to the following rules.

Note that. memory pages. used at DMA must be locked in memory

during the transfer.

- Tranfer count shall be equal to the number of long words bo
transfer (not the number of bytes) The mimimum transfer
size is 4 long words (=1§ bytes)., The maximum block size ig
256. kbytes (64 k * long words).

=~ The physical memory address loaded te the DMA "MAR' redister
must be shifted right two Steps in drder to compensate the
2-bit dddress shift bétween the DMA and the real physical
memory address.

- Single address mode.

-~ Byte operand transfer.

— Burst transfer mode.

- The PCL shall be programmed as abort input.

- The ftransfer direction from .memory to device. Thé real di~
rection of the transfer is controlled by hHardware.

~ Transfer on REQ* signal.

- ‘Incrementing of the memdry address.

- All chanpnels must be programmed to the same priority level.
— The megmory Eunctien code must be equal to the channel number
{0..2) as the hardware uses the FC outputs in ordef to find

which channel. is actually served.

~ The base function cede must be equal to channel number + 4,

= The device function code is not used (single address mode ).

- Any linked list table in the memory with setup address/count
values must conform to the limitations:

-—-all operands shall be located at physical memory addresses
with the address bit PA2=1,

~= The first word operand must be located at a long word
boundary.

-- Bvery next word operand must be offset by 8 bytes.
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DMA register access:

DMA registers are addresseéd on the physical addresses:
DMA ¢channel 0  040000xx Hex
DMA channel 1 040001xx Hex
DMA channel 2 040002xx Hex

At interrupt from the DMA, the DMA interrupt vector is read
from the physical address (430000 Hex.

The DMA registers can only be properly accesszed using byte or
word operations. (No "long word"™ access is permitted).

Any OMA register address {'xx' dbove) is a converted address,
calculated f£rom the register number ('Nr') in the DMA manual by
the following formula:

'xx" ® ((Nr AND OFEH) * 4) + (Nr AND' 1) + 4

DMA interrupt:

any DMA channél can be programmed for interrupt generation.
DMA interrupts are passed to the hardware level 2 through the
CIO port B, bit 0. At an interrupt the CPU first reads the CIO
intercupt vector at the physical address 0030000 Hex and
detects the BMA interrupt on CIO port B, After this the DMA
interrupt vector is read from the physical address 0430000 Hex
in order to check which DM2A channel has generated the
interrupt.

Neote that both normal and error interrupt vectors reglsters in
the DMA shall be programmed with specific values to identify
the interrupt source,

For further details on DMA programming, $eé the mahual £of the

HDE8450 DMA circuik (rfef 2.

Parity error during DMA transfer:

If a parity error occurs during a DMA memory read cycle, the
channel operation will be immediately aborted. The bus error
signal does in this case net reach the CPU, After DMA abort,
Eimeout will interrupt the CPU, which can detect thé abortion
in. a DMA register and perform suitable corrections., If a device
is accessed, it will still wait for more data.

NOTE!

Always check the parity syndrome register aftér &ach DMA
transfer from the RAM memory, as a parity efror in the last
lonhg word transferred will not be detected otherwise.
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5.18 8CSI interfaces.

Two entirely 1ndependant SCSI interfaces are provided on the
board, accessed wlth separate DMA channels and with different
interrupt levels to achieve maximum performance. The SCSI
interfaces are optimized for hlgh speed data transfer between
mass ‘storage devices and the SYysStem RAM memory.

Internal high speed buffers (16 bytes= 4 long words) on the
SCSI interfates enable the use of burst mode in DMA transfer
drid direct writing of commands str:ngs from the CPU without
waiting fdr byte—wise transfer, minimizing kthe overhead of the
system.

The 5CSI buffers can be accessed in byte, word or long word
mode. The buffer pointer and data will always be correctly

accessed. External transfer on the SCSI busses are always in

byte mode.

Each SCSI interface can‘bejsagarately_prctected'thrOugh the

PMMU system.

The DMA channels used for the SCSI interfaces are:
DMA channel 0 for the SCSI 0
DMA channel 1 for the SCSI 1

The interfaces support multimaster operation on the SCSI bus

as defined in the ANSI X3T73.2 specification. This makes it

pessible to share external devices; as 0.5 inch tape streamers

or high capacity disks ameng a number of computers as well as

to provide hlgh*Speed communication channels for computer to
computer communication.

Each $CSI interface can be connected to an SCSI bus. Up to 7

external units can be connécted £6 each SCSI bus and each unit

on the bus shall have a unigue identity number (0..6). The SCSI
interface on the computer board are normally programmed to have
the identity number 7.

The maximum bus load at data transfer over the SCSI channel,

between a disk and the memory, will be lower than 15 % per
channel as the DMA tranafer rate is higher that the SCSI

transfer speed.
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SCST programminq:

For programming each SCSI interface consists of the following
units:

- Interface command register

- Interface status register

- Buffer pointer register (auto~incremented at buffer access)
- 16 bytes buffer memory

- Transfer status register

- Associated DMA chanfel 0 ot 1 (iIf used)

The buffer peointer register keeps the buffer memory -address.
Tt will be incremented modulus 16 on every access to the
buffer. Buffer accesses can be issued by the CPY, the DMA or
the interface logic. Access can be in byte, word or long word
mode .

The buffer full Elag (in the tranfer statis register) toggles
each timg the last buffer address (15) is accessed. To set or
reset the buffer full flag from the CPU, the last buffer
loecacion shall be prope:lY'aqcessed'ho teggle the flag.

‘The SCSI interfaces are accessed through the physical
addresses:

-3C3I 0 Command register Write only : (200000 Hex
SCSI O Status register Read only @ 0200000 Hex
SCSI 0 Buffer pointer Reaﬁ/Write 1 0200020 Hex **)
5CST 0 Buffer Read/Writs : 0200030 Hex **)
S8CSI L Command register Write only : 0210000 Hex
SCSI 1 Status register Read only : 0210000 Hex
SCSI 1 Buffer pointer Read/Write : 0210020 Hex **}
SCS8T 1 Buffer Read/Write : (210030 Hex. **)

**) The buffer pointer is avtoincremented at buffer access.

Interrupts from the SCSI interfaces are detected on the CIO
port A, bits 7 ¢r 6. At an interrupt the CIO intefrupt vector
is read, the CIO port A is read and the appropriate SCSI
registers are read to detect the source of the interrupt.

The communication sequence is always the following: - Calling
unit ebtains the bus -~ Selegt a target - Transfer a command -
Opticonally transfer data - Return two status bytes from the
receiving unit. Interrupts are gererated as soon as the
interface needs sérvice from the CPU, Normally at least the
data transfer is controlled by the DMA, '
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8CSI commands

The SCST interfaces recognizes the following commands. These

are given by wriking to the SCSI command register.

In Idle mode, the SCSi_interface can become
a target 1f selected by another SCSI bus

The interface tries to become thé SCSI bus
master. The command is either ekxecutead
immediately if the bus is frée or delayed
until the bus is f£ree.

