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Attached you will find the flrst draft of the spec Cassette

System oaglttalre.

Not all chapters have been filled in yet however all input
oy information for development should be available in this do-
{ L cument now,

Agreement on this specificaticn as it is,

between nt, Marketing and the Development organisation

anagemne
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as soon as possitle, especially if the development is to be

done outside Philips.
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Commercial Requirement Spec Cassette System Sagittaire

Chapter 1: Scope

Distn'bution

This document describegs the commercial requirements and considerations

for a cassette system on Sagittaire, consisting of a maximum of two
' S—

cassette drives and a controller. The drives will be the Philips ELA

drive. The controller will be developed to interface to the Sagittaire
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CPU on programmed or multiplex channel. It will allow search and simul-

taneous rewind operations.
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Documentafion will include design specification, manufacturing docu-
ments (Item Identification Documents), maintenance documents and sales

brochures.

All rights strictly resorved.

This specification has to be approved by Management Marketing and Develop~
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Documeninumber L

Chapter 2: Applicable Documents [ Distribution

Section 1: Controlling Documents

ECMA 34 Document No. TC 19/73/1 -

Purchase Specification Philips ELA Digital Cassette Drive

Model dated 72 06 29

Element Performance Specification

Element %3: Central Processor

Section 6: TFunctional Performance

Chapter 4/5: Input/Output System/Multiplex Channel
dated: 25-11-1970

Mechanical Dimensions cassette drive (document no. to be filled in)

Sag Element; .All control units

Baseline 3: Element Design Specificationé

Type of page 4: Description of physical implementation
dated: 15-6-1971
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e Commercial RequirementSpec Cassette System Sagittaire
woed Chapter 4: Product Specification Distribution
o Section 1: Configurator

The cassette system consists of the following parts:
- max 2 cassette drives

a controller (2 cards)

controller-cabinet with power supply and backpanel

tape drive-cabinet with power supply for two drives

I/O bus extender

necessary cables and connectors

All rights strictly recerved. Reproduction or

l Cassette
i drive . B
- ' , 1/0 extender L/Q hns+iﬂtgjiiﬁk,J;ﬁLexiende1

Power ™. Controller Card; -

supply Controller Card! /Ipferruri -
’ (And E:E; !
‘ Power Supply R
Cassette : . '
drive

The cassette drive to be used is the ELA Digital Cassette Deck as
described in Purchase Spécification Philips ELA Digital Cassette

igendom van | Property of: .

Philips-Electrologica B.V. Apeldaom - Nederiand

Drive Model dated 720629. (see Applicable document no. 2)

Up to two drives may be connected to one controller. Two drives

3
1S

with the necessary power supply will be housed in a cabinet. The
controller cards, I/O extender and power supply are to”be placed in ‘\:*
another cabinet, The drives will be connected 1n_p§ra%161 to the con- < NV
troller. The controller is connected to the CPU by means of an I/0
extender. It may be connected to the Programmed channel or the Multi-
plex channel. In case of Programmed channel the interrupt lineiis
activated for each character as well as at the end of each CIO%start
command. In case of Multiplex channel a break line will be adaed which’
is activated for each character, while the interrupt line is acflva-

ted at the end of each CIO start.command to ask for a Sense Status

Alle rechten uitdrukkeltjx voerbehoudsn. Var-
monigvuldiging of modecdeling san darden
In welke vorm ook, Is zonder schrifteiljke

tossteraming ven eigenares nlet geoorloofd.

|
Command. i
1
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Superssdes doc. no. LY ... Date 197 3-08-0%
r,} Philips-Electrolegica B.Y. Apcldcorn-Nederland Pare 49 (15/1 o2
e = . ags e/

5.0 ' 9122 31 50034
- 4 W v l




s ARSIt .. I it A D P = sl

bo e S W S - P

e e R

A T B i A S

e

Documentnumbar L

Commercial Requirement Spec Cassette System Sagittaire
Chapter 4: Product Specification Distribuzion
Section 2: Interface Requirements

4.2.1. Hardware Software Interface
4.2.1.1. Record format

The information is written in blocks as described in ECMA 34.
A block consists of a preamble, data and postamble.'The data
part includes the CRC word, however the CRC word is not sent

" to the CPU. So between controller and CPU only the data without

CRC is transferred.

A tape mark may be written between blocks. To allow: for fast

is not permitted without writtan authority

issuo to third parties In any form whatever
from the propriator.
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3

search operations, the tape marks have to be written at least

£ 50 cm apart.
The minimum block size is 10 data characters (excluding CRC)
to be able to distinguish between a tape-mark and a data block
E in fast search. The maximum block size is 256 data characters
.cg (excluding CRC). f ~
ég When the controller is connected to a multiplex channel the
S% actual number of characters has to be filled in, in the multi-
ugg plex word. 5
éé 4.2.1.2. Addressing and Interrupts
£

The device address of each device consists of the Device
nunber (0 or 1) and the Control Unit Address.
The total is the Device Address of 6 bitsg

Device Address S . y

e e

DN | CUA ] [0 o] cva [

Q'
N

lThe control Unit Address can be sét on-the cohtrollericard. The

. device number is determined by the position of the interface
ébnnector fdr the drive. One interrupt line and one brgak line
are going from the controller to the CPU. An ihteriupt is '
given when a CIO command is finished and the status haé been set.
The controller then enters the Wait state and gives anéinter—

rupt signal. The interrupt is reset as soon as an I/O command .

