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1. DESCRIPTION.

DSS0-1x is a high performance low cost single board computer based on
the 16732 bits M6801L0 CPU, primarily inténded to support industrial
control and officeé automaticon apolications.,

The basic configuration is one large board {(1110-1x) with the follg-
wing resources. This board is described in this datasheet.

ME8010 CPU with 10 MHZ clock, with no wait sctates.

~ 512 KB up t6 2 #b memcry. (Up to 4 Mb with mounted
expansion. Includes error detection and corcection.

- Two-level memory management unit, supporting up to
4 Mb virtual memory per process.

- DMA with 4 independant thannels.
= Optional floating point processor (WS32081).
- 4 serial V24-ports.(Up to 12 ports with mounted boards.)

- Two high performance SASI interfaces. E.g. for
Winchester disc and tape streamer.

- Floppy interfaceé for up to two 5 1/2 inches —floppy
drives and two 8 inches ~floppy drives.

- Flexible interface expansion capability Eor DataBoard
I/0, VME-boards, graphics and others, using a expansion
backplane mounted on the bas;c ‘board.



DS80~-1x COMPUTER BOARD SEP 88(D) 1110-1x 2(54)

The two main versions of DS90-1lx are:

- DS90G~10 Business version, DataBoard and VME expansion,
using the computer beoard version 1110-12.

- DS30-11 Industry version with BataBoard expansion,
using the computer board version 1110-11,

The main components in a systém are:

- 1110-ix  Computer board, 2 Mb memory, 4 serial ports.
- 2107-00° 2 Mb memsry for direct mounting on 1110-1x.
= 3172-00 4 serial V24-ports. Two 5172-boards can be
mounted on 11l0-lx.
- 5173-00- Expansion ‘backplane for the 1ndusury version
for mounting on the 1110-11, with
3 DataBeard I/0O-positions.
1 General expansion connector.

- 5175-00 DS90-11 Control panel.
~ 5182-00/5183~00 DS90-10 Control panel.
- S5180-=00/5181-00
Expansion'backpbane For the business version
for mounting on the 1110-10, with
1 DataBoard I/0-positions,
2 VME-bus mositions.
1 Special expadsion port.
— 7148-00 NS32081 FPU option.

These are described in separate dacasheets,

For furthar I/O—expansidn a DataBoard I/0-expansion rack is available
connected through the 4202/4203-00 adaptérs. Alternatively IQ/I0-sys-
tems for direct industrial level sigrnals ¢an be connecked,
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2. BLOCK DIAGRAMS

2.1 dardware bloc¢k diagram.
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2.1 Spftware environment. Legical addresses,

16 #ib

FFFFFE H
I_,"O*"
space.

May be user

protected
Ggroupwise.

cop0auQ H

L2 Mb

System
control
space.

Always user
protected.

800000 H

§ Mb

LIo:C/T L

CTI10:4
MMU Page tables
MMU segment tables

Resarved
tor
future
Use.

400000 H

4 Mb

Memory
space

4 Mb
virtual
Memory.

000000 H

0.

DB468G 1. 0-strobes

Floppy 0,%L,2,3 control

5A31 1 control
SASI O control

SCC serial vzd4 9..11

FEJOO0-FFFEFFF H
FDBOO0~FDBOST
FDEO00-FDEQ9FR
FDS5000~FD509F:
FCOD00-FCO077

B H

Bach group and in addition each ard
select in DB4680 can be separately user

protected.,

DM control.

Floating point circuit {Cption}
Efror Correction status register

Watchdog
CIC:C/T 3
CIOE/T 2

CIo:C
CI0:8B

For VME expansion

System interval dlock
Geénéral counter/timer
General counter/timer
NVRAM,Real time clock
Contex,EDC enable,MMU, Boot
SAST,Floppy,DB4680 ‘interrupts

User mode protected with PERMIT* signal

Physical address

1 Menory
mapping
MMU.
Page
sizex

2 kb.

16 Kb
<=> Baot
PROM’

4 Mb
Physical
memory.

{2 Mb From 512 kb

up to 4 Mb

1 Mb

512 Kb

0




Segment address

Page address

800000 +Segm*B000 Hex
E00000+Segm*8000+Page=800+80 Hex
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3. SUMMARY OF I/0 AND SYSTEM SPACE ACCESS ADDRESSES
1/0- Address range 2222 111l 1Bll L%
SPACE Bits 3210 9876 5432 1098 7654 3210
Data~ FEOOOL-FEFEDD Hex [111 111C cCCe €000 ccds Ss01
Board:
CS* bits: S 4321 0 76
Special €SB: 10
EXP: 1l
I/0~-strohe 0..5: 8 § 58
Floppy:  FDBOO1-FDBG87 Hex L1l 1X01 1011 0000 <000 Owwl
WDL797 reg 0..3: 0 ww
Cktrl-stat reg: 1 410
SAST 1: FDOOO-FDEOSF HEx 1111 1101 0110 D000 COOb bbbb
Bubfer word addr ¢..15: o bbbb
Control with pointer: 1 b bbbb
SASI 0:  FD5000-FDSOSF Hex 1111 1101 0101 0000 CO00b bbbb
Buffer word 4ddr 0..15: ¢ b bbbb
Control with pointer: 1 b bbbb_
8CC: FCO00L-FCO077 Hex 111% 1100 0000 0000 0SSS- OcDl
§CC ar 0..7: $88
¢ {0=CH.B, 1=Ch.a): c
D (0=Ctrl, 1=Data): D
SYSTEM Address range 2222 %11l 1111 il
SPACE (Only system mode) Bits 3210 9876 5432 L1098 7654 3210
DMa: 830100-8301FF Hex 1000 0011 0000 0001 aaaa aaaa
Register 0..255: aaaa aaaa
"FPU: 820100-8201FF Hex 1000 0010 6000 0001 adaa aaaa
Register 0..255: 4aaa aaaa
EDC: 810100 Hex 1000 0001 0000 0001 0000 0000
‘Watchdog: 810100 Hex (= EDC) 1000 0001 Q000 008L 0000 000Q
CIO: 800151-800107 Hex 1000 0000 0000 0001 0000 Oppl
Port (0=C,1l=B,2=a,3=Ckrl): op
ML 800000-BFFB80 Hex 1588 $55S Sppp p000 BOCO 0000
Segment 0..127: 5SS SSS§ S 0
Page 0..15 in segm: $558555555ppp p 1
NOTE! 'CIO-B selects the process number. (0..15)!
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4. HARDWARE CONFIGURATION AND INSTALLATION.
4.1 Configuration

The 1110-lx computer board are mounted in different types of DS9D-1Ix
cabinettes, deoendlng on the version. TPhe industcy version (DS90-11)
is mounred in 4 19 inches. chassis with the DataBoard expansion as
standard, while thé business version (DS90-1071 1s mounted in a spe~
cial cabinett with the VME and DataBoard expansions.

The 1110-1x Board contains the following main parts:

General system control area with the CPU, DMA, Boot-PROM and the
optional floating point processor.

Memory area {2 MB}..One 2xpansion board {2 MB) can be mounted on
the board, immediately above the standard memory.

Serial channels. Two expansion boards can be mounted on the chassisg
above this area, connected through & ribbon cable, These conneciors
are easily accessed from the back of the system.

SAST inte:faces. Two independant interfaces.

Floppy interface., One interfacé is used for both the 8 inches and
the 5 1/4 inches floppy drives.

Through the eéxpansion cornector in the center of the board, diffe-
rent ‘types of: expansion systems can be connected, mechanically
mounted on the chassis. Any expansion boards on an optional - ‘expan-—
sion oackplane shall be inserted frfom the back OFf the system, above
the serial channels (Example: BataBoard I/0-boards).

General sydtem
Expansion conteol
connector '

Floppy
“interface

2 Mb
memory,
area

SAST 1

oy o™ ga)
o::d;’:{:a‘mm_—'., E centrol

Boot
PROM

Battery

SASI 0
control

04:34]

FRY ' DMA
Serial v24



L

DSS0-1x COMPUTER BOARD. SEP 88(D) 1116~1x 7(54)

Connectors on the board

Connector (6P) for

expansion with: Control panel

-DataBoard bus connector (5P}

-VME bus 5" Floppy

connector{12P)

8" Floppy
connector (11P)

Connectors

fDl‘.’..m?—"ff!O'l':Y- f?:g-:m:m: iu:E e mAE— 'T'c?E

expansion it | | (i "ﬁéff—““m-ﬁ.

(2p 32) ==al ‘%awﬁ.mgv;?“;ﬁf}'

gL Dower
J@ﬂ:' T .
connector(13P}

NSCSI/SAST ch.l
connector {14P)

2MB
memory

Optional power SCSI/8ASI eh.l

connegtor (1P Serial {V24) connector (15P)
/ CONNecLors '
Connector for 1 = cohsoele(l(R)
serial port 0 = printer(9P}
expansion(4P) 3 = tty03(8P)
2 = bry02(79)
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Jumpers and memory bank lavout

The jumpers are shown below with thelir pormal setting. For

]

multipin jumpers, a dot indicates pin L.

51: OPEN. Ogt.i-@n'ally connect
external NMI* sSwicrch here.
: {See rhé 55 jumper).

Memory olbcks §3: CLOSED, Connects the

. batrery to the real-
/,-/\v - time clock circuit,
% s

Ef‘_ S6: CLOSE pin 2-3

= for HDLD* on
= oy

= 24 pin 4 for 5*

Eloppy.

For details
see- technical
description.

T,

B o e et o I s W
S4: NORMAL: Iriternal
3 CPU clock: also
) output to exp.bus.
i
i
] S4: External CPU clock
from expansion.
gl bus.
[of |
Il

endbled from watchdog.

Z §5: NORMAL: Early warning
- .0 | Gives NMI*.

bt

| N .

i |@] S§5: NMI* generated externally
‘e by closing a button

- connected to the $1 jumper.

For testing only.
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4.2 Installation

Installing rhe 1110-1x mechanicallivy.

Business version (D590-10)

In the business_vg:sion.bhe_computer board is mounted in a standing
chassis. The 5180-00/5181-00 expansion backplane is standard with
DataBoard and VME expansion.

First mount any expansioen memory dircectly on the board. Other expan-
sions are mechanically mounted directly on the chassis. The computer
board (1110-10) is mounted vertically with 8 screws.

Streamer
2y
boarcd

Control
panel

Serial channels, SASI 1
connectors, cptional 5" Eloppy
connector, VME and DataBoard
expansion.

