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Attached vou will find the first draft of the spec Cassette 
System Sagittaire. r 
Not all chapters have been filled in yet, however all input 
information for development should be available in this do­
cument no·.,. 

Agreement on this specification as it is, should be achieved 
between Management, Marketing and the Development organisation 
as soon as possible, especially if the development is to be 
done outside Philips. 

Com~ents are awaited in order to come to an optimal result. 
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Comme r c ial Requir emen t Spec Cas s ette Sys tem Sagittai r e 
Chapter 1 : Scope 

Distribution 

Thi s document desc r ibes t he commerc i a l requiremen t s and consi derat i ons · 

for a cassette sys t em on Sagit t a i r e, consis t ing of a maxi mum of two ---... 
casse t te dr i ves and a control ler. The drives wi ll be t he Ph ilips ELA 

drive . The con tro l l er wi ll be developed to i n t erface t o t he Sa gittaire 

CPU on progr ammed or multi pl ex channe l. It wi ll allow sea rch ·and simul­

t aneous rewind oper~tions • 

Doc umentat i on will include des i gn speci f i cation , manufac t uring docu­

men t s ( Item Ident ifi cation Documen ts ), maintenance doc umen ts and s a l e s 

brochures . 

Thi s spec ificati on has to be approved by Management Marketing and Devel op­

ment . Changes may be mad e by formal approval proc edure only , 
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C omme rc i a l RequircmentSp ec Cassette System Sagittaire 
Chapte r 4 : Product Specifi eati on Distribution 
Sect ion 1: Configurator 

I 
I 

I 
I 

The cas sette system consists of the following par ts : 

- max 2 cassette drives 

- a controller (2 cards ) 

- controller-cabinet with power supply and backpane l 

- tape drive-cab ine t with power supply for t~o drives 

- I /0 bus extender 

- necessary cables and connectors 
!-·-- -

!, Cas sette I drive 

[ Power 
_E~pl y 

jcas.set te 
I drive 

l 
·-
.~ 

I lo extende:r---,:-1 
r::>,..~n.uol l er .C.i1.~d l 

Controller Catd 
I 

I Power Supply j 
4---. 

~ .... . ......,..__. 

r/ Q._hu s t 1v,J & t 
-

flle . u.J"'t /1 -
-e aV \../ 1 na" 

' 

!) ~0-..e.x.±..eruie I 

-' 

The cassette drive t o be used i~- t h e ELA Digital Casse t te Deck as 

de sc ribed in Purchase Specification Philips ELA Digital Cassette 

Drive Model dat ed 720629. ( se e Applic ab le document no. 2) 

Up to t wo drives may be connec ted to one controller. Two drives 

with the neces sary power supply will be housed in a cabinet . The 

controller ;ards, I/0 ex tender and power supply are t o be plac ed in 
~ 

another cabinet. The drives will be connected in~~to the con-

troller. The controller is connected to the CPU by me ans of an I /0 

ex tender . It may be conne cted t o the Programmed channe l or the, Mult i ­

pl ex. channel . In case of Pr,ogrammed channe l the in t errupt line !i s 
I 

a c ti va ted for - each character as well as a .t the end of each CIO :start 
! 

c ommand . In case of Multiplex channel a break line wil l be addc,d, whi ch· 

is activated for each character, while the interrupt line is ac;tiva­

ted at the end of each CIO s tart_command to ask for a Sense Status 

Command. 
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Commer c ial Requirement .Spec Casse t te System Sagi t t aire 
Chapter 4: Produc t Spec ifica tion ~~ri~~n 
Se ct ion 2 : I n t erface Requirement s 

4 .2 .1. Hardware aoftware I nter f ace 

4 .2.1.1. Record format 

The informati on· i s wr i tten in blocks as desc ribed in ECMA 34. 

A block cons ists of a preamble , data and pos t amble. The data 

part i nc l ude s t he CRC word, however the CRC word is not sent 

to the CPU. So be tween controlle r and CPU only the data withou t 

CRC i s trans ferre d . 