Alle rechten ultdrukkeli)k voorbehoudan. Ver-

menigvuldiging of madedeling aan derdsn,
In wolke vorm ock, ls zonder schrifteljke

tosatzmming van eigenares niet gesorloofd.

is given for the drive for which the interrupt was issued. On
Programmed Channel interrupts are given for each character. On

Multiplex channel Yreak signals are given.

§> E.D. van Veldhuizen MMG OEM P.P.
@\
i Supersedes dec. no. O e . Data 197%-03-02
7o Philips-Elacircicgica BY. Ageldoarn-Nederian s ’
il - . Paga 4.2/1
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Commercial Requirement Spec Cassette System Sagittaire
Chapter 4: Product Specification Distribution
Section 2: Interface Requirements i

4.2.1.3. 1/0 commands
4.2.1.3%3.1. General

The following I/0 commands will be recognized and executed
by the controller:
CIO start: 1 Lock

.
s
c
S
=
]
§
e
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o
w
4
6
2
)
2
>
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o
T
s
Ll
1]
a
£
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T
<

la not parmitted without written authority

issue to third perties in any form whatever

% 2 Unlock g
g | 3 Erase forward
§ 4 Rewind
. 5 Backward space block
e 5 ordsid gt“u bloch. _ ‘ .
7 Fast Search tape mark backward
; 8 Fast Search tape mark forward
9 Write a block forward i
¥ 10 Read a block forward  « =
£ CIO stop , ; ;
;i Test Status (TST)- il
é" _Input to register (INR)
8 Output from register (OTR)

Philips-Electrol

Sense Status (SST)

The fdrmat of the CIO start commands is:

Y

o 1 4 5 7.8 9 mL,O”.”EJ 15

o1 o o ol m  [1 7@}) B oo

U Al -
R1: SpeleleS the register of which b#tEg=12y 15, 14"55& 15

Ay

ST

specifiy the command sent via the BOU~lines (seﬁ Logi-

‘cal Interfades).

DN Defice Number O or 1

{,U.A.: Conbtrol Unit Address

menigvuldiging of mededeling ean derden,
In wellke vorm ook, is zonder schriftelijke

Alle rechten ultdrukkallk voorbshoudan. Ver-
tocstomming ven eigenares niot gooorloofd.
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a Commercial Requirement Spec Cassette System Sagittaire
- Chapter 4: Product Specification Diatribution
e Section 2: Interface Requirements .
é,n
fs
R1 contents:
. “bitnumber
§§E ' 12 13 14 15 have the following meanings:
%éz NI — l—;>."1" = Forward
s;g > "1" = Fast .
é;g > "O0" = Special cases :
§§§§ "01" = No data transfer
EZE% 10" = VWrite
§f§§ ‘"11" = Read _
§§:§ so that the CIO start commands have the fol-
~ lowing code:
> 0000 Lock : (LOCK)
0011 Unlock : | o (UNLK)
® 0001 Erase forward (ERFD)
;é 0010 Rewind . " (REWD)
%§ 0100 Backward space block 'l (BDSB)
£3 0101 Forward space block SR (FDSB)
'gg 0110 Fast Search tape mng backward (FSTB)
ég 0111 TFast Search tape mark forward (PSTF)
S% 1001 Write a block forward i (WB¥D)
£ 1101 Read a block forward (RBFD)
The formats of the other commands will be given with the description.
The coﬁtrol unit does not accept an invalid command, except for
any invalid CIO command, which generates an interrupt and sets the
$eey program error bit in the status word.
Eggé Valid CIO start commands are only accepted when the contro% unit
ggig is in the inactive state, CIO stop and Test Status are alw?ys ac-
§§§§ cepted. INR and OTR are accepted only in the Exchange staté and
§§§§ SST is only accepted in the Wait state. The various states of the
gig; C.U. are shown on the other page. i
1
" E.D. van Veldhuizen MMG OEM P.P
D) PR (I 15 " | Phitips-Eiectrologica BY. Apeldoor-Hederiand |- 219?’;0@—02
A - N 99 4.2/3
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ot Chapter 4: Product Specification Distribution ?
Fos Section 2: Interface Requirements : :

INACTIVE

53z
_:;:gg ) £ &7 ‘\ \\

2 sftafr ,}/ 11 gﬁ B \SST

13 : ! start jaitde ﬁf e

=23 /] 0uT/INPUT ‘otart of ‘\;i\\\\\ _

gfé’: %4 or Conty [REWIND — END, NN Interrupt
£2%, ' REWIND ™~ ™

ga%: | ¥ =

§§§§ [ [ INR/QTR___ | , .‘“”""'__" T
2e°2 | EXCHANGE | EXECUTE gz)ge WALT

S3¢ . e far g _
58 . \ EIID of Comm_\\__ LIS .

( ™ Interrupt A Interrupt

% or Break !

= A refused I/0 command sets the condition register to "1" and an

§ accepted command sets it to "O".

<2

;g During the execution of any I/O command a non recognized device address
EE sets the condition register to "3". )
-Eé If any CIO start commands (except LOCK,UNLOCK and ®EwWFB) are attempted
gg on anunlocked drive or any CIO command on a drive without a cassette,
éé statusbit no.15 (not operable) is set and the C.U. is switched to the

g
F Wait state.

4.2.1.3.2. LOCK

This command is used to lock the cassette in the addressed drive and

o

to put the tape-head in contact with the tape.

