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1.1 COMPUTER OVERVIEWS
1.1.1 Introduction Figure 1.1-1

The basic purpose of the PTS 6000 System is to provide computerized terminals
for the work positions in bank- and post offices etc. This requires, besides
special equipment at each work position, a Terminal Computer which controls the
transactions carried out and which either stores the transaction data (off-line
systems) or transfers it via modems and telephone Tlines to a remote data centre
(on-line systems).

Smaller offices, with 1-4 work positions, can share the computer with a bigger
office. The work positions of the smaller office are then connected to the
bigger office’s computer in a way similar to the on-line connection, i.e. via
modems and telephone 1lines. Such work positions are known as Remote Work
Stations whilst the work positions at the computer site are known as Local
Work Stations.

In certain cases, mainly when data exchange with other systems is reguired, it
can be necessary to connect peripheral equipment (Magnetic Tape Unit, Oisc Unit,
Line Printer etc.) to the Terminal Computer.

This manual contains field service information for the Terminal Computers 6811
{also called 6810), 6812-6814 and 6824,
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Figure 1.1-1 Basic System Configuration
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1.1.2 Terminal Computer 6810/11 Figure 1.1-2
Physical Structure

The computer is contained in a cabinet where the logic modules are plugged into
the backpanel of a l0-position rack. On this backpanel (lA) there is the General
Purpose Bus that interconnects the logic modules. Smaller backpanels (1B, 1C)
and some separate wires and flatcables are used for remaining interconnections.

Some of the additional interconnections are dependent on the specific computer
configuration (master priority and break request wiring), and must often be made
at the installation. This backpanel wiring is specified in section 2.5 of this
manual,

Contained in the cabinet are also; one or two digital cassette recorders for
program load and back-up, a control panel, a power supply unit and a cooling
fan.

Processing Units & Memory System

The computer is based on a central processing unit (CPU) of type P852. An optio-
nal I/0 processor (IOP 6827) can be added to increase the capacity of data
transfers when heavy traffic is expected between memory and interface units
along the GP bus.

The memory capacity is 8-32K 16-bit words, built to the desired range by
plugging in one or two core memory modules. Two different modules are available;
CMM 6822 with a capacity of 8K, and CMM 6823 with a capacity of 16K.

NOTE
Some of the 6810/11 computers have been upgraded according to a modifica-
tion kit known as UKOl. These computers are using a CPU of type P857, two
CMMs of type 6825 (each of 32K 16-bit words) and a memory management unit,
MMU 6828. Processing and memory capacity has then been increased to the
class of the TC 6813,

Program Load & Back-Up Medium

The cabinet is able to house up to two digital cassette recorders of type 6865
(6861 in earlier computer models). These recorders are controlled via the bus-

connected interface unit CHCR 6333.

Control Panels

A system operator’s panel (SOP) is always fitted to the computer. This panel
provides the control and display facilities that are required for the daily
routines and operates via the CHCR 6833. When extended control and display
facilities are required, it is possible to add a computer full panel (CFP
6815-002}.

1.1-2 TC - Field Service Manual 8110
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External Interfaces

The interface units available for connecting
work stations and peripherals to the computer,
and for connecting the computer on-line %o a
data centre, are described 1in section 1.2;
EXTERNAL CONNECTIONS.

Power Supply

The power supply unit {PSU) is available in two
basic versions: one for mains sources of 100-
127V/60Hz and amother one for 200-240V/50Hz.
Besides the required D,C. voltages the PSU also
provides a real time clock sigral (RTC), a
power failure alarm (PWFN} and a system reset
signal (RSLN}.

Extension Unit

Interface units that (because of space, power
or cabling reasons) cannot be contained in the
computer cabinet, can instead be put into an
extension unit, EXU 6863. This is a stripped
computer cabinet where the rack with backpane]
1A and the PSU have heen retained,

The TC and EXU cabhinets are interconnected via
two bus extension cables. Besides extending the
bus to the EXU, these cables alsc provide a
possibility to 1ink other lines between the
cabinets, e.g. break lines from the EXU to an
I0P in the TC cabinet. Such lines are in both
cabinets terminated on wire wrap posts close to
the extension plugs on backpanel 1A,

The bus extension cables alse interconnect gach
gne of the PWFN and RSLN signals with corre-
sponding signal from the other cabinet. Each
twin-source signal then operates in a wired-or
manner within the extended system.

A limited outfit in the extension cabinet and
limitations in the extended bus lead to some
restrictions. The follewing computer sub-

modules can NOT be placed in an extension unit;
CPU, 10P, (MM, MMY and CHCR.
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SUBNUMBER LIST

Product number Abbreviatior

PTS 6811 TC

Subnumber Description {main characteristics) Comments
601 220/200-240 V, 50 Hz, DCR 1 {CPU P852) Replaced by 6811301 in the beginning
of 1979,
iom 100-127 V, 60 Hz, DCR 3, UL/CSA (CPU P852)
102 =101 exct. DCR unit Special version.
201 220/200—-240 v, 50 Hz, DCR 1+ UKO1 Arise oniy in fieid,
(CPU PBET) UKO01 = Upgrading Kit
6810—-601
301 200240 V, 50 Hz, DCR 3 (CPU PB52) Present standard version.
Replaces 6811—001.
401 200-240 V, 50 Hz, DCR 3 + UKQ1 {CPU PBS7} 6811—301 excl. CPU P852 and CMM,
exci. CMM modified with Upgrading Kit
68310—-601 UKO1.
402 100-—-127 V, 60 Hz, DCR 3, UL/CSA + UKD 6811—-101 exci, CPU P852 and CMM,
(CPU P857) excl. CMM modified with Upgrading Kit
6810—-601 UKO1.
501 200240 V, 50 Hz, DCR 3 excl. CPU and CMM Special version of 6811-301.

PCR 1 =PTS 6861 DCR
DCR 3 =PTS 6865 DCR






1.1.3 Terminal Computer 6812 Figure 1.1-3
Physical Structure

The computer is contained in a cabinet where the logic modules are plugged into
the backpanel of a 10-position rack. On this backpanel {lA) there is the Genera}
Purpose Bus that interconnects the logic modules. Smaller backpanels {18, 1C,
10} and some separate wires and flatcables are used for remaining interconnec-
tions.

Some of the additional interconnections are dependent on the specific computer
configuration (master priority and break request wiring), and must often be made
at the installation. This backpanel wiring is specified in section 2.5 of this
manuatl.

Contained in the cabinet are alsp; program load and back-up media (cassette
recorders and/or flexible disc drives), a control panel, a power supply unit and
a cooling fan.

Processing Units & Memory System

The computer is based on a central processing unit (CPU) of type P852. An optio-
nal [/0 processor (IOP 6827) can be added to increase the capacity of data
transfers when heavy traffic is expected between memory and interface units
along the GP bus.

The memory capacity is fixed to 32K 16-bit words by a single core memory module,
CMM 6825.

Program Load & Back-Up Media

The cabinet is able to house up to two digital cassette recorders, DCR 6865, and
up to two flexible disc drives, FDD 6867 (250 Kbytes) or FDD 6791 (1 Mbyte).
The recorders are controlled via the busconnected interface unit CHCR 6833, and
the flexible disc drives via CHFD 6848 (for FDD 6867) or CHFD 6849 (for FODD
6791).

Control Panels

A system operator’s panel (SOP), that provides the control and disptay facili-
ties required for the daily routines, is always fitted to the computer. This
panel can be connected in three different ways, via the CHCR 6833 as shown in
figure, via a modified CHFD 6849 (in both cases a 'passive' SOP), or direct to
the backpanel ('active' SOP, modified according to an upgrading kit to get an
integrated interface logic, CUSOP).

When extended control and display facilities are reguired, it is possible to add
a computer full panel (CFP 6815-002)., However, this cabinet is not prepared for
any permanent use of this panel (the size of cover plates adapted to the ex-
tended full panel, EFP, used in TC 6813).

1.1-4 TC - Field Service Manual 8207
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External Interfaces

The interface units available far connecting
work stations and peripherals to the computer,
and for connecting the computer on-line to a
data centre, are described in section 1.2, EX-
TERNAL CONNECTIONS,

Power Supply

The power supply unit (PSL} can be adapted to
either of the mains sources; 100-127V/60Hz, or
200-249v /50Hz. Besides the required D.£. vol-
tages the P3¢ also provides a real time clock
signal (RTC), a power failure alarm (PWFN), a
system reset signal {RSLN} and a power on indi-
cation (POWCR ONN).

Extension Unit

Interface units that (because of space, power
or cabling reasons) cannot be contained in the
computer cabinet, can instead be put into an
extension unit, EXU 6864, This is a stripped
computer cabinet where the rack with backpanel
14 and the PSU have been retained.

The TC and EXU cabinets are interconnected via
two bus extension cabies. Besides extending the
bus to the EXU, these cables alse provide a
possibility to link other lines between the
cabinets, e.g. break 1ines from the EXU to an
0P in the TC cabinet. Such Yines are in both
cabinets terminated on wire wrap posts close to
the axtension plugs on backpanel lA.

The bus extension cables also imterconnect each
one of the PWFN and RSLR signals with corre-
sponding signal from the other cabinet, Tach
twin-source signal then operates in a wired-or
manrer within the extended system.

NOTE
When required it is als¢ possible to add a
second EXU 6864. The extensiom cables are
then further extended from the cable inter-
face in the first EXU,

Logic unit (PCBH)

“Bottom” connee
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SUBNUMBER LIST

Product number

PTS 6812

Abbreviation

TC

Subnumber
Mains connection Configuration of
back-up / progr. loading
European UL/CSA maedia
200—-240V | 100130V | 200-240 V
50 Hz 60 Hz 60 Hz FDD/DCR/CHFD
D01 101 pPi1)] 1 FOD CHFD
002 102 202 1 DCR
003 103 203 1FDD 1 DCR CHFD
004 104 204 2FDD CHFD
005 105 205 20DCR
008 106 208 2FDD 1 DCR CHFD
007 107 207 1FOD 2DCR CHFD

Special varsions receive subnumbers starting with 5 = 6812 - 5XX

Subnumber

501—507

Equal to 001-007 excl. CMM







1.1.4 Terminal Computer 6813 Figure 1.1-4
Physical Structure

The computer is contained in a cabinet where the logic modules are plugged into
the backpanel of a 10-position rack. On this backpanel (1A} there is the General
Purpose Bus that interconnects the logic modules. Smaller backpanels (1B, LIC,
1D) and some separate wires and flatcables are used for remaining interconnec-
tions.

Some of the additional interconnections are dependent on the specific computer
configuration {master priority and break request wiring), and must often be made
at the instaliation. This backpanel wiring is specified in section 2.5 of this
manual.

Contained in the cabinet are also; program load and back-up media (cassette
recorders and/or flexible disc drives), a control panel, a power supply unit and
a cooling fan.

Processing Units & Memory System

The computer is based on a central processing unit {CPU) of type P857. One or
two optiona) I[/0 processors {IOP 6827) can be added to increase the capacity of
data transfers when heavy traffic is expected between memory and interface units
along the GP bus.

The memory capacity is 32-128K 16-bit words, built to the desired range by
plugging in 1-4 core memory modules of type 6825 (each of 32K). When more than
ong CMM are fitted, the computer must also De equipped with a memory management
unit, MMU 6828.

Program Load & Back-Up Media

The cabinet is able to house up to two digital cassette recorders, DCR 6865, and
up to two flexible disc drives, FDD 6867 (250 Kbytes) or FDD 6791 (1 Mbyte).
The recorders are controlled via the busconnected interface unit CHCR 6833, and
the flexible disc drives via CHFD 6848 (for FDD 6867) or CHFD 6849 (for FDD
6791).

Control Panels

A system operator’s panel (SOP), that provides the control and display facili-
ties required for the daily routines, is always fitted to the computer, This
panel can be connected in three different ways; via the CHCR 6833 as shown in
figure, via a modified CHFD 6849 (in both cases a 'passive' SOP}, or direct to
the backpanel ('active' SOP, modified according to an upgrading kit to get an
integrated interface logic, CUSOP).

When extended control and display facilities are required, it is possible to add
an extended full panel (EFP 6817) in addition to the SOP.
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External Interfaces

The interface units available for comnecting
work stations and peripherals to the computer,
and for connecting the computer on-line to a
data centre, are described in section 1.2; EX-
TERNAL CONNECTIOWS.

Power Supply

The power supply unit {PSU) can be adapted to
either of the mains sources; 100-127V/60Hz, or
200-240V /50Hz. Besides the required D.C. vol-
tages the PSU also provides a real time clock
signal (RTC), a power failure alarm (PWFN}, a
system reset signal (RSLN) and a power on indi-
cation (POWER ONN}.

Extensfon Unit

Interface units that (because of space, power
or cabling reasons) carnot be contained in the
computer cabinet, can instead be put into an
extension uait, EXU 6884. This is a stripped
cemputer cabinet where the rack with backpanei
1A and the PSU have been retained.

The TC and EXU cabinets are interconnected via
two bus extension cables. Besides extending the
bus to the EXU, these cables also provide a
possibitity to link other 14ines between the
cabinets, e.g. break Tines from the EXU to an
IDP.in the TC cabinet. Such lines are 1n both
cabinets terminated on wire wrap posts close to
the extension plugs on backpanel IA.

The bus extension cables also interconnect each
one of the PWFN and RSLN signals with corre-
sponding signal frpm the other cabinet. Each
twin-source signal then operates in a wired-or
manner within the extended system.

NOTE
When required it is also possible to add a
second EXU 6864. The extension cables are
then further extended from the cable inter-
face in the first £XU.

o

s L)

Logic umit [PCH}

FPD Sub-rachk.