A tape mark may b~ wr it t en betwe~n blocks. To allow;. for fast 

s earch operat ions , t he t ape marks have t o be writ t en a t least 

50 cm apart . 

The mi nimum block s i ze is 10 da t a qharac ters (excluding CRC) 

to be able to dis t i nguish between a tape-mar k and a dat a block 

in fast search. The maximum blo ck size is 25 6 data characters 

(excluding CRC). 

When t he controll e r is connected to a mul tiplex channe l the 

actual numbe r of charac t ers has t o be filled in, in t he multi­

plex word. 

4.2.1. 2 . Address ing and Inte r rup ts 

The devi ce a ddress of . ea ch devic e consis ts of the Device 

number (0 or 1) and the Control Unit Address . 

~ he total is the Device Address of 6 bit s 
Device Address 

- .. - . 
The control Uni t Addres s can be se t on the controlle~fard. The 

devi c e . numb er i s d-etermined by the position of the int 'cr f ace 
i 

connec tor fo r the dr ive. One interr upt l ine and one pr'eak line 
. -

a re going from the controll e r t o t he CPU . An interrupt , is 
. 

L 

given when a CIO command is fi nished and the status ha~ been set . 

The contro ll~r t hen enters the Wait sta t e and gives an! int er-
! 

rupt signal . The interrupt is res e t as soon as an I/0 bommand 
! 

is given f or t he dr ive for which t he i nterrupt wa s issued. On 

Progr ammed Channe l interrup ts are gi ven fo r each charac t er. On 

Mul tip l ex channel Qre ak s ignals are given . 
- ·-- ------------------------- - -------....--- - ---------1 

E. D. van Veldhui zen M:MG OEM P . P . 
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Docuroontnumber 

Commerc ial Requ i rement Spec Cas □ et te System Sagit taire 
ChapteT 4: Product Specifica ti on Distribution 

Section 2: I nterface Requi r ements 

4.2.1.3. 1/0 commands 

4. 2. 1 • 3. 1 • General 

The following r/o c ommands will be recognized and exe cuted 

by the controller: 

CIO start: 1 Lock 

2 Unlock · 

3 Erase forward 

4 Rewind 

5 Backward space block 

6 Forward c; t I'( c..t h\och.. ·-:: .... -·~ '· \ 
$ 

7 Fast Search tape mark backward 

8 Fast Search tape mark forward 

9 Write a block forward 

10 Read a block forward :,; Jf 

CIO stop 

Test Status ( TST) . 

_ Input to register fINR) 

Output from register (OTR) 

Sense Status ( 9ST ) 

The format of the CIO start commands is: 

O 1 4 5 7 8 9 10 1 1 15 

W _1_ 0_ ;-----o r---~~1 - ._-=_--.-[ ~1 ~~----1--1 -~~~ 9-~~~~~~-~-~--~--=J 
R1: Spec ifies the r egiste r of which b~ -r 13, 14 and 15 

specifiy the command sent via the BOU-lines (se~ Lo g i ­

cal Interfa2es) . 

DN: Device Number O or 1 

~.U.A .: Con t rol Uni t Address 

I i . 

E.n. van Veldhuizen MMG OEM P .P . 
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Commercial Requi re ment Spec Cas se tt e Sys t em Sagittaire 
Cha p t er 4: Product Specification 
Section 2 : I n ter face Hequi r ement n 

R1 contents : 

· bi tnumber 

12 13 

t 
14 15 

L= 7'. 

. . > 
1/ 

have 

111 11 

II i II 

11 00 11 

11 01" 

" 1 0" 

II 1. 1 11 

t he following meaning : 

= Forward ; 

= Fast 

= Special ca s es 

= No . data t ransfer 

= Write 

= Read 

... 

s o that the CI O s tart commands 

lowing code : 

c:::;: 0000 Lock ' 

00 11 Unl ock •. 