Industry version (DS90-11)

In the industry versidn the computer board is mountéd im a box for a
13 inches rcack system. The 5173-00 DataBoard expansion backplane is
standaktd.

First mount any memory expansion directly on the board. Other expan-
sions are mechanically mounted directly on the chassis. The .computer
board (1110-11} is mounted on_the'bo;tom_of the box with 8 screws.

Control
panel

Internal power

Serial exp.

DataBoard

exp. Opt. 8" floppy cona.
Opt. SASI-0 conn.

Powar Lo Power Serial Sa8I-1

connected exp. filter 'charinels connector
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Powar conriections.

Connect the powér and the power control signals to either of the two

‘available connécrors, depending an the mechanical requirements. When

an exterhal power supply is used, the 1P connector on the back is

used and the 13P connector is used with an internal supply.

The power control signals are:

9OWER* Active low power-on signal £from the computer board.
Mormally activated by the contrel panel aswitch.
Alternatively a séftware command can pull this
output low, through an open-cdllector, TTL-level
non-isclateéed circuit.

ACLOW* Power-low input signal from axternal power fail
detection wircuitry. Active low means power low and
will ‘interrupt the computes. Nord~isplated TTL-level
inpuz.

NOTE! Must be nigh {%5%V) £rom external source,
during normal dperation.

General comments. on power conmectlon to a computer systenm

L - Always use fLransient Filter circui:ry on the mains
connector.

2 - The following rules apply for equipménts, connected
diresctly without galvanic isdlartion between them:

Always connect all equipments to the same 220V AC phase.
If the distance between different esquipments are large and
isoiated.communicatiqn is not used, a separate power cable
should be provided tg assure this réquirement.

The chassis earth in all equipments should be intercon-
riected and should only be connected to mains earth on one
point in the system.

Lf possible, the OV logic level should only be connected
to. the. chassis earth on one point in the systém. This,
point should be Close to the tomputer power supply.

3 - Calculate the maximum current in the +5V and +12V/~-12V
cables and the the toatl current in the 0V cables to
assure that the cables selected supports this current
without voltage drops.
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Installing peripherals, expansicnas and options.

NMormally turn the power ofF before connecting any equipments. Only
the segrial channéls can be connscted / disconnected on-line, with
carg.

~ Lontrol panel.

-~ Minifloppy (5 l/4 inches) drives.

- Standard Floppy (8 iriches) drives,

- Winchester drives and tape streamers.
- Terminals, printers, modéms and other serial aguipments.
- Floating poinc aprion.

- BOOt-PROM .

~ Battary,

- Memory expansion.

- Serial port expansion.

- Expansion backplanes.
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Contral panel.

The control panel is ‘connectied through a ribbon cable to the board.
Max cable lengrh is 1 m.

Mini-floopy (5 L/d-lnchesy drives

Up ko 2 minifloppy drives can be connectéd in parallel to the minif-
loppy connector (12P) through a ribbon cable. Max cable length is 2
m: The drive identity shall be set by jumpers oA the drive controller
to different values, normally 0 and L. The S6 jumper is normally set
te give the head load signal (HBLD*) on pin 4 in the minifloppy coa-
nector. For details, see the téchmical description.

_Standard-flonpv {8 inches) drives

Up bt 2 standard Eloppy drives can be connected in the same way as
descrlbea for the mini-Eloppy above but o the 8 inches floppy con—
mector (11P).

Winchester disc drives and tape streamers drives

‘Theése are connected to fhe SASI connectors (14P and 15P}. For hlghest
performance one drive (with controller) should be ¢onnected to each
SASI channel. The drive identities are set to 0 on both drives in
this case. The folléwing {¢ standard:

SASI 0: Connector 15P:  Winchester drive with controller.
SASI I: Connector 14P: Tape streamer or ‘second winchester
with contrdller.

It is possible to connect up to B units oo each cofnector, with a

different drive identity on each.

Terminals, printers, modems and other serial equipments.

Thése are connected at the serial ports with standard ¢connectors. Ths
cables shall have DALSS connectors. See the comhector gection Eor the
pinning. For system compatibility, the channels are used as:

Cch.2 Ch.3 Ch.0 Ch.1

(tty02) {tty03) {line {console)
printer)
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Floating point option kit {7140-00).

The 7140-00 kit consists of -an NS32081 FPP and an 8039 PAL circuit.
The circuit NS32081 from National Semiconductor is installed in the
24-pin socket (18F) to the left of the DMA and CPU circuits. The PAL
is inserted in the_socket in position 6J. Note the orientation of the
circuits according to the figure below.

Standard DNIX'softwa:e will handle the floating point unit.

. yu.LID Dl [
o - T | 1 e s P TR o
S3 Connhect - '=f*fEE5cm Ule o cireuit
battery B8 ] F50] - 4n 65 for reu.

BootPROM

[x]
o
&

Dma. CPU

Battgry
CRTY |

e R

Floating h
point

circult

N532081

Boot-PROM

& standard boot-PROM is always delivered mounted in the system. The
boot~PROM is of the type EPROM 27128 (16 kbytes) and is mounted in
the 28-pin socket (1BE) near the battery. See the figure above.

Battervy

The: battery is always delivered mounted in the system. The battery
type Is GE 013 or eguivalent and the pesition and polarity is shown
in the figure above. Be sure to open the §3 jumper while the battery
is soldered and close it afrerwards to connect the battery.
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Memory expansion.

The onboard meémory is 2 Mbytes as standard, but can be eqguipped in
Steps of 512 Kbytes banks, by inserting 256- bit RAM circuits, If the
error detection and correction logic {EDC) is used, 6 extra chips is
used for each bank, in addition to the 16 standard chips. The RAM
c¢itcuits shall be 120 ns dynamic RAM. Example: HM50256P-12 or eguiva-
lent.

Banks 3 210

:?:"" o Ao g e 2 O
=== - e T

tm:meg e R ! et e m'g,—t'-'_\ ==t

e et e =]

|=micocsire . T et e P s U :g%n-

EDC . e [ 'il_l_'lw' L= e S ey {EELJ' "
e ALed . —— ] e v (m_r" 1-'= r:n::wmmffm famaw ﬁm“_
& chips el L e o S e
' " CEm e Cefea [ e § e e e e e
per ba'n;_( | i e == - o 3EE=
(R e e Ll e o e oy e

| CEN T R | |, e o E [ e e
BH== = ey — 1 o] ["i%‘mﬁl;—,::g
E"‘”"".' = —t ﬁa‘l' ‘l';il 203 o e e R H
e e b ] jad S0 i o= |
[L:‘"ﬁ;ﬁ"‘" IR lﬂﬂ;ﬁﬁ'rﬂﬁma_-@a
;-:ﬂ:r:a::'r;i::mn by B S L e T

Main memor im.mgg i:-.-_-_1 =kl =) Eomgﬁfﬁ
- e i = o=
. g Y } R R Ee—j et e T e ;
area, e L gmg&;;m T twy ¥ meniree |
L . L T i n l;,ie ﬁ’:& 5:&. gw ‘f.—gt e ¥ = sl
16 chips Ta 5?235_5-""';‘ = Tie EpoE A
er baiik 2 ey T ———u®
pez S o

The same physical positions for the banks are used on the 2107-00
expansion memory board, with banks 4..7.

Bank § Range 0.0 Mb .. 0.5 Mp  Onboard. the computer
1 0.5 Mp ..1.0 Mb boarg.
2 1.0 Mb .. 1.5 Mb
3. 1.5 Mb  ..2.0 Mb
Rank 4 2.0 Mb .. 2.5 Mb On the 2107-00 expansion
5 2.5 Mb ~3.0 Mb  board.
5] 3.0 Mb .. 3.5 Mb
7 3.5 Mb  ..4.0 Mp

The 2107-00 memory expansion is screw mounted on top of the on~board
memory on ‘distances.

2107-00
Expansion
board

% Main computer board
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Serial oport expansion.

-

One or w0 serial expansion b&acds {(3172-30) ¢an bSe mounted on the
chassis back plate and cannected through & cibbon cable to the 4P
connectQr on the computer board. The expansion boards are mounted
above Lhée on-board gserial channels, but in the present boxes, above
any expansion slots for DataBoard intarfaces.

On the expansion chassis, the tty device numbecs (try0d, tty0S,...
tky@7 ete.) are In order, Erom left to cight, in spite of the
internal channel number order.

| [ [ [/ Ch. 10,11,8,9
08 09 10 11
Byl Lt a Ly Lty
Gtv08 y0? ey ¥ /
i "] [ () [ (w—] Ch. 6,7,4,5
tiy04 tty05s tty 06 tEyQ7
— O 0 Che 203,004
Efy0z  tty03  printer console '

‘Expans ion backplanes.

Expansion back planes are inserted in the expansion connector {6P) ind
the center of the computer board, with any expansion slots turned to
the back above the serial charinels.

Mechanically tvhe backplane with its guides for the expansion slots
are meoanted on the chassis.
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5. TECHNICAL DESCRIPTION
5.1 Processor, Clocks, Floating point option

Processor and svstem clocks

The Motorola MC68010 CPU is a 32-bit processor with 16-bit data bus
and 24-bit address bus. A 4-channel DMA (HD68450) is used and an op-
tional hardware floating point processor, descrlbed in separdte seg-—
tions,

The CPU clock is 10 MHz and the design allows rormal memory access
without wait-states, using 120 ns memory chips.

The CPU-clock is moduldted to inttoduce a delay when:
-3 byte~wr1te is done  and when
—= The EDC circuit corréots a correctable memory error.

The 5 MHz peripheral clock is used Eor the scC ana CIO circuits:

A 20 MHz oscillatos generates the CPU-clock, the perlpheral cloek, as
well as memory refresh and other system timirng signal. This freguency
can be gutput to the expansion backplane. Alternatlvely, an external

oscillator can be used, through the 84 jumper.

Intgrnal clock (standard}

4 External expansion
——--————-,-saxgnal 05C.
Incernal———————y 1
20 MHz ——®3System clock
s4 _génara;ion
External clock:
ald External expansion
%ﬁ—-—-—-—- signal QsC
Internal ofl
20 ¥Hz = System clock

generat icn

A separat 16 MHz clock is used for the floppy interface and is also
output on the expansion connector Eor VME bus .applications,

A separated 32788 Hz crystal is used for the time~of-day cldck.

Ontional-Floatinq Point Processor.