Apckpaned D

“Batton
for racl
periphe






s (requires o modification kit) ) EXTENSICN UNIT
AT D
2100 3334
_ 0 C s DCRs and FODs
D.C. to FORs 1 POWER r.._....__...._:?
e | e
FLEXIBLE [—=— - PSU UNIT FOR had)
| ©isc oRIVE ~ | ExTERNAL %
-FDD 6867/ v 100-250¥ . CONMECTIONS ‘!’_-
6791 = 50560 Mz i
u L,Jﬁgu P7 frer—m Ta Fan PQ.&—
— See seclion 12 91‘-.__
r o C.-.—— £ulel - “-—l
——'ﬂum 2rd ‘ —F7 . i IRTCH
I FOD Mum. e PWEN
[y ‘ 'l"" PLP1 P3 . oL ASLN BACKPANEL 14
- I IPOWER OHKNI N
RTC
o Fan PN TN TR
o 5 Brenk De LN i
PROCESSOR  py S Signats POWER ONN
-I0F 6827 O , i
PeiBus I3 )
RRE Bus Extension e
Catte 1
ol | LeRrace rek—
T e
ERNAL
CONNECTIONS P2 {r——=
Bregk Line -
| Wite WIOp e it : | 5-\
Fosts e Terrnating | See section 1.2 P1.
Resistors J

{NTERFACE
UNIT FOR
EXTERNAL
CONNECTIONS

t See section 1.2

l-““‘i

| . ]

\

A
*
%

F’3‘-——-—:

TC Breaks

- position Rack

PCE panats

OCR Backpans!
DCA Sub-rack

“Top” connectars foc
o B FDOs, DCRs o0
- i{\\ CHCR -connectad SOF

PSU Bub-rack

8110

Covar plates

\'-

/ Gavar ptates

TC Cabiret only
M

A

TC Cabinet only

, Bus Extensin
Cable 2 '
E—

Breck Lie
e Wire Wrgp
Posts

tus

N

{tC - packages)
for the exiended

| INTERFACE \

l See section 1.2 ~

mmwmwmme

TTTTTTN

UNIT FOR
EXTERMAL

CONNECTIONS  PIN—e=3
-

W O W W
EXyU Sreghs

TC & EW

CABINETS - Front

view of backpanels ond connectors

| o J
Flexibie Disc - P3 DCR
Drives { TC . — - PY [rear! Backpanei
Cabinet anly! ; __*_%“' ~ | {2ng DCR P2 Connectars
\.\\ Mains [} ol Mams ) " B ] ; PS{PSirear] | {TC Cabiret oniy
1] 1
~ Dotaill  Deta}} & // [ Pl trear)
il ez ”/';V Slots for interfacing the
ﬂ | | |15t DCR™ {4 [~ FPCBs' PLIPS connectors.
1 peh ocai| .. y
Backpanei 1D u: u ‘_:&/ PS/PEfP7 - PSU, A.C. Outputs
r
ist FOO ) 2nd FOD - 4] CHFD's ond CHCR's PS-inter
4 I+ 2 3 —Rack pos'n-—10 ]
Pio- T+ ‘< —) /
Backponet 10 v a
i % i SUF\ P2i}
LK it 0 \
Crvoar ) )Bdh | l
——— ] r anels are
MR \ Urpe fitted in front
EFP the rack
FS \ . (TC Gabinet
Backpanel 1A —, L:Lower anly }
LK2 Pe Jo N
™ Mains Yoltege Selecter
—T —H4™x Break Line Wire Wrap Posts
t -1 ™
P7 for —11 \ | P3
CTW/VaL /“/V N P2 ¢ PSU, D.C. Quiputs
P1
Bockpanet 18] i |- Bend]
> Slots for interfacing the
, PCB &' P1/P2 cornectors
N Example of coble to rack-interfc
H peripheral {e.g 1st COU}
[

Figure 1.1-4 TC 6813/EXU 6864 - Basic Configuratii

TC -~ Field Service Manual

1.1






Praduct number

Abbreviation

SUBNUMBER LIST PTS 6813 TC
| TC 6813 basic unit incl. PSU, SOP, CPU
Subnumber
Mains connection Cabinet version
200-240 V | 100-130V  200-240 V
50 Hz 60 Hz 60 Hz
Euro-plug US-plug US-piug Cabinet prepared for
o11 11 21 1 {or 1/4) MB FDD + DOCR
012 112 212 1 (or 1/4) MB FDD (NO DCR})
013 13 213 1/4 M8 FDD + DCR
{ TC 6813 basic unit incl. PSU, SOF, CPU, CMM 6825, MMU 6828,
CHCR 6833, CHLT 6831
Subnumber
Mains connection Configuration of
back-up and progr. faading
200--240 V| 100130V 200~-240 V media
50 Hz 60 Hz 60 Hz
Euro-plug US-plug US-plug FOD /DCR, CHFD
001 101 201 1 FDD CHFD
002 102 202 1 DCR
003 103 203 1 FDD 1 DCR CHFD
004 104 204 2 FOD CHFD
005 105 205 2 DCR
Q06 106 206 2 FOOD 1 DCR CHFD
007 107 207 1 FOD 2 DCR CHFD
108 CHFD
]
501- 507 Equal 10 001—-007 excl. CMM
B51 Special version for the Hugin-project







1.1.5 Terminal Computer 6814 Figure 1.1-5
Physical Structure

The computer is contained in a cabinet where the Jogic modules are plugged into
the backpanel of a l0-position rack. On this backpanel (LA} there is the General
Purpose Bus that interconnects the logic modules. Smaller backpanels (1B and 1C)
and some separate wires and flatcables are used for remaining interconnections.

Some of the additional interconnections are dependent on the specific computer
configuration (master priority and break request wiring), and must often be made
at the installation. This backpanel wiring is specified in section 2.5 of this
manuat.

Contained in the cabinet are also; one or two flexible disc drives, a control
panel, a power supply unit and a cooling fan.

Processing Unit & Memory System

The computer is based on a central processing unit (CPU} of type P857R or
P857RA. This CPU also includes an I/0 processor and a memory management unit.
The integrated IDP function has a capacity equal to two I0Ps of type 6827, and
the memory management is able to address 1Mbyte.

The memory capacity is 32-128K 16-bit words, built to the desired range by
plugging in 1-4 core memory modules of type 6825 (each of 32K).

Program Load & Back-Up Media

The cabinet is able to house up to two flexible disc drives, FDD 6791 (IMbyte).
The drives are controlled via the busconnected interface unit CHFD 6849. How-
ever, if desired, the cabinet can instead be equipped with drives of type
FDD 6867 (250 Kbyte} and a controller of type CHFD 6848. It is even possible to
install up to two digital cassette recorders (DCR 6865} with necessary
controller, CHCR 6833.

Cantrol Panels

A system operator’s panel (SOP), that provides the control and display facili-
ties required for the daily routines, is always fitted to the computer. This
panel has now got an integrated interface unit {Control Unit SOP, CUSOP) that
makes it independent of other units like CHCR and CHFD.

Wwhen extended control and display facilities are required, it is possible to
connect an external Full Refreshed Control Panel, FRCP 6981.

/[
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External Interfaces

The interface units availaple for connecting
werk stations and peripherals ta the codputaer
and for connecting the computer on-ling ta g
data centre, are described in ssction 1.2 EX-
TERNAL £0ANECTIONS.

Pawer Supply

he power supply unit {PSU) can be adapted to
either of tne mains sources: 10D-127¥/6Hz, or
200-240Y /5042, Besides the reguired D.C. vol-
tages the P3U also provides a real time clock

signal [RTC}, a power failure alarn [PWFN), a
system reset signal (¥SLH} and a power on indi-
cation (POJER ONN).

Extension Unit

Interface units that {because of space, power
or cabling reasons) cannot be contained in the
computer cabinet, can instead be put into an
extension unit, EXU 6864, This is a stripped

computer cabinet wihrere the rack with backpanel
1A and the PSU have been retained.

The TC and EXd cabinets are interconnected via
two bus extension cables. Besides extending the
bus to the EXU, these cables alsu provide a
possibility te link other lines between toe
cahinets. e.g, Dbreak lines from the £xU to Lhe
CPU in the TC cabinet. Such lines are in botn
cahinets terminated on exteasion pGsts ¢lose to
the extension plugs on backpanel 1A,

The bus extension cables also interconnect each
oneé pf thne PWFd and RStd signals with corre-
sponding siqnal trow the other cabinet. tach
tuin-source siqnal thnen operates in a wired-or
wanner within the extended system,

When required it is also possible to add a
second EXU 68b4. The extension catles are
ther further extended from the cable inter-
face in the first £xu.

NOTE l

EXU 6864
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1.1.6 Terminal Computer 6824 Figure 1.1-6
Physical Structure

The computer is contained in a cabinet where the logic modules are plugged into
the backpanel of a 10-position rack. On tnis backpanel (1A) there is the General
Purpose Bus that interconnects the logic modules. Smalier backpaneis (1B and 1C)
and some separate wires and flatcables are used for remaining interconnections.

Some of the additional interconnections are dependent on the specific computer
configuration (master priority and break request wiring), and must often be made
at the installation. This backpanel wiring is specified in section 2.5 of this
manual.

Contained in the cabinet are also; one or two filexible disc drives, a control
panel, a power supply unit with battery back-up, and finally a cooling fan. The
cooling system is here of a new type where the air enters and leaves the cabinet
via the extended back section.

Processing Unit & Memory System

The computer is based on a central processing unit (CPU)} of type P857RA. This
CPU also includes an I/0 processor and a memory management unit. The integrated
IOP function has a capacity equal to two I0Ps of type 6827, and the memory
management is able to address 1Mbyte.

The wmemory capacity is 128-512K 16-bit words, built to the desired range by
plugging in 1-4 semiconductor memory modules of type 6781 (each of 128K). The
battery bDack-up provided is capable of maintaining a maximum memory configur-
ation for at least 0.6 hours,

Program Load & Back-Up Media

The cabinet is able to house up to two flexible disc drives, FDD 6791 (1Mbyte).
The drives are controlied via the busconnected interface unit CHFD 6849. How-
ever, if desired, the cabinet can instead be equipped with drives of type
FDD 6867 {250 Kbyte) and a controller of type CHFD 6848.

Control Panels

A system operator’s panel (SQP), that provides the contro! and display facili-
ties required for the daily routines, is always fitted to the computer. This
panel has an integrated interface unit (Control Unit SOP, CUSOP) that makes it
independent of other units like CHCR and CHFD.

When extended control and display facilities are required, it is possible to
connect an external Full Refreshed Control Panel, FRCP £981.
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The interface units available fur connecting
work stations and peripherals to the computer,
and for connecting the computer on-line to a
data centre are described in sectien 1.2; EX-
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Fower Supply

The power supply unit [PSi)) can be adapted to
either of the mains scurces; 100~127V/60dz, or
200-260V /50Hz. Besides the required 0.C. vol-
tages the PSU alsc provides a real time clock
signal {RTC), a power failure alarm (PWFN)}, a
system reset signal {RSLN) and a power on indi-
cation {POWER ONN). Battery back-up is provided
for the semiconducior medory systein, For maxi-
mur memory configuration the pack-up time is
more than 0.6 hours.

Extension Unit

[nterface units that (because of space, power
or cabling reasons) cannot be contained in the
computer cabinet, can instead be put into an
extension unit, EXU 6364, This is a stripped
computer cabinet of tyse 68l2/13/14 where the
rack with backpanel 1A and the PSU have been
retained.

The TC and EXU cabinets are interconnected via
two bus extension cabies. Besides extending the
bus to the EXU, these cables also provide a
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cabinets, e,q. break 1ines from the EXU to the
CPy in tne TC cabinet. Such lismes are in both
cabinets terminated on extension posts close to
the extension plugs on backpanel 1A.

The bus extension cabies also interconnect each
gne of the PWFN and RSLN signals with corre-
sponding signal frow the otner cabinet, Eacn
twin-source signal then operates in a wired-or
manner within the extended system.

NOTE
Wdhen required it is alse possible to add a
secend EXU 6864, The extension cables are
then further extended from the cable inter-
face in the first EXU.
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1.1.7 GENERAL PURPOSE (GP} BUS

A1l transfers of information between elements of the P852M/P856M or P857/M system
take place via the GP bus, and the Tines of the bus comprise the input and
output signal and address lines necessary for the data transfer reguirements of
the system, The GP bus can be extended outside the basic mounting box to further
equipment shelves by using 125 Ohm, flexible, plug-in, transmission lines. The
lines can be extended to convenient Tengths between equipment shelves up to a
total maximum length of 14.5 metres. Line termination facilities are provided in
the basic mounting box and, it required, in the eguipment shelves.

Two types of signal are used to bus: command signals and data signals. Command
signals are those which will cause an immediate action according to their change
of state: these signals have no unknown state but are always either logic "1" or
“0". Data signals carry the actual information exchanged amongst the system
elements: these signals are permitted to adopt indeterminate values except when
the information is actually being used in the processing.

The signals carried by the GP bus lines are described below. When a mnemonic
ends in "N" it means, in the case of a data signal, that the signal transmitted
on the GP bus is the complementary value of the true signal. In the case of the
control signal the "N" means that the signal performs its function on being set
to "0" (active low). Most of the GP bus lines are used both inside and outside
the basic mounting box. Where this does not apply it is indicated in the signal
description given below.
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GP Bus Signals

Bl0 0ON to BIO 15N
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16 data lines which are used to carry data
information beiween ali system elements concerned
wilh the transmission or reception of data signals.
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1
L

H
15

L

watt hand charactar fnight hand charscter ]

MADI28,. 64 and Q0 10 15
{only MADO3, 04,08-15
used externally also)
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according to the wype of exchange. The bit locatton
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il

512 256 128 64
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BIEC O0to BIEC 5

Q

15

For a mastier-memory exchange the MAD lines
carry the memory address and MAD15 is used as a
character indicator. When set 1o 1 it indicates the
nght (least significant) character and when set 10 0
the left {(most significant) character.

For a master-control unit exchange the lines
MADI10-15 carry the address of the conmrol unit
and lines MAD 04, 08 and 09 the function to be
performed. MADO3 indicates whether or not the
exchange in progress is the last. The functions arc
as listed below:

MADO4 = 0 exchange to control unit
MADM =1  exchange to master

MADO8 = data exchange (INR. OTR)

MADOGB =1 command or  status
exchange

MADO09 special functions

MADO3 = 0  exchange not the last

MADO3 =1 last exchange.

For a master-external register exchange the lines
MADO8 10 15 carry the address of the external
register. MADO4 is used to indicate whether itis a
read or write operation as follows:

MADO4
MADG4

0  write operation
I read operation,

o

Six signal lines which represent in encoded form
the interrupt raised (other than internal interrupts)
having the highest priority. The format is as
follows:

mont sigrilicang leust signiticant
(4] 5

TC - Field Service Manual
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SCEIN A signal Scan External Interrupts sent by the CPU
to control units at the end of each instrucuon which
ptaces on the BIEC 0 (o 5 lines the 6 bits
representing the highest priority external interrupt
detected.

ACN A signal function accepted which is sent by a
control unit 1o the CPU 10 indicate that the
requested function is accepted by the control untt.

BUSRN A signal bus request which is sent 10 the bus
controller in the CPU by a master which requires
control of ihe bus 10 effect an exchange.

BSYN A signal bus busy which is shared by all masters. It
15 set 1o "0" by the master which has been given
control of the bus so that the exchange cun
commence without interruption.

MSN | ‘ A signal master selected which is transmitted 10 all

u::?;:‘;; other masters by the master which has become
master of the bus to block all activity of the
priority selection chain. The signal is released when
the master is ready for the next prionty
transaction.