After the bus is obtained, this command
selects another unit on the bus as target:
The ID-number in the command (see below)
shall be the targst ID-number.

After selecting a target, this command sets
‘up the inkeérface to execute further
transfer phases according to the
handshaking controlled by the target.

The command sets up the interface in target
mode after ancther bus master has selécted
this interface as a target. Within :the
target mode, four submodes are defined:
Command block input.

Command name Code Funckion
IDLE MODE a -
master.
OBTAIN BUS 2 -
SELECT 3 -
TARGET
INITIATOR 1=
MODE
TARGET MODE
conmands:
CMDE IN 4. -
DATA IN 6 - bData input.
DATA QUT 7 - Data oukput.
STATUS QUT 5 -

Status block gutput.

The command codes 0..3 are initiator commands, while 4..7 are
commands. Legal command sequencies are:

tatge

a -

t

2

1

-0

Etandard initiator command sequence.
Idle when no re¢sponse from target.
Idle: when the bus can not be obtained.

Target mode: Receive command but no
data transfer.

- 0 Target mode: .Receive command and data.

= 0 Target mode: Receive command and
kransmit data.
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SCSI gommand register Write onlys: SCSI 0: 0200000 Hex
8CSI 1: 0210000 Hex

Bit Function
7 1 = Transfer supported by DMA during data phase.
6..4 Command. codes as listed above.
3 1 = Assert RST* on the SCSI bus. "Bus clear” request.
.2..Q IDfnumberl(complemented).'an or selected targegt.

Bit 7 Controls the interrupt condition required to genérate
interrupt. When bit 7=1, daka transfer is supported by DMA and
interrupt will be generated:

* Tn Tafget moder On "“command received", "DMA completed"

and on "target status transmiktted”.

* In Initiator mode: On "target disconnected® only.

When bit 7=0, data tranfer is conttolled-by the CPU and CPU
action is requested.by interrupt for each block of data or bus
commands to transfer between the-memory arid the SCSI buffer.

Once the RST* is asserted on the SCSI bus; it shall stay set
for at least 1 msec, or until the bus becomes free.

‘The own ID—number shall be included on all commands except the
MSelect target™ cemmand, which shall contain the target's ID.
The ID shall be complemented, e.g ID=0 given as 7.

SCSI Interface status register Read onlyr SCSI 0: 0200000 Hex
SCST 1: 0210000 Hex

'The 8CST interface status register can be read at any time. It
contains information from the SCSY bus.

Bit Function
7 1 = SEL* line assSerted on the SCSI bus.
6 1 = BSY* line asserted on the SCSI bus,
5 1 = QTRL* line asserted on the SCSI bus.
4 1 = DIR* 1line asserted on the SCSI bus.
3 1l = R8T* Lline asserted on the SCSI bus.
2..0 ID-nuither, as received From the SCST bus.

(The ID is not complemented here. Compare the SCSI
command register).
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8CSI buffer painter register Write only: SCSI 0: 0200020 Hex
SCSI 1: 0210020 Hex

The pointér register must be loaded in order to define the
start address of the buffer femory prior t& accessing it.

A special control bit is provided to enable/disable the
interface handshake function. Transfer interrupt conditions do
not generate incerrupt if this bit is cleared.

The interface handshaking can be disabled to allow the CPU to
handle some special conditions on the SCST bus interface, which
may be necgssary when the interface is connect@d as a target.

Bit Functicn
7 1 = Enable intérface handshake function.
8. .4 -— Reserved. Data is ignored. Should be 0. —-
3..0 Buffer pointer value 0..F Hex.

SCSI transfer status register Read only: SCSI 0: 0200020 Hex
SCSI 1: 0210020 Hex

The transfer status register may be read at any time.

Bit Function
7 1 = Transfer based interzupt condition has occurred.
& 1 = DMA'operation complebed on this SCSI interface.
5 1 = Pending REQ* on the §CSI bus.
4 _ 1 = Buffer memory full flag.
3..0 Current buffer mémory pointéer valué (0..F Hex).

SCSI contiol block alignment

For ¢orrect operation, control blocks (commands or status
blocks) must be loaded to the buffer memory starting with a
pointer value which assures that the "Buffer full" flag toggles
whén the last byte of the control block has been transferred.

‘The buffer pointéer must point to thé first byte of the control
block prior to the transfer start.
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SCST interface intéerrupt conditibns

The SCSI interface can generate interrupt on a number of
conditions. Those conditions. can be divided into two main
groups., "bus phase conditions" and "transfer conditions”.

Bus phase interrupt conditions, depending on the current
-active command,

Command Conditien

- Any RST* asserted on the SCSI bus.

- Idle Select condition with my ID pn SCSI bus.
- Obtain Select. condition with my ID oh SCSI bus.
- Obtain Bus access granted condition.

~ Select Target cofiinected condition.

- Initiator Target disconnected..

Transfer interrupt conditions. These conditions result in
interrupt .only if the "Handshake enable" bit in the buffer
peinter register iz set.

Ly

Command Condition
. = Initiator Data request From an external unit, after the
{ DMA was completed &t DMA supported data trans-

fer, to allow immediate handling of additional
incoming data.

- Initiator Buffer full, during status request.

- Initiator Buffer full, on input with no DMA support.

- Initiator Buffer empty, on output with no DMA support.

- cmd in Buffer full.

- Data in DMA'qompleted, dt DMA supported data transfer.
— Data in  Buffer full, at trahsfer without DMA support.

B - Data out Buffer empty and DMA completed, at DMA supported
{ data transfer.

- Data out Buffer ampty, at transfer without DMA support.,

- Stat out Buffer empty.
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5.19 Diskette interface.

The onboaibd diskette intérface supports threé 5 1/4 inch
dicgkette drives. Only one at a time cidn be accessed. The drive
select numbers shall be set to 0, 1 and 2 on the drives.

An internal high speed buffer (16 bytes= 4 long words) on the
diskette interface enables the use of burst mode in DMA data
tranfer and blockwise transfer at CPU controlled data transfer,
minimizing the overhead of the system.

The buffar can be accessed in byte, word or long word mode,
the buffer pointer and data will always be correctly accessed.
External transfer to/from the diskette drives is always in byte
mede.

BMA channel 2 is used for the diskette interface.
A WO1797 diskette drive interface cirecuit is used. Below is

described special_featunes_on_the interface, but refer to the
WD1797 documentation (ref 9) Eor programming details.

Diskette interface prdqramming

For programming, the diskette interface consists of the
following units:

- Interface control registerx

- Interface status register

— Buffer pointer register (auto~incremented at buffer access)
~ 16 byte buffer memory

-~ Buffer status register

- WD1797 diskette controller

- Associated DMA channel 2 (if wused)

The buffer pointar register keeps the buffer memory address.
Tt will be incrementsd modulus 16 on avery access to the
buffer. Buffer dccesses can bs issued by the CPU, the DMA or
the WD1797 cufcuit. Access can be in byte, word or long word
mode -

The buffer full flag (in the buffer status register) toggles
gach time the last buffer address (15) is dccessed. To set or
clear the buffer full Elag from the CPU, the last buffer
location shall be properly accessed to toggle the flag.