The NE32081 floating point processor from National Semiconductor is
used as a slave p:ocessor¢ The CPU stores data and commands to the
NS32081 registers for execution. The standard D-NIX system software
contains fully transparent support for the FPY. For programming see
the NS32081 datasheet {(ref 3). The FPY is accessed in the address
ranges:

820100 - B821FF Hex.
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5.2 MU, EDC, systes control

Memorv. management unditc {MMU)

The MMU prOV1des address translation at memory acgess and acCess pro-
tection at both memory and I/0 dccess. Flags are provided for virtual

memory suppdrt. ¥o distingtion is made between CPU and DMA accesses.

Up tao 4 Mbytes logical wvirtual memery per pLoucess is mapped through
2048 pages registers to the 4 Mbytes phvsical memory. Each page is 2
Kbytes and has two levels of protection attributes and flags. Bus

errors are generated by hardware at protection viclation. The flags

are used when swapping pages in and dut on external discs. See the
Eollowing figures.

Page atkributes: - Accegss protected page.

~ Write protected page.

—~ User 1/0 permlt (Only used in I/0-space)
Page flags: ~ Page has been accessad.

~ Page has been modified.

Write protécted pages can be shared between different processes for

efficlent use of the phvsical memory.

+

A separate user PERMIT* signal can be set for each process to allow a
process in user mode to access certain syskem resources outside of
the I/0-space on connscted expanslon systems. The expansion system
logic shall ignore any access without the PERMIT* signal, which will
generate a bus timeout error to be trapped by the system,

Direct addressable map tegisters in hafdware for uwp to 16 different
processes speed up contex :wltchlng Only when more than 1§ processes
are active, some of the map reglsters need to be. changed durlng con-
tex switch.

MMU principle

A two-stage mapping principle is used where a d4-bit contex rfegister
indicateés the process. Each process ¢an have up £o 128 logical memory
segments, each covering a logical area of max 32 kb in up to 16 phy-
sically discontinuous memory pages per segment.

The mapping circuits can be disabled by software for direct access to
certain parts of the physical meméry. This is used at power—ip ko
allegw the system to test the memory and detect the actual physical
memory sice. '

Note! At least one group of 16 pages always has to be "Nonexisting™
to allow the system program. to direct non-allocated logical segments
to a "nom-existing® area. Any access to this area will then by hard-
ware generate a bus error to be Erapped by the system program.

Note! The hardware automatically selects the process 0 registers when
executing in system mode.

The MMU registers are only accessible in system mode-an& are located

in the system control space.
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Memory map principle:

2222111111 Y111
Loglcal- 3210987654321 098746543212¢0
address:
II I5s5 8585 5pppDDAaaaaaaaaasa-
N | N — J
Addr.space,
select
1 bit
Process
select 4 bits +
-_1 Separate
| BERMIT®
-DQEE;\ CONTEX signal
— |
4 bits 7 bits
(0..25; (0..127)
Y ¥
Data :> SEGMENT | One of
8..6,15 15 2048 _
7 bits 4 bits
EDC ] (0..127) | (0..15y
enable ¥ ]
Data ___"'""'"'"> PAGE REG. One of
D..15 15,14 13,12 10..0[ 2048
N S,
ALETIiDUTES (2 )uge t
Flags {2 )
; Y

_2.2r2'21111111111£ )
Physical J7210987%65 4321808878542 2110
address:

-~ s s sppPppppPODPpPaEaazadzaTaaaa —‘

Attributes in
bits 15,L14:

L B b

The flags are: Bit 13

: Write protected page.

Read/write memory.

: Non-ex¥isting {Not allocated page).

User I/0-permit (Used in I/0 space).

Page has been modified by write.

Bit 12 Page has been accessed.
General addr.spaces: (.. 4 'MB A23:422 = {:0 Memory access
4., 8 MB a23:A222 = 0:1 Expansion area
§..12 MB AZ3:A22 = 1:0 GSystem control
12..16 MB A23:A22 £ L:1 'I/0-space.
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As each process has irs own segment ans page registers, the contex
regisrer must always be set. Up G tHe process number (.. 157 before
accessing the segment or page régisters of this process,

.CONTEX:

SEGMENT:

PAGE:

Select ohe of 16 processes by the CIO port B, bits

0..3.

Access addréss: 800103 Hex {Byre mode)

Data
po. .Dp3
D4

b5

D&, D7

Flunction
Process 0.,.15.

{l) PERMIT* User mode access permit gignal to

BXpans J.OI'I CONNECLOr.

{1) Enable BDC intérrupt on correctable
memory errors. Also disables MAN reading.

f0) Disable EDC interrupt

and enable reading

the MAN input, using CIO port bit 4.
MMu~mode. Shall be 0 {zero) ar MMU access.

First -select the process with the conbtéx register,
Then the segments of this process are accessed.

Within a process, the logical address bit A21..Al5
sélects gne segment.

[Access address: Segment = 0..127.
800000 + Segment*8000 Hex (Word mode)

Data
po. .Ds

D7..DL4
D15

Function

Segment pointer 0,.1I27. Selects a group of 16

page register.
Ignored

(G) EDC checking enable in this segment.

(1) EDC checking disabled.

First select the process with the contex . register,

Then the
Within a
theé page
address.

pages of this process are

accessed.

process, the segment select (A21..A15) and

-select (Al4..All) defines

the physical

Access address:  Segment = §..127,

800000 + 80 + Segment*B000 + Page*800 Hex (Word mode)

Page = 0..15.

Data
00..D10
pil

D12

D13

D15,D14
0 0
4] 1
1 ¢
)5 1

Function

Physical address bits A2l. A1l of the page..

Inused

Flag: Set 1 when the page
Flag. Set 1 when the page:
Attributes:

Write protected
Accessable rezad/write
Non-existing page
User I/O-space permit
1/0-space)

is ACCESSED.
is MODIFIED.

RaM

(Only used in
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Memorv access with disabled wapoing

With disabled mapping, the addfess bits Al8..ALl aré always set high
by the hardware, gi¢ing access té one 2 Kbyres pagée at each 512 Kbv4
tes physical memory boundary f£or memory testing at system power—on.
In addition, the Boot-PROM. is always accessed at 'read’ below 64 kb
when mappirig is disabled.

The physical memory accessed with mapping disabled will be:

g .. 16 Kb ‘Boot—PROM ({accessed by any ‘addrgss < 64K}
512 .. 514 Kb 2 Kb RAM area
1024 ,. 1026 Kb ~i-

1536 .. 1538 Kb. -
2048 .. 2050 Kb -
2560 .. 2562 Kb -t
3072 .. 3072 Kb -v-
3584 .. 3586 Kb —n-

The Elags in the MMU are not updated when accessing a memory
area with mapping dlsabled This gnables write/read tests also
of the map registers,

=i

11131 1l1
Physical $43210987654¢3210

address:

gslllllitladaaaaaaaa-
N AN J\ J
Al0..A0 always

direct.

218..211 all set to one {l) when
mapging is disabled.

Y
AZl..al3 are direct Erom logical addreéss when
mapping is disabled.

Y _
‘A23=0 indicates the attribute Write enable
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Memory matbrix

The main board is équipped with 2.0 Mbytes dynamic RAM memory in 88
chips with 258 bits each.

The onboard logic for error detecrien and correction (EDC) requites &
extra bits per l6-bit worcd.

The memory is divided into {4 memory banks, gach 512 Kbytes. Within
each bank, each ¢hip provides one bit per data word.

Bank 0: Address rangs D .. 512 kbytes.
Data. bits o 1 ... 15 ERC bits 0 ... &
Card positidcn 250 240 ... 10D 8D .. 4D

Bank 1: Address range 512 kb .. 1.0 Mbytes. _
Data bits Q 1 v.. 15 EDC bits 0 ..., &
Card pesition  25C 24C ... 10C 8C .. 4C

Bank 2: Address rangs 1.0 Mbyres .. 1.5 Mbytes.
Pata bits 0 1 ... 1S EDC bits 0 ... 6
Card position 25B 24B ... lOB 9B .. 4B

Bank 3: _Address range 1.5 Mbytes .. 2 Mbvtes,

_Data bits 4] 1 ... 13 BDC bits 0 ... B
Card position  25A 24A ... 1p0A 98 .. 4A
Banks

EDC area.
6 chios
per bank

Main memory
area. Soien

TR RS o isioe
s X5 * 3380 38 T30 S i o= exd
16 ¢hi ps i .ﬁl:m:-:-'ég "ﬁmﬁmmﬁaz e ::ag'mai
. [T TTITT T L PG . T s M el |
per bank - . ¥ o
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Error Détectfon and Corréction logic

At zach memory write, the EDC loglc automaticaily calculates and wri-

te the & EDC checkbits for each word.

At each memory read, these bits are -compared with the data bits.
1-bit .and 2-bits errors can be detected, in wnich case the arfrér add—
tess and the error type are stored in the Errdor Detection Skatus Re—
gister.

The EDC checking can be enabled,/disabled separately for each logical
memory sagment, using bit 1S in the segment registers. Bit 15 = 0
enables EDC.

1-bit errors are automatically caorrected, but an interrupt is ge-
nerated to the CPU, if enabled, to allow the system program to
read the Error Detéction Status Register. Inteérfupt is érdbled/di-
sabled by bit 5 in the CIO-pott B.

2-pit errors are fatal and cin not be corrected. A bus arror fis
generated. Bus errors during DMA accéss .are trapped by the DMa,
which only aborts any ongoing transfer.

As an option, it is possible to replace the EDC~check with parity

check logic, requiring only [ extra check bit per daka word.

Error Detection Status Reglister

This -18-bit register contains information describing the type of er-
ror and the memory locattion of the last error detected by the EDC
logic.

The contents of the EDS register is undefined if nho error has oceuwr-
red or when the EDC logig is disabled (or not included in the sys-
tem), '

The access address to the EDC. register is: 810100 Hex.

Note! The watchdeg counter. is reset by réading the EDS register.

I 14 13 121110 ¢ 8 7 6 9 4 3 2 Yt @

D § ¢ ¢ c c ¢cc 0 0 B B B A A &

B = 1 Uncorrectable error (2-bit}.

§ = 1 Correctable error(l-bit). Also set at 2-bit errors,

cceoee Syndrome code. (C5..C0), indicating the error type.
See the EDC logic documentation {ref 8) for

details.