When this command is accepted:

- the condition register is set to "O"

- the C.U. switches to th; Execute state

- the cassette is locked and pushing the retrieval knob has no effect
any more., ‘AIC&L‘PS" ‘N.S : ) ’

The controller switches to the iweeobive state, when the tape i

drive is ready. &fo interrupt is given with this command. % /

Status and error conditions: |

39’ statugbits will be set with this command.WL\ -‘( &ix-fu m;'f’fwu\‘ \(7- {
ahis |

R E.D. van Veldhuizen MMG OIM P.P
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Chapter 4: Product Specification Distribation
Section 2: Interface Requirements

4.2.1.3.3. UNLOCK

This command is used to unlock the cassette in the addressed

drive arnd to emable the retrieval knob.

When this command is accepted:

- the condition register is set to "O"

parmitted without written authority

~ A
6 9
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g ~ the C.U. switches to the Execute state
§ - the cassette is unlocked and may be retrieved by pushing the
“'o ‘ t i k bc ’ [y
2.: re rieval kno wm}"
ef - the controller switches to the imeetive state immediately
) - 6" interrupt is given with this command
Status and error conditions:
g No statusbits will be set with this command.r“ \".A&u, (%] \wﬁw:}’
52 bt 1§
@5 4.2.1.3.4. ERASE FORWARD
axn -
g ;
e This command erases the tape for a length of about 2.5 inches
‘ga E .
;% on the track being recorded of the addressed tape drive. (The
§§ length of a 256 character block is 2.5 inches).
“% When the command is accepted: -
£ ~ the condition register is set to "O"
- the controller switches to the Execute state
- the selected cassette drive moves the tape 2.5 inches forward
(“ K *

% while erasing the tape.

° 3 : 3 . N - N 4
<2 Status and error conditions: i

- if the track is file protected, the device does not sthrt the

control unit switches to the Wait state and gives and 1nterrupt

zonder sch

signal. Bit no. 6 of the status word (Write unable) 1s set.
-~ if the device is not ready, the C.U. switches to the wait state,
|

gives an interrupt and sets bit no. 150f the statuswor@ (not

operable) !

|

Alls rachtan uitdrukks!lik voorbshoudoen. Var-
msnigvuldiging of modedeling een dordan,

In woilke vorm ook, Iz
toestamming van eigeneres nlst geo

- when an erase is performed and the end of tape marker is passed
statusblt no. 10 (end of tape) will Yy be set, ﬁ%¢ the signal

will be stored 1nterna11y in the controller.

!
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Chapter 4: Product Specification Distribution
Section 2: Interface Hequirement

Documontnumbar Lo

4.2.1.3.5. REWIND }

4.2.1.3.6. BACKWARD SPACE BLOCK /

This command rewinds the tape for the track being up, it positions

the tape just after the begin of tape hole.

The command is accepted if the control unit is in the inactive

state and the tape is not in a rewind operation already. ‘

When this coﬁmand is accepted:

~ the condition register is set to "O"

- the C.U. switches to the Execute state, resets the end of tape
flipflop and initiates the tape rewind. ’

~ after the C.U. has initiated the tape movement, it switches to the
inactive state | .

- the selected tape unit moves the tape backward fast until the
tape leader is encountered, then it stops and moves/the tape for-
ward at normal speed, until just after the begin-of-tape-hole.

- when the tape stops and if the C.ﬁ. is inactive it switches Eo

the Wait-status and bit no. 5 of the status word is set. 3

Status and error conditjons: = bt 1S / 2ot K"“'N&A
£f Preenrtrviege ) '

- no s#¢atusror error condition 1is set when a rewind operation is

performed on a drive which was on'begin of tape already.

. prretiT
This command positions the tape backward in the next interblock gap.
When this command is accepted:
- the condition register is set to "Q" ‘

- the C.U. switches to the Execute state ¥
- the selected tape unit moves the tape backward until it is posi-
tioned in the next gap, no matter at what point of a bloc& it

started |
- after the stop command to the drive has been given, the C;U. switches!

to the Wait state and generates an interrupt. ‘

Status and error conditionsg: SPadee
- if the block was a tape-mark, statusbit no. 3 (tape mark) is set
= if no information is on the tape, the tape stops after transport of

500 mm and statusbit no. 4, (no data) is set.

E.D. van Veldhuizen MMG OFM P.P.
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4.

This command positions the tape .forward in the next interblock gap.

When this command is accepted:

Status and error conditions:

.4l
This command moves the tape backward at high speed until a Tape
Mark is encountered. Then the tape is stopped and is moved forward
at normal speed until tne tape is positioned in the gap alter the
Tape Mark.

When this command is accepted:

if the end-of-tape hole is passed during the operation, the

end-of-tape fllpflop is reset g 4 -
——‘*’ ," /

:{ %o ;.5 n})@é{ ¢g\'§ M fuaa, \ac‘vz. (br’—g; |

2.1.3.6., FORWARD SPACE BLOCK

the conditioﬁ register is set to "O"

the C.U. switches to the Execute state

the selected tape unit moves the taﬁe forward until it is posi-
tioned in the next gap, no matter at what point of a block it
started

after the stop command to the tape has been given, the C.U.

switches to the Wait state and generates an interrupt.

if the block was a tapé mark, statusbit no. 3 (tape mark) is set

if no information is on the tape, the tape stop after transport

of 500 mm and statusbit no. 4 (no data) is set

if the end of tape hole is passed during the operation: W o ncks

aé—be&ome_oz.whilewdaia;iﬁﬂbﬁing,meadfmstatusbif““ﬁﬁ?“ﬁﬂn{endwoﬁ—
tape) is set ' |

b%-after/data ‘has-been.read,ystatusbit- HO““%O>W111~nntmbe Detrnbutw

the 8ignal will be stored internally in “the confroller

2.1.3.8. FAST SEARCH TAPE MARK BACKWARD

l
the condition register is set to "O" f
the C.U. switches to the Execute state ;
the selected tape drive moves the tape backward at high speed
until the Tape Mark is read. Then it stops the tape and moveo it
forwvard until the tape is p081+1oned in the gap after the Tane

Mark. No data-check is performed.