5PYC (active A signal scan priority chain sent by the bus

low) controller to all masters in response to & BUSRN
signal. The signal cenables the highest prioriny
master which has transmitied BUSRN 10 block the
priority chain at its level.

OKO A signal generated by the bus coatrolier after all

(internal use only) masters have been alerted by SPYC  {t is sent to
the master having the highest priority (determined
by hard wiring in the prionity selection chain).

OKi A master which receives signal OKO regards the

(internal use only) signal as OKL [t then retransmits a further QKO to
the next master in the priority chawn. The first
master to receive OK| set to 1" and to retrunsinu
QKO reset 100 is next masier of the bus.

CHA A signal character transmitted to the memory by
(internal use only) the master which has control of the bus to indicate
whether the exchange is to be by character or by
word as follows:
CHA = | character operation
CHA =0 word operation.

WRITE A signal write wran§mitted to the memory by the
(internal use only) master which has control of the bus to write
information into memory or to read information
from memory as follows:
WRITE = 1 write into memory
WRITE = 0 read from memory,

CLEARN A signal clear transmitted by the CPU 1o ali

elements connected to the GP bus to cause a
general reset 10 zero.

1.1-14 TC - Field Service Manual gz207



8207

TMRN
(internal use only}

TMPN

TMEN

TRMN

TPMN

RSLN

PWFN

4 spare lines

A wgnal master 1o memory transmitted by a master
to “aemony 1o validate the data on the BIOQ and
MAD lines dunng an exchange. The signal abo
controls the tming of the exchange.

A signal master to peripheral transmitted by a
master 1o a peripheral CU to validaie the address
of the peripheral CU and 10 imttahize the exchange.

A signal master to external register transmitied by
a master 1o a unit containing the addressed register
10 validaie the address and data of the register and
10 control the uming of the exchange.

A signal register or memory 1o master transmitted
by a unit controlling a register or by memory in
reply to TMEN or TMRN 10 indicate that the unit

transputting the signal won a condition o he read.
The signal is also used to wernminate the eschange.

A signal peripheral to master transmutted by the
periphera) control umt concerned In reply to
TMPN. 1t is alyo used 1o validae the response of
the cantrof unit and to terminate the exchange.

An Earth signal reset fine transmitted by the CPU
power supply (or external rack power supphes) and
used to protect the peripherals during the switching
on and switching off power sequence. The signdl 1s
afso used 1o generate CLEARN whea switching on

A signal power fail transmitted by the CPU power
supply (or external rack power supplies) 1o warn
the CPU that power failure has been detecied. The
signal is also used as a facility to restart the system
at the pont where it hras been stopped.

There are 4 spare lines provided on the GP bus
extension cable outside the CPU cabinet.

TG - Field Service Manual
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Backpanel 1A holds the signal-lines of the General Purpase Bus.
The following list shows the signal-names against the pin-numbers:

Note that the pins are numbered from bottom to top, the A-side at the right-hand
side and the B-row at the left-hand side.

M1/15 —~- MAD 128 - 3843 | 3a4) - MAD 256/BR*
M1/14 --- MAD 64 - 3B42 | @ 3442 - MAD 512/8R*
M1/13 =-—- MAD 00 - 3141t [ 1a41 - BR
M1/12 ~=- MAD 01 - 3B40 [ 3A40 - GND
M1/11 --- MAD 02 - 3839 JA39 - CLEARN
MaD 031 - 3mis JAl8 - BSYN =—--= MI/IQ
MAD 04 - 3B37 3A37 -~ MSN ----- - M1/9
M1/% ---— MAD 05 - 3B36 JA36 - BUSRN --~- M1/7
M1/4 -——- MAD 06 - 3Im1S 3K35 - SPYC —-~-- M1/B
M1/3 =--- MAD 07 - 3IBI4 3Al4 -~ ACN
MAD 08 ~ 13Im33 3A33 ~ GND
MAD 09 - 3IB3Z 3A32 - TPMN
MAD 10 -~ 3B31 3A3Y - TMPN
MAD 11 - 3B30 JA30 - TMEN
MAD 12 ~ 3829 3AZ9 -~ TMRN =--—--- M2/15
MAD 13 - 23BZB 3A28 - TRMN
MAD 14 = 3B27 JAZT - CHA ~=---- M2/11
MAD 15 - 3B26 JA26 - WRITE -~-- M2/1;
+16 V - 3B25 JA25 - GND
41/M2 Ternets GND - 3B24 JA24 - GND
+5 vV - 3B23 3A23 - BR
+5V (16) 0V - 3822 22 -0y
v - B A2V - pw
220 +5 V - 3B20 A0 -~ +5 v

45 ¥ - 31819 IA19 _ 45 v

-5 ¥ - 3818 3MI1B -0 v
330 RSLN - 3B17 AT _ PWFEN
OKI - 3B16 A6 - OKQ

3A15 - BI1O 4N
3A14 - BIO 12N
JA13 - aIO 10N
3812 - BIO BN
K11 - BIO 96N
JA10 - BI0 04N
309 - RIG 02N
JA08 - pIn goN

- {8) B10 I5N - 3B1S
BIO 138 - 23B14
810 11N - JB13
BIO 09N - 3B12
BIO O - 3B11
BIDO GSN - 3819
sI0 03N - 3BOY
BIC 01N - 3BO3

........I.‘........'...................

Qv - 3807 0T - p v
+16 Vv - 3B0& Ia06 - 415 v
BIEC 5 - 3BDS A0S - SCEIN
BIEC 3 - JBD4 3AD4 - nrFc 4
BIEC | - 3B03 3A03 - BIEC 2
Chassis GND - 3802 3802 - BIEC 0
-18 ¥ - 3BD JAO0Y - 413 v

* Address lines in CPU and Memory positicons,
Break outputs in other positicns,

1.1-16 TC -~ Field Service Manual 8207



MAD (8-15
04,03
{trom
master)

TMPN
(from
master)

TPMN
{from CLU)

ACN
{trom CU)

810
{from
master)

8207

o 2808 .
g —— ‘ g
WMAD ‘ i R Ay ey ad
For Head | | : /
memor j H
s ) | VL
WRITE -0 | [
t 0 |
! e
TMRN (TMEN} ; 1
(fram master) |
' \
1 |
: I / (U o asns |
i /o |
BIO 7 77 1 ’/ | ST AT 7
/ / : ; ¥ v
From 1/ T J T i /
memary of z I‘ / |
external | . / oy
register i >
|
TRMN

t access

10

[ 25ns - '

BI1O | 3 ! -
I |

MAD 7—'7—7—‘ . -
For Write ;o . / ‘ ; / / /
memnry i‘l ! // . ‘]_ . /; /: / 7
CHA =01 ! B
WRITE = 1

TMAN (TMEN!
itrom master)

TRAMN
itram memory or
external register;

|
| tlaccess | \
.
= e

12
<
a
T

Figure 1.1-13 Timing Writing in Memory (or External Register)

w7

VL

1> 100ns

T >100ns |

f =
f \

L \

:_Pf'oons - ! :_Fmshs*“
i, T

| t = 80ns I t»60ns )

i, %

'/ /7‘/ | //77

1

Note: CL which recognises its address specilivs wccept or not aceept function using

AUN. I function accepicd CU must statisize duta presented at least 60 ns
before TMPN goes high again. Data must remain present at least 60 ns after
TMPN goces high.

Figure 1.1-14 Timing for an OTR Exchange
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1.1-18

Priority
level Master Remark
0 DMA (CURD 80 MDisc.) Highest priority
1 I0P 1 {Dev. Addr. 08-0F)
2 CHLW
3 CHRW
4 CPU  {Except when PWF) Not wired.

CPU

— -]

BuUS
CONTROLLER

BRxxN | 3

_

BUSRQZ1N

| LT s
J ilj {3816 }\!i 1{ ama'}
falas} oKl | OKO okl
I I 14144 o i

T

| sexc _ M
‘ ﬁ_id#_((__kﬁ__

D i
TT—

N

¥
MASTER! MASTER 2
M1 (M2}

MASTER 3
[4ENH

Figure 1.1-15 OKO-OKI WIRING

BUSRN

SPYC

CKI

.

MSN

BSYN

Another Master 1 10P

Figure 1.1-16 Busrequest and Selection

TC - Field Service Manual
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1.1.8 PROGRAM STATUS WORD (PSW)

p852,6,7{P858,9
PLR CR GF
g 1 2 3 4 5|6 7|8 10 11 12 13 14 15
] I i | L | i | i | | |
L ] 1 j [—

FU FU
X PIF*
PIF FE
RTC PWF*
PWF
CPINT CPINT*
ENB ENB
RUN RUN*
CRO,1 CRO,1
PLR PLR

FE : Extended System Mode ENB : Interrupt ENable

FU ¢ User Mode RUN : CPU in RUN Mode

RTC  : Real Time Clock CR : Condition Register

PWF  : Power Failure Interrupt PLR : Program Level Register

CPint : Control Panel Interrupt PIF : Program Interrupt, Stack Overflow**

* These bits are not displayable (blanked in microprogram).

CRO CR1 | ARITHMETIC | COMPARE | I/0
CRO,1: 00 Zero Equal Accepted
01 Positive Greater | Not Accepted
10 Negative Less --
11 Overflow - Device Address Unknown

** Stackoverflow if (Al5) smaller than /100.

8207

TC - Field Service Manuyal
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1.1.9 INTERRUPT SYSTEM

Interrupt levels internal

LEVEL
HEX

SN R W N O

1F

3E

1.1-20

DEC

SN BEWwN = O

31

EXTERNAL LEVELS SEE CHAPTER 2.

63

Interr.
control
Address HEX

MO0 O

2E

TA*
7C*
TE*

SOURCE

PF/AR

LKM/Stackoverflow; (Al5),Less than /100
RTC

Not Used

Not Used

Not Used

Control Panel

Caonsole Typewriter

Page Fault MMU for 6813 (depends on
strap setting MMU)

5

1C6814/24 Page Fault Trap

TC6814/24 D Type Trap

Trap control address for invalid or
priveleged instructions

* PLR not changed

TC - Field Service Manual 8207



8207

cu PSW. GF
PLR et
BRIORITY PRIORITY cer ! PEF RTCF]PlF ENB
ENCODER ENCODER
[ ) ]
G BUS
=l
SCEIN BIEC
—————— T — it - — =]}
| INTERRUPT 1T |
| LOGIC I—- INTERRUPT R
REGISTER [
I el |
| PRIORITY -
| ] ENCODER l
| SEQUENSOR  muliINST |ﬂ
| TIMING CONTROL {L
| |
m{SEL |
| MPXR
| ccan !
L
| LCGIC TRTED U-5 .
ENB
| L 2|
| E [
-l £ COMPARE
l |
| I
b e e e e e e e e e e e | — —
IECGSN IR

Figure 1.1-17

TC - Field Service Manual

Interrupt accepted

PLR updated

Interrupt System
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1.1-22

CPU

PRIORITY
DECODER

MEMORY

/00

Internal or

External interrupt ::

STACK-POINTER

If Al5 contians address - - - -
Less than /100 bit 13
in PSW will be set

Size of System's Stack and
start-address in AIL5 has to be

2 x int. level is
address in memory
which contains
start-add. of int.
routine.

/7F
A

INTERRUPT
ROUTINE

/(

SYSTEM'S STACK

PSW

!
AL |-q
}
]
!
!

P-register

determined by the programmer.

TC - Field Service

Manual

Int.rout.address.;:::::;,
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8207

levelé hardware system

| action stack
interrupt —Z ‘_____,__1
at level 3 - - T - 7", -ALS
! inhibit .
store level 6 level & PSW
\ PEPSH in the — "
l system stack level 6 P
1
|
I . L \ b-ALlS
interrupt evel 3 _
at level S - ALl
cannot be actioned \ save working T
as all interrupts registers in —_———— :
are inhibited system stack Al
‘ level 6 PS¥W
enable
interrupts level 6 P
level 5 interrupt = —
stil]l cannot be
actloned as level 3 interrupt
is set in the servicling
PSW-register routine

Al

restore worklng/ A -Al5
registers from level & PSW

system stack

level 6 P

return actioen level & PSW
estores level 6 ———— %
P&PS\I‘ from level 6 P AlS

system stack

level & set in PSW '+"

reglster level 5 o — —
interrupt action

started

]
inhibit le-A15
store level 6
PAPSW In the ———==|level 6 PSW
system stack

" level 6 P
1
level‘é __2
(see level 3)
l I
return action
1 restores level 6 level 6 PSW
P&PSW from —_——
\ system stack level 6 P AlS
no outstanding e
interrupts to
action
continue

with level 6

Figure 1.1-18 Diagram of Interrupt Sequence

TC - Field Service Manual
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1.1.10 I/0 CHANNEL

Control Unit Modes:
Example:

MC and POWER OFF-ON

l

inactive
CI0 start in CIO start 55T
out
IMR or OTR 8R int 125’

execute — — exch‘ange
end of action l f

1

1

CI0-halt or
error, MAD C3

wait stateJ

Figure 1.1-19 Control Unit Modes

i/0 Instructions Format

0 1 4 5-7 89 10 15
0 i opcode reg.|{ M D | device address
({) L1 _ map 10-15
BIO L__MAD 9
0-15N L 8:] Type of instruction
4
Instruction Bits 4 8 9
MAD Lines 03 04 08 09 Accepted in mode
CI0 Start 0 0 1 1 Inactive
CI0 Stop 0 0 1 0 Always
INR (Input Transfer} 0 1 0 0 Exchange
OTR (Qutput Transfer) 0 0 0 0 Exchange
TST (Test Status) 0 1 1 0 Always
SST (Send Status) 0 1 1 1 Wait state
INR (last) 10P 1 1 0 0 Exchange
OTR (last) IOP 1 0 0 0 Exchange
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CONDITION REGISTER (DISPLAYS TPMN AND ACN - LINES)

00 accepted

01 = not accepted

11 = device address not recognized

1OP/MULTIPLEX CHANNEL PROGRAMMED CHANNEL
/ N ~ Withour Interruprt Handling With Interrupt Handling N

device device device i

address oddress address device

unknown unknown unknown busy
device
busy

control words
into |QP

device device

addrest b

unknown vy

{OP contralis apecation
(CPU pragram is free)

‘ Interrupt ’
f 557 ;
' RN

RTN

Figure 1.1-20 General Programming Sequence
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!
|
I
|
|
i
|
I
|
[
|
|
|
|
|
|
|
)

——————»— DATA BUFFER

(B f

| | l

| i MaD10-15 | |

L™ I ADDRESS |

I {:—TMP’" : DECODER :

| | i |

| |‘TPM?\ ] Y, i

([ ] ]

| | | I

} :=er 283 : FUNCTION :