BBBAAA  Physical address bits A21..Al6 of the error
location. BBBE is theé memory bank (512 kbj.
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Svstem control

The syStem contiol blcck provides all system .control functions like

dccéssing the MMU tables, contex switzhing, interrupe control, DMA
setip; watchdeg support, support for system diagnostics and accessing
the optional floating point processor. The sysbtem control addréess
space is_accessable in system mode only fared 8.. 12 MB).

Gengral system gontrol is performed through & CIO circuit (Z8536A).

The three CIO couhters (1,2 and 3) are available far system timing,
Ag standard, countec/timer 3 is used for system interval timing. Note
however tHat the serial channels (5CC) Have a higher lnterrupc prio—
rity than the CTO.

The CI0 poft A is psed to detect imterrupt signals from the SASI and
floppy interfaces as well as from the DataBoard exteénsions. 4 Data—
Board interrupe levels are supported. All .are at the system interrupt
level 3, as the CIQ generates intérrupts to the CPU on this level,

The CIQO port C :ls used to access the onboard real- time cleck and the
NVRAM. Both are accessed serially, with a software generated transfer

clock on one bit of the. CIO-port.

For details on the CIOQ ports A and C, s@e sections about interrupts,
NVBAM, Real-time clock, DataBoard expansion as well -as the CIO manual
{cef 5}.

The CI0O access addresses are:

CIO Port C data: 800101 Hex
CI0 Port B data: 800103 Hex
CIO Port A data: 800105 Hek
CIO Control: 800107 Hex
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The CIO port B is used Eor general svstem control.

Access address: 800103 Hex for Port B data.
800107 #Hex for general CIO control.

7654321L0

Port B mm®Pcce d1

Bit 0..3 Contex register for process selection [(Contex
switéh).

{zecee) These bits are programmed as inverted outputs.
Note that contex register 0 is always forced by
hardware, independant of the CIO, when thé
processor works in system mode.

Bic 4 - PERMIT*. This is an optional extra contex bit,
(P} indicating if a process in user mode shall be
able to access certain system resources putside
of the normal I/0-space.
Bit 4 high{l) => PERMIT*

The PERMIT* signal is output on the &xpansion
connector and logic orn the expansidn system shall
detect access violation. In system mode, this
signal is always output.

- MAN input. At power up; the CIO bit 4 is set up
for input and will read the status of the. MAN
switch on the control keyboard (manual start-up
mode) . The MAN input signal is disabled when
CIO-8 bit S .is set to 1.

MAN is read as bit 4 = [.

Bit 5 High(l): Enables interrupts from the EDC logic
(EY and disables the MAN input signal to CIQ B:bit 4.

Low(0}: Digsables EDC interrupts and enabled
reading the MAN signal on CIO B:bit 4,

Bit 6..7 These bits select one of 4 possible mapping
{mm) modes. ‘See the section about system boot for
details. '
Bit 7 hiqh(lj will turn on the ERR LED or the
control panél and enable the boc:PRCOM,

Bit 7 Bit &

1 1 BootPROM enable, MMU disable. (Stact-up).
1 0  BootPROM enable, MMU enable.
o 1  'No bootPROM, MMU enable, Software generated

power-off output signal, unless the control
panel switch {POWER ON*) still is closed.
] 0 Ho bootPROM, MMU enable. (Normal esxecution).



DS90-1% COMPUTER BOARD SEP 88(D) 1110-1x  26(54)

S.3 Boot-PROM and start up, Interrupt system, Bus errors, Watchdog

Boot-PROM and Power-up sequence.

The system is restarted abolt 1| seeord after power-on or atter a re-
set signal from the control panel switch or the watchdog cireuits,

The Boot-PROM is 6ne 27128 EPROM (16 Kbytes) with a start-up program,
which at power-on automatically is mapped in from address 0 and up.
aAll read accesses below 64K, during this phase, will access the
boot-PROM.

The following séquence must be followed by the bobt program 4t power
up. Compare the table for the CIO port B on the last page.
1 - Power—on will enable the BOOLPROM and disable
the MMU circuits, allowing direct access to the
physical memory (Transparent mode).
-» Read at address <64K dccesses the boot-PROM.
.- 7 pages (each 2 Kbytes size) in the physical memory
are accessed directly for memory test. 0.5Mb, 1 Mb,
1.5 Mb, 2 Mb, 2.5 Mb, 3 Mb, 3.5 Mb.
.. Mo access abtrlbutes or £lags in the MMU are used.
. Tpe EDC lpg;c ig disabled and the MAN switch can be
read from the control panel.

2 - Sét up the CI0 ports.

3 - TPest the memory and MMU circuits in transparent mode
(MEP disabled).

4 ~ Enable MMU and set up map segménts and registers to
access low RAM at a high logical address { >64 Kbyres).
Enable the EDC logic on the used memory segments by big
1% in the MMIJ Segment number.

5 = Copy the program from the BothROM to RAM and ¢ompare. to
-@nsure correct copying.

6 - Reset the map registers to access low RAM with low
addresses.

7 - Disable the bOOtPROM. Now the copy in RAM will be
accesses at the same address and the program can
continue  to load the operating system,
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Interrupt svstem

The interrupt system provides 7 system interrupt levels and B ewtenf
ded interzupt priority levels. additional secondary levels can be
added, using interrupt scanners on & DataBoard expansion.

Vectored interrupts are provided on the levels 2, 3, 4 and 5. Levels

1, & and 7 have autovectors. The M68010 CPU intecrupt dcknowledge
cycle can be simulated for diagnestics.

The access address to the CIO port A for the extended 1nterrupt de—
‘tection is:

800102 Hex for port A.da;a.
800107 Hex for general CIO control.

Below the interrupt levels are deéscribed, with the highest priority
first..

IRQ7* NMI* Non-maskable interrupt from the watchdog sarly
warnlng 51gnal or Erom an gptional external button, as
selected by the Jjumper S%.

IﬁQG*' Power-fail warning (ACLOW*) from the power supply.
IRQS* Reserved. From khHe expansion siot.

IRQ4* Serial communication channels. Interrupt vectors from
the SCC and daisy chaining provides separate priorities
with channel 0 highest.

IRQ3* CI0 system cdontiel, with the follewing internal
priorities. Port ‘& dectdes extended interupts. If an
external DataBoard interrupt scanner is used, it shall
be connéctéd to the XIRQS* DataBoard interrupt.

Counter/timer J Normally used as system intverval
counter,

Port A Bit 7 SAST 0 interface.
Bit & SASI 1 interface.
Big 5 {IRQ5* DbataBoard expansion (or scanner).
Bit 4  XIRQ4* DataBoard expansion.
Bit 3  XIRD3* DataBoard expansion.
Bit 2 XIRQ2* DataBoard expansion.
Bit 1  XIRQL* Graphics system expansion. This

input ‘shall bezédge trigdeted,
Bit 0 Floppy interface {5%/8"}
Counter/timer 2 General counter/timer.

Port B System control. No interrupts are used.
Counter/timer 1 General counter/timer.
Port C NVRAM/RTC access. No interrupts used.

1302* Reserved. From the expansion slot.

IRQl* Corzectable memory error from the EDC-logic. This
interrupt can be disabled by bit 5=0 in CIC-port B.
UN-correctable eirors generate bus—error and not
interript.
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Bus errors, Bus btimeout

The hardware generates a bus erfror (BERR*) signal on the following
conditicns. It enables full suppbrr £or the memory management with
virtual memory as well as for the error detection and correction lp-
gic.

Note that bus errors caused by DMA accesses are trapped by the DMA
and not the CPU. The DMA will then be aborted and the system program
should detect the error by reading Lhe appropriate register flag in
the DMA,

Bus errors are generated at:

- Attempt tO execute program code within the system control or
I/0-spaces.

-~ Attempt to dccess system control space in usér mode,

- Attempt to access an I/O~device or an 1/0-device group in the
I/0-space in user mede witchout access permission through the MMU
logic. Appropriate MMU flags will be set for identificatidm.

- Bus timeout at an attempt. to actess reserved Space in user mode
{through the expan51on connector) without the PERMIT* code (bit
4 in CI0 port BY.

- Attempt to access a logical memory page, definded in the MMU as
non-existing. The ‘accessed' flag will be set for virtual memory
handling.

~ Attempt to write to a write-protected logical memory page. The
updated' flag will be set for identification.

- Bus-timeout {7.5 microseconds) at an attempt Ep access a
non~implemented physical address.

- Uncorrectable memory error, detected by the EDC logic. The error
address and type can be read in the Error Detection Status ce-
gister. Correctable errors will only generate interrupt, if
-enabled.

Logical 16 Mb
address I/0-space including also
space: DataBaard expansion

12 Mb

System control space

.Reserved;space Eor
optional éxpangion

0 Program/data memory
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Watehdog with early warning

The watchdog counter gerierates a system reset unless regularly pushed
by software {within 9.8 seconds interval).

The watchdog can be pushed anly in system mode by READING at the
address of the EDC error status register.

FAccess address to the watchdog (and EDCY is: 810100 Heij]

An early warning sighal is generated after hglf the watchdog time

(0 4 sec). This signal can generate a non—maskable 1nterrupt if enab-
led by the Jumber 55. The optional external NMI*—swltch snould nog he
used when the early warning signal is enablea
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5.4 Real—Time clock, NVRAM

Real-Time clock £or time—of-day

The MEM E0S0~16 real time clock {(RTC) circiiic. is accessed serially
Ehrough the CI0-port ¢, It is only accessible in system mode. Note
that also the NVRAM is accessed through the Cl0-port C. The port C
data bBits 2 and 3 select gither device.

A 2.4V battery (type GE 013} is used For battery backup and retains
the timing at power~onff during at least 30 days.

A separate 32768 KHz crystal controls the timing. A tuning capacitor
is provided for adustments (CI21), which is near the 5 1/4" flopoy
connector.,

For_programming details, see the manual for the MEM E050-15 circuik
(ref 7). Below is a short general description.

Time data is transfer;ed serially, using bit 0 ‘in the CI0-port C as a
transfer clock and bit 1 to transfer the data bit by bit.

The RTC circuit contairs 6 time registers, each with one byte of da-
ta. & 4-bit command sent to thé RTC selécts a register and read/wrlte
operation, either for single byte transfer or for transfer of all &
registers. If all registeérs are transferred, they ‘gre in the order;:
Hour, Minutes, Date, Month, Year, Day-of-weéek, Seconds.