E.D. van Veldhuizen MMG OXM P.P.

Supersedesa doc. no. L X Dato 1973..08-02
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- after the last étopcommand has been given to the drive, the C.U.

switches to the Wait state and generates an interrupt.

o R At AT o T ST ST L R R S R

Status and error conditions: )
- when the tape mark has been found , statusbit no. 3 (Tape Mark)
will be set after the command

- if-no tape mark can be found, the tape stops %fteg the begin of bay o

Al rights strictly raserved. Reproduction or
issue to third parties In eny form whatsver
s not permitted  without written authority

I L AN, il i i s el B W M P B N B

% tape hole, and statusbit no.5 (begin of tape) will be set u-CbQ¥% éﬁ:
2 -~ if the end of tape hole is encountered, the end of tape flip flop
£ : - ‘ L
: s e T S
"’3 4.2.17.3.9. FAST SEARCH TAPE MARK FORWARD
{ This cbmmand moves the tape forward at high speed until a Tape Mark
? is encountered. Then the tape is stopped and is moved backward at
? § normal speed, until the tape is positioned in the gap before the
- Tape Mark. _
| §§ When this command is accepted : ..
.Ef ~ the condition register is set to hOV
; g% -~ the C.U..switches to the"Eiecute state
§§ - the selected tape drive moves the tape forward at high speed until
aa the Tape Mark is read. Then it stops the tape and moves it back-
; é ward until the tape is positioned in the gap before the Tape Mark.
No data check is performed.

} £ - after the last stopcommand has been given to the drive, the C.U.

switches to the Wait state and generates an interrupt.

Status and error conditions: : e
-~ when the tape mark has been found, statusbit no. 3 (Tape ngk)
will be set after the command i
~ if no Tape Mark can be found, the tape stops: |
a) after 500 mm after the last block, or i
b) after the first data block after the end of tape hole, with

statusbit no. 10 {(end of tape) set.

Alle rachten uitdrukkelljk voorbeohouden. Var-

monigvuldiging of mededaling aan derden,
in weolke vorm ook, ls zonder schriftslijke

toostemming ven eigonares niet gecorloofd.
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4.2.1.3.10, WRITE A BLOCK FORWARD

13§ rrnae) “g 4

This command writes a block of information on the tape.
When this command is accepted:
- the condition register is set to "O"

- fhe'C.U. switches to the Execute state

. - the selected tape drive turns on the write current, moves the

-tape forward and writes characters, taken from the BOU lines,
after the start length., Before each character the controller
switches to thé Exchange state and issues an interrupt or

a break signal, depending whether it is connected to a
Programmed or a Multiplex charnel. The written infcrmation
is also read by -the read head, to produce a cyclic check

number, so that after reading the CRC-word at the end of the

data, a data-check may be performed vv%m. ’ﬂ3

~ at the CIO stop command or at the End of Range signal, the gV

tape is stopped in a position at least 17€:E§r;fter the ' (;
postamble. After the stop command to the drive the C.U.

switches to t.? Wajit state and issues an interrupt glgnal.

hock o/ Claul €n 2

Status and error condlolons.

- if the CRC check fails, statusbit no. 13 (data error) is set

-~ if the information on the I/O bus is delayed too long, so

that characters cannot be written according to the write
clock, statusbit no. 14 (throughput error) is set
-~ if the end-of-tape hole is passed during the operation: k;élﬁj‘l

a) before or while data is being written, status—blt no~”ﬂb

i SO
2

- (end of tape) is set P fmvﬁ Mztescrs e

b) after data has bgen writfen: statusbit no. 10 w111 not J
be set,-but’ %Hg“s1gnal will be stored internally ln the
controller ‘

-~ if the write command is attempted on a file protected cas-
sette track, the command is accepted but not performéd.

In this case the C.U. switches to the Wait state, biﬁ no. 6

(write unable) of the statusword is set and an interrupt

signal is given.,

5.

E.D. van Veldhuizen MMG OFM P.P,
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4.2.1.%3.11. READ A BLOCK FORWARD

This command reads a block of information from the appro-
priate track of the tape.
When this command is accepted:

~ the condition register ig set to "O"

isgsue to third parties In any form whatever
not permitted without written authority
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é - the C.U. switches to the execute state
E ~ the selected tape drive moves the tape forward and reads
2 , the characters bit by bit as they pass the read head. After
gé a character has been read, the C.U. switches to the Exchange'
™ state and issues an interrupt or a break signal, depending

whether it is connected to a Programmed or a Multiplex chan-
nel. The information also produces a cyclic check number ,
so that after reading the CRC word at the end of the data,
a data check may be performed.