NOTE!
‘The buffer full flag must always be cleared before issuing a
data transfer command.

Data transfer between the WDL797 and system memory can be
supported by DMA. HoWwever, in stand-alone mode of system
operation, the CEU might handle the data transfer.

NOTE! When a DMA controlled data transfer has been initiated,
it is not allowed to access any WDL797 register,
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Te find the "Transfer end" condition, the CPU should examine
the contents of the floppy interface status register or wait
for interrupt.

The diskette interface is accessed through the physical
addresses:

Interface'control :egister Wrike omly : 0220000 Hex
Interface status register Read only : 0220000 Hex

Buffer pointer register Write only @ 0220020 Hex **)
Buffer status register Read only : 0220020 Hex
Buffer access Read/Write : 0220030 Hex **)

WD1797 command register Write only: 0230000 Hex

WD1797 status register Read only: 0230000 Hex
WD1797 Track register Read/write: 0230010 Hex
WDL797 Sector régister Read/write: 0230020 Hex
WD1797 Data register Read/write: 0230030 Hex

**} The buffer pointer is autoincremented at buffef access:

Interrupt conditions for the diskette interfacae

The interface gengrates interrupt ¢h conditions specified in
the WDL797 datasheet. The IRQ* sighal from the WDL797 is
detected on the CIO gort A, bit 0.

Diskette interface control register Write only: 0220000 Hex

‘This register contains static signals, controlling the
diskette drives, the WD1727 and the data separator.

Bit Function
7 1 = Motor on; O = Motor off.
6 1 = Data transfer direction to the drive,.

0 = Data transfer direction from the drive.
ot Drive select code. § = No drive, 1..3 = Drive 0..2.
= 360 rpm, 0 = 300 rpm on the 5 1/4" drive.
- Low data kate (250 kb/s MEMY, 0 = 500 kb/s.
= FM recording(single density), 0 = MFM recording.
Release RST on the WDl797. Asserted at power-—on.

O kb ta
R
o

The drive selection code has the following values:

- No drive selécted. { A not-used SEL3* line on the
connector. is asserted)}.

Code 1 : Drive 0 (SELO*}

Code : Drive 1 (8BEL1%¥)

Code 3 : Drive 2 (SEL2¥)

Code O

"
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Diskette interface status registar Read only; 0220000 Hex

This register may be read at any time.

Bit Function
7 1 = Brive not ready (RD¥* signal from connecktor)
6 1 = Drive is write protected (Invertad WRPT*)
5..2 —— Reserved. always Q. )
1 1l = DRQ. Data request from WD1797.
Q 1 = IRQ. Operation completéd. Interrupt requested
from WD1797.
Diskette buffer poinker register Write only: 0220020 Hex

The buffer pointer must be initiated te zeérc (0) before any
data transfer command. This register contains also a control
bit, which enabhles the buffer mémory function wheén the data

transfer is DMA-supported. The buffer memory must always be

disabled after a completed DMA transfer, in order to prevent
preloading of buffer'memory;

Bit Function _
7 1 = Enable buffer memory furiction.
6..4 —— .Reserved, Data is ignored. ———
3..0 Buffer pointer value (0..F Hex).
Diskette buffer status register. Read only: 0220020 Hex

This register may be read at any time.

Bit Function
7 1 = Mains (220/110V AC) is correct {UPS optien)
B..5 -- Reserved. Always 0. ~—
4 1. = Buffer full flag.
3..0 Current value of the buffer pointer.

Bit 7 will be low (0) only if an active low signal is input on
the ‘ACLOW* pin in the power connector from an opticnal UPS
system, to indicate power failure. This status bit should be

-checked regularly by the system.

Jumper for the 5 1/4 inch diskette interface

The ST1 jumper shall be CLOSED when the head load signal
(EDLD*) shall be used on the connector pin 4. This is the

‘default setting. The STl jumper is positioned below the
-diskette interface connector as shown in the figure in the

installation section.
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Diskette drive types

Different types of disketté drives and diskette types can bBe
accessed, using different parameters. Saftware 'ig available
which can detect the forfmat of a diskette by varying the para-
meters until it is possible to read the disKette. Génerally
single density 5 1/4" diskettes (160 KB and 80 XB) are nof
supported by the standard seftware.

Below are a few examples:

The abbreviations are: DS/SS

5 178"

5 1/4"

DD/SD
DT/ST

D5 DD DT (80 tracks)
DS DD ST (40 tracks)

. Normal data rate:

Motor speed:

Double/Single side
Double/single density
Double/Single track (80/40)

720 Kbytes {Standard)

360 KB

On DT-drives single track
double density diskettes can
anly be read, not written.

250 KHz (512 byﬁes/Sector and
9 sectors peér track).
300 rpm

IBM-PC/AT format with 1.2 Mbytes/diskette, which
uses higher data rate and a special motor speed
selected by signals to the drive.

D5 DD DT
Data rate:

Motor speed:

1.2 Mbytes unformatted
500 KHz (512 bytes/sectpr and
15 sectors per track).

‘360 rpm
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5.20 DataBoard 4680 expansion support.
An expansion subsystem ¢an be connecteéd to the 8P connector in
the center of the 1121-30 board. Support. is included for

DataBeoard and VME éxpansicon subsystems.

The onboard logic ‘includes support for efficient handling of.

DataBoard expansion systems. Direct support are available for

up to fbu:_Standard bca;ds or three standard boards and an
external I/O-expansion sSystem, using up 32 boards.

A card select sequence is automatically performed at each
I/0-access. A select code is output with the CS* strobe to
select a DataBoard interface for each I/O~command given.

Special I/O—strobes are generated as support for an external
I/0 expansion system with interrupt scanning and for the card
detection logic, EXP* and CSB*-read.

‘Each inteérface card is separately protected through the PMMU

logic.

Card presence detection (CSB)

I/0—~¢card detection logic on the expansion backplane réturns
information (CSB*) regarding the presence of selected
I/0-cards, including the ‘interrupt levels, both the direct
levels on the expansion backplane and for cards in any external
expansion system. TO énable this, fach-DataBeoard I/0-slot has
separately wired CSB* and INT* wires. Five (5) different direct
CSB*-gignals can be recognizéed by the system, of which one is
reserved for an -external I/O-expansion system.

Note that only I/O-cards, generating a CSB* signal can be used
with interrupk.

Interzupts

Four (4) difect DataBoard interrupt levels are supported,
XIRQL*, XIRQ2*, XIRQ3*, XIRQ4*. In addition a separate level,
XIRQS5*, is reserved for any external I/0-expansion system,
making it simple to identify this type of interrupt. Interrupts
are detgctéd through the CIO-port A on the system interrupt
level 2.