Registers Value

0  Seconds 00 .. 59

1 Minutes 00 .. 59

2 Hours 06 .. 23

3 Date 0L .. 28/29/30/31

4 Month 0L .. 12

5 Day-of-week 01 .. 07 {01 = Monday)

8  Year 00 .. 99

(7 Selecting register 7 gives transfer of all registers)

 Thg accassg aad;eSs is: @BQ0L0O Heéx for port € data.
800107 Hex for general CIQ control.

RTC CI0 pert C
Pin
‘Clock 2 e Bic 0
Data IN 3 »Bit L (Bidirectional)
Data Qut 4 -4/1- |Bit 2 {(Select RTC-clock)
Chip select 1 -1_—/_/:-Bii:_ 3= 0 (Deselect NVRAM)

Chip select: Low(0} to activate the RTC. High betwein
' commands.
Clock Bit-transfer clock. Rising edge trahsfers 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-select the NVRAM.
Note: Data bits 4..7 on the CI0 port C is a protect

mask, when writing to the port. See the CIO
datasheet.
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NVRAM Non-Veolatile RAM for parameter storaqe

For non-volatile storage oE 32 bytes of boot pakameters, an NVRAM
clreuit of cthe type MMCI306 is used.

Data is erased/read/written as l6-bit words serially, using the CIQ
port C. It is only accessible in system mode. A word must be erased
before writing new data. Erasing can also be done of the entire NVRAM

with one command..

For progxamming-details. seg ;he manual for the NMCS306 cirguit (ref
6). Below is a short general description. Note that also the real-
time clock is accessed through the CIO-port €. The port C data bits 2

and 3 select 2ither device.

Commandseand data are transfe:red sertally, using bit 0 in the
CIO-port € as a transfer clock and bit 1 to transfer the data bit by
bit.,

Available commands are:

READ Read one 16-bit word
WRITE Write one l6-bit word
ERASE Erase one lb-bit word

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

The access address is: 800100 Hex for port C data.
800107 Hex for general CIO control.

NVRAM ' CI0 part C
Fin

Clock 2 Bie 0 _

Data IN 3 = » Bit 1 (Bidirectional)

Data Out 4 -—'/#:4—-Bit 2 = 1 {Deselect RTC-clock)

Chip select 1 = Bit 3 (Sélect NVRAM)
Chip select: High(l) to activate NVRAM. LoWw between commands,
Clock Bit-transfer clock. Rising edge transfers one

data bit.

Data: Bidirectional data port.
Bit 2: = high{l) to dis-gelect the real time clock.
Note: Data bits 4..7 on the CIO port C is a protect

mask, when writing t& the port, Sée the CIO
datasheet..
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5.5 Serial channels, DMA, SASI, Floppy

Serial communication channels

Folr {4) serial channels are aviilaple on the Main board in two 5CC
circulces (EBS3I0A).

Up to 3. expansion boards (type 5172-00) can be connected, each with i
channels,but with the present mechanical design only 2 boards cap Bbe

méunted. Thus up to 12 serial channels are available. If more serial

channels are regquired, use rche DataBoard sxpansion possibility,

Channel 1 {5CC 0, port B) = /dev/qcnsdle

Channel 0 (SCC 0, port Aa) /dev/1lp (line ptinkef}
Channel 3 (SCC 1, por:c B) Jdev/tEv0l

Channel 2 (SCC 1, porc A) sdevstyl2

]

The 1 onbeard channels support both synchronous and asynchronous. com-
munication, but the expansion channels (on 5172-00) can only use
asynchronous communication. Instead they contain a ‘special hardware
split—-speed generator.

Any serial channel {one at d time) éan use DMA channgl 3 for data
transfer, which gives excellent support for local area networks.

Interrupt requests are on level 4 and each channel can be programmed
t0o give separate interrtupt vecters.

The peripheral clock, controlling the SCC circuits, is 5 MHz, alla-

wing baudrate generation up to 19200 haud in asyncronous mode.,

ThHe serial channels can be access protected in user mods through the
MMU avtributes. Access enable in user mode can be defined for a pro—
cess .ln the aporopriate MMU register. All serial channels are affec—
ted as 2 group by a protection attribute.

For programming details, see the SCC manual {ref 43,

The access addresses to the serial channels are as below. Byte mode
shall always be used at access.

Address: FCOOnm Hex, where the Hex-digits '‘nm’ indicates the
channel number and data/control
sglection.

n 0..7: SCC-chip (Fach with 2 porgs).
FCO0n1, 1 : Port 3 Control
FCOO0n3 3 v Port B Datg
FCOOns 5 : Port & Control
FCOOR7Y 7 1 Port & Data

Example: console: SCC 0, Port B: <Contrfol with FCOAC0L1l Hex
{Ch. 1) bPata ‘with FCQ0D3 Hex
tEy02: SCC 1, Port A4 Control with FCQOLS Hex
(Ch. 2) Data with FCO0L7 Hex
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DMA& iogic

The HD 68450 DMA controller is used. Fouf DMA channels can work si-
multaneously, suppdrting data transfer becween the merory and the
following I/0-devices or for "Ely-by" vransfer between two I/0-devi-
ces. Alternmatively any channel can be used For MEMOLY £C mMemory
transfers.

Channel Davice
0 SASI inverfacs 0.
1 SASI interface 1.
2 Bither ‘floppy interface.
or one DataBoard interface (one at a time).
3 One seridl communication channel at a time.

The DMA. addresses memory and 170 through the MMU logic, with Full
protection. DMA contrel access is only allowed in system mode. Memory
pages used at DMA must be locked in memory .

The maximum block size used is 32 kbytes with the ptesent software,
using one MMU segment register per DMA channel.

If ap uncorrectablé memory errcor occur during a DMA memory regad cyc-
le, -the channeél odperation will be dimmediately aborted. The bus error
signal does in this case not reach the CPU, After DMA abart, timeout
will interrupt the CPU, which can detect the abortion in a DMA regis-
ter and perform suitable corrections., If a device is accessed, it
will still wait for more data.

DMa channel 0 and 1, accessing the SASI interfaces, must be program-
med for:

Single address

Word operand

Burst mode

The .other channels must be programmed for:
bual zddress

Byte operand
Cycle stealing meode

Access to the DMA-registers from the CPU is in word mode. For de-
tails, seée thé manual for the DMA circuit {ref 2}).

The access addresses are: B30L00 - 8301FF Hsx, accessing 256 DMA re-:
gister addresses (O..255)
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SASI interfaces

Two entirely independant SASI interfaces are provided on the board.:
acecessed with separate DMA channéls and with different intasrrupt le-
vels to achiieve maximum perférmance.

The two BASI interfaces can have different user mode protections
thicugh the MMU legic. However, the dicect DMA contrdol can only be
performed in system mode,

The interfaces are des;gned ‘o be SASI bBus masters only and up to 8
slaves devices can be connected to each interface.

Internal buffers on the SASI interfacés enableé the use of burst mode
in DMA transfer and direct writing of commands strings from the CPU
without waiting for byte-wise ‘transfer, mlnlmlzing the overhead of
the system. The buffér area in each interface has 16 words (=32 by-
tes) fer commands or -data, directly addressable From the CPU or DMA
in word mode. External transfer on the SASI bus is in byte mode. Full
hardware support for DMA enables transfer block sizes up te 32 kb.

The DMA transfer speed can be up to 4 Mbytes/sec. The external trans-—
Eer rate for buffered data is limited by about 100 ns delay per byte
for the REQ* / ACK* signals and by the DMA transfer to/from the buf-
‘fer, taking about 10 micfoseconds per 32 byte block. This d951gn
enables support for 5 Mbytes/sec w1nchester drives using Interleave
facror 1, while the bMa will occupy: the system bus only 15% of the
time.

The' interfaces include certain test Ffunctions, by which extermal de-
vice signals can be simulated for automatic hardware tests.

The dccesses addresses to the SaSI inkerfaces are:

SASI 0 Buffer (0..15): FDSOOO0~FDSOLF Hex (Word mode)
Status reg: FD5080 Hex (Word mode)
Control reqg: FDS(O80-FD5309F Hex (WO:d mode )

‘85T 1 Buffer (0..15): FDEOUQO-FDECLF Hex (Word modey

Status regq: FD6080 Hex (Word mode)
control reg: FD6080-FDE0SF Hex (Word mode)
Control DS (0), High(l) simulates BSY* in. (Test only)
register: D14 (0), High(l) simulates I/0* in. (Test only)
D13 (0), High(l) simulates REQ* in. (Tést only)
D9 (1) Rélease RST* out signal, (1= Send RST*)
~ RST* is also sent at system reset.
ok} (1) GO command, (0) Release GO.

NOTE! Acgess address = buffer pointer
start value at the GO command.
D7..D0 0..128 SASI device select code. Use only
values 0,1,2,4,8,16,32,64,128.

Statis ols (LY Inkterrupt reguest active.

register: D14 (0) SASI BSY* input active.
D9  SASI 1/0* input 0=In, l=Out to device.
Da (1) Buffer empty(at send), fu;l(at receive).

D7..D5 Always 0.
D4..D0 Buffer pointer 0..15.
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SAS1I communication Srinciple

The 16-word buffer on a $ASI interface is acceéssed as 16 words of

memory. Note that the buffers MAY NOT be acdcesied by the CPU during

the transfer phase, 'if OMA supports the transfar.

'jhe procedure is as Eollows. The details on the access addresses and

bit assignments are given in the programming section.
1- The status. is checked to assire chat no device is active on the
SAST bus. (Command address STAT).

2= A command block -1g lcaded to the buffer at a position leaving the

last command bvte at the end of the buffer. This enables the hard-
ware to detect when the entiré command has been sent.

3- The DMA channel {0 or I, dependlng on which Sa8I intefface is
used) must be programmed for the desired bléck length (up to 32
KB) and in/out-— direction, using $inglé address and burst mode,

4= A GO command is glven at a commarid address {CmRL), which in the
address includes a buffer pointer (0..15) to the first bvte to
transfer., Data in the GO command. shall contain alse the device
select byte for the external device to access,

Now a select segquence is performed automatically, followed by the
transfer of the command and any requested data. The transfer is
controlled by the REQ¥ / ACK¥ / BSY* / I/0* sidnal lines from the
exterhal device.

When the buffer is empty after sending a command or a lé-word
block of data, or when the buffer is Full after receiving a block
of data, the "buffer full/empty” condition is set. This condition
is used to issue & DMA reguest to load or unload thé buffer.