0001 Erase f orwar d 

00 10 Rewind 

.0100 Backward space bl ock 

0101 Forwa rd space block 

01 10 Fast Sea rch tape mar k · backward 

011 1 Fast Sea rch tape rriark f orward 

1001 Write a block forward . 

1101 Read a block forward 

Diatribution 

-~ .... -..,.,' 

l 

' . ,. 

. 

have the fo l-

( LOCK ) 

( UNLK ) 

( ERFD ) 

( REWD) 

( BDSB) 

( FDSB ) 

( FSTB) 

( FS'l'F ) 

(WBFD) 

( RB FD ) 

The f ormats of the other co mmands wi ll be given with the descript ion . 

'l'he cont rol unit do es not acc ept an invalid co mmand , except f or 

any invalid CIO command, which gene rates an inte r rupt and set s the 

progr am erro r bit in the sta t us wo rd . 

Val i d CIO start co mmands are only accepted when the control unit 

i s in the inac t ive sta'te , CIO s t op and Test Status are alw~ys ac-
. i 

cepted . INR and OTR are accep ted only in the Exchange stat~ and 

SST i s only accepted in the Wait sta te . The various states ; or the 

C. U. are shown on t he othe r page . 

E . D. van Veldhuiz en 
Supemec.foo dee. no. I L I PhiHps-E!ectmloglca r .V. l· pe!doo? 1-; lcderland 

• l 
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Co mme rc ial Requi re ment Spec Cassette System Sagittair _ __j_ 
Chapte r 4 : Product Specification Distribution i 
Sec tion 2 : I n te rfac e Requi r ements I 

Interrupt 
or Break 

INACTIVE 

A refused· 1/0 command sets t he condition regis ter to "1" and an 

accepted co mmand sets it to "0". 
During the execution of any 1/0 command a non recogni zed devic e address 

sets the conditi on registe r to "Y'. 
If any CIO start commands (except LOCK ,UULOCK and ~~) are attempt ed 

on anunlocked drive or any CIO command on a drive without a cassette , 

statusbit no.15 (not operab le) is set and the C.U. is switched t o the 

Wait state. 

4 , 2 . j , • 3 • 2 . LOCK 

This co mmand is use d to lock the cassette in the addre s sed drive and 

to put the tape -head i n cont act wi t h the t a pe . 

When this command is acc ep t ed: 

- the condition r egis te r is set to "0 " 

- the c.u. · switches to the Execu te sta te 
' 

- the cassette is locked and pus hi ng the retrieval knob has ~d effect 

any more. 

The controller switches to the .w.,e,,e,:~..:v'€ s tat e , when 

drive is ready. 4'fu i nterrupt is given with t his command. 

Sta tus and error condi tions : 

J!1j, s t a tusbi ts wi ll be set with this command. ~ :t 'tt 

ln l ,~ 

I 
~he t a pe 

I 
I 

I 
•~ OL\ ~ \( .,.. 

E . D. van Ve l dhu i ze n I .!"IKG 0Er1 P . P . 
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Co mmercial Requirement Spe c Cas sette System 
ChQpter 4: Product Spec ification 
Sect ion 2 : I nterface Requirements 

4. 2.1.3. 3. UNLOCK 

T Dcetm1Gntnumber 

Sagittair~ 

[□i::i: ri bution 

This command is used to unl ock the casset te in the addre ssed 

drive and to errable t he re trieval knob. 

When this command is accep ted : 

the condition regi ster is set to "0" 
the C,U. switches to the Execute state 

- the casset t e is unlocked and may be retrieved by pushing the 

retrieval knob . ~'" the controller swi tches to the ~->v"e state immediate l y 

- ,ild>'" {nterrupt is given with this command 

Status and error conditions: 

)Io s ta tusbi ts will be set wi th this co mmand• 1 ~ ~ \tot- · 1' 
· r ,r 

4.2 .1.3.4, ERASE FORWARD 

This command erases the tilpe for · a length of about 2 .5 inches 

0n the track being rec6r~ed of the addre ss ed tape drive. ( The 

length of a 256 chara cter bl ock is _2 . 5 i nches) . 