- at the CIO stop command or at the End of Range signal, the
transfer of data is stopped and the C.U. does not en%er the

Exchange state any more

wogica B.V. Apekioorn - Nederiand

- when the interblock gap is reached the tape is stopped and

cigendom ven |/ Property of :

the C.U., switches to the Wait state and generates an inter-

rupt signal
Status and error conditions:

-~ if bus cycle is delayed too long after an interrupt or a
break signal, so that the next character is read before the
previous one has been sent, statusbit no. 14 (Through—
put error) is set |

- if the CRC-check fails, statusbit no. 13 (data error) is set

- if the interblock gap is reached before the CIO stop or
End of Range signal is given, or if the CIO stop or End of
Range signal is given before the interblock gap is reached
Statusbit no. 12 (Incorrect length) is set

- if the end-of-tape hole is during the operation: l)J' le ﬁf mj

a)_hpfole Qr while dafa,¢u~berng-reaa7~e%&iueh1t no. 10

Sarran ol ();)

Aile rechtan uitdrukkeitfk voorbshoudan, Var-

monigvuldiging of modedellng aan derden,
In welke vorm ook, is zonder echrifteljke

togstamming van eigenares niet gscorloofd.

(end of tape) is set.
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b) after data has been read,. statushit 00..10 will-not-be«gety.
et thg;gégnal will be stored internally in the controller
- if no data has been read for 500 mm the tape is stopped, bit
no. 4 (no data) of the statusword will be set, the C.U. switches
to the Wait state and generates an interrupt signal
- if the block was a Tape Mark, statusbit no. 3 (Tape Mark) is set..
F.D. van Veldhuizen T MMG OEM P.P.
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4.2.1.3.,12. CIO stop

/‘(/Ly«f / CaeNR

Format:
1 » 4 5 T 8 9 10 J11 15
ol 1 0o o o = | 1. o0 I@WMU_.-_.é_«_W;,MJ

R1: The. contents of the specified register is not signifi-

YR :
can?.é Q‘:
¢ Device~Number C.U.A.: Control Unit Address
This command stops all data transfer and stops tape movement

‘as soon as possible. However the tape will be positioned pro-

.perly in an interblock
fected by the CIO-stop
ward. The CIO stop has

ter to be exchanged in

gap. The only commands that are af-
are Write a block and Read a block for-
to be programmed after the last charac-

case of Programmed Channel.

This command is always accepted and then :

- the condition register is set to "O" '

- all data transfer is stopped and the tape is stopped in an
| interblock gap as soon as possible

- the C.U. switches to the Wait state and generates an. inter-
none.

rupt signal. Status and error conditions:

4.2.1.3.13. TEST STATUS

DAR

Format:

0o 1 4 5 7 8 9 10 -11 15

011 0 o 1| m_ |1 ol@ [N 7
e e YOS, SRS (KPR RSSO, I O A - Sy, ] ‘:.,“,,‘_"_‘!L

R1: Specifies the register into which the statusbit is loaded.

</
=
L

#évxﬁeviié}ﬁﬁmﬁék,. C.U.A.: Control Unit Address

This command tests whether the C.U. is busy a not. This fact
is indicated in bit 15 of the status word.

This command is always accepted and then: -

- the condition register is set to "O"

~ the state of the C.U. is not changed

A’ ' - bits O - 14 of the BIN lines are "O". Bit 15 is "1" if the
0 .arb ) )
" CU is busy oxr "O" if the C.U. is ready. BIN-line information
1 N IR TEEY . .
JEAN LM is loaded into R®1. Status and error conditions: see above

F
1§

E.D. van Veldhuizen MMG OEM P.P.
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4.2.1,%3,14 Input to Register

Format:

5 7 8 9 114

0__1. 4 d 10
Loli1 o o 1 | m [ o x [0 \D&Ku.v.4.

R1: speéifies the register into which the information
is ldé@ed.

X : don't Eare'

“T.N.: Devi€e Humper
CUA : Control Unit Address

This command transfers one character from the C.U, and loads

it into the Specifiéd register.

When this command is accepted:

- the condition register is’'set to "O"

- the 8 bit contents of the CU buffer is sent to the right
half of R1 via BIK-lines 8-15"

- the C.U. switches to the Execute state

- the C.U. deserializeées (assembles) the next character,
after which it gives an interrupt signal and switches to

the KExchange state.

Status and error conditions:

- if the IFR command was given too late to transfer a cha-
racter, the C.U. switches to the Wait state, setqﬂstétus
bit nr. 14 (thrcughput error) and generates an interrupt
signal.

~

-* ” ’ Al o .
1 PP c‘ur-u) O Vv d \r‘ﬁ-\ Ml \ .
h

. ¥
ughuw& Cza&u4;¢i&gx ia VA Cl#@&&&\ﬁx
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4.2.1,3.15 Cutput from Register
Format:
32 o 1 4 5 7 8 9 10 ©" 15
c& 6 SR, . -,*M”N e s a3 7T ot .......‘...,,.....-n
35 0170 0. 0 | =i o x [@ [XTec.u.4. N
g -~ e A e R
gEg
gaé
3 A - y A : : i
ga. R1 : specifies the register from which the information
g< s s
§5% is taken
'?§~:)§ i “
f:gg X : don't care
EBES ‘
Q= » o
s2ad IrTTDeviceNumber
£ .
N T
g Aol - CUA : Control Unit Address
<Bey :
é"'} This command takes one character from the specified register
) and transfers it to the C.U..
When this command is accepted:
E ,
§ - the condition register is set to "O"
%é - the right half of R1 is transferred to the 8-bits
3
13 buffer of the C.U, via BOU-lines 8-15
&-( .. + ™
~> - the C.U. switcnes to the Ixecute state
sm
¢l - the C.U. serializes the transferred character after
o
©
gg which it gives an interrupt signal and switches to the
& :
% Exchange state.
Status and error conditions:
- if the OTR command was given too late to keep in step
£
% with the write clock, the C.U. switches to the Wait state,
éggg sets status bit nr. 14 (throughput error) and generates
€S0
: 6 T % .
§°%8 an interrupt signal.
3585 ~
£
53
{eie . , : 14 N boylex
= 0 3 5 £ e
g‘-?"g ﬁ’ (W\@ oOruagd e T U g% J» (
é-ggc g J
SELD ’
X o °
2% 8
5°_§
Sof> -
gsode
538¢
£2%§
2533
eSS
L]
E.D. van Velcdhuizen MMG OFM P.P.
Supersades doc. no. L . Dats 1973-08-02
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4.2.1.3.16 Send Status
Format:

o 1 4 5 7 8 910 11 15

o N A S 0 S R R 77 B AT

N I NI I Y 1B 4 B

A r B i T S T

i
i

R1 : specifies the register into which the status
i?forﬁation is loaded,
B7§u: Devidice ﬁgﬁ%érﬁaﬁ

CUA : Control Unit Address

ad  without written auther

fes
Mitt
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lssue to third peartivs In any form whatever

pormit
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is not

This .command transfers the status information of the

addressed tape drive to the specified register,

When this command is accepted:

- the condition registér is set to "O".

- the statucs of the addressed drive is transferred via
“the BIN-lines to the specified register.

- the C.U., switches to the inactive state.

Status and error conditions:

Elgendom van [ Property of :

Philips-Electroogica B.V. Apoldcomn - Nederland

The status word consists of the following bits,
The description is valid when the bit is "1".

Reserved bits are always "O",
Res

o

bit nr. erved

{ 1 Has been not ready -
{
2 Reserved
$623
B Q v
tét% 3 Tape Mark
3538 .
3ggd 4 o data
S, 53 . ®
£gve 5 DBegin of Tape
$sR¢g
XLl 6 Write Unable .
STED
4 X =
ED 7 A-side
3°.5
ER-1Rd -
cs%e 8 Reserved
£2 ek 3 .
§§§§ 9 Device Number
253
RE=S 10 Ind of Tape
11 Program Zrror
12 Incorrect Length
v
8
=" E.D. van Veldhuizen _ MMG OEM P.P.
a‘ .
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13 Data Error
14 Throughput Error
;gg 15 C.U. Busy or Not operable
SEc
E{g 1. llas been not ready
§;§ The C.p. switches from the Inactive state to the Wait state,
§§§§ sets bit nr, 1 and generates an intefrupt signal when a tape
gggé drive changes from not ready to ready. E.g. when a cassette
gigg is inserted.
. This bit is set when a one word datablock containing zeroes
v ) is detected during read, space or search commands.
If the word doés not contain zeioes, the data error bit is
3 set. .
% i 4. No data
gg When the tape is read and no data is encopntered for 500 mm
gg of tape, this status bit will be set and the tape movement
gg is stopped.
g% 5. Begin of tape
§§ After a rewind operation this bit is set and also if a tape
g hole is passed in backward direction while the internal end
of tape flipflop was not set.
6. Write Unable
When a write or erase command is given for a tape of which
the operated track (A or B) is file protected, because no
;g%g write-enable plug has been fitted, status bit nr. 6 is set,
§§%§ 7. A-side "
3
ggéé This bit is set when the A-side of the cassette is up. “hen
igig the B-side is up, this bit is "O". .
B
%;§§ 10. End of tape &,XHL}}P
égg; When a tape hole is passed in forward dire;tion, th
?i%g ' jin rewind operation, before or while—weiting or. reading data-
52;5 this _bit _is set. If th hole-ismpassed in_ forward direction
etper—rriting-or-preadidg-data-Lthis bit is.net~sety-bui..an..in-
ternu}“fTTviTOﬁ”MT+T~bc"*et
PWGJ afcin’  iw klu.c (wre) QJ&L buc}“ data. O (= ﬂ-btuca/u{,
.. i -
£ w.D. van Veldhuizen MMG OEM P.P.
(= 30) ’
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11, Frogram brror

When the C,U, receives an invalid code from the lMultiplex
channel or if an invalid CIO-start command is given, this
statusbit is set. No data will be exchanged on an invalid
command,

12, Inéorrect length

This- bit is set when reading whenever the physical block

lseue to third partios In any form whataver
is not permitted without written authority

All rights strictly reserved. Reproduction or

g length on the tape is different from the block length as
g stated in the multiplex channel.
§ “13, Data Error

i~ N This bit is set when the CRC data check at the end of a-

" block indicates an error. The check is only performed after

- the commands Read a block forward, Jrite a block forwarqiskflfﬁﬁh

14. Throughput error .
If the serialization or deserialization during write or
read coummands is ended before the previous character has
been exchanged with the CPU, this bit is set.
When a throughput error occurs: X
a. when reading, no more data transfers are done, the tape
is stopped in the interblock gap and the CU switches to

the 4Jait state.

Eigendom van [ Property of: -
ips-Electroioglca B.V. Apeidoorn - Necderiand

Phi

b, When writing, data transfer is stopped, the interblock

’ !( gan is produced and the CU switches to the VWait state.
e

f 154 C.U ;Zl

sv or Not ovperable

This bit is set if the C.U. is not in the Inactive state, @ Lkt

.~ f{o : ; ” ’
ﬂ&xb‘uﬁAuE>when it receives a Test status command, or when a command
~/ cannot be executed, due to the status of the cassette drive.
g

E.g. cassette not inserted, no power, cassette not locked.