The Buffer pointer can at any time be read by the command STAT,
together with other status information.

5~ After the data kransfer phase, the exterpal device sends two ‘bytes
of &tatus 1nEormat10n. These are sampléd in the first two bytes of
the buffer, after which the device releéases the BSY* signals. Dis-
connecting BSY* resulfs in an interrupt to the CPU .and &4 CTRE com—
mand shall be issued to clear the GO command bit. Clearing GO
clears the interrupt request and allows reading the status bytes
from the buffer. Thé CPU can by a STAT reading check the word
count to assure that there really are two bytes in the buffer. The
external device may alsc issue the two status bytes and disconnect
at an errgr,



ey,

R 8

arm—y

DS30~1lx COMPUTER BOARD ‘SEP ‘88(D) 1110~1x  36(54)

Floppv disc interface

The onboard floppy interface suppores two 8 inches drives and two
5-1/4 inches drives. Only one at a time can be accessed. Reguired
drive select numbers zie:

8" Device 0 and 1
5 L/4" Device 4 and 1

The DMA channel 2 is shared betweén the Eloppy irterface and the Da-
taBoard interface expansions.

The floppy interface can be atcessed in user mode if unptotécted in
the MMU logic, but the DMA control requiktes system mdéde.

A WD1797 floppy cdntroller circuit is used. Below is describe& gpe-
cial features on the interface, but refer Eo the WDL797 decumentation

{ref 9) for programming details.

In addition to the WDL1797, a interface control redister shall Be set

‘up, containing parameters like drive. selection, motor ¢ontrol, data

rate and others. A status register indicates if a disc has been re-
placed or if the disc is dual or single sided.

The access addresses are:

'FDBGdl Hex £for WDL797 command/status régister.
FDBO03 Hex for WDl797 track register,

FDBOOS Hex for WDL787 sector register.

PDBOO7 Hekx for WDL797 data register.

FDBOBO Hex for the conkrol and status registers..

Control D15,D14 Iynored.

registeér: D13 (1) Low current,
D12 (1) Postcompensation ON for 8" drives(LOI*).

(1) Select motor speed 360 rpm on 59 drives.
(0) on 5" drives gives 300 rpm.

D11 (1} Motor on.

D10 (1) Selact § 1/4" drive. (0)= 8" drive,
D9 (1) Select drive number 1 (SELL%j,

D8 {1) Select drive number 0.(SELO*).

D7..D6 Precompensation code (8" drives)
D5,D4  Ignored.

D13 (1) 250 KHz, (0) 500 KHz data rate.
D2 (1) Head load -time elapsed.
D1 (1) Single density (EM), {0)=Double density.
Do {0) Reset WDL797 S
Status D15..D8 Unspecified
register: DY (1) Diskette has been changed.

D6..Dl Unspecified.
Do Dual sided diskette.
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Jumper for the 5 1/4 tnches £lopoy driva:

For the 5 1/4 inches Elopoy conngcesr, the §8 jumper shall be ser for
the eorrect configuration. The HDLD* dutput signal is normally output
on the connector pin 4.

{®[<@] HDLD* out on 5" connector pin 4 (Standard).

86 No HDLD* singal output on 5" connector.

Floppy drive types

Different types of Eloppy drives and diskette types can be accessed,
using different parameters. Software is avallable whlch ‘can detect
ttie format of 3 diskette by varying the parameters until it is. pes-
sible to read the diskette. Generally single density 5 L/4" diskettes
{160 KB and 80 KH} are not supported,

The abbreviations are: PS/SS Double/Single side
DD/SD Double/Single density
DT /8T Double/slngle track (80/40})

a" DS DD 1 Mbytes { Standard)
SS SD 256 Kbytes {old IBM 3270)
Standard data rate: 500 KHz

5 1/4" DS DD DT (80 tracks) 730 Kbytes (Standard)
DS DD ST (40 tracks) 320 KB _
On DT-drives single track
double denmsity diskettes can
only be read, not written.

:No:mal data rate: 250 HKHz (5%¥2 bgtes{sector and
9 secktors per track).
Motar speed: 300 rpm

5 1/4% IBM-BPC/AT format with 1.2 Mbytes/diskette, which
uses higher data rate and a special motor speed
selected by signals to ‘the drive.

BS DD DT 1.2 Mbytes unformatted

Data rate: 500 RHz (512 bytes/sactor and
15 sectors per track).

Motor speed: 360 rpm
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5.6 DataBoard, General expansion

DataBoard expansion support

The. onboard logic Ingludes support For efficient handling of Data-
Board expansion systems,

Cleck signals are provided to.allow logic on the expansion backplédne
to issue -am avtomatic seguence CS* strobe to select ong DataBoard
I/0-card for each data byte transferred.

Any interface card is separately protected or accessible in user mode
through the MMU logic.

Four (4) direct DataBeard interrupt lsvels are supported, through the
CI0-port A with the direct inteérrupt level IRQ3*, On the expansion
backplanes, support signals are genérated to handle an external
interrupt scanngr, to provide individual detaction of interrupkts from
up to 37 DataBeard interfaces. The 4202 and 4203 boards are used for
external. interrupt scann¢ng,

The OMA channel 2 is shared between the floppy intsrface and any Da-
taBoard expansion. One BataBoard intérface or oneg Eloppy drive at a

time can uge DMA |

Card presance detection (GsBy

I/0~card detection logic on the expansien backplane returns informa-
tion (CSB) :eaardlng the presence of selected I/0-cards, 1nclud1ng
the. 1nter:upt levels, hoth the direct lzvel and dny external expan-
sion. To enable this, each DataBoard I/0-slot has separately wired
CSB* and INT* wires. Note that only I/@-cards, generating a CgB* sig-
nal can be used wWith interrupt.

Addressing commands

A DataBoard interface is geccessed in the system I/0- space, with the
DataBoard card select code and 1/0-strobé number in the address. The
data bits (8-bits) for the transfer is on the low data bus 1nternally
(DO..D?) One address bit (AB} indicates .2 special I/0 cycle, used to
access the card detection logic (CSB) or to generate spécial strobes
(EXP*) for an extacnal interrupt Scanner. For more details, see the
programming section and also the datasheet for the expansioen backp-
lane used (example: 5173 -00).
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Access addresses! for DataBoard sxpansion

The access address to & port-on the DaraBoard expansion is in the
range FEQOQL - FFEPF7® Hex. aAddress one DataBoard interface with the
address below. Byte mode shall be used.

FEO00L + (CS* AND 3F)*800 + (CS* AND CO) + (Strobe}*d Hex

cs* Bits 0..5 select on& I/0-board {0..53).
Bit 6 is .set (1) to generate the spacial I/0 cycle for
CcsSB detection ‘and communication wikh the ontlonal
interrugt scanner.
Bit 7 is used by some DataBoard interfaces to selecting

a secondary channel.

Strobe With €S* bit 6 = 0, a standard DataBoard strobe:

Strobe|Read Weite
0 INP* QD=

1. STAT*

’ 2 oP5* | o1
3 Q2*
4 ok
5 Cax

Special Wich CS* bit 6§ =1, a special I/0-cycle is generated.
The access address 4 (Strobe bit 2% defines the type of
-action:

Strobe <4 Read the CSB* card presence bits.
D7 Undefined.
D6 Undefined.
DS (0} XCSB5* from selected intecrface.
D4 {0) XCSB4* Erom selected interface,
D3 (0) XC8B3* from selected interface.
D2 (0) XCSB2* from selected interface.
Dl Undefined
D0 Undefined

Strobe >=¢ Input/output with the EXP* strobe from/to

the optional interrupt scanner.
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General edpansion support

External bus adapters can be connected co the sxpansion connéctor 6P
The connector provides all generai system. =lgnals from the CPU and
DMA and in addition special support for access protection and Data-
Board expansion control,
Examples of @xpansions are:

- Expansion for using DataBoard interfaces

- Expansion for using VME bus modules
Special support is available for DataBoard expansion as described
earlier with 4 interrupt levels decoded. The DataBoard expansions are
addressgs in the normal I/O-space and protected by the MMU.
A PERMIT* signal is avallable, aucomatically. asserted in system mode
but cnly with MMU permission (CIO-B bit 4 = 1), ih user mode. Exter—

nal systems may not respond to bus cycleés with BERMITY in-active.

A logical memory address area 4 .. 8 Mb is reserved for accesses in
thé general expansion area and two intacrupt levels are reserved,

400000—?FFFEE Hex Reserved ﬁqr:expansion

IRQS* Interrupt level for expansion
IRQ2* Interrupt level for expansion
PERMIT* Special user mode permit signal

For DataBoard, see previous section.
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6. REFERENCIES

1. CPy Motorela Semiconductor MCHBOLO
Microprocessor manual.

2. DMA Hitachi HDEB8450 DMA

3. FRU (ootion) National Semiconductor NS32081
floating point processor.

4. sce Zilog Z8530A SCC sérial
communication controller.

5. CIO Zilog 78536A CIO counter/timer and
parallel I/Q-unit.

f. NVRAM National semiconductor MMC 9306
2%6—-bit EEPROM datasheet.

7. RTC Microelectronic Marin MEM EQS0-16
L-bit real time clock timer,

8. EDC Specification of L5630 error
detection and correction controller.

Q. Floppy coritroller Datasheet fgr WD1797 £loppy
eontrgller circuit.

10. Memory expansion Diab 2107-00 2 Mbytes memory
expansion module datashegt.

)
-

Control panel Diab: 3175-00 Control panel.
datasheet.

12, DataBdard expansion Diab 5173-00 expansion backplane.
3 DataBoard I/90-slots.
1 General expansion slot.

13. General expansion Diab 5180-00/5181-00 expansion
‘backplane.
4 PataBoard I/0-slots.
2 VME board slots Eor single
eurosizé boards.
1 Special expansion port.

14. DataBoard interrupt Diab 4202-00 and 4203-00 DataBoard
scanner expansicon boards.
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7. CONNECTORS

Bower conneceors 13P and

Positions
on board:

oo

S e - , . CoitaStee S
S || e o ool
P s T 3 LT oo o =,
& ?Eﬂﬁiaﬂ teoimsaion. B ol oD
pin 1
1P
Pinningr ' 13P Standing én the board LFemale}
Key on ché contrbl
panel : 1] o). ACLOW* (Power fail input)
2] © +12V
CIG 31 o +5y
port B i o +5V
R ! av o
i O = BOWER* (PQWER—QN* output)
7 a ov
INT & 8| [o) -12¥
“card
‘edge
17 {Male)
G@ O o o o ¢ o [
card
8 7 6 5 4 3 2 1

Notes.: AR AMP connector is gsed.