The 4203-~00 and 4202-00 boards are used for interrupt scanning
on an external I/O-system, to provide individual detection of
interrupts from up to 32 DataBoard interfaces.
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Addressing commands

DataBoard I/O-strobes generated in the subsystem are defined
by the physical address bits A4..AZ, while the card select code
{CS*) is defined by Al9 ..Al2.

Alg (CS* bit 7) is uséd by some DataBoard interfaces to select
a secondary channel. ALE (CS* bit &) géneratés special
I/0-cycles for CSB-detection or inkerript scanning.

In the table below CS containg the card select code bits 0..5

and bit 7. As seen, standard I/O~strobes are accessed on the
address: 0300000H + ¢S * 1000H + Strobe * 4

Strobes DataBoard strobes Address in 1121-30

Read: INP* {(INE 0) 0300000H + €S * 1000€ + ©
STAT* (INP 1) 0300000H + CS * 1000H + 4
OPg* (INP 29 0300000H + CS * 1000H + 8
CSB*-read 0340000H + CS * 1000H + 0
EXP* 03400008 + C5 * 1000H +10H

Write: OUT#* {OUT 0) 03000008 + CS * 100CK + ¢
cix (ouT 2) 0300000H + CS * 1000H + 8
c2x {ouT 3) 0300000H + CS * 1000H + 0CH
Ca* (OUT 4) 03000008 + CS * 1000H + L0H
Coa* (OUT 3) 03000008 + CS * 1000H + 14E

NOTE! Only byte operands are legal.

Special I/0O-=gveles

With Al8=1 (CS* bit & =1), a special I/O-cycle is generated.
The address bit A4 defines the type of -action.

A4 =0 Read the CSB* card presence bits.

Bit Function
7 Undefined,
£ Undefined.
5 0 = -XCSB5* from external I/Q-expansion system.
4 0 = XCSB4* from selected interface.
3 0 = {CsB3* friom selected interface.
2 0 = XCsB2* from selecteéd intérface.
1L 0 = XCSBl* from selected intecface.
0 Undefined

A4 =1 Input with the EXP* strobe from the optional interrupt
‘gecanner. This could as example be reading a secondary
interrupt level or a secondary CSB*-byte.
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5.21 VME expansion support.

An expansion subsystem can be connected to the EE:COnneCtQ: in

the center of the 1121-3¢ board. Support is included for

DataBoard and VME expansion subsystems.

The VME extension makes it possiblé td attach a completely
independant VME. subsystem to thée 1121-30 computer board. Such a
subsystem, consisting of VME~compatible CPU, memory and
interface boards, can use the VME bus césdurces as well as
portions of the main system memory and I/O~-resources. In
addition, the ptoceSSOrs-cn the main board can access all
resdurces attached to the UME bus without restrictions.

~The hardware localized on the VME backplane board supports the
following functions:

- VME signal conditioning.

- VME bus arbitration.

— Protection of the& main system reésources against unauthorized
access from the current VME bus master.

- Interrupt daisy chain lines,

- VME subsystem reset.

- VME bus timeout.

The standard VME bus electrical specifications are used on the
VME expansion sockets. the address range is limited to 16 Mbyte
and the data bus. width is 16 bigs,

The arbitration logic resolves VME bus agquisition using a
"round robin” alqo;ithm, VME bus request3;555ued'by the main
system are handled 1n the same way as those generataed by VME
requestors. Five different bus&rEQUEsts to the VME bus can be
handled:

— From any ef 4 reéguest lines on the VME bus subsystenm.
~ Access from the main system to the VME bus.

Accesses to the main system from a master on the VME subsystem

The ability to access the main system resolirces £rom the VME
subsystem is an important system féature, making it possible to
significantly increase the system perfonmance.

Separate logic provides physical address mapping and
protection logic at access to the main system from bus masters
on the VME system. This logiec ¢an only be accessed and changed
from the main system.

Bach of four (4} different bus masters on the VYME-bus can have
up to 1 Mbytes logical memocy mapped into the main systen
memory through the address translation tables, The page size is
4 kbyvtes.

The VME bus subsystem is aucomatically reset at power on and
the RST* signal is held until released by a software command
from the main system. This assures that the VME system can not
access any main systiem resocurces unkil the protecticon logic has
been set up.
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UME-acgess from the main system

When a CPU in the main system becomes a VME bus master, it can
generate the Eollowing types of accssses:

~ Byte or word access in 16 Mb range.

- Byte or word accesses in 64 kb range in short address mode.

= INTACK* accesses, generated by reading at the physical
address of the VME interrupt vector.

- AS*-only accesses to the protection and translation tables.

Physical addresses for access kg the VME-space s

Access to VME proctection

tables in main memory: 1000000 -~ 1FFFFFE EHex
Access in the 16 Mb range: 2000000 ~ 2FFFFFF Hex
Short address mode access (64 kb): 3000000 - 300FFPTF Hex
Reading VME interrupt vector: 3FEFFF2 {Level 1)

JFFEFFS {Level 4)

The AM* bit combination on the VME-bus is asserted at all
accesses from the main system and indicates "supervisor" data
access on the VME bus subsystem, also when executing in user
mode in the main system.

Acceasses to non-responding slaves will result in bus ércors,
generated by the VME bus timeout logic (see below).

Access can be in byte, word or long word mode, but long word
accessed will gutomatically be split by the CPU into word
accesses.

Any physical address within the 16 Mbytes VME address space
can be accessed from the main system.

When the "short address mode" is used during access to the
VME-~bus from the maiA .system, thé AMS bit on the UME-bus will
be assertazd, indicatingZShort address mode . The .other &M bitks

always correspond to Supervisor data aécess;

The AS* only accesses are used Eo access the protection and
translation tables while preventing any VME-bus slave -from
responding. See below for details.
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VME bus timegut

The VME bus timeout logic will {ssue a bus error when any VME

bus master attempts to access a non—existing slave. Bus timeout
is about 11.5 microseconds. The bus error shall be detected by
the current VME bus master, which can be a master on the VME

-subsystem or the main gystem.

Intecrunts on the VME-bus

Hardware interriupt reguests ¢an be issued from the VME-bus on
the main system levels 1 and 4. Thesé are recognized by the
main CPU-flane on the 1121-30 board and handled there., QOther
interrupt requests orn the VME bus must be handled by logal VME
resources. '

When the main system reads the VME interrupt vector, an

INTACK* cycle is generated on the VYME-bus and the vector is

read. The physical address for the VME interrupt vectors are:

Low lewel (1) VME interrupt vector: 03FFEFF2 Hex
High level (4) VME interrupt vector: 33FFFFF8 Hex

Only "eord fead” access is legal and the AM* bit combination
will describe superviser data access gn the VME-bus,
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Respurce protection principle

Using.an address translation and protection logic at accesses
from the VME subsystem to the main system resources will
provide the folleowing features:

~ A master coh the VME subsystem will be able to resach any part
of the main system address space, in spite of the limited
addressing cagability of the VME-bus.