Alle rechten uitdrukkelljk voorbshouden. Ver-
18 zonder achriftellike

menigvuldiging of mededaling san derdon,

In welks vorm ook,
toegtomming van eigonares nlet geoorioofd.

E.D. van Veldbuizen MMG OXM P.P.
Supersedas doc. no. . . Date 19775-08-02 !
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Commercial Requirement Spec Cassette System Sagittaire

Chapter 4: Product Specification Digtribution
- Section 2: Interface Requirements
| ]
A

4.,2.2., LKlement-user interface
User operation of the cassette system can simply be
described as cassette insertion and retrieval.
Cassette insertion actuates a switch, which notifies
the system that a cassette is in place.
After .the system has locked the drive, the cassette
cannot beé retrieved. Only when the cassette has been
unlocked again, it may be retrieved by pushing the re-

trieval knob.

Iseue to third parties In eny form whatever
I3 not permitted without written author!

All righto etrictly reserved. Reproduction or
from tho proprietor.

The locked state is indicated by means of a light on

the tape drive.

7

"When a system reset (lMaster Clear) is given,all cassettes

should be unlocked.

Eigendom van |/ Property of :
Philips-Electrologica B.V. Apeldcom - Nederdand

ey

%
is zonder schriftelijke

Alls rechten uitdrukkelllk voorbehcuden. Ver-
monigvuldiging of mededeling san derden,
tosstamming van eigenares niet geoorloofd.

In welke vorm ook,

E.D. van Veldhuizen MG OEM P.P.
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All righta strictly resarved. Reproduction or
iasua to third pertiea In any form whatover
Is not pormitted without written authorlty

trom the proprictor.

Eigesndom van [ Property of:
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Alle rechten ultdrukkelljk voorbakouden. Ver-

menigvuldiging of medadellng san derdan,
In weika vorm ook, I3 zondar echriftelijka

tocstamaming van ecigonaras niet geoorioofd.

Logical interfaces §E§?

Interfaces drives-controller. \

The 2 drives will be connected in pé&rallel to the controller.
The logical interface to each drive has been gspecified in
Applicable document no. 2 (Purchase spec Philips EIA Drive
dated 72 06 29.) ' '
Interface cgntréller CPU

This interface consists of the I/0 bus and the interrupt line
and break-line. The I/O bus interface has been described in
-Applicable document'no. 3 (Element Performance Specification
Eiement 3: Central Processor Section 6: Functional Performance.
Chaptef 4: Input/Output System and Chapter 5: Multiplex
Channel. dated 25 11 1970). ‘

The interrupt and break lines are single lines on which
asynchronous signals are sent from the controller to the

CPU. The interrupt signal will be deactivated when an ﬂa( 3377
command is issued. The break signal will be deactivated as

soon as a data transfer between CU and CPU is pcrformed.

Sy

Do~

|

v Y
o)

s

N\

oy

s

4.2.%3.3. Logic levels
On all logic interfaces the voltages levels will be
"o« >0V, < +0, 4V
g 342,47V, <+5,25V
On the controller-drive interface the load currents are
specified in the referenced document.
! On the controller - CPU interface the load currents are:
i
’ ad
E.D. van Veldhuizen MMG OEM P.P.
> ;
Supsarssdss dec. no. Lo, . . , . Dat 2.08=0% i
i “hilins-Tlectrelegica BY. Apeldeom-Hadariand P“fﬂ 1973-08-02
ag
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4.2.4

4.2.5 .
4.2.5.1

4.2.5.2.

Electrical Interfaces

The power requirements for the drives are specified in the
Purchase Specification Philips ELA drive (Applicable document
no. 2). The +24V has to be supplied within the drive cabinet.
The %SV may be taken from the controller cabinet.

The.power supply for the control unit and I/O extender card
will be:™

+5V iS% 7;5Almax.

The I/0 extender will take about 2.2A and the drives take 1A

so the controller may take 4.3A max.

-The input to the power supplies will be 240, 220, 115 or 100V

iio%/single phase.

Voltage is not required to be changeablé in the field. Fre-
quency may be 50 Hz or 60 Hz iB%. Within the above tolerances
the equipment should functfon normally. No damage may occur
when voltage varies between zero and 115% of the nominal value
and when it exceeds 115% to a maximum of 2KV during 100 /usec

at a maximum frequency of 1 Hz.

Safety requirements as stated in VDE, UL, CSA and ECMA documents

should be fulfilled.

Mechanical Interfaces

Drive cabinet

The drive dabinet will contain a maximum of 2 drives. The

" dimensions and fixations of the drives are described in

(see applicable document no. 4). The drive cabinet
has to fit in a 19" rack and will be max 3U high (5%"). The

connector to fit in the drive will be supplied with it.

b

Controller cabinet
The controller cabinet will be hold the controller cards, I/0-

extender and power supply. The controller and extender cards

must have the normal Sagittaire card dimensions as described in

Applicable document no. 5 (Sag. element: All control units.
Baseline 3%: Element design Specifications. Type of page 4

Description of physical implementation. Dated: 15—6-1971).

-

E.D. van Veldhuizen _ MMG OrM P.P.