ACLOW* The input signal;ACLOW* shall be connected Lo +5V
1ogic level externally. A low signal on ACLOW*
generates .an interrupt for power fail deteczion.

POWER*  The output signal POWER* shall control. power ON/OFF

and can be generated by software (open collector

Qutputy or directly by closing 4 control panel switeh.
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_Control panel tonnectibr  {5F)

Position
on board:
_ pin 1
pr—t mmfﬁﬂggﬁmag%a
S s .
gﬁ"g e e = oy i i
== = S Sy T
2 2T AT e e e ] ::i {p==Ltl]
s et b e iy L_ 3
e T I e L ] ; =
oirm o] e e O Tt | e
oo irD . e et e et
fomrtn ) o § e e = by P e e el — e f e §rma T
CESED IO S B T = - e I
e B e B = T =T
e B | [==—1 m...;..gl:::
o e e e B -l s | e s e Ty
I e e | E!EE_‘E @;@mﬁs
o et o l:ﬁlbmi E E__l;l__m_m
Y e | — - T i, i
e = A P TR L R L e
cimm e ] [_.--- pojar i EEseies eS|
o ) "'1_“ ,__J I |If L= o e Pl
Ega::z:r; P TS e e g
CETCED CROIfE e e e SR EE el
A R e :D- T SR EE T
Rl G Tl | i i =]
Calfan CafeE mp@gmﬁm' forzar} mamﬂth.—_q
e TR e Bﬁ T L e
& !UCZ!‘H' ! gamﬁm:m iy g
9 .t R LI TR T R )
E = —— \.‘_ Ju
Pinning:
f————————— {9 } +54

{7 y —POWER* {(Key switch)
{5} m—m MANT (Key switch)
(3 ) ———3ERR LED*

— (1) ov
GO0 e
©cv o000

—(2 Y ov

L———{4) — » USER LED
“  (B) ~———wDMAE LED
. (8)w—— RSPIN*
——— {10} +5V

Notes:t  The connector is & 10-pin ribbon cable connector.
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Serial V24 connéectors

(7P, 8P, 4P, 10PB)

Position
on board:

pPinning:

I:I 0 Q0G0 290
~ 000 0Q ?o

©|( n'.o- :e u"w‘i.) @@ (‘i‘.-",-'.c‘a’:) @ @ (la_l._!."o.":a‘) @ @ Eﬂ"n’_ﬁ.ﬁ‘a"o’qg) @
7P 8P 9B i6p \‘
Card
SCCl/a 8CC1/B SCCO/& 'SCCQ/B
(CH.2) {CH.3) (CH.O}. (CH. 1}
{bty02) (EEy03) (Printer) (Consocle}
{1y
{2 )T D Transmit data
{3 )=— R%¥D Receive data (IN)
(4)—wRTS Request to Send
——— {3 )% CTS Clear to Send {11
—(6)
— (73 GND. Y

)

Motes:

The connecfors are DALSP connectors.

({8 )=—DCD

——{ 15 et TRXC
{14 )-4—RTXC

(13)
(12 )s—RE
{11} —=-DTR

higher noise immunity:

Data Carrier Detect

T/R clock (note)
R/T clock (nate)

Ring signal
Data Terminal Ready
The —-/+12V are
for jumper

purpase only.

{10 )—wLogic -12V
(9)—»Logic +12V

The gserial connectors on the_expansion bogrds
(5172-00) does not include the clock signals input

{TRxC, RTxC).

{IN)

(IN)
(IN)

(IN)

The RxD input has a 27 kohm pulldown resisror for
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Connector for serial channel exbansion board (47}

(5 MHz)

Position
on board:
%.0 °=::m=l:—.': A "gz?, —
S '-N::Hzlm_‘_wm
SEp=amas|] o= aieen =
T T tI:HﬁZﬂun:::s:?:: g
Dot eica (| oo cemirh =0
CERCCEToN | S e e ol '1‘1
]:.:s..ll...s...l,L:..:l..,:_.: 3 1‘“ _;ﬁ'_atg—:—-—f‘mgm mm IIE: i
ggmmm w _%.::EEFE:[E
| S e | | o S
SN ERTETR | |, e e
it = B oy
?E%—E m?_h'lF_'l .
. I oz I H" Hu‘
e g [ L0 H .I
4P ) E:'-;__.'!S-:!!%G"T‘ a’z,-- E..;c.‘[ — T —_—r=
T Tt Y N(""" ﬂ'_,mo-mﬂm =1
3 E?E;!:E.""é;] EEEEEE-:: |Ics mmyo= o
Bhsusnne A RRT R A W | = O,
/ = =5 -
pin 1 Berial connectors
Pinning:
IE2 «—50 [0 o 45 —=IED
IEl =~—— 48 |0 ©| 47 —»=CE2*
CE3* w——dp |0 o] 45 —w(CE4*
CES*-%——44 (o o 43 —»(Ef*
CE7* =——42 10 o| 41 —»IE3
(740 jo o| 39 —mcr/D
8 |o o 37 —-n/B*
36 |o o] 35 —»IWR*
34 |o of 33 —-mZRD®
32 |¢ of 31 —=AUX (Reserved)
ov { 30 |6 O] 29-«—REQ*
28 o o' 27 -e— INT*
26 o © 25 —=DCLK*
24 1o 0, 23 —»ZIACK*
_ 22 [0 © 21 Do
' bl 20 o o] 19 B2
D3 18 o o 17 D4
D5 16 o o] 15 be
0y 14 o o| 13 ov
ov 2 o o] 11 ov
+12V 10 [0 of 38 +12V
+5V 8 lo of 7 +5V
+5V Ejo o 5 45V
oV 4[4 o 3 oV
-12v 2 e of 1 “12v

Notes:

The expansion boards 5172-00 are mounted above the

internal V24 ports, using mainly identical I/0
‘connectors DA1SP. However 5172-00 does not support
‘a@xternal clocks.

The connector is & 50-pin ribbon cable connector.
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Floppy connector for 5 1/4 inches floppy (12FY

Up to two 5 1/4" drives can be connected to 12P.

pin 1
Position
‘on board:
Pinning:
N ™ 1 G "a 2 —® MSC* [(motor speed control)
3 Jo o 4 ———*-HDED*.iOI nozconnect)
5 lo of &
7 lo o § --— IP*  input
g o o 10 —»SELO*
il (ol 12 —= SEL1*
ov 13 o o 14
Ground 15 e of X6 —=MOTOR*
17 o 0 1§ ===~ DTRC*
19 o o| 20 —*STEP*
21 jo o] 22 —»wD*
23 lo o] 24 —»WGE* _
25 o © 26 “#—- TROO* input
27 lo of 28-«— WPRT* input
29 Jo o 30--—RDTA* input
31 o © 32 —»3SIDE¥
_ 33 jo ol 34 -——RDY* linput

Notes: HDLD* is normally to pin 4 through the 856 jumper (see
figure). For drives, net using HDLD*, the jumper Sé
¢an be removed. 0ld types .of 5 1/4" drives, requiring
RDY* on. pin 6 can not be used,

MsC* » pin 2

HDLD*
pin 4

Thé connectdr is & 34-pin ribbon cable conneckor.
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Floppy connector for 8 inches floppy  (11P)

Up to two 8 inches drives can be connected to 11P.

Position 8" connetctor
on board: )

Teniee T talemor g o —pin 1

e o I B e

oo commoo| ] e R T = S EEG B

rr=s=r —ul § I = e ’v?_=';—'_—-‘m§¥":@ mﬂ ! &

it = .D ﬂwumﬁufﬁm__‘iﬂ gﬁ ':’"

E = Y '@_ﬂﬁmvmﬁﬁﬂ : m»

e i

CEEETE

e
T e
CET =

R L

[ b e w4 T e R e i
b T ) i e F==NR== = L

== ey = :‘r."lg!.gi.-:

e == 1 Mg EHE o Ir BShmsics oo

! RIENELG R I e oy e e
T RR T TR

=_Ul

I

i

?"
j
S
0O,

4
L
i

—_—— . — ———

K=

Pinning:
™ 1 o o 2 ———m-LOI*
3 o 0 4 - MOTOR*
5 c o 6
7 a © 8
9 Jo of 10-——DSD* input
11 }jo o] 12-——DCH* input
i? to o| 14 ——»SIDE*"
15 o o 16
17 o © 18 ——» HDLD*
19 }o o] 20-~———1IP* input
ov 21 lo o] 22-%———RDYF input
Ground 23 1o o 24 '
25 o o| 26 —SELQ*
27 o o| 28 —SEL1*
28 o o 30
31 o o| 32
33 g o 34 —»PIRCH
35 o o 36 —»STEP*
37 |eo of 38 —»WDh*
39 |o o 40 —WG*
41 |© o] 42 -«—TROO* ‘input
43 |o o 44 -——WPRT* ‘input
45 o o 46 -——— RDTA* input
47 |'o af -48
_48 o o 50

Notes: The connector is a 50-pin ribbon cable comnector.
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SCS'I/SASI“ connectors (14P and 15p)

Two separate independant identical SASI channels.
SASI 0: 15F connector, near the serial comnectors..
SASI 1: 14P connector.

Position
on board:

i%g;za:m:m =2
= Y Rg=ny
=05 o LRSS
= S Jg@ers! _.14P, SASI 1
== 2 = =
== ; ; - R .
%:EJEELEE p— . -clv::%g_ "I“_'F:n pin 1
seee ==l T NEESE
SEIES = P . Ml ESegiess T
S=us | LAl iaEEs
o et et g B IS I | I = g
| eSS (AT S L_EEL_S gy ==
S==s | ' mTim e mes
O T L 13% ==Y [yt
EEEE R e e e e P!
s SR fe e
e e 15P, SASID
Finning:
1 o 0 2 DOo*
3 o G 4 ‘D1*
5 o 0 6 p2*
7 jo o 8 D3*
8 jo o 1D D¢*
11 o o 12 DS§*
13 c o 14 - De~*
15 o 0 16 D7*
17 |o o 18
1% o o 20
21 o o 22
23 'o o 24
oV 25 o ol 28 .
Ground 27 o o 28
29 o D 30
31 ¢ o 3z
33 o 0 34
35 o o 36 -——BSY* input
37 |e o] 38 —»ACK*
39 |o o| 40 —»RST*
41 19 © 42
43 o o 44 ———p-SEL*
45 o o 46
47 {o o| 48 -«— REQ* input
_ 49 |o ol 50 =-——1I/0* input
Notes: Special test signals can simulate the comtrol input

signals for testing..