I ACH | DECODER :

| I |

[ | L [

I ] CONTROL |

| 1 } STGNALS i

§ | MAD3 I - * I l ________

I | _ CLEARN | | I I

b I | ConmadDs | I

| | INT{BIECD-5| SEQUENCE AND ] 1 I
b TATUS

: : SCEIN : s CoNTROL __{s_‘_: PERTPHERAL :

. | FLIP FLOPS | I STROBE 1 pevice |

I g BRN | ] | :

| P t |

| | ! sTATUS BUFFER GATING | I

Tl | SIGNALS SIGNALS | DATA | I

1 1 | - | |

| | | L L ___ |

| | BIC 0-15N |

[ [

[ }

| |

I |

| |

Figure 1.1-21 Block Diagram of Typical Control Unit
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QUTPUT TRANSFER

MEMORY CPU cu
cla $1aRT fpo—————————————— ™
(ADDR ) f@————————— | L0aD REG
DATA NSP REG (A1_AT)
INT REGUEST
oTR
|
[+ 4
. "\ |
SP REG AT_AT) DATA w
b
Y {AGDR) p#— LOAD REG |>E
z e ——{INT REQUEST a
& e— ] s
DATA 5P REG [a1.47) e
" OTRM
[ i
5P REG (A1_AT) A 0ATA
10 HALT | — _
[roa— INT REQUEST
s ——— —
K STATLS WORD
'NPUT TRANSFER
MEMORY CPU cu
e | ———————y
CIH START S
- [NT REGUEST
NRp———
-4
w
REG {A1.AY) T DATA b
5P .
F
\'* ‘;
w (ADDR }f— ——— ———————|3TCRE REG W=
z fa
= 1
[ e —INT REQUEST a
oaTaf SR REG (A1.A7)
\,————47_ INR b————— _a .
" i
SP REG (41 A7) OATA
(#ODR] f—— ——————— | 5TORE REG
oAl ——mmm - - - = - = = J
A 1 e ——INT REGUEST
DATA\_ $P REG [A1_AT]
55T —- _——————————
K. ’ STATUS WORD

GIEED

PROGRAMMED CHANNEL TRANSFERS
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"Only 2 WER instructions for PTS6811/12/13"

LY

Note-- This diagram shows the se
memory and single CU, (n).
operation shown is thus dupli

1.1-28

PTSA000BASIC

CPU Held CU(nl
<o
WER INST 1 MEM. ADDRESS [, U@
WER INST 2 BLOCK LENGTH
WER [NST 3 [
CI0 STaRT
e
MEMORY
BR
{ADDR) INCREMENT ADDRESS SiM INRIOTR
DECREMENT LENGTH
1 DATA DATA ™
BR
(ADDR) INCREMENT ADGRESS SIM INRIOTR
DECREMENT LENGTH
= DATA DATA >
- ;[, B F ,|,_
B8R
(ADDR) INCREMENT ADORESS S1M _INRIOTR/EGR
DECREMENT LENGTH (=03
e DATA DATA >
CPU
INTERRUPT REGUEST (STATUS)
SEND STATUS (OMMAND {557)
Ko STATUS WORD
RER
L at L

drras

guence for transferring a block of data between
The I0P can multiplex up to eigth CUs; the
cated for each CU.

8207



1.1.11 IPL PROCEDURE

IPL | BUTTON
64 Words /////'
' Bootstrap | Effj i
for 6814/24 Action
256 words 007€ <:>l
0080 ~——— . J
Low core \_ Loader Program
Loader
7
OO
:ngzefore Loader | 8 !
— Action ]
FFFE L /
Monitor + Application + Configuration Data
Bootstrap, Loader.
1.1-29

8207
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0000

0001

o002

Q003

0004

00035 0089
0006 COBZ
2007 0084
Q008 0088
0009

0010 CO8A
0011 O0BE
Q012 0092
o013 00%4
0014 0096
Q0135 o998
0014 Q09C
0o17

0018 CQYE
Q01% COAl
0020 ODAZ2
o021

Q022 Q0A4
Q023 0QAR
0024 OORAR
Q02T QOAC
0026 OQAE
Q027 Q0RQ
co28 Q0B4
0029

1.1-30

DATE

FFFE
0000
2041
5014

a720
8140
8727
EF24
5006
F9A0
sFaC

Qoes
8oQ4
OF 42

812¢
412E
B3Bs
?984
Y2
B&A0
BFCE

B2-03~05
#HATE :
»
FLAG
0080 LOKWSTA
»
5555 FIRST
FE78
MSIZE
1000¢ NO
L]
LUPDREG
*
0400 SECOND
FFFE

IDENT LOWCOR

IRENT LOWCOR

820505 FOR PTS

EXAMPLE LOW CDRE LOATIER CASSETTE

AQRG /80

bnaTaA /FFFE

DATA o]

IM FLAG INCREMENT FLAG

RF (Q) SECDOND IS 1T FIRST OR SECONI' VIME

FIND OUT MEMDRY BIZE

LDKL AZr /5500

LOKL A¥r /FF78 ALLR HIGH CORE LDADER IF 37 KW HMEM
STR A7IAT STORE (A?7)

CWR# aZrA? CHECK IF MEM {ONT IS (A7)

RF (0) UPDREG YES UPDATE REG FOR HIGH CORE L3aAD
SUKL AYe /1000 DECREMENT ADDR HIGH CURE

RE MSIZE

UPKIATE REGISTERS TO LOAL HIGH CORE LODALER

LOK ASs/88 NUMBER OF CHARACTERS HIGH CURE LDALER
LDR Ad1AT FIRST ADDR HIGH CORE

AB 42 ERANCH TD FODTSTRAP FDR HIGH CORE LOAU
START HIGHCORE LDADER

LKL Alr /0400

GTR AleOr/2E LIGHT LOAD LAMP ON S0P

LIR All-A% SAVE HIGHM CORE START ALLR

SUR AT rAT CLEAR A%

SUR AlZsAl2 CLEAR AlZ

LDKL Al4r/FFFB

AER Aall HBRANCH TO HIGH CORE LDADER

END FLAG

TC - Field Service Manual
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QLo
Qo001
ool
0003
Q004
0003
000s
0007
0008
QQo%9
Q010
001l
Q012
0013
0014
Q015
0014
o017
0018
Q019
0020
0021
0022
0023
0024
0023
Q024
Qe27
0028
Qu2%
0030
Q031
0032
0033
0034
Q035
0034
0037
0038
0039
Q040
Q041
00423
0043
0044
0045
0Qas
0047
0048
0049
0050
Q051
0052
0053
0054
0053
Qo5Ss
0057
0058
Lol 1)
o0él
Q061
0062
0063
0044
0063
Q0&s
0047
Q0s8
0067
Q070
5
X
0071

8207

FF78
FF7H
FF7C
FF7€
FFA0
FFa2
FFB4
FF8s&
Fres
FFaA
FFEC
FFBE
FFP0
FF92
FF24
FFo4
FF98
FFoa
FF9C
FFPE
FEAQ
Fra4
FFAL
FFAS
FFAA
FFAC
FFAE
FFBO
FFB2
FFBa
FFB&
FFB8
FFBA
FFBC
FFBE
FFCO
FFC4
FFC&
FFCS
FFCA
FFCC
FFCE
FFDO
FFD2
FFD4
FFD&
FFDB
FFDA
FFDC
FFDE
FFEO
FFE2
FFE4
FFES
FFES
FFEA
FFEC
FFEE
FFFO
FFF2
FFF4
FFF&
FFFB
FFFA
FEFC
FFFE
0000

DATE

a500
1002
62C0
3IB64
2301
F20C
8306
0700
0600
8400
0104
41CE
490E
5408
ECL4
505E
E131
1401
49CE
5C10
A120
5434
1C10
8590
1Co2
1402
0610
aric
S01E
a130
5606
A2AC
9284
5702
a2ac
82C0
1302
EBié
5842
1EOL
5820
3941
SF1C
8720
9706
1308
1E04
8130
3944
5F2R
3963
5610
442E
1808
g18cC
eser
8492
5402
BF1é
gF12
1401
1601
Es18
462E
207F
5F88
S5F88

82-05-05

FCFF

FFFB

=OATE:
*

HIGHST

AZlAlL3

READH

INRH

STPROG

§STH

CHSTAT

ALZERQ

CHAl

ALNEG
CONT

A7ZERD

STATER

HRALZ
ERROR
MEMOFL

IDENT

IDENT

HIGHCDR

HIGHCOR

B20505 FOR PTS

AORG

/FF78

EXAMPLE HIGH CORE LOADER FOR CASSETTE

LOR
SUK
LDK
SRL
ANK
ADR
LIR
LDk
LDK
LDR
LDK
cIo
INR
RF {47
CHR
RF ()
SCR
alK
S8T
RE(4)
ANKL
RF (4)
SUK
LOR
SUK
ALK
LDK
LDR
RF (O)
LOR»
RF (&)
LR =
ADR
RF
LDR#
ST
ADK
CuWR
RE(0)
SUK
RELQ2
sLL
RE
LDR#*
AlIR
ADK
SUK
LIR=
SLL
RE
SLC
RF (&)
aTr
SUK
LR
LDR
LOR
RF (4}
AER
ABR
ADK
AlK
ECR
atr
HLT
RE

END

A5 0 saJE HIGH CORE START ADDR

A2

A2y /CO

Adrd

A3 01

AZrAS

A3rA?

A7+ O

A& 0

A4rAZ

Alr/0A READ BLOCK

Al:lr/0E

Als0» /0K

S5TH

AGrAD 18 THERE MEMORY OVERFLOW

MEMOFL

Al sAS

A4l INCREMENT MEM ALDR

Als/OE STATUS?

INRH

Al /FCFF CHECK ON STATUS ERROR

STATER

A4 /10

AL3rA4

Ady2

Adr2

Adr /10

A7 A7

A7ZERD

ALrfih

ALNEG

Al10rA3

AlOrA%

CONT

AlQrA3

ALOr /FFFBrAZ

a3r2

A3rAll

A3IALL

Adsl

ALZERD

Alrl

CHAl

AaZrAd

aZra%

A3-B

Abr4

AlrAdh

Alra

CHAl

AL¥3

ERROR

g0 /2E

AJrB

APrAZ

AL3rA7

AlZrAl2

ERAL12

AL3

AlZ2

Ads1

Abrl

AL AL

AbrD+/3E ERROR DI1SPLAY DONBOP
ERROR STOP

HIGHST

*
HIGHST
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1.1.

00300
0001
0002
0003
0004
Q005
0004
0007
0008
0009
Q010
Q011
o012
Q013
Q014
0015
001s
Q017
0018
0019
0020
¢021
o022
Q023
Q024
00235
0024
0027
co28
0027
0030
003t
0032
0033
Q034
Q035
0034
0937
0038
003%
0040
0041
0042
0043
0044
0045
0044
Q047
0048
Q049
0050
GO51
0052
00353
Q0S4
0053
00356
Q0S7
ooS8
003%?
Q040
0061
0062
Q043
G064
00565
00456
00s&7
0048
QQév
©070
0071
Q72
Q073
o074
0073
0074
Co??
0078
0079
Qo8O

12

cono
Q002
0004
0004
0008
000A
Qo0
000E
oolz
0014
001lé
oo1e
Q01A
[el+3 W s
0020
¢Q22
0024
Q024
0028
Q02A
Qo2e
0Q2E
0030
0032
0034
Q034
0038
0034
003C
C03E
0040
0042
0044
0046
0048
0044
004C
OQ4E
0050
Q052
0054
[elvT
[e]v:]
005A
0QSL
GOSE
Qgs0
Goa2
0044
0066
0048
0044
Q08E
0070
0072
0074
0076

Q078
0074
007C
CG7E

1.1-32

CONTENTS IPL PROM 5131 110 01142

DATE

41EE
4B2E
5C04
41AE
3pA4
1905
SAGE
E444
243F
0278
AC29
0274
ac29
87A0
AF90
0420
0804
0480
o278
1901
5226
1902
5234
3101
F409
0102
F409
0108
F409
oioC
F409
0104
a1CE
490E
5404
E139
1601
49CE
sgoc
OFB4
0151
F409
0124
F40%
QSFE
7518
7619
o102
570E
0103
F409
8120
7110
7611
010C
F 409
0F B4
0078
41c8
4BCB
SC04
FO3Q

82-05-05

Q022 R

&3C8

80CD

#SH1
#SW2
%#5W3
%=5H4
®5WS
#5HE
*5W7
#SWE
#SWY
#SH10

BOOT

DEVATR

CALS

CAS510

CASS20

CASS30

MTaP

pisc

EXIT

EXCOM
S101
S8T1

IDENT

IDENT

FOR IPL FRDM CASSETTE,2.5M AND 5M DISC AND MABNETIC TAPE

B1142 B2Q305

E1142

820505

CONTENTS OF A3 FDR SOP SWITCHES:

/FEQOQ
7ET00
/FCBO
/FC40
FFC20
/FGC10
/FCo8
/FC04
SECO2
sFCO1

cCIo
INR
RE {N&)
cIo
SRN
5UK
RE (N}
LC
ANK
LK
ORRS
LD
JRRS
LDKL
ORR
uATA
DATA
1.DK
LDK
BUK
RF (N}
SUK
RF (N)
XRK
CFR
LDK
CFR
LDK
CFR
LDK
CFR
LDK
58411
INR
RF (N&)
SCR
ADK
88T
RE(NA}
AgB
LIIK
CER
LDK
CFR
LDK
MER
HER
LDK
RF
LI
CFR
LOKL
WER
WER
LuK
CFR
AR
Eau
CIn
55T
RE(NA)
RTN

END

ICR DRIVE ©
BCR DRIVE 1L

CARTRIDGE DISC DRIVE ©
FIXED DICS DRIVE 0
MAGNETIC TAPE [RIVE

NOT USED
NGT USED
NOT USEX
NOT USED
NOT USED

Alrlrs2E
A3r0s /ZE
*-2
Al:0y/2E
AdsAl
ALlyS
EOOT

A4y DEVALR rAL
Adr /3F
A2, SIDT-BOOY
Ads AZ
A2y 55T1-BOOT
A4y A2
AlS5. /4308
AlTiAs
/0420
/0B0OG
AGr /80
AZ-EXCOM-BOOT
Alrl
MTaP
Alr2
LIsC
Alyrl
A4rA2
Al 2

Adr A2
Al:sB
A4yA2

Al /L
AdsA2

Al /A
Alrly/0E
Al:Qr/0E
CAS830
AlsAbd
Abr 1
Als/0E
CASS20
/B84

Alr /31
Adra
Alr/24
AdrA2
ASr/FF
AS: /1B
Abdr /L9
Al 2
EXIT
Al.3
A4pA2
Aly/80CD
Al:710
Abs /11
Aly/C
A4rA2
/84

*

Alrle8
A3:§

w2

A4

RDOT

START S0P

READ S0P SWITCH

STOP SOP
WHAT SWITCH
IS THE SHWITCH

LEGAL?