When the command is accepte d: 

- t he condition register i s set to "0" 

- th~ controller switches to the Execute state 

- the selected cassette drive moves the tape 2.5 inches f orward 

while erasing the tape. 

Status and e r ror conditions: ' ii 

- if the track is fii.e protected , the devi ce does not · s ·t~rt , the 
I 

control unit switche s to the Wait state and gives and ~nterrupt 
: i 

signal. Bit no. 6 of the status word (Write unable ) is ; s et . 
I 

- if the device i s not ready, the C. U. swi t ches to the whit state , 
i 

gives an interrupt and se ts bit no. 15of the s tatuswor~ (not 

operable) i 
I 
I 
I 

when an erase is performed and the end of tape marker ls passed 
. ~ ,ut : .,,

1 
s ta tusbi t no. 10 ( end of tape) will "!J:ffi be set , ~ the signal 

will be stored internally in _the control ler . 

E . D. van Veldhuizen N!''iG OEH P .P . 
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4.2.1.3.5. REWINTI 

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

the tape just after the begin of tape ho le. 

The command is accepted if the control unit is in the inac tive 

state and the tape is not i n a rewind operation a lr~ady. 

When this command is accepted: 

- the condition register is s et to "0" 

- the C.U. switches to the Execute s tate , rese ts t he end of tape .. 

flipilop and initiates the tape rewind. 

- after the C.U. has initiated the tape movement, it switches to t he 

inactive state 

- the selected tape unit move s the t ape backward fast until the 
I 

tape leader is encountered , t hen it stops and moves the tape for-

ward at normal speed, until just af ter t he begin-of-tape- ho le. 

- when the tape s to ps and if t he C. U. is inactive it swi t ches t o 

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

h1~ is- I M'~ Status and it;.r c~ di t t oii:s : -

- no sstr&w~·or error cohdi tion is set when a rewind operation is 

pe r fo rmed on a drive which was on begin of tape a lready. 

4.2.1.3.6. BACKWARD SPACE BLOCK 

This command positions the tape backward in the ~t interblock gap . 

When this command is accep ted : 

- the condition registe r is set to "0" 
' 

i I 
- the selected tape unit moves the tape backward unti l it i ·s 

i 
tioned in the . next gap, no matte r at what point of a block it 

- the C.U. switches to the Execute s tate 

posi -

start ed 
I 

I 

I 

- af ter the stop command to the drive has been given, the C~U. switches: 

to the Wait s tate and generates an in te rrupt. 

Status ind error conditions: I 
- if the block was a tape - mark , statusbit no. 3 (tape mark) : is set 

- if no info rmation is on the tipe, the tape stops after transport of 

500 mm and statusbit no. 4 , (n o ~ata) is set. , 

' 

MMG OEM p . p . I 
1-----------....---,------------------- --<-------- ------ -. 

I L I Data 1973-08 - 02 l 
. Pl ilips-Electmlc ·lea B.\/. Ap,:.:ldoom -Neder!~nd Page 4 • 2/6 j ,._ __________ ..,._.. _ __, ·---~ 

E. D. van Veldhuiz en 

Supcrcedo9 doc. no. 

• l 



l 
!l 

I:,$~ 
t.::_, 

., 

,__ __ ·------- - ----------- ---~---------·----------...------------,-
Documentr.umber 

Cornm ercial He quirement Spec Cas se tte System Sagi ttaire 
Chapte r 4: Produc t Speci fication 
Sec tion 2 : I nterf ace Requireme n ts 

if the end-of- tape hole 

end-of-tape flipflop is 

is pas sed du. r ing the operation, the 

reset 

- ' \ ~oi 
4.2.1.3.6. 

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

When this command is accep te d: 

- the condition r egister is set to "0" 

- the C.U. swi tches to the Execute state 

- the selected tape uni_t moves the tape 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. 