The connector is a 50-pin ribbon cable connmector.
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Expansion connector

(6F)

Position g o
on Board: 0 o

I Bmall fag=3¢) l

Pinning:

+*12V
ov
<12y
oV
(20 MHz) 0SC.
KIRQ4A*
XIRQ2*
(CI0:B7)ERR LED
' oV
IPLO
IPL2
IRQ5*
PERMIT*
FAS*
. BGI*
FC2
Al
a3
A22
A20
Al8
‘B16
Al4
312
ALO
A8
Af
0V
XI0G*
RST*
DONE*
AG*
uDs*
BGACE*
FCK
oy
BGO
D14
D12
DLo
B8
D6
D4
D2
Do
ov
+57
+5V
ov
ov

DCO0OVQOCO0DOCOOO0OBCOO0OO00DO0O0COOR0 00 0 OO0 0000 COEO00CO0ODCO0CO0C OO0 .0l

W s Mt e G R

DoCO0O0D0DO0O0CHOCOOHDOCCOOOODOOO0D0 LO0DOO0OOOOVLODOEOOOCOOD0DO00O0D0L0CO0|w

ACL#*
ov

0 0 o]+ pin 1A
0 @ olw— pin 18

+12V

v

-12v

16 MHZ clock
PREN

XIRQS5%
XIRQ3*
XIRQL*

ov

IRQZ*

IPLL

( =ACLOW*)

av
BERR*
FCO

A2
Ad

A23

a2l

Al9
Al7

al5

A11
all
A9

a7

A5

ov
FCl
ACK2*
R/W*
LDS*
DTACK*
TRRQ*
ov
BRQ*
Dis
D13
011
ng

Dy

D5

D3

fui}

oV
+5V
+5¥
oV

ov
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Memory expansion connectors (2P and 3P)

Position
on: board:
CRACDTERTE || o SR P RE 1S pr e e o
5. w;ﬁﬁﬁﬁ oobesaceten Eico tofos W
S dvaavses L R TR e e )
Pinning: 2p B — e ) -
B A B A
] ]
+5¥ jio 16 o +5V o 32. 0
oV o 15 o ov e 31 o
RAS* 1o 14 ole—EDCS0 (IN) +5V o 30. ¢ +5V
CaMx |o 13 o] cCas* o 29 o
RAE o 12 o EDCON o 28 of _J
MAlZ  |o 11 o] MALI MCB5 o 27 &
MAlY o 10 o MAal3 MCB4 @ 26 0
MRLE b 9 & Mals MCB3I o 25 o
MAR18 o 8 o MAlY MCB? |0 24 o
Ma20 jo 7 o| maig MCBL |0 23 o
o 6 o] Mazl MCBO o 22 o
RAS e 5 ol RA7 MDB15 |o 21 ©
RAG o 4 o| RAS MDB14 [o 20 o
‘RA4 © 3 e RA3I MDBL3 |o 19 o
RAZ o 20 RAL MDB12 |o 18 ¢
A9 o 1 of BAlD MDBL1 {o 17 of ) OV
_L__ MDB10 o 16 o
MDPB9 o 15-0
MDB8 o 14 o
MDB7 e 13 o
MDB6 |0 12 ©
MDEBS o 11l ¢
MDB4 o 10 &
MDB3 to 8 o
MDB2 {o 8 o
MDBL {o 7 o
MDBO. (o 6 o _J
o 5 o M
o 4 4Q
+5V o 3@ ) 45V
o 20
e _lo_)
L

Notes: A 2 Mbytes memory board (2107-00) can be mounted above
the onboard memory.
The 3P connector is a Bé4-pin Euroconnector DIN41612.
The 2P connector is a 32-pin Burndy connector.
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8. TECHNICAL DATA
p U

Floating point

processor:

System clock:

Peripheral clock:

Watchdog:

Size:

Environment:

Power requirement:

Power control:

Power fail

support:

Memory:

Hardware ECC:

MCEB0L0  16/32 bits processor.

Socket for optional NS32081 , used as slave
PLOCEsSOT .

10 MHz CPU-clock. No walt-states are used

At memOrLy access.

Clock modulation is used at byte-write
cycles and at correctable memory errors.

‘Crystal: 20 MHz. Externally generated clock
.can be used instead, jumper selected.

5 MHz for the SCC circuits,
16 MHz available in the bus expansion
connector.

Should be pushed with max 0.5 sec interval.
After 0.5 sec: Early warning signal
generates interrupt.

afrer 1 sec: System réset i3 generated.

300 * 375 fmm.

The height depends on optioconal mounted

expansitng,

+10 .. +35 degrees C operating.

'20% .. BO% humidity

+5v +/-5% 7 A without expansion
+12% +/~%% 300 mA without expansion
-12vV  +/-3% 300 mA without ex?ansioh

Output signal POWER* with open collector

drive, non-isclated. Can alsoc be direct
Erom the control panel power switch.
Active low is power—-CH.

"Power-low" ihput signal (ACLOW*)} can
generate interrcupt. TTL-level,

non—-isolated active low.

2 Mbytes physical memory onboard.
Up to 4 Mbytes total with 21§7-00 board

mounted.

Memory chips.: 256-bits, 120 ns deccess time,
using type HBMS0256P~12 or eguivalent.

Using the LS630 circuit. Modified Hamming

code. 1 bit error carrection, 2 bit error
detection, using 6 extra Bits per 16-bit
word.
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Memary Management
Unit (MMI)

1/0=MAP:

¢
{
Expansion area:
BootL -PROM:
NURAM:
Real-Time-Clock.:
{ Battery:

Bus error logie:

DMA:

Two~level MMU, supporting up to 4 Mbytes
virtual memory per process.
Map registers for 16 simultaneous processes
for East "convex".
Direct access to physical memory in
transparent mode.
Page size: 2 Kbytes / page
Attributes: Not-accessible
Write~protected
lags: Accessed
Modified
User protect attributes;=with MMU, per
I/O"quup, System control space_is'always

user protected.

- Serial I/0,

~  SASI-9,
- SASI-1,
- Floppy,

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

All.S*bit devites are connected to the
lower half of the data bus and reguires
"odd" addresses.

The memory area fFor expansion can he user
protected with the PERMIT* signal.

16 Kbytes in one 27128 EPROM.

Non-volatile RAM (32 bytes) forf parameters.

Clrewit: NMC 9306.
Allows typically 10.000 eragse/write cycles.

MEM E050-16 real time c¢lock circuit with
battery backup.

2.4 ¥, type GEO13 for the real-time clock
only.

Hardware detection of bus errors and bus
time—out (7.5 microsec).

4 independant DMA_channels, using the

HD&BAS0 cirpguit.

The DMA accesses memory through the MMU.
Standard block sizZe is 32 Kbytes with
present soffware support. (Max = §4 KB).

DMA ch.0: SASI~interface 0.

DMA ch.l: SASI-interface 1. _

DMA ch,2: Floppy interface OR a DataBoard
ifterface, one at a time.

DMA ch.3: Onie seridl charnnel &t a time.



R

DS90~Llx COMPUTER BOARD

SEP 388(D) L120-1x 53(54)

Contral panel;

Serial I,0:

SCSI/SASI ports:

Floppy interface:

EBach channel can alternatively be ugsed for
memory to memory rransiers.

Support signals Egr LED's, power-on
controls and autg/Mardual selection -on an
optional contrel panel.

Connector: 10~pin ribbon -cable connector
with key and lock.

4 serial full duplex V24(RS232C) channels

onboard, synchronous or asynchronous, udsing

kwo SCC circuits (type 28530), Fully
buffered, using 1488/1489 ¢ircuits.

Asynchr: 75 baud ... »19.2 Kbaud, Alsg split
speed.

Synchr: Up to 1 Mbit/sec.

Up to a botal of 12 channels,_with two
éxpansion boards (5172-00) mounted. The

expansion channels only support
asynchronous communicidtion. Logically a
third 5172 board could be used, but is
presently not supported by the mechanical

design.

Cdnhectors: Standard DALSP connectors.

2 independant SCSI/SASI interfaces.

32 bytes = 1§ words send/receive buffer.

Up to B8 slave devices can be connected per
port. Only single master cenfigquration is

‘suppor ted.

Conneactors: 50-pin Burndy connectors with
key &nd lock.

Up to 2 minifloppy (5 1L/4") drives and up

to 2 floppy {8") drives can be connected.

Only one drive is accessed at a time,

supported by the DMA. The connectors are

provided with Xey and lock.

LConnectors: § 1/4" — 34—pin cfibbon cable

connector.
g - 50-pin ribbon cable
connector .
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Interrupt logic:

Bus ‘expansion:

DataBoard support:

Level 7:

Level &6:

Level 5:
Level 4:
Level 3:

Level 2:
Level 1:

{NMI*) from external button or
From the watchdog early warning
sighal.

Power Efail ua:hing from the power
supply (ACLOW*) .

Reéserved. From -expansion slot.
Serial communicakion channels.
System wontrol. From the CIOQ.
Extended priority levels arg:
7+ Internal SASI 0

Internal SASI 1

DataBoard XIRQS*

DataBoard XIRQ4*

DataBoard XIRQ3*

DataBoard XIRQ2*

: Specilal expansion port
Internal f£loppy interface

[P T TR TR T

‘Regserved. From expansion slot.

Corréctable memory error.

Connector For mounting ogtional expansion
backplanes.

Examples:

~ 8173

DatzBoard adapter (3 slots)

- §180/81 DataBoard and VME expansiocn,

(2 VME and 4 DB slots)

The onboard hardware supports DataBoard 1/0
through an expansion backplane:
- Automatic C5* strobe at edch access.

~ Separate user accéss protectidn for each

DataBoard intérface:

-~ The DMA channel 2 is shared begtween the
floppy and DataBoard expansidn.

- 4 DataBoard interrupt levels supported.
Up to 32 levels with the 4202 interupt
scanner.
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Boot—=PROM contents.

The Boot—-PROM conhtains & start-up program, which ddes a

hacdware test of the system before it lodds thé operating

system.

The Boot-PROM also contains the system serial number, which

can be displayed With the DNIX command:

uname -u
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