- The main system resgurces can be protected against
unauthorized access Erom the VME subsystem, allowing only
a processor in the main system to set up or change the
tables.

The tables translates addresses-giwen on the VME-bus to
phiysical addressés in the maih system arnd provides protection

.oh thE'page lagvel (4 kbytes pages), i.e. any 4 kbytes page in
‘the VME address spacé c¢an be translated to any 4 kbytes area in

the main system.

Four (4) tables ¢an be defined at the same time, each with 256
pages, providing the possibility to use four different VYME-bus
masters with different mapping to the main system.

Only the processorsg in the main system can set up the tables.
At power on thé SYSFAIL* line on the VME-bus is asserted and is
released by the main system first after initiating the tables.
The SYSFAIL* line is controlled from the CIO port B, bitb 4.

To set up the tables the main processor becomes the VME-bus
master, but to prevént any YME-boards from responding to the
address cyclés &n the VME-bus, the tables are adcessed with

AS*-only cycles:

For any current bus mastec on the VME-bus, the following rules
shall be applied when accessing the main system through the
tdbles.

- To access a resgurce in the main system, a VME-bus address
in the range FOOOOO ~ EFFFFF Hex must be used. Addresses
outside this space will access .other VME-bus slaves.
Totally any VME-bus master can have access rights to up to
256 pages in the main system address space.

- If access i5 allowed, the upper 12 address bits on the
UME-bus will be transilated .ifito a 15-bits page number,
forming the main system physical address together with the
lower VME bus address bits.

- all semaphore areas handling communication between the main
system and VME-bus masters must be located within the main
gystem memory, as the hardwaré does not support Read-Medify-
Write cycles on the VME-bus.
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Protection table programming

The protection and translation tableés are accessed from the
main System at the physicdl address range 1000000 - IFFFFFF Hex.

‘The tables can be hoth read and written.

The table entry for the EirSt.page-iSJat-lOOOOUU Hex and each
entry is offset by 4 kbytes. Each table entry is one word,
containing the following data. The total size of the table is

1 kwords.

Bit Function
18 1 = Access allowed, } = Protected.
14..0 Physical page locatidn in the main system.

8its 14..0 is ignored if bit 15 indicates protected,

UME bus master BG line Table address  Page number

BG 0 : 1000000 Hex 0
1001000 Hex 1

1002000 Hex 2

| LOFF000 Hex FP
BG 1 1 1100000 Hex 8
1101000 Hex 1

11FFO00 Hex FF

BG 2 1200000 Hex 0
1201000 Hex 1

12FF000 Hex FF

BG 3 : 1300000 Hex 0
1301000 Hex 1

13FF000 Hex FF
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5.22 Referencies.

Below, MM indigates the DS80-2x maintenance manwal.

1.

14.

1.

12.

13.

14,

13,

16.

CPU

sCC

CIO

NVRAM

RTC

PMMY

Floppy controller

Términation plugs

Memory expansion

CPU. expansion

Serial expansion

VME/DataBoard back-
plane

VME expansicn rack

DataBoard expansion
rack

Motorola Semicondictor MCE8020
Microprocessor manudl,

Hitachi HD6845U DMA
Motonola.Semiconductqz MCGBS88L
floating point processor.

zilog Z8530a SCC serial
gommunication cortrgller,

Zilog Z8536A CIO counker/timer and
parallel I/0-unmit.

National semiconductor NMC 9306
256-bit EEPROM datasheet.

Microelectronic Marin MEM E050-16
1-bit Teal time clock timer.

Motorola Semiconductor MC&8851
paged memory management unit:

Datasheet for WD1797 floppy
controller circuit.

Diab 5213-00 memory termination plug
Diab 5212-00 CPU termination plug
See M.

Diab 2020-30 4 Mbytes or 2022-00 8
Mbytes memory expansion module. Sew
MM.

Didbh 1120-30 CPU expansion module.
See MM.

Diab 5172-10 serial expansion board
See MM,

Diab VME/DataBoatd backplanes,
depending on the computer veérsion,
See MM.

Diab 7183“00/7184—00 VME expansion
system with the 520600 repeater
board., See MM.

Diab 7182~-00 DataBoard expansion
system with the 4202-00/4203~00
adapter and interrupt scanner

‘boards. See MM.
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6. CONNECTORS
6.1 Power connectors 5P, 11P and 4P

o pin l\\ /;P
Positions m—H - R - e u. - A iy e

i board: | S B oo e
on boar R SO T W H mﬁﬂrq::

5P
pin 1

= B

- = -}_‘. =

Pinning: SP Power, standing on the board (Female)

port B

UPS status -4—— 1
{See diskette 2
interface 3
status) 4
5
CIo - B
7
8

Key on - 4
the contrel panel

Pinning: 11P Same. as

e ACLOW*.
+12V
+3V
+5Y
ov

—a=-DOWER*
ov
-12¢

@o 0 60 6 0

leard
edge.

(Power Ffail input)

(POWER—ON* output)

5P. [Normally not mounted)

o o ¢ o (g

card edge

4§ 5 6 7 8
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Pinning:

Notes:

ACLOW*

POWER?

4p  Power control

card edge

L
ACLOW* (input}

POWER* (outpul)

12 31 4

AMP connectors are used.

The input signal ACLOW* can optionally be connected to
an external UPS system. An active low input signal

‘shall indicate power failure.

The outpit signal POWER* shall control power ON/OFF.
Dower ON (active low output) can be génerated directly

by ¢losing a control panel switch and can be kept OW
by software {open collector output) during a

controlled power down sequence.

6.2 +12V power cutput connectors for fans (10P and 12FP)

Two connectors are available close to the 11P power connectQr,
Raving +12V power, to be used for the +12V Zans on the expan-
sion chassis. Note the pin.assignments. If 10P is used as re-
mote power gontrol signal, it must be protected with a resig-

tox.

oV +12V oV +312V
1o ¢l [© 9 .

card edge
0B 11p 12P
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.3 Control panel connector {2P)

Position
on bopard:

¢
Pinnings
—_— (9 5V
. (7) -«—— POWER* (Key switch)
(5) —— MAN*  (Key switch)
—— (3) ——» ERR LED*
— (1 ov
a0 008
coaoo0
L {23 ov
| t——=-— (4) — IDLE LED (USER)
| —— {6) —» DISC LED {DMA)
. (B) ~e— RSTIN*
(10) +5V

Notes: The connector is a 1l0-pin ribbon cable comnector.
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6.4 Serial V24 cornectors (13P, 14P, 15P, 16P)

Position
on beard:
13P 14P 15P 16F
[ { ) ¢ ). C .J Cj 22;:
scei/a SCCl/B SCCO0/A  SCCO/B
(CH.2) (CH.3)  (CH.0)  (CH.1)
(tty02} {tty03) ({Printer) (Conscle)
Pinning:
(1) _
{2 )= TxD Transmit data
(3 )= RxD Receive data {IN)
{4)—= RTS Reguest to Send
{5 )= CTS Clear to Send (IN)
(6)
{7) GND ov
= = [— (8 )~ DCD Data Carrier Detect (IN}
; N 1
L=~ R~ v R v I = o R ¥ .
| == ot (159
e {14 )i RT%C R/T cloek (note) (IN)
(I3
{12 )
{11 )= DTR Data Terminal Ready
{10)—mLogic -12V {Close jumper for -12v

(9)—mLogic +I2V or +12V power out)

Notes: The RxD input has a 27 Xohm pulldown resistor for
higher noise immunity.