Status and erro r conditions: 

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

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

of 500 mm and sta tusbi t no. 4 -(no data) is set 

- if the end of tape hole is passed during the operation: h'r 1o.~~t--
. . . ' 

a+-o~e-o ;r; ~h.~ · .§_b_..eing_.;i;.ead s-t-a-tu-str · ~~-'0- tend--0£.--

t ape ) is set 

..l:)~f..te r- e:-a t-a- has een-x.e.ad.,--&-ta·tushi-c-ITO"':-t · wi-11 
- --- - ---

the- signal - will be stored internal'Ty- Inthe contro-ll-er 

4.2.1.3.8. FAST SEARCH TAPE MARK BACKWARD 

This command move s the tape backward at high speed until a Tape 

Mark is encountered. Then the tape is s to pped and is moved forward 
! ' 

at no rmal speed until tte tape is positioned in the gap af,it 1r the 

Tape Mark . _ 

When this command is accepted: 

- the condition registe r is set to "0" 

- the c,u; swi tcihes to the Execut e state 

I 
I 
I 

- the selected tape drive moves the tape backward at high sp~ed 

until the Tape Mark is re ad. Then it stops the t ape and moves it 

forward until the ~ape is positioned in the gap a fter the Tape 

Mark. No data-check is performed . 

L 

i------E_._D_._v_a_n_V_e_l,.d_h_·,..u_i_z_e_n _________________ -+-_M1_1_G_ 0 __ ~_:I\_I _P_. P_. ___ I 
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.,. after the last ·s topco mmand has been given to the drive, the C. U. 

switches to the Wait state and generates an interrupt . 

Status and error conditions : 

- when the tape mark has been f ound 

will be set after the command 

statusbit no . 3 (Tape Mark) 

- if· n9 tape mark can be found, the tape stops after the 
- --J 

tape hole , and statusbit no. 5 (begin of tape) will be 

if the end of tape hole is encountere~ the end of tape flip flop 

_:!f➔~:f~~e·\.rt' ·~ 
4,2.1.3,9, FAST SEARCH TAPE MARK FORWARD 

This command moves the tape forward at high speed unti l a Tape Mark 

is encountered. Then the tape is stopped and is moved backward at 

normal speed , unti l the tape is positioned in the gap befo re the 

Tape Mark. 

When this command is accepted: 

- the condition register is. set to "011 

- the C, U. switches to the Exe cute 'state 

the selected tape drive moves the tape forwa rd at high spe ed until 

the Tape Mark is r ead . Then it stop s the tape and moves it back ­

ware until the tape is positioned in the gap be fore the Tape Mar k . 

No da t& check is perfo r me d . 

after the last stopcommand ha s be en given to the drive, the C. U. 

switches to the Wait state and gene rates an interrupt , 

Status and error conditions : ij 
- when the tape mark has~ been fo und , statusbi t no . 3 (Tape ha rk) 

will be set after the command · \ ! I 

- if no Tape Mark can be found, the tape stops: \ 

a) after 500 mm afte r t he l ast block , or 
i 

b) after the first da t a blo ck after the end of tape hol e , ¥ith 

statusbit no. 10 (end of tape) set • ! 

i-:::-----:--E:--. n_._ v_a_n_v_e_lrd-:-r_,uTi_· z_,_e_n __________________ -l_r-'_L1>_1G_ o_2:_M_ P_._P_. ___ j 
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Phi!ips-E!ectr-0:ogica B.\!. HP{~ldoom • Ne!:k,tlz:nd 1 9 '/ 3- 08 - 0 2 I 
Paga 4 . 2 / 8 . l '-------------'----L------ ---------------L-...::.;__ .:...:_::.!__.:._ _______ j 



.._ 

-------------------------· --------.------~ .. -.. _____ B 
Dccumontnumber -_ ' L 

Comme rci a l Re quirement Spec Cas s ette System Sagit taire ,--------­
Chapter 4: Product Specifi ca tion 
Section 2 : Interfa ce Requiremen t 

4.2.1.3.10. WR I TE ·A BLOCK FORWARD 

Distri')11tion 

This command writes a block of information on the tape . 