ND READ NEXT SWITCH
LOAD REVICE ADNRESS

ADDRESS DF CIOD BTART

CHANGE DEVICE ADRDRESS IN CIO
ALUDRESS OF S§5T1
CHANGE DEVICE ADDR IN §ST

INIT A1S FOR DIBC IPL

MODIFY BY DA

USED FOR DEV aDDIR EXECUTED AS LDK A2+ /20
EXECUTED AS ARB(O) 704 IS NOP

BASE ADDRESS LOW CORE LOADER

START ADDRESS COMMAND ROUTINE

IS IT MAGNETLIC TAFE

1§ IT DISC
SELECT DRIVE

LOCK SELECTED

DRIVE

SEARCH BEGIN OF TAPE

SEARCH TAPE MARK

READ 1 RLACK
START CHCR

READ CHARACTER
IF NOT ACCEPTED CHECK BTATUS
STORE CHARACTER IN MEMORY

INCREMENT MEM
GET STATUS

IF NOT ACCERPTED READ NEXT CHARACTER

ADDRESS

START LOW CORE LOUALDER

ON LINE

SEARCH FILE MARK

FIRST CONTROL

WRITE FIRST CONTROL KORD

WORL IAP

SECOND CONTROL WORD

READ 1 ELOCK
SEEK TO ZEROD

FIRST CONTROL

WRITE FIRST CONTROL WORD 7O IQP
AND THE SECOND

HORD

REALD SECTOR MNUMBER 3

START LOW CORE LOADRER

START CONTROLLER

GET S5TATUS
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1.1.13

0000
G600t
0002
ooec3
0004
00035
0008
0007
¢oo08
0007
0010
o011
Q012
0013
0014
0015
0014
0017
0018
0019
Q020
0021
0022
0023
0024
coz2%
0026
0027
0028
ooz9
0030
0031
0032
0033
G034
o035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0044
0047
0048
0049
Q050
0051
0052
00353
0054
0055
0054
0057
0038
005%
0060
0041
00562
0063
00564
Q065
0066
Q067
0048
006?
0070
0071
o072
0073
007 4
V07T
o078
0077
o078

8207

0000
0002
0004
Q0046
Q008
000A
QOQE
0010
o012
o014
0014
coL8
o0i1C
QO1E
QQ20
0022
Q024
0024
o628
C02A
Q02&
CO2E
Q030
0032
Q034
Q034
Q038
Q03A
003G
CO3E
o040
0042
0044
0046
0048
Q044
004C
004E
0050
0052
0054
Q05&
00358
¢Oo5A
GOSC
QQSE
0040
QQal
Q0&4
Q048

Q0&A
GoaC
QOoE
0070
0072
Q074

C074
go7a
CC?h
Co7E

CONTENTS IPL PRCM 4011P

DATE

44EE
4D2E
SCO4
44AE
30BO
E3S50
233F
0254
AB2?
0660
AB3?
8320
E719
0911
0120
0B0S
0680
1C04
2240
1Co2
S248
ico2
5214
3401
Fl09
0402
Fi0%
G408
F109
¢40C
Flo%
0404
S70a
0403
F10%
7510
7611
Q40QC
F1409
AFBC
OF84
44CB
4C0E
5404
E439
1401
4CC8
Scoc
a7a0
Fo24

0459
E331
045C
B731
Q45E
FO31

2312
7413
89420
SF3¢

82-035-03

001B

80CD

43Ce

cozo

IDENT B4011PF

IDENT BE4011P

#0ATA: 820505 FOR PTS

L]

»*
#SHY
#EH2
L3k
®GH4
#5HS
®EWS
L1 ¥a
»5W8
#EWS
®SN10

START

CASS

nisc

READ

EXIT
cID
INR

§8Y

*
FLDPC

-
FLIIMUX

FOR IPL FROM CASSETTE. FLEX [PISC AND 2.5 AND SH DISC
CONTENTS DF AS FOR B50P SWITCHES

/FEDQ DCR DRIVE ©

/FDOQ DCR DRIVE 1

/FCa0 CARTRIDGE DISC DRIVE 0

/FC40 FIXED DISC DRIVE ¢

/FC20 FLD DRIVE ¢ (MUX)

/FC10 FLEL DRIVE 1 (MUX?

/FCO08B FLE DPRIVE O (PC)

/FCoO4 FLEF DRIVE 1 (PCy

/FCoz NGT USEDL

/FEQ1 NOT USELD

CIo A4rlr/2E START S0P

INR AS+Or/2E READ SOP SWITCH

RE(4) "

CID A420r/2E STOP SOP

SRN ASrA4 WHAT SWITCH IS DEPRESSED
LC AZs/1RBs A4

ANK A3y /3F

LDK A21 /546 ADDR CI0 INSTR

ORRS A3:rA2 MODIFY CID START

LDK Abd» /60 ADDR 58T INSTR

DRRS Al AL MODIFY SST

LDKL AS»/BOCD FIRST CONTR. WORD IOP FOR DLISBC
DATR FE719 EXECUTED AS ECR A7rA&
AB(1) /11

L.DK Aly /20 STACKPOINTER

AEB (0} /b

L.DK Adr /B8O FIRST ADDRESS OF LOW CORE LOADER
SUK Adr4 IPL FROM WHAT DEVICE

RF (22 FLLPC

SUK A4, 2

RF (2} FLDMUX

SUK A4 2

RF (2} DISC

XRK Adrl DRIVE © OR 1

CFR AlrAZ2 SELECT CASS DRIVE

LDK A4y 2 LOCK CASS DRIVE

CFR AlrA2

LOK A4r8 SBEOT SEARCH BEGIN OF TAPE
CFR ALrA2Z

LDK A4 /C STMF SEARCH TAPE MARK FORH
CFR AlsA2

LIK Ady /08 READ 1 BLOCK

RF READ

LDK A4y 3 SEEK TOD C¥YL ©

CFR AlrA2

HER ASr /10 10P CH1

HER Ads 1l I0OP CW2

LDK Ads /C READ SECTOR 3

CFR Alra2

QRR A15,A3 PRESET REG AlS

AE /B4 GOTO LOW CORE LODADER

cICO A4r1,/08 SUBROUTINE

INR A4+0y/70F READ DATA

RF (43 S5T

SCR AdrAL STORE DATA IN MEMORY

ADK Adrl INCREMENT MENORY ADDRESS
88T A4, /08 STATUS®

RE(4) INR

LDKL AlSs /4308 LOAD A1S

RTH Al

FLEX IISC PROGRAMMEL CHANNEL

LDK Rdr /59 ADLR BIT B-15 INR INSBTR
SCR AZs A4 MODIFY INR INSTR

L DK A4y /SC

XRRS A7 A4 CHANGE SCR IN STR INSTR
LDK A4r/SE

IMR A4 CHANGE ARK Aéds1l IN ADK A4r2
FLEX DISC HARDWARE CHAMNEL (MUX)

WER AZe /12 IOP CW 1

HER Abs /13 I0P CH 2

LDKL A4y /CO20 READ 4 SEGMENT FROM SEGM &
RB READ

END START
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1.1.14 CONTENTS IPL ROM B5300 (5131 194 35300/66)

0000
0001
00032
0003
004
0003
0006
0007
ooog
00G®
0010
0011
po1z
0013
0014
0015
0018
0017
0018
op19
c020
o0zl
o022
0023
0024
0025
o026
0027
o028
0o
0030
0031
0032
ERE]
6034
0033
0036
0037
T ]
0037
0040
o043
opa2
0043
0044
0045
0044
0047
0048
0049
0050
0051
cos52
0053
0054
0055
0054
0057
0058
0059
0040
0061
0062
0063
0064
0045
066
0047
0068
0047
0070
0071
o072
0073
Q074
0073
0076
0077
6078
6079
o0
0081

0000
Qoo2
c004
0008

000A
pooC
GOOE
oo12
ool4
o018
oo1a
ooiC
0020
0022
0024
0028
00218
oot
C02E
o030
0032
0034
00346
0038
o003A
o0lc
oD3IE
0040
0042
0044
0044
004h
0040
004E
0050
0052
0054
0056
0058
ocsa
00SC
00SE
0060
0062
0064
o0as
onén
0044
Q06C
006E
0070
6072
0074
0074
©078
oo7C
0080
DOBZ
0084
o086
o088
008A
CO8E
0090
o092

1.1-34

DATE

S7FE
0680
EC20
S03A

3C42
9310
E34aC
E32%
E341
1400
5054
aB20
0403
F109%
2710
S45A
azzQ
8735
AZll
S40C
040C
711¢
7&11
878aC
F109
oF84
6410
S74C
5F0A
E408
AC41
840C
2401
F109
0402
F109
0408
F10%
040C
F10%
0404
SF2é
0000
44CE
4FOE
5404
a73%
1491
4FCE
5C0C
FO24
2701
3F44
851C
AF41
8420
SF4B
233F
E335
Q444
Q031
8420
7112
7613
5FSA

82-03~06

0004

0134 R

0040 R

&300

704

C0468 R

012A R
0128 R

¥ ¥ K

*
*#GW1
*SWD2
#5W3
*SH4
LN
#5HE
®#GW7
#SHE
*S5HT
#5W10

START
SORT

NOCASS

NOEBIGD

DnIsc

READ

FLIMCU

ChABS

SEL

LOCK

seOT

STHF

cIo
INR

STR

SST

RIGU

FLO.ZEHM

LONT

ILENT

IDENT
LATE:

RS300

B5300

g2 046 92 FOR PTS5 &H14/24

FGR 1PL FROM CASSETTEr FLEX UISC AND 2.5 aAND M DISC
ANL BIG DISC
CONTENTS OF AS FDR S0P SHITCHES

FFEQQ LOCR LRIVE ¢
/FD0Q DCR DRIVE 1
/FC80 CARTRINDGE DISC DRIVE ©
FFC40 FIXED NISC DIRIVE ©
/FC20 HIGOD DRIVE N
/FC10 HIGE DRTIVE
/FCOB FLD DRIVE ©
/FLC4 FLD DRIVE 1
AFCO2 CARTRIDGE LISC LRIVE 1
/FCO1 FIXEDN DISC HNRIVE 1
RF REGIN
L.OK Abr /80 BASE ADDR LOW COR LOADER
ChK Ads 4 i8% IT CASSETTE?
RF (E) CASS
*UPLATE DEVILCE AUDRESS IN CI0 aND S8T
SLL A4 2
AR AZ A4
LC AdslineAl GET LEVICE PARAMETER
SCR A%, a2 HMOLIFY CIQ
sC AZrSET+1 MGDIFY SST
AlK A4 0 IS IT BIG DISC
RF (E) BIGI
ORKL AZr /6300 MAKE PARAMETER FOR AlS WITH DISC
LIK A4r3 SEEK O COMMAND FDR FL1M ANLD DIGC
CFR Al rAZ 0 SEEK ¢ COMMAND
ANK A7 710 IF A7=/10 THEN IT SI NOT FL1M BUT FLG.25
RF (NZ) FLO.25M
LKL Az /5704 LOAD RF (7)) =48
5TR A7 A CHANGFE. INR INTO RF
T™ Al A4 IS IT FLLMCU QR DISC
RF{NZ) Fi_1MCL
LDK A4e/C FOR READ SECTOR 3
KER Als/10 FIRST CONTROL WORD IODP
WER Adr/11 SECOND CONTROL WORI' 10P
LDR ALS A3 PARAMEYER /63XX IN AlS (AS PBOQ)
CFR Al»AZ READ LOW COR LOADER OR ELSE
AR /84 START LDW CORE LDADER
LIK Adr/10 READ FROM SECTOR 4
RF CONT
RE REATI el
ECR A4:A2
URS A4 5TR CHANGE STR INSTR
LIR A4rA3
ANK Adyl ORIVE O QR 1
CFR AlsAL SELECT DRIVE
LIDK A4 2 LOCK
CFR Al A2 LOCK SEL CAss
LTIK A4, 8 SEARCH BEGING OF TAPE
CFR AlrAl
LIIK Ads AT REAL TAPE MARK
CFR AlsA2
LIK Bhdr /A REAT HLOCK
RE READ READ LOW CORE LOAIER
AaTa o]
Cio A4yl /0E START CONTROLLER
INR A7:0» /0K READ CHAR OR WORD PC
RF {NA) §5T
STR A7 rAd STORE LCHAR OR WORD
ALK Adrl UPDATE ADIR
88T A7 F0E ASK STATUS
RE(NA) INR
RTN Al
ANK A7 1
SLL. A7 e 4
LLDR AS A7
GRS A7+ COMBIGH2
LLKL A4 rCOMBIG COMMAND EUFFER ADDR
RE REAID READ SECTOR O FROW DISC
ANK A3y /3F TAKE DEVICE ADDRES&S
SCR AZrAS UPLATE INR ISTR
LOK Adr FOA
IMR A4 UPDATE ALK Aérl IN ALK A&:2
LOKL A4r/CO20 REANl 4 SEGHMENTS FROM SEGM 4
WER Ale/12 FIRST CONTROL WCORD IOF
WER ALy A13 SECCND CONTRQL WORD TOP
RE REATI READ LOW CORE LOAUER
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coB2

Q0B3

0084

008Ss

0cBé

oos7

0088
o089
0090
Q0%
0072
0093
0074
Q0PS
00948
0097
0098
0099
0100
0101
Q102
0103
0104
01905
0104
0107
0108
0109
0110
o111
o112
0113
Q114
0115
0116
0117

o118

Q119
0120
o121
122

BEGIN

COMBIG
FLOZSM
NDEIGD

READ
SORT
STR

fEQF

PROG ELAPSED TIME:®

8207

0094
0098
00%C
0QAD
0044
COAs
Q0AA
00AE
Q0E2
OCB4
aopB
Q0RC
0oCo
00C4
coca
[slelns
00CE
oonz
00L&
o0nA
A0LC
QOEQ
QOE4
O0ES
O0EL
O0EE
QOF2

QOF &
OOFE

0100
0102
01048
¢108
010A
¢10C
010E
0110
0112
0114
01189
oi1cC
O11E
0120
0122
0124
01248
oL28
01 3A
o120
0130
0134
0136
0138
013A
013C
013E
0140
0142
0144
0148
014C
014E
0153
0158

Q000
0000
00090
Q000
0000
0000
0000
0000
0000
Q000
Q000
G000
go0oo0
0000
0000
Q000
0000
0000
0000
0000
0000
0000
000
Q0C0o
0000
0000
G000

0000
00C0

02463
8120
A4EE
4L2E
5C04
ILBO
9C11
1409
E3S0
23FF
E450
24FF
43AE
40C9
0545
a70cC
QFO2
EQQO
0800
9180
0000
o707
F7F7
cene
EFF9
cees
BF8
n7F7
0000
0404
0000
0202
0001
Q001
0203

SYMEOL

0100
0128
0082
oo1ic
003m
0002
[sR¢2-12)

TR DT WD

0000
Q000
0000
Leleloly)

coQQ
0000
©000
Q000

Qo000
00GQ
0000
0000

G000
0000
0000
0000

Q000
0000
0000
0000

0Q00
0000
Q000

BEGIN

8100

RE

014E R

Cl44 R

[Mn]

0180
4000
na

C202 NU
o101

¢001 NU
0001

TABLE

BIGD
CONT
FLiMCu
NOCASS
READS
57T

ASS.ERR. 0000

Aals

MEBIG

P

ME

o072
0G8E
003E
000A
3108
0060

DAaTA

DATA

OATA

DATA

IAaThA

uaTa

LDK
LOKL
Cio
INR
RE(NA)
SRN
NGR
ALK
LC
ANK
i.C
ANK
CIG
S5T
LIK
LORr
AH
DATA
OATA
LATA
DATA
nATA
NATA
DATA
HATA
TATA
naTa
nATA
DATA
ATA

DATA

END

CASS
i)
INR
NLM
SEOT
START

AT =TA

OQH-Q0M~345~380MSE -

Gr0r00s0r0r010sQrQ

0r0s0r0r0s0v 0,050

0s0r0,0:0,0:0:050

Cr0r0s050,050+0,0

0r0350s0,0r0s0s0+0

0rCr0sQr0»090,0:0

A2y /63 ALDR CID DA

Als /8100 FIRST CW IOP READ 254 WORDS
A4rir/2E START SOP

ASr0s /2E READ SOP SWITCH

READS

ADrA4 HHAT SH

A4rhs

A4 ?