The tonnectars dre DALSP connectors.

+12V,~12V pins are logic out for jumper purposes.
Jumpers. §T6,8T77 (13P), ST8,STY (14P), ST10,ST1l {15P)
and/or ST12,ST13 (16P) can be closed to achieve +12V
and/or —12V power output. Even jumpers are for +12V
and odd jumpers for -12V.

Split speed is not sugportedk.Fcr split speed, use a
an expansiofi board (DataBoard or VME).

The serial connectors on the expansion boards
(5172-10) does not include. the clock signal input
(RTXC) .
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6.5 Connector for serial channel expansion board (18P)

Positieon
on board:

1gp,__ T

Pinhing:
IE? «— 50 49 — 5= IEQ
IB1 = 48 47 — CE2*
CE3* ~— 46 45 — - CE4™*
CES* -—- 44 43— CEG*
CE7* -— 42. 41 — - TE3

39— C*/D
37— A/B*

o @
o 0
e o
o O
o 0O
[+ I
=] o
o ol 35 —» ZWR*
34 {o of 33 —» ZRD*
32 |o o] 31 —» 1231 kHz
ov ) 30 |0 o 29 -— REQ*
28 o o 27 -— INT* (t0o IRQ3X)
26 to o] 25 —=PCLR*  (4.166 MHZ)
24 o @ 23 —=-ZIACR~*
\ 22 o of 21 Do
Dl 20 .o__ ol 19 b2
D3 18 Jo ol 17 D4
D5 16 |o of 15 D6
D7 14 |o of 13 oy
ov 12 jo @i 1l oV
+12V 10 |0 o] ¢ +12V
+8y- 8 lo o 7 +5V
+57 6§ |lo o 5 +5V
oV 4 1p ol 3 oV
—12V 2 s o] 2 -12¥

Notes: The expansion beoards 5172-10 dre mounted above the
internal V24 ports, using mainly identical I/0
cofinectors DALSP. However 5172-10 does. not SUpPpPOrt
extérnal clocks. (D¢ not use 5172~307. '

The connector is a 50-pin ribbon cable connector.

|
|
1
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€.6 Diskette connector for 5 1/4" diskette (3P)

Up to.two 5 1L/4" drives can be connected to 3E.

pin 1
Position 3P, l
on board: : = A T
T : 5[
= i - 5T1
E z H—
Pinning:
1 < o 2 —» LS*/LC* (motor sSpeed control)
3 {0 o 4 —= HDLD* (or no connect)
5 Jo o § —» SEL3*
7 {0 @ 8 - ‘IP*  input
9 & o 10 —= SELO*
11 je o| 12 — SELL*
oy 13 jo o 14 ——» SEL2*
Ground @ 15 (o 0| 1§ — MOTOR*
17 |o o 18 —= DIRC*
19 Jo o} 20 — STEP*
21 |e @1 22 ~—» WD*
23 lo o} 2§ —= WG*
25 {0 o} 26 -«— TRO0* input
27 |0 ©| 28 --«— WPRT* input
29 o o] 30 -«— RDTA* input
31 lo ©o| 32 — SIDE*
33 je o] 34-«— RDY* input
Notes:  HDLD* is normally to pin 4 through the §T1 jumper (see

‘figure). For drives, not using HDLD*, the jumper STl

can be removed. 0ld types of 5 1/4" drives, regquiring

RDY* on pin § can not be uged.

LS*/LC* contfols for § 1/4" diskéttes motor speed.
High = 360 rpm, while active low = 300 rpm nhormally.

The connector is a 34-pin ribbon cable connector.
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6.7 SCSI connectors (92 and 17P)

Tiwo separate-indepeﬁdant_identical SCS8T channels,
8CEI 0: 17P connéector, near thée serial connectors.
SCSI 1L: 9P connector..

Position
on board:|’
pin 1
9p, -5CST 1
Bt ol pin 1
— e — T~17P, SCSIO
Pinning: :
1 [o o 2 DO*
3 fo o a pi*
5 |o o B D2
7 c © g D3r
g {o of .18 ‘Da*
11 o o 12 Do*
13 o o| 14 bg*
15 |o o 16 D7*
17 o of 18
19 jo of 20
21 [ JNe} 22
23 |o o} 24
ov 25 (o TN o} 26
Ground 27 o o} 28
29 o © 30
31 |[o o 32
33 o 0 34
35 o ol 36 -- BSYY
37 0 ©| 38 - ACK¥
35 c © 40 -a-w- RST*
41 |o o} 42 —» M5G¥
43 jo ol 44 > GELx
15 |o ol 46 - C/D*
47 (o ol 48 -w— REQ*
49 o o 50 e T1/0%

MNotes;: The connector is a 50~pin.ribbdn'cable connector.



D590-2x COMPUTER BOARD APR BB(A) 1121-30 E8{75}

6.8 FExpansion connector {(8P) for VME or DataBoard

6 0 op4— pin 1A

Position J2& (o b
-on beard: 32B |g o o0 0o pin 1B
32C o o 0 0 Ole—Pin 1C

Pinning, as seen from the component side:

5 B C ~—-B—- ——B-—— —=C—
o o o 1A +5V 1B +5V 1C +5V

o o ol 2n +5V 2B +5V 2¢ +5V

o o o 3A 4680 AE* 3B 4680 DBE* 3C _XRST*
o o o 4A 16 MHzZ 4B XATT* 4C XINT4*
o o o 54 XINTI* 5B  XINT2* 5C XINT1#*
o o o 62 6B 5C XINTQ™*
o o © 78 XBERR* 7B XD6 7¢  XD7