Supersedes dec. no. L Date 197 5-0c--02
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Chapter 4: Precduct Specification Dictribution
v Section 3: Performance Eequirements

4.%3.1. Performance Characterigtics

~ The controller must be able to handle rewind operations on the two
drives simultaneously or a rewind operation on one drive and any other
command on the other. ;T;;Jﬁk{

- If an interrupt has to be given after an end of rewind it will re-y
main pending' untll the C.U. is in the inactive state.&xﬂwvg_%ilfo ?}Sluu‘

- No waiting time will be included in the commands to wait for the end of]
the action, except with LOCK and Search commands. (m.g. after the

Forward signal has been deactivated, the C.U. does not wait until

Is not pormitted without written authority

iesua to third partiss in eny form whatever
from tho proprietor.,

All rights otrictly reserved. Roproduction or

tha- tape has stopped before it enters the Wait state. In case pf read,

the next command immediately starts the tape again. In case of writg)

\
J

the next command has to wait until the stop~time has ended, but the
command will be accepted).

-~ The C.U. must make sure that a aelay of 20 ms is taken into account

;g between a forward and backward movement of the tape or vice versa
o2 v

%s vwithout raising the C.U.-busy signal. In between two the same move-
§§ ments this delay will not_be apllied.
Eg 4.3.2. Compatibility
gg ‘The recording of information on the cassette tape should be in ac-
éé cordance with Applicable document no. 4 (ECMA 34). However, the

£ recording on track 1 of the tape will be done in the same way as

on track 2. (point 7.4 of ECMA 34).
¥or the Hardware-Software interface no compatibility is required with

any standard and this will be as described in chapter 4 section 2.1.

4.3.3, Reliability.

Reliability of the whole cassette system can.be split up in relia-
bility of the cassette drive and of the controller. For the drive
this will be as deséribed in the Purchase Specification. For the
controller this will be : an MTB¥ of at least 6C00 operating hours

under worst-case conditions as specified in this document.

Alie rechten uitdrukkalijk voorbehouden. Ver-
manigvuldiging cf mededeling sen dorden,
In weike vorm ook, is zonder schriitolijke
tozsteraming van eigenaras niet geooricofd.

E.D. van Veldhuizen MMG ORM PLP.
Supersadas doc. no. L - Deta 19730807
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Commercial Requirement Spec Cassette System Sagittaire
Chapter 4: Precduct Specification
Section 3: Performance Reguirements

Disiribuiion

4.3.4. Maintainability

The Mean Time To Repair for the cassette drive is specified in

over

+
t

the Purchase Spec. For the controller- this will be less than 1 hour
To facilitate maintenance, the following requirements must be

fulfilled:

- distance bétyeen components will allow to attach a normal size

o

rties in eny form wha

measuring clip_to the DIL packages without touching other compo-
nents (other DIL's, capacitors etc). A clearance of 1 mm between

clip and component will be provided

iz not permitlod without written euthority

from tho propriotor.
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- wrapped wires and jumper wires will not be stretched taut
~ it must be possible to use an extender card for measuring pur-
poses

- it must be possible to measure power supply voltages in working

»g condition
;é ~ coordinates must be indicated on the card, as well as first and
%5 last pin number of every connector i
g% -~ card number and type will also be indicated on the card
gé 4.%3.5. Environmental Conditions ‘
E% These are equal for cassette drive and controller and are given in
ﬂg the Purchase Specification Philips ELA cassette drive
&

4.3.6, Storage, transportability and installation .
No addtional requirements concerning these aspects are given above

the specifications in other chapters.
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Commercial Requirement Spec Cassette System Sagittaire W
Chapter 4: Product Specification Distribution
Section 4: Design Constraints

4.4.1. Logical Design Constraints

The logic design will be made using 7TL circuits, which are nor-
mally available through at least 2 suppliers.

In casevthe contfoller will be microprogrammed, the control store

may be MOS. In the design, calculating logic cycle time and circﬁitry-
timing)worstjpase rules will be applied regarding voltage and

temperature conditions.

4.4.2. Electrical Design'Constraints

To ensure a world-wide acceptance, the design will fulfil all known
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requirements regarding safety and radiation as stated in documents

Y
F

of Uﬁ, CSA, VDE, ECMA etc. If all of these requirements cannot

be fulfilled at the same time, because some of them are contra-
dictory, provisions have to be made that at little or no extra
cost the cassette system may be made to fulfil one requirement or

the other, depending to what country the equipment is shipped.

4.4.3., Mechanical Design Constraints

Apart from requirements already given, no‘additional constraints

are imposed.
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i Chapter 4: Product Specification Distribution

" gection 5: Quality Assurance

4.5.1. Element Qualification

To qualify the cassette system at element level the following

<35

§53 procedures should be executed:

§ . e .
sEs - all I/O commands should be executed properly while checking
<. status anpd error conditions

1% ol s

t] i e N

P - with every I/0 command all mentioned status and error con-
%31 ditions will be enforced and statusbits, ending of commands
o o] .

etc will be checked

‘- test programs, which check all I/O commands will run under

anhts
ghts
c
sormi

Al i

extreme conditions of supply voltage and temperature

4.5.2. System Integration Test
_The cassette drives and dont?oller will be built into a Sagittaire

system and will run by means of standard system software.

erland

The configuration of the Sagittaire system will contain at least:

%% line printer, paper tape reader, paper tape punch and teletype.
gg All of these devices'should be working simultaneously tocgether
E% with the cassette. Writing and reading of the cassette will be
53 checked and interference to or from the cassette will also be
éé checked upon.

ettht

4.5.3. Reliability testing

a) Of each cassette drive and controller used in test procedures

s

a record will be kept, stating all failures and errors during

test
g% b) 0f all cassette systems in the field also a record will be kept
i% in order to be able to verify the required MTBF figures and
;é to modify the equipment if necessary.

of

alke verm aok,
emming van eiganarss niet gooorloold.
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