A3y NUMEA4

A3s /FF

A4 NUM: A4

A4s /FF

A3 0y /2E §TOP SOP

ASe 9 STATUS FLCU FLOPPY INSERTED AFTER TP
ASr /6T INR LA ADDR

AZrAZ

2 BRANCH 7O SCRT

/EQGO SEEK TG ©

/QB00 READ SECTOR © HEAD Q
/180./180 RECORD AND EBLOCKLENGTH
70000, /0000 BASE ADDRESS 0000

0707 RIG DISC DRIVE ©

fF?F7 RIG DISC IORIVE 1

/CP0% FIRST ANU SEC FLI

/EFF9 THIRT AND FOURTH FLD

/CBEB ODRIVE O NISC CARTR AND FIXED
/18FB ODRIVE 1 DISC

FOFPF7? EIG DISC DIIRIVE 01

)

/Qa04y /02020270101 /70202

1,1:1,15/203

START
0044 R CID 0062 R
0134 R nisc 0032 R
0064 R LOCK 0052 R
0144 R NUHE 0i4E R
00546 R SEL 004E R
0GC0 R STHF 0054 R
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1.1.15 CONTENTS IPL ROM BOOT 6A (5131 194 25900)

DATE R2-03-30 IDENT BOGTaA *t- OB-0F  POHD
1DENT BOOTAA 81-08-07 POHO

t
[$1315%}
Q063 * THIS BOOTSTRAP IS RELATED T
IRLSIA Y} * TSE 504/80 - BOUTSTRAP &4
OG5
O0ns
D007 L3
[8Xe]elr] L BAOOCTSTRAP & 009
oans "
DOLD
a0t
Got2
oo13
oa148
0015 - SOP SWITCH 1 : CASSETTE UNIT 1
Q016 “ 2 UNIT 2
aGl17
[e13%: ] * SOP SWITCH 3 CARTRIDGE DISC &875, 6874
0oL * 4 ;. FIXED DISC 4875, 6876
<ol
0G21 * S0P SWITCH 5 BOME DISC (OLD CUY UNMIT |
0022 * & UNIT 2
Q023
onzg 3 SaP SWITCH 7 . FLOPPY DISC UNIT 1 {ALL TYPES)
0025 - a . UNIT 2 {ALL TYPES)
3026
= . S0P SWITCH 9 © NOT USED
GORE * 10 . NOT USED
) EJECT
0030 OO0E CHCR EGU /0E
Bl 00RE SOP EGQU 128
au3e [elate ) FDDA EQY S
[e¥ele] 0012 FDIOP et} s12
0634 o010 DK IOP EGU /10
0035 0084 IPLSTA  EQU /84
0034 *
0037 * READ SOP
D038 -
pele L [efele]¢] BOOT EQU *
3030 0000 06B0 LDK A&, /BO START ADDRESS OF IPL
0041 0002 0247 LOK A2, 8101+1-BOGT SUBRAUTINE ADDRESS
noaz 9004 #120 B100 LDKL Al, /B10C WER REGISTER AND STACK ADDRESS
L243 0008 E308 ECR A3, A2 A3 =/6300
P 4 GQ0QA B43EE CiO Ad, 1, 50P
0045 00C 4D2E INA A5, 0, SOP
0046 DODE 5C04 RB (NA) -2
ona7 D010 AAAE cIo a4, 0, SOP
0048 0012 30BU SRN A5, A4
0049 0014 0545 LDK A5, INR1+1-BOOT ADDRESS TO INR INSTRUCTION
0050 U016 LCOB SUK nd, 8
OGS W18 5830 RF (NN CASS TAPE CASSETTE
0052 001A E3%0 0040 LC A3, DEVADR-DOOT, A4 DEVICE ADDRESS
0053 O01E E329 SCR Ad, A2 UPDATE ADDRESS IN CID
N0%4 020 E£341 00aD 5C A3, 85T1+1-330T UPDATE ADDRESS IN SSY
0055 EJECT
0056 *
DOs7 » DISC
0058 »
0053 0024 DISC EGU 3
0hsd 0024 0403 LDK A4, 3
0Gs1 0026 FLO9 CFR Al, A2 SEEK ZERQ
0062 0028 2710 AN A7, /10
DO63 002A 5444 RF (NZ) FDPC 0,25 MEC FLOPPY DRIVE
UDad 002C A3 ™ AZ, A4
00465 O0ZE 5410 RF (NZ) FDIM 1 MEG FLDPPY
0DsE 0020 040C LDK A4, /C SECTOR 3
00L7 0032 7110 WER A1, DKIDP
0448 0034 761t WER AL, PKIOP+1 BUFFER ADDRESS
0049 0034 B7BC LDR A15, A3 PARAMETER Ta IPL
0O7H 0038 570C RF EXIT
0071 EJECT
Q472 003A DICY DATA /D9CT SOF SWITCH 8,7
D173 003G F7ID7 DATA /F7D7 SOP SWITCH &5
G074 GG3E ERCH DATA /EBCS SOP SWITCH 4,3
0079 0040 DEVADR  EQU ®
0076 EJECT
0nT7 *
0078 » 1 MEGADYTE FLOPPY
0079 =
DOBO 0040 FDIM EGU .
0081 0040 0410 LDK A, /10 FIRST SECTOR TD READ=2
ooB2 o4z FDWER EGY »
o0a3 0042 7iin WER al, FDIOP
00B4 9044 7813 WER AL, FDICOP +1 BUFFER ADDRESS
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[slel=e
agis
o087
0088
SUET
aomo
o071
ooez
Q023
3074
00~3
alelc-]

0110
0111t
atte
2113
D11 s
2115
g118
oLz
G118
aL1e
170
2121
atae
0123
Giz4
ole5
Qlze
o127
0128
0127
o130
otal
aqr22
1133
0134
PRRES:
1386
3137
0138
11739
0140
G141t
o34z
0143
ail4a4
0145
Cidd
0147
0148
AR
a1 s
niml
JARRE=

0046
00ag

QoaA
OCGAE
0950
Q052
G054
G586
0958
Q05A
[slehein
O0SE
LVo&aD

0062

LU0b4
0064

LheB
QObLA

CO6T
UDLE
Q070

G072
oe74
0076
QD78
07A
007E

ADW L
THOR
EXTT
FLRC
SURI

FOF
PROG

8207

DATE

Do4G
F109
oFBA4

O04A
A4
3401
F10%
D402
Fi109
0308
FLo9
040C
Flo9
Q04048
5F1C

[Fle]¥=
44CE
00464
AFOE
£404
00&8
B73%
[ele T
1601
elel 1o
4FCE
SL0C
Fp24

aorz
233F
E335
04548
2031
28420
5F3E

coBO

D06A
GOUE
0044
Qo7a
Do568

g2-03-30 TBENT BOOTLA 81-08-07 POHO
EJECT
-
* EXIT
*
EXIT EaQyY *
CFR Al A2 READ
AR IPLSTA g0 To IPL
-
* EXIT TG IPLSTA
®
L] TAPE CASSETTE Ad=/000A
* BRANCH TO ADDRESS /42 IN BODTSTARP FROM CASSETTE IPL., A4 UNCHANGED
*
* PTS ¢875 FIXED DIEBC Al3=/63ER
L PTS &B75 CARTRIDGE DISC Al5=/63C8
®
» FLOPPY DISC 1 P.C A3=,0009
- FLOPPY DISC 2 P. C A3=/0019
L 1 MEGABYTE FLOFPY DISC 1 Ad=/XXCT
L] 1 MEGABYTE FLOPPY DISC 2 A3=/XXD?
EJECT
-
% CASSETTE
*
{ASS EQU *
Q0&8 ORg A3. SCRI-DOOT STR CHANGED TAO SCR IN READ ROUTINE
YRK Ad, SELECT CASSETTE
CFR Al AD
LDK Ad, 2 LOAD
CFR Al A2
LD® A%, B SEARCH BOT
CFR Al. A2
LDK Ad, 7C SEARCH TAPE MARK
CFR Al, AD
LDH A, /A READ ONE BLOCK
AB EXIT
EJECT
++
* SUBROQUTINE TO READ
»*
S101 EQU #
cio A4, 1, CHCR
INRI EQu *
InNR A7, 0, CHCR
RF (NA) S&8TI
SCR1 EQU *
STR AT Ab
ADKY Eau +
ADK ALt
§8T1 FQU L
S51 A7, CHCR
RO (NA; INR]
RTN Al
EECT
*
L FLOPFY DISC
"
FBRL EGu s
ANK A3, /3F
SCR A3, AD UPDATE ADDRESS IN INR INSTRUCTION
LDH A4, ADKI-BOOT
IMR Ad CHANGE TO ADK A&, 2
Coz0 LDKL A4, /C020 4 PHYS. SECTDRS A 128 BYTES. ETART IN SEC
RB FDWER
BOOTEND EQU ®
END RDOT
SYMBOL TABLE
R BOOT Qo000 R BOOTEN 00BC R CASS ocaa R
A DEVADR Q040 R D150 0024 R DRIDP 0o10 A
" Fpim oc4d R FDDA co0? A FD1DP o312 &
R FDWER o042 R INRI 00&8 R IPLSTA OC84 A
R 5101 00s2 R S0P CO0ZE A G8T1 00&C R
ERR. 0000

ASS

ELAFSED TIME

AOH-COM-225-4640M5 -
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1.1.16 CONTENTS IPL ROM BOOT 6C (5131 194 41700)

bATE  B2-03- 30 IDENT BOLTAC 31-10-07  POHD

Sfe0
ano1
g
[irlak]
Q004
0005
fdelel
[aleleyy
1008
aL0%
JEAREY)
ool
Qoia
013
Q013
O01s
PO
falel v}
og18

o5
et

0027
0008
asze
2030
©031
0032
Q033
0034
N035
[alater)
OLZE7
oG8
[alade iy
0040
o041
3042
4043
Ou44
[VIvE ]
004
0047
0048
2043
Q450
0051
0032
0053
Q2054
03%
Q0546
D57
0753
G057
Q060
jalet°FS
e
GCaed
g
Py
LAY
CO&e7
068
[sle7%)
a076
Ale R
Qo072
0G73
Qo7

075
00786
0077

c000
0002
0004
0008
0Q0A
000C
Q0CE
aClo
Q012
0oi4
Q014
co1m
co1C
0020
00=2

0024
alela]
o028
002A
ogeC
o0RE
0030
032
0034
0036
<038

003A
Q03¢

1.1-38

DO0E
Do2E
D007
nolz
Q010
jelet=1

0000
04680
0263
a120
£308
44EE
ADZE
5C04
48AE
JDEO
0965
Easo
E329
E341
1007
5128

DO
0403
Flo9
2710
5444
AdLL

5404
040C
7110
74114

azac
5724

0034A
0410
573C

8100

Q048

004D

E

®

+
*

CHCR
sop
FDDaA
FDI1OP
DRIOFP
IPLSTA
*

*

»

BooT

DISC

#
FD1M

[DENT BOATEC

THIS BOOTSTRAP 15 RELATED TO

TSE 5C&6/B0 - BOOTSTRAP &5

BOOQOTSTRAFP & Q009

Bi-10-07 FPOKHO

SOP SWITCH 1 CARTRIDGE 1&MB OR 8QMB UNIT |

= FIXED 1&6MB DISC

UNIT 1

SOP SWITCH 3 ¢  CARTRIDGE DISC &B7%. 6876
a

FI1XED

DISC &B735. 6876

S0P SWITCH % CARTRIDGE DISC &B79. 6876 UNIT 2
4 FIXCD DISC 4875.6876 UNIT 2

SOP SWITCH 7 FLOPPY DISC UNIT 1 (ALL TYPES)
B UNIT 2 (ALL TYPES)

SOP SWITCH 9 : NOUT USED
10 . NOT USED

EJECT

EGU /0K

EQU /2E

E£QuU e

EGQU /12

EQU /10

EGQU /85

READ SOP

EGU -

L.DK Ak, /B0

LDK AZ, SIDI+1-BOOT
LDKL Al, 78100

ECR AZ. A2

clIo A4, 1, 5DP

INR A%, 0, S0P

RB (NA) -2

clo A4, 0, S0P

SRN A5, A4

LOK AS, INRI+1-BOOT
LC AG. DEVADR-BOOT, A4
SCR A3, AZ

SC AJ, BSTI+1-B0O0OT
SUK A4, 7

RF(P) CDDISC

EJECT

Disc

EGy #*

LDK A4, 3

CFR Al, A2

ANK A7, /10

AF (N7} FORC

™ A3 A4

RF (NZ) FDIM

LDk A4, /C

WER Al, DRIDP

WER Ab, DHIOP+1

LDR A1S5. A3

RF EXIT

EJECT

1 MEGARYTE FLOPPY

EQU *
LDK Ad, /10
RF FDWER

START ADDRESS QF IPL
SUBROUTINE ADDRESS

WER REGISTER AND STACK ADDRESS
A3 =/4300

ADDRESS TO IMNR INSTRUCTION
DEVICE ADDRESS

UFDATE ADDRESS IN CIC
UPDATE ADDRESS IN SST

16M OR BOM DISC

SEEX IERD
0. 25 MEG FLOPPY DRIVE

1 MEG FLOPPY
SECTOR 3

BUFFER ADDRESS
FARAMETER TO IPL

FIRSY SECTOR TO READ=2
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DATE 82-03-30 IDENT B00Tal G1-10-07 POHO