o o 0 8a XB3 BB XD4 g XD5

e o o 9A ¥B0 98 XDl 9C  XD2

o o o 10A RA24 10B RA2S 10C RA26

o o o] 11a RA21 11B RA22 i1C R&23
o o o 12a RAL® 12B RAlY 12C RA20

6 © o] 13A RALS 13B RAlG 13C RALl7
o 6 ol l4A RALY 14B  RAL2 14C. RAl4

o © of 15 158 15C

o o of l6A RAY 168 Ral0 16C Rall
o o of 172 BRaAs 17B RA7 17C. RA8

o o ol 18A TRa3 188 RA4 1BC RAS

o © o| 19a BRaAD 198 RAL 19¢ RaZ

o o ol 203 RDLS 20B VMEEN 20C  VMIN*
¢ @ of 21A RDLZ Z1B RD13 2.C RD11

o © of 22A RD% 228  RDLO 22C  RD1l

6 o ©| 23a RDE 238 RD7 23C. RDS

o ©o O] 24A RD3 24B RD4 24C RD5

o o of 258 RBD 258 RDL 25C RD2

e © o]l 26 RIZ1 26B  VS* 26C VDS*
o © o| 278 RIZO 27B  RW* 27C VATR*
0 © «| 28a IRQLL* 288 TRQLA* 28C. 83A0*
o © of 29A {Clock* 298 Clock 29C. SSAl*
© o of 304 VUME® 30B 4680 STB* 30C 4680 Cs*
o o o] 3lA OV 318 OV 3lc v

o o of 32 oV 32 OV 32¢ 0V

Notés:  The connector is a €96 pin Euroconnector DIN41GL2.
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6.9 Memory expansion connectors 1P and 7P

Position 32&-{0 o e e e s (VI e o(‘—-p;n ia

on board: 128 jo o o0 0 Din 18

32¢ o @ 0 0 0|l pin 1C

Pinning for 1P, as seen from the component side (1P i& the
‘connector close to the c¢ard edge):

A B C —=p-- o -——C—

o © O 1A +5v 1B +5YV ¢ +5v
o o © 2A 45V 2B +8V 2C  +5V
o o o 3a 0V 3B Qv 3¢ ov
o @ © 4a OV 4B Qv 4C 0V

0o 0 © SA OV 5B Qv 5C oV

c 0 o ‘A MDé g8 Qv 6C MD7
o 5 0 7A  MD4 7B QV 7C  MD5
lo ©o o 8a MD2 88 QV 8C MD3
o o © 94 MDO 9B OV 5C° MDl
o o of 10A OV 148 Qv 10¢ 0V
o o eof llA P2Q 118 0V 1ic Pp3g
o o o L2a POQ 128 OV izc rig
o o o 13a ov 138 0V 13¢ Qv
& © o L4 MDL4 14B OV 14C  MDLS
o @ o 15A MDL2 158 Qv 15C  MDL3
1o o ol 16A MDLO 16B 0OV 16C MD11
o o ol 1I17a MD8 178 0V i7¢ MD9
o o of 1i8a 0v 188 0¥ igc ov
o o o] 1A MD30 198 0V 19 MD31
o o of 20a MD28 208 0V 20C MD29
0 o of 2La MD2§ 218 OV 21¢  Mp27
0 o of 223 MD24 228 0OV 22C  MD25
o o ¢ 23a 0V 23R 0OV 23¢ OV
i6 o ol 24A MD22 248 OV 24C  MD23
o o o 25A MD20 258 OV 25C  MD21
o o o 263 MDL® 26B 0V 26C MDLB
o o of 27A MDle 27B OV 27¢  MD17
o o o 28& OV 288 QV 28C Qv
le o6 o 294 P2D 258 OV 29C P3D
6 o of 30A POD 308 0OV 30¢ PL1D
o o o 3ia 0V 3L 0V 31c. ov
6 o o 32 0V 328 0OV 2¢ oV

Notes: The connector is-a_CSﬁ-pin Euroconnector DIN41612.
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Pinning for 7P, as seen from the component side (7P is the
connector .close to the ¢ard ceénter). The 5213-00 memory bus
termination plug must always be mouted on 7P or on top of any
gxpansion boards. '

A B € —ea-- ——B— ——C -
o o 1A +5V 1B #5V 1C  #5V
¢ o 23 +5V 2B  +5V 2¢ +3¥
o © 3a 0OV 3B 0w 3C ov
0 © 43 Qv 4B 0V 4C 0V
6 o 54 0V 5B 0V 5C 0V
o o A QV 68 OV ‘8C OV
5 o 7A 0V 7B OV 7C  BA2S
o o© 8a BA26 8B 0OV 8C BA2L
D 0 93 BAl9 98 OV 9¢  BA20
o of 103 Bal8 10B 0OV 10C Bals
o of 1lA BALY 118 ov 1I¢ EAlS
o o] 123 BAl3 128 QV 12¢  BALd
o @ 13A BAll 138 0V 13C BAl2
o o| 4A BALO 14B 0V 14C  BA9
o of 15a BA7 158 0V 15C BAS
o o] 16A BA23 16B 0V 16C BA22
o oi 172 'BAS 17B 0V 17C BAG
o o| 182 BA3 188 OV 18c Ba4
o of 18& QV 188 OV 18C BA2
o o 20a @V 208 0V 20¢
o o] 2l1a Clock 21B OV 21C. Clock*
o ©| 228 BA24 228 0OV 22C  BWZ
o of 23a Bizl 238 0V 23C eccH~*
o of 24A 0V 243 0V 24¢
o @| 25& BIZD 25B OV 25C  BAD
o o| 262 BAlL 26B 0V 26C MCO
o of 27a 0V 278 OV 27C  MCL
o of 283 0OV 288 OV 28C° BPAS*®
o o 29& 0OV 298 (QV 29C SSAQ*
o o 30a 0V 0B 0OV 30C  SSAL*
o o 3la O¥ 31B 0¥ Ic Ov
o of 32a 0V 328 QV 32¢ oV

0080 000000000000 00H00dO00000CGCOO00QC0TO0O0

Notes: Up to three expansion memory boards can be
mounted above the onboard memory.

The connector is a C96 pin Buroconnector DIN4161Z.
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6.10 CPU~plane expansion connector &P

Position
‘on board:

Pinning, as seen from the component side:

A& B C

000000 CO00EOCOEO0000CO0D0COO00CCO00OCO0O0o0

0OV 0O00DOOCDOVO0OODO00O0BOOCOAAO00GOCO O
OO0 Q00 00C0000O0CO000D0DOO0000000O000CGO0O

Notes:

322 |o o
32B |0 o0
32C jo 0

—

14,
3
3a
42
54
62
74
8A
9A
104
11a
12a
I3A
144
154

164

172
184
loa
2014
214
22A
23A
245

284

264

273

28A
29A
30A
31a
322

+5¢

+5V

BIZ1
BA2S
BAZ2
BAlY

‘BAlS

BAL3
BA1O
BA7
BAg
Bal
BDL.
BD4
BD7
BD10
BD13
BD16
BDLS
BD22
BD25
BD28
BD31
S5a1*
SsaC*
MCO
MCL
INDP51*
BRQ1*
GRL*
ov

v

~—B——

1B
2B
3B
4B
5B
6B
7B
8B
9B
10B
11B
128
138
148
158
16B
178
1BB.
198
20B
21B
228
238
24B
25B
26B

278

28B
29B

308

318
32B

+5v
+5V
BIZO
BA26
BA23
BA20
BAl7
BAL4
BAll
BAE
BAS
BA2
EDO
BD3
BD6
BDI
BD12
BDL5S
BD18
BD21
BD24

‘BD27

BD30
CLOCK
SLRST*
xggunf
BPASY*
INTS52¥%
BROQ2*
GR2#
ov

0w

idhpin_lA
pin 1B
) lbpin 1C

—— —

ic
2¢

ac

ac
5¢
6C
7G
8C
aC
19¢
110
12¢
13¢
14C
15C
16C
17¢
‘18¢
19¢
20¢
21¢
22C
23¢
24¢C
25C
26C
27C
28C
200
30C
'31C
320

+5V
+5V
ByW*
BaAZ7 not used

BA24
BAZ1

BALS
BAL5
BAL2
BAS.
BAG
BA3
BAC
BD2.
BDS
BDS
BDL1
BD14
BDL17
ED20
BD23
BD26
BD29
CLOCK*
NMI *
XBERR *
BEF/B*
INTS3*
BRQ3*
GR3*
ov

ov

Up to three CPU-plarie boards {1120-30} can be mounted
above the onboard memory.

‘The connector is a €96 pin Euroconnector DIN41612.
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7. TECHNICAL DATA

CPU-planeés: One CPU-plane on-board the 1121-30. Up to
three moras CPU-planes can be mounted, each
with CPU, BMMU, FPU and caghe memory.
1120-30 ¢PU plane boards.

CPU: MC68020 32 bits processor.

PMMIJ 3 MC68851 Paged memory managemerit unit,
using 4 kbytes page size, and virstual
memory support, providing up bo 2 Cbytes
logical memory per process. '

FBU: MC68881 Hardware floating-point-pzocesso:.

OMA: HDG68450 Direct memory access module,
directly accessing physical memory.
Three independant DMA channels. The forth
channel on HD&B450 ¢an not be used.
DMA ch.0: SCSI-interface 0.
DMA ch.l; SCSI-interface 1.
DMA ch.2: Diskette interface.

Cache memory: 32 kbytes high speed cache memory.
The cache is divided into 8 segments, using
16 bytes block size and immediate write
thrdugh.

Memory: 4 Mbytes physical memory onboard.
Up to 28 Mbytes total with three 2022-00
boards mounted (or 16 Mb using 2020-239).
Memory chips: 1 Mbits. 100 as access time,
using type TCS11Q00P-10 or eguivalent.
Prepared for:r 64 Mbytes total memory Space,
using 4 Mbit chips.

Termination plugs: The CPU bus and the memory bus reguire
separate. termination plugs always mounted.
5213~00 Memory bus termination plug.
5212-00 'CPU bus termination plug..

Parity chegk: Hardware parity check in main memory with 1
parity bit per 8-bit byte.

System clock: 16.67 MHz CPU-clock. No wait-states are
used at cache access.

PeriPheral-clOCk: 1231 kHz as transfer clock to SCC circuits.
16 MHz available in the bus expansion
conriector,
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Watchdog:

Envircpnmendt:

Power requirement:

Power control:

Power fail
support:

1/0-protection:

Boot—FROM:

NVRAM:

Regl-Time-Clock:

Battery:

73(751

Should be pushed with max 1.2 ser interval,
After 1 sec: Early widrning signal which
Qan generate interrupt. '

After 1.2 sec: System resét is gensrated.

325 * 385 mm.
THe' height depends on gptional mounted
expansions.

+10 .. +40 degrees C operating.
20% .. 80% humidity

+5V  +/-5% 11 & without expansion
+12¥  +/-8% 300 mA without expansion
=12V +/-3% 300 ma without expansion

Output signal POWER* with open collector
drivej.non—isolaped; Can also be direct
from the control panel power switch.
Active low is power-ON.

"Power—-lLow" input signal (ACLOW*) detected
as a status bit. PTL-level, non-isolated
active low.

Protection through the PMMU. Rach of the
following are separately protected:

- System control thiough CIO.

~ Bach serial channel.

- 5C8I-0,

- _SC.SI""]-:'-

— Diskette interface.

- Each "Card select" on .a DataBoard
expansion is separately protected.

- Each page of the VME-bus.

32 Kbytes in ¢ne 27256 EFROM.

Optionally 64 kbytes in 27512 EPROM. The
boot PROM contains the start-up program and
a system serial number, unigue for each
system,

Won-volatile RAM (32 bytes) for parameters.
Cizcuit: NMC 8306.
Allows typically 10.000 erase/write cycles.

MEM E050-~16 real time clock circuit with
battery hackup.

2.4 ¥, type GEOL3 for the rfal-time clock
only.



el

DSY0—2x COMPUTER BOARD APR 88(A) 1121-30 74(75)

Contregl panel:

Display LED"s

Serial I/0:

SC8I ports:

Diskette
interface:

Intérrupt logic:

Bus expansion:

Support signals for LED's, power-on
concrols and -Auto/Manual selection on an

-Optional control panel.

Connector: i0~pin ribbon cablea connector
with key and lock.

8 display LED's on-board for teésting
purpose.

4 serial full duplex asynchroncus v24
(RS232C) channels onboard, using two SCC
circuits (type %8530). Fully buffered,
using 1488/1489 circuits. Up to a total of
16 channels, with three expansion boards
{5172-10) méunted.

Baudrate up to 76800 Baud.
Conngctdrs: Standdrd DAlSP connectors.

2 independant fully specified SCSI
interfaces. 16 bytes = 8 words send/receive
buffer. Multi~master configuration is
supported with up to 8 units connected to
the same SCSI-bus.

Connecters: 50-pin Burndy connectors with
key and lock.

Up to 2 minidiskette (5 1/4") @rives can be
connected. Only one drive iz gccessed at a
time, supported by the DMA. 16 bytes = 8
words send/receive buffer.

Connectors: 34-pin ribbon cable connector.

7 levels of hardware interrupts, using
autgvectors. Extended levels by reading
interrupk vectors frem the different
subsystems.

Support for secondary interrupt levels on
the DataEoard subsystem and for two
interrupt levels on a VME subsystem.

Connector for mounting optibnal expansion

backplanes.

Example:

= 5202/5203 DataBoard and VME expansion.
(3 VME and 4 DB slots)
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DataBoard supporit:

VME. support:

The onboard hardware supports DataBoard I1/0

through an éxpansion backplane:

- Automatic C5* strobe at each acecess.

- Separate user access protection for each
DataBeoard interface.

- 4 DataBoard ‘interrupt levels suppotted.
Up to 32 levels with the 4202 interupt
scanner.

Full support for VME-bus access from the
main system.

Up to three bus masters on the VME~bus can
access the main system resources through

access protection and address translation
tables. Each VME bus master can have 1

Mbyte lqgidal_memoryiin the main system

address area.

This information is

subject .to change without notice. LJO
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