Lo78 EJECT
Q09 *
aleteld] » READ TADLE FDR 1&M AND B0OM DISC
o0a1 -
oo
083 003E SEEK EGU *
0084 DO3ZE EQODO DATA FEQQO SEEK TO 2ERQO
G085 0040 READIZ EaQu *
D08 0040 0BCO DATA /0800 READ LOGICAL SECTOR C.1 AND 2
0oy 0Gaz 0180 DATA 70180 TOTAL LENGTH
HCB8 0044 0180 DATA /0180 NC TRANSFER LOG. SEC. ©
Q0499 0044 0000 CCOO DATA 0.0 DUMMY ADDRESS
00?0 EJECT
9071 0048 DEVADR EQU #-2
0092 GD4a DSCY DATA /DRCT SOPF SWITCH B. 7
Q073 004C F8DB DATA /FBD8 SOP SWITCH &, 5%
Q074 004E EBCH DATA /EBCS S0P SWITCH 4,3
Q0?5 0050 D7D7 DATA /D707 SOP SWI1TCH 2,1
o056 EJECT
0T L
[elax-1] * 1&M Dk 80M D1SC
unae »
G100 0052 cppIsc £au -
0101 0052 2401 ANK A4, 1
0102 0054 3Ca4 SLL Ad, 4 BIT IN POSITION DEVICE NUMBER
0103 G054 BSID LDR AS, A4 FIX OR CARTRIDGE
01 G058 AC41 Q040 ORS A4, READ12-B00T SET DEVICE NUMBER EBIT
C01U5S Q053¢ 043E LDK A4, SEEXR-BOOT
0106 EJECT
o107 ¥
G108 - EXLT
0169 +
0110 OG5E EXIT EQU ¥
0111 005 F109 CFR Al, A2 READ
o112 0060 OFB2 AD IPLSTA GO TO IPL
C113 &
o114 » EX1IT TD IPLSTA
a11% -
Q116 - TAPE CASSETTE Ad=/000A
0117 - BRANCH TD ADDRESS /42 IN BODTSTARP FROM CASSETTE IPL, A% UNCHANGED
ai:g *
o119 - PTS &487% FIXED DISC ALS5=/40EB
G120 - PTS 4875 CARTRIDGE DISC A15=/53C8
g121 *
o122 * FLOPPY DISC 1 P C AJ=/0009
0123 * FLOPPY DISC 2 P. C A3=/0019
o124 * 1 MEGABYTE FLOPPY DISC | AZ=/XXCT
0125 L 1 MEGABYTE FLOPPY DIBC 2 A3=/XXDT
o1 EJECT
aroes »
o L SUBRAOUTINE T0 READ
(AN »
PR RELY Lo SI101 EGU #
0131 9002 44CE CI10 Ad, 1. CHCR
43 P [slela) TNRI EGU *
G133 0064 4F0E INR A7. 0, CHCR
D134 00465 5404 RF {NA) S5T1I
[SRRE LN 0068 SCRI EQU L4
118 DGB 8739 STR A7, AL
G137 DO&A ADH T EGU +
2138 Q08A 1602 ADK AL, 2
0139 006C SSTI EGY *
T a0 g2hC 4FCE 55T A7, CHCR
H1dl ODsE BC0C RE{NA) INRI
T4 0070 FO24 RTN Al
0143 EJECT
{0144 L
0145 - FLDPPY DISC
Gi1as b
Q147 Qo7 FOPC EGU *
3148 0072 Z33F ANK A3, /3F
0149 o074 E335 SCR A, AD UFDATE ADDRESS IN INR INSTRUCTION
0150 0074 8420 CO20 LDKL Ad, /CO20 4 PHYS. SECTORS A 128 BYTES, START IN SEC
0151 Q074 FDWER EQU *
2152 LC7A 7il2 WER Al, FDI1DP
0153 0070 7613 WER A&, FDIOP+1 BUFFER ADDRESS
0134 DOTE SFa2 RBD EXIT
01%5
0156
0157 [s)e2=1e) BOOTEND EGU @
©158 END goO0T
SYMBOL TAGLE

ADK ! O06A R BEDOT Qoo R EOOTEN OCBO R CDDISC 0©C5z2 R

CHLR QOLUE A DEvADR Q048 R DIsC oc24 R DRI1GP ocio A

Eall O05E R FD1mM 0C3a R FDDaA QoC? A FDlop oGle A

FDPC 0072 R FDUWER o074 R INRI Q044 R IPLSTA 00B4 A

READRIZ 0040 PR SCR] 0068 R SEEK O0O3E R 5101 oos2 R

S0P GOZE A S5TI 00&C R

ASE. ERR 0000
ECF

PROGC £LAPSED TIME OQ0H-00M-235-B20MS~
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1.2 EXTERNAL CONNECTIONS
1.2.1 Compatibility between Computers

A1l interface units described in this section are hardware - compatible with all
computers covered by this manual. With other words; all interface units can,
from a HARDWARE point of view, be used in any of the computers 6810-6814 and
5824, Interface units that are classified as masters should, as far as possibie,
be located in the computer cabinet of an extended system. However, when
required, it is now allowed to locate masters in extension cabinets of type

6864.

1.2.2 Star-Connected Work Stations
Definition of Star Network Figure 1.2-1

A star network is defined as an interconnecting system where a number of
external points (in this case; work stations) are connected to a central
junction (computer interface unit) VIA SEPARATE LINES, see Figure 1.2-1. This
method of connecting work stations to computers is well-known from earlier PTS
6000 installations.

Work
Station

Computer Interface
Unit

Figure 1.2-1 Definition of Star Network
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Local Work Stations Figure 1.2-2

Up to eight local work stations can be connected via the computer interface unit
CHLT 6831, located in a computer or an extension cabinet. The lines exit via
eight plugs, vertically fitted at the front edge of the CHLT. These plugs are
addressed as Terminal 0-7, from bottom to top. The system is prepared for having
two CHLTs, (enabling the connection of 16 local work stations), but the number
of CHLTs can be extended to four.

Figure 1.2-2 shows three different work stations connected to the CHLT, These
work stations have been chosen with the purpose to indicate the development
towards more and more compact work station units,

Work stations of earlier generations (terminal 0 in figure) had a separate
communication unit (SUML) to which various I[/0 devices could be connected. In
later generations of work stations (terminal 1 and 2 in figure} the communica-
tion part has been integrated in one of the I1/0 devices (TEP 6371/72) or
together with several I/0 devices in a compact desk top work station unit
(CFT 6281/83).

Remote Work Stations Figure 1.2-2

One or two remote channels can be connected via the computer interface unit CHRT
6832, Tocated in a computer or an extension cabinet. The channels exit via two
plugs at the front edge of the CHRT; the bottom one being addressed as channel 0
and the top one as channel 1, The system is prepared for having two CHRTs.
(enabling the connection of four remote channels), but the number of CHRTs can
be extended to four.

Each channel is routed via a local modem, a telephone line and a remote modem to
the remote work station. A remote work station of an earlier generation {on
channel 0 in figure) is equipped with a separate communication unit (SUMR),
similar to the local work station of the same generation. Remote work stations
of later generations have the communication part integrated in one of the I/0
devices, e.g. in a TEP 6371/72 as shown on channel 1,

The number of connectable work stations can be doubled if TFUs are used at the
remote sites. Each TFU, connected after the remote modem, enables the connection
of two work stations to each channel,
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CHANNEL UNIT ©
FOR LOCAL |
p3 TERMINALS

CHLY 6B31 P&

Cables, S150m, are described in Sectian 2.1!

S

]

4
JT ﬂ
¥ - _)\ i -
1 SELECTOR UNIT MODULAR LOCAL TYPICAL 170 DEVICES
SUML 63 14-GXX, 2XX
o - £4m
EI—-—» ADAPTER
= 1 . aasic 80aR0 2> BOARD A [ KEYBOARD
‘ 1 with; b
e f' 2Np CHLT ] X
& g ADAPTER
= ' «3—(~4 goarpB [ DISPLAY
’ ! LOCAL'
4 Jj_ COMMUNI- |
owe oo CATION X
, LOGIC
i ' ADAPTER
E : D BOARD C CARD
i v
4th l
. ' and ~—w=| PRINTER BUFFER LOGIC { .y (T
BUS i |
: Y |
! Mains POWER SUPPLY UNIT ﬁ Mains —
S

] - e -

LOCAL TERMINAL NC. ©

REMOTE

oDEMOTE o B mooEm §
i CHANNEL NO. 1

CHANNEL UNIT

L= fP3 FOB REMOTE £4m
TERMINALS
CHRT 6832 P6[} )_ﬂ‘-_'&%.__ MODEM |
1 CHANNEL NO. D
T <18m
! SN
o | ¥
: :] ' |
“ {— Cables deacribed in Section 2. %! ————u
M !
...(:'-__“' 2ND CHRT | _ TYPICAL /O DEVICES
' ,] \ T
s ; . KEYBOARD

‘-'-.-‘-J ' SELECTOR UNIT MODULAR REMOTE ,

SUMR 8314~1XKX/3XX

DISPLAY

‘ﬁ_.jrﬂ

BADGE
CARD
AEADER

Like SUML above - except that a i
‘Remole’ Basic Board has replaced
the ‘“Lacal’ one. -

REMOTE TERMINAL ON CHANNEL ©






! 7T 7 TMAIN MODULE
TEP 6371/72-X0X TYPICAL EXTERNAL
170 DEVICES
£4m
. =) KEYBOARD
i
P S
I LOCAL }
COMMUNI-
CATION )
LoGIc |

J

e BADGE
CARD
! i READER

e

PRINTER
ASSEMBLY

|
|

POWER SUPPLY UNIT

=

T LOCAL TERMINAL NO, 1

Mains

-

——
CFT 6281/83

) KEYBOARD

TW
ey

LOCAL TERMINALS NO. 3-7

MAIN MODILE ’

ol

I
LOCAL’
COMMUNE- I
CATION TYPICAL EXTERNAL
LoaIc , /0 DEVICES
! BADGE
CARD PIN
READER KEYBCARD

—————————— LOCAL TERMINAL NO. 2

TRANSFER
UNIT

TFU 8471

rsﬁmr ‘

TERM. ¢ TERM. 1 /

Optional unit that enables the
coennection of two terminals at
sach remote site, The TFU also
provides a Hne test tacility.
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WMODEM

£15m

TYPICAL EXTERNAL
170 QEVICES

Y o S
‘ £4m
—— KEYBOARD
]
!

MAIN MODULE
TEP 6371/72-X1X

r
| A
! I
’ .
Like TEP 637%,/72-X0X | BADGE
, except that a ‘Remote’ CARD
camiaunication fegic has — = READER

replzced the ‘Local’ one, |

B

Maing —e-

-
|
|
-

BEMOTE TERMINAL ON CHANNEL 1

Figure 1.2-2 Star-Connected Work Stations
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1.2.3 Multidrop-Connected Work Stations

Definition of Multidrop Network Figure 1.2-3
A multidrop network is defined as an interconnecting system where a number of
external points {(in this case; work stations) are connected to a central junc-
tion (computer interface unit} VIA A SINGLE LINE, see Figure 1.2-3. This method

of connecting work stations, that will replace the former star method, has been
introduced to ingrease the capacity and the reliability of the data transfers.

Computer Work
Interface Stations
Unit

Figure 1.2-3 Definition of Multidrop Network

Local Work Stations _ Figure 1.2-4

Up to 32 work stations can be connected to the single multidrop line that is
controlled by the computer interface unit CHLW 6895. However, in typical appli-
cations the number of work stations is limited to 6-8, due to performance
reasons. The CHLW is classified as a master and should, if possible, be located
in the computer cabinet (in TC 6810/11 systems it is absolutely necessary). The
tine exits via a plug at the front edge of the CHLW and can have a maximum
length of 750 m. When being necessary the system can be equipped with more than
gne CHILW, up to a maximum of four,

A work station connected to the multidrop line has usually an I/0 device that
includes the necessary communication interface, a Local Work Station Interface
(LWSI). Such a device is known as the main module of the work station, and
interconnects itself and other I/0 devices with the multidrop line, Figure 1.2-4
shows the most common main modules.

A work station without any [/0 main module is connected via a separate main
module, a Modular Device Adapter - MDA 6411. The system function of this main
module is similar to the former SUMLs; a communication interface interconnects
line and 1/0 devices via adapter boards, and a power supply unit provides the
necessary D.C, supply.

Remote Work Stations Figure 1.2-4

Up to four remote multidrop lines can be controlled by the computer interface
unit CHRW 6896, This unit is classified as a master and should, if possible, be
located in the computer cabinet (in TC 6810/11 systems it is absolutely necess-
ary). The lines exit via four plugs at the front edge of the CHRW, the top one
being addressed as line O and the bottom one as line 3. Line 0 can also be used
for computer-to-computer communications. When being necessary tne system can be
equipped with more than one CHRW, up to a maximum of four.

Each line enters the PTT domain via a local modem that leads to a leased line.
Up to eight drops are allowed on each line, either to singlie work stations or to
work station controllers., However, in typical applications the number of drops
is 1limited to 2-3, due to performance reasons.
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., COMPUTER CABINET I
OR EXU 6864

BACK- '
9.:?;& CHANNEL UNIT
FOR LOCAL
WORK STATIONS .
X27 98Kbps LOCAL HEAD LINE
——[pa 163G v
| ! P
1 Cables described
~CHLW 6895 in Section 2.2! TYPICAL EXTERNAL am
_ /0 DEVICES
{ MAI% MODULE 1 | !
7= 0Kl ) TEP 6371/72 KEYBOARD i :
oKD or GTP 6374 : !
:
______ - : | SDI(SUM) _- I
=_ ] . LOCAL 5D) {SUM)__" l LOCK’:AL
PSR WORK
’ ! STATION | SQI (SUM)T . [EsTaTion|”
_,—‘ f INTER- SD1 (SuM) INTER-
b 2ND CHLW I+ FACE M——-l FACE
V' i
] X ! Lws! PRINTER | e LWsI
= I ' ASSEMBLY| READER ;
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] : malns POWER SUPPLY UNIT J ! Mains POWER ¢
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ath - = = e
. ;
l REMOTE LINES, M-
———==)4 MODEM § i
A i MODEM
GP BUS ! -T-
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. !
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UNIT FOR |
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Ja0[1-G

CHAW 6896

MODEM
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¢
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¢
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-y 2ND CHRW T
b' e
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- MAX. DF 32 DROPS , TYPICAL: 6-8 H

A o

3m 3m

AAIN MODULE ) ( ' MAIN MODULE

Py 6347 CFT 6281/83

(ko)
LOCAL

TYPICAL EXTERNAL
170 DEVICES TYPICAL EXTEANAL

I/0 DEVICES

!m\m MODULE MDA 6411
H

WORK __.
STATION

INTER-
FACE

Lws)

[‘-'T— Ll

Mains _*.-I POWER SUPPLY UNIT I

KEYBOARD

(
4
|
|

UPPLY UNIT Maing

AX. OF 8 DROPS/LINE, TYRICAL: 2-3 &

28 TYPICAL EXTERANAL v2asvas
/O DEVICES

MAIN MODULE MDA 6411

]

KEYBOARD

TEP €371/72

L

xcept that a
3tatlon Interface
{aced the LWSI,

Like above = except that &
Remote Work Station Interface
{AWSI) has replaced the LWSI,

|
L
y

MODEM

‘28 vzasvze
IAK STATION CONTROLLER Vol e e i
3C 6911 I

' *Sypported by software {DC part}

i

E-BQARD COMPUTER |

) Local system structure as shown at top. WSC 65911

Typical numhaer of drops: 4-8.

Lwsl [ X27 26Kbps k!” \!’ ‘i’ \i" \!J

FLEXIBLE
DISC

Y

ORIVE

i &

WER SUPPLY UNIT Mains —de

S—

Figure 1.2-4 Multidrop-Connected Work Sta
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A single work station has usually an I/0 device that is classified as a main
module, i.e, it includes the necessary commuynication interface; in this case a
Remote Work Station Interface {RWSI). This interface connects the 'own' and
other 1/0 devices to the line via a remote modem, A single work station without
any I/0 main module is connected via a separate main module, an MDA 6411 that is
now equipped with an RWSI (compare with local work stations).

A work station controller is a small computer that can be used for converting a
remote drop {via RWSI} into a local structure that is controlled via LWSI. This
Tocal structure is {except for performance) equivalent to the one controlled by
CHLW at the site of the terminal computer.

1.2.4 Connection of Peripherals
Console Typewriter {TW 6862 Figure 1.2-5

A console typewriter of type 6862 can be connected to an interface circuit that
is contained on the computers”® CPU board. In the computers 6810-6812 (CPU P852)
this interface operates according to the Current Loop method, The CTW must then
be equipped with the same type of interface and is connected via a 2-wire cable
(signal and ground) to fast-on pins on backpanel 18.

An upgraded 6810/11 or computers of type 6813, 6314 or 6824 (CPU P857, PB57R,
P857RA) have instead a V24 interface. A CTW equipped with the same type of
interface can then be connected via P7 on backpanel 1B8.

I e
TERMINAL COMPUTER -TC 6810/11/12 TERMINAL COMPUTER -TC 6813/14/24

Backpanel 1iC Bachkpanel| TA Backpanel 1C Backpanel 1A

CENTRAL
PROCESSING
UNIT

-CPYU POSTIR/RA)

CENTRAL
PROCESSING
UNIT

-CPU £B52

v

RETE
L Backpanel 18 -~ g l Backpanel 1B L.

7.5m-cable 7.5m-cable
513t 191 33300 5131 191 50100

TYPEWRITER
-CTw 8ge2

TYPEWRITER
~CTW 6862

)_/ Maing —g

Mains —p

Current Loop Interface Y24 Interface

Figure 1.2-5 Connection of Console Typewriter
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Flexible Disc Unit FDU 6879 Figure 1.2-6

An external flexible disc unit of type 6879 (primarily intended for TC 6810/11)
can be controlled via the computer interface unit CHFD 6848. The FDU can be
equipped with one or two flexible disc drives of type 6867 (each of 250 Kbytes)
and is connected via two cables to front edge connectors on the CHFD.

COMPUTER CR EXTENSION CABINET

FLEXIBLE DISC UNIT
-FDU 6879 '

3Im-cables:
i FDD 6867 \
> 5131 191 73600 a2
| j
1
|
5131 191 73600 _,’ 1
A _ e —
'B ]
# 2anoFOD !
1

i
/
Break Line Coomwd J

Figure 1.2-6 Connection of Flexible Disc Unit

Cartridge Disc Unit COU 6875/76 Figure 1.2-7

Up to two cartridge disc units of type 6875/76 (2x3.1 Mbytes/2x6.25 Mbytes) can
be controlled via the computer interface unit CHDU 6844. The CDUs are connected
to the CHDYU via two separate cables, terminated with sockets that are fixed to
the rack for accepting the edge plugs P1 and P5 of the CHDU.

COMPUTER OR EXTENSION CABINET - . -
S CARTRIDGE DISC UNIT
~CDU §875/76
3m-cables:
1
I >

J
CHANNEL UNIT

P3 FOR DISC UNITS Entry Kit 5131 192 45800 v
-CHDU 6844 ‘ Fixed Disc

5131 191 67800
>_

1
\
S

Figure 1.2-7 Connection of Cartridge Disc Unit(s), type 6875/76
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Cartridge Disc Unit CDU 6877 Figure 1.2-8

One or two cartridge disc units of type 6877 (80 Mbytes) can be controlled via
the computer interface unit CHDU 6845, This unit is classified as a master and
should, if possible, be located in the computer cabinet {in TC 6810/11 systems
it is absolutely necessary). The CDUs are connected via cables that are termina-
ted with sockets, fixed to the rack for accepting the edge plugs P1, P2 and P5
of the CHDU.

] COMPUTER CABINET srcabion: CARTRIDGE DISC UNIT )
OR EXU 6864 mreables: ~Cbu 8877
Figure 1.2-8 5131 194 30700 72 !
Connection of I ] J2  DISC DRIVE
Cartridge Disc l ) Ja
Unit(s), type ’ | :
6877 CHANNEL UNIT |
FOR DISC UNIT CARTRIDGE
-CHDU 6845 l !
i ! J
5131 194 30800 -
5131 194 30900 (”‘D cou W
————— 1
J3
5131 184 30900 I g-{:z | !
’ I ]
J4
1 (I;c;;ﬁ tiﬂ?ésn?(:;(rn — J'/l—}u "‘"i'" )
to 1st drive if just - e~
one s fitted! ‘ K /} ‘
l N - T —.—’ l
—
Cartridge Disc Unit HDU 6961/62 Figure 1.2-3

Up to two cartridge disc units of type 6961/62 (16+16 Mbytes/16+80 Mbytes) can
be controlled via the computer interface unit CHHD 6886. This unit is classified
as a master and should, if possible, be located in the computer cabinet (in TC
6810/11 systems it is absolutely necessary). The HDUs are connected via cables
that are terminated with sockets, fixed to the rack for accepting the edge plugs
P1, P2 and P5 of the CHHD.

k-] COMPUTER CABINET
OR EXU 6864

CARTRIDGE DISC UNIT
6m-cables: -HDU 6961/62

5131 194 41100 T

Figure 1.2-9

Connection of
Cartridge Disc
Unit(s), type

I 1 —3J3 DISC DRIVE
Adapter 5131 194 38800 i

6961/6962 g
CHANNEL UNIT
FOR DISC UNIT f;ﬂl:‘%\:gl:l.—/ .
P3 -CHHD 8886 .
1 Fixed Disc
1 L‘IS/SO Mbytes -
N 5131194 41100 -
Adapter 5131 194 38300 —_ - -
[ : 5131 194 41200 2NDHDY ~ j
I ‘J1 -:
5131 194 41200 - I
}'Ja |
oKl Move terminalor /LL” 2
to 1st drive if just ' r w oy, ,
0KO b one is fitted! I - 4,, -
C |
|
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Matrix Line Printer MLP 6881/82

Card Reader CRD 6885 Figure 1.2-~10

A matrix line printer of type 6881/82 (200/400 l1pm) and a card reader of type
6885 can both be controlled via the computer interface unit CHCD 6847. Both
units are connected via cables that are terminated with sockets, fixed to the
rack for accepting the CHCD’s edge plugs Pl, P2 (CRD cable} and P4, P5 (MLP
cable),

COMPUTER OR EXTENSION CABINET

MATHRIX LINE
: PRINTER

-MLP 6881/82

D |

3.4m-cables:
5131 181 47800/75000

P5 Entry Kit 131 192 45900

4 CHANNEL UNIT
FOR LINE PRIN-]
P3  TER & CARD

P1

F_

READER
P2 -CHCD 6847

CARD READER ,
, -CRD 6885
5. 1m=-cable:
5131 191 53100

Break Lines

S ]

Entry Kit 5131 192 55400 |

Figure 1.2-10 Connection of Matrix Line Printer
and Card Reader

Magnetic Tape Unit MTU 6872 Figure 1.,2-11
A magnetic tape unit of type 6872 can be controlled via the computer interface
unit CHMT 6842. The tape unit is connected via four cables to front edge plugs
on the CHMT. When required it is possible to connect a second MTU-cabinet with
another tape transport.

COMPUTER OR EXTENSION CABINET

3m-cables:

WAGNETIC TAPE )
UNIT
-MTU 8872-001

CHANNEL UNIT 5431 191 46700

8107

Break Line

Repiaced by an Adapler

FOR MAGNETIC gl oy
TAPE UNIT =/ 1 \
~CHMT 6842 -~ 46600
-
46500
on 5131 191 47600
46500 ——_——
P ! 2ND UNIT )
-MTU 6872-002
 J§ J7 #TERNIN _A-Féﬁ:
=——=—# BOARD

1
Board when a second ] ( "j- 1
unit is connected \ |
1
i | Fare \ .
l TRANSPORT ' \'I‘RANSPORT
o 7

Figure 1.2-11 Connection of Magnetic Tape Unit(s)
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1.2.5 On-Line Connections
General

There are several computer interface units available for communications with a
remote data centre, each unit being designed for a specific line configuration
and a certain communication procedure, The interface units can be separated in
two categories; single-line controllers and multiple-line controllers,

Single-Line Controllers Figure 1.2-12

Four single-line controllers (CHLC 6834-6837) are available as single-board
units, connecting to a local modem via a front edge plug. A fifth single-line
controller (CHLC 6891) is composed of two parts:

@ A line contral unit designed in double Eurocard format

® A rack adapter board that enables the line control unit to be plugged into the
computers 6810-6814 and 6824,

COMPUTER OR EXTENSION CABINET I

I ——— PTT DOMAIN
canhes
: -
CONTROL 4m-cables, see Section 2.3! '(ﬂ_ 1
- (o= o
;83:/6535/ l 1 L- i}
68366837 ! | |

Break Lines

. . I

——— CHLC 6881-——— :

et
]

Figure 1.2-12 On-Line Connection via Single-Line Controllers

The main characteristics of the single-line controllers are:
® CHLC 6834, a synchronously operating unit for point to point or multidrop con-

figurations. Line interface: V24/V28. Transfer rate: up to 4.800 bps. Possible
procedures: Uniscope 100, BSC, ECMA 16 and others.
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® CHLC 6835, a synchronously operating unit for loop configurations. Line inter-
face: V¥24/v28. Transfer rate: up to 2.400 bps.

® CHLC 6836, a synchronously operating unit for point to point or multidrop con-
figurations. Line interface: V24/V28. Transfer rate: up to 80.000 bps.
Possible procedures: HDLC and SDLC.

® CHLC 6837, a synchronously operating unit for loop configurations., Line inter-
face: V24/v28. Transfer rate: up to 4.800 bps. This unit is designed for a
specific procedure known as the 'SHB Loop'.

® CHLC 6891, a synchronously operating unit for point to point or multidrop con-
figurations. Line interface: X21/X24/X27. Transfer rate: up to 9.600 bps.
Procedure: HOLC,

Multiple-Line Controllers Figure 1,2-13

There are two multiple-Tine controllers available (CHLC 6838/39}, both being
able to control two lines. However, in ordinary terminal computer applications
there is usually just one line used,

COMPUTER OR EXTENSION CABINET

CHANNEL UNIT
FOR LINE ,
CONTROL

-CHLC 6538
(ALcuzZ)

—— PTT DOMAIN

Sm-cables, see Section 2.3!
MODEM 1 —
! |
'

-
N 1}’ ‘_MODEM 2 1_—§‘§= -
l b e b
]
|

Break Linas

|
L= =
MODEM 2 | — U~ — —
-

b

CHANNEL UNIT
FOR LINE
CONTROL

-CHLC 6839
(sLCU2S)

Break Lines

Figure 1.2-13 On-Line Connection via Multiple-Line Controllers
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The local modems are connected via cables that are fitted with sockets, fixed to
the rack for accepting the rear edge connectors of the controllers.

The main characteristics of the multiple-Tine controllers are:

e CHLC 6838, Asynchronous Medium Speed Line Control Unit (ALCU2). Line inter-
face: V24, Transfer rate: up to 9.600 bps.

® CHLC 6839, Synchronous Line Control Unit (SLCU2S). Line interface: V24. Trans-
fer rate: up to 9.600 bps.
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TYPES OF ON-LINE NETWORKS
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REMOTE - TERMINAL
TERMINAL . COMPUTER

MULTIDROP
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Figure 1.2-14 Basic Configuration and On-Line Networks
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1.3 BASIC DATA TRANSMISSION TECHNOLOGY
1.3.1 Networks

Introduction

Modern data processing technics allow more data to be processed nowadays than
was previously possible. To meet the requirement of transferring larger quanti-
ties of data faster the Public Data Network is added to the Public Telephone
Network which is usually used for data transmission.

Public Telephone Network

Data transmitted over the Public Telephone Network is converted into analogue
signals by means of modem and in the receiving end converted back to digital
signals by another modem,

The maximum permissable transfer rate at present 1is 2400 bps using the
'switched' Public Telephone Network.

Using 'leased' telephone circuits it may be possible to attain rates upto 9600
bps and may be increased further on leased wideband circuits.

Public Data Network

The Public Data Network is designed for data transmission only. The network is a
digital network providing synchronous data transmission, but it is possible to
connect asynchronous data terminal eguipment for lower transmission rate;
600 - 19.200 bps.

Data terminal eguipment with CCITT X21 (X21 bis/X20 bis) interface may be con-
nected to the network.

1.3.2 Transfer Techniques
HDLC Procedure (Protocol)

HDLC (High-level Data Link Control) is the procedure used in data communication