When this co mmand is accepted: 

the condi ti on register is set to "0" 

the C.U. swi tches to t he .Execute state 

- the selected tape dri ve turns on the write current , moves the 

· tape fo rward and wri te s characters, taken from the BOU lines , 

after the start length , Befo r e each character the controller 

switches to the Exchange state and issues an interrupt or 

a break s i gnal, depending whether it is connected to a 

Programme d or a Multiplex channel, The written information 

is also rea d by -the r ead head, t 6 produce a cyclic check 

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

data, a data-check may be peiformed 

- at the CI O stop command or a t the End ~ ~ ~ !_ th: _ 

tape is s toppe d in a position a t leas t ~ af ter the 0 
postamble. After the stop command to the drive the C,U. 

switchesj t o th~ ·waf t state and issues an int errup t s ignal . 
fl, ,,.~; ~, o, ., -t'et-:, t ' ,e e .. ~ '"'4 l u ,, ~- t 1 

Status and erro r conditions: - ' 

if the CRC check fails, statusbi t no. 13 (data erro r ) is set 

- if the information on the r/o bus is del ayed t oo long , so 

that characters cannot be writ t en accord i ng to the write 

clock,statusbit no . 14 (throughput error) i~ set 
,._.'.A- ( l... if the end - of- tape hole is passed during the operation : r ,l I N' 

a) before or while da ta is being written, s t ~s,J,t no-. ·O 

(end of tape)..is set "_. . .,,- -~~ . _J ).,{.(.u,..1.....-i..;~ ,' 

b) after. data has be en_... . .wrtt en, statusb.1t no. 10 wi l ;l not 

~t, b-t't't~ gna l wil l be stored int ernall~ :in the 

cont r oll er I 
I 

if the write command is attempted on a file pro tect ed cas -
; 

sette track, the command is acce pt ed but not perfo r med. 

In. this case the C.U. switches t o the Wait state, bit no. 6 
(wri te u nab le) of the sta t usword is set and an int errupt 

signal i s given .• 

E. D. van Ve l dhui zen MHG O? M P . P . 
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4.2 . 1 , 3 ,1 1 . READ A BLOCK FORWARD 

I 

7 

This command reads a block of information f r om the appro ­

priate track of the tape , 

When this command is accep ted : 

- the condition register is set to 11 0 11 

- the C.U. switches to the execute ~tate 

- the selected t a pe drive moves the tape forward and r eads 

the characters bit by bit as they pass the read head , After 

a cha racte r has been read, the C.U . switches to the Exchange 

state and issues an interrupt or a break signal, depending 

wbethe r it i s connected to a Programmed or a Multiplex chan­

nel . The information a l so produces a cyclic check number , 

so that after reading the CRC word at the end of the data , 

a data check may be perfo rme d . 

- at the CIO stop co mmand or at the End of Range signal , the 

transfer of dat a is stopped and the C. U. does not ente r the 

Exchange state any more 

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

the C. U. switche s t o the Wai t state and generates an inter­

r upt signal 

Status and error conditions: 

- i f bus cycle is delayed t oo long after an interrup~ or a 

break si gnal, so that the nex t character is read before the 

previous one has been sent, statusbit no . 14 ( Through-

put error ) is se t -.. 

- if the CRC- check f a ils , s ta tusbit no . 13 (data error) i s set 

- if the interblock gap is r eached befo re the CIO stop or 

End of Range signal is given, or if the CIO stop or End of 

Range signal i s given before the interblock gap is reached 

Statusbit no . 12 ( I ncorrect length ) is set 

~ if the end- of- tape hole is during the operatic~ : "''t ft~( ~J 
a ) be r ox e o r w h.U _e__d.a,t a i.s~ .e-i'"l'l"g-r~tl-,a,t,a.-t.w..h..i.~ 

( end of tape ) •is set. 

E. D. van Veldhuizen m tG OEM P . P . -----------------------------------'--~ I L I Data f 9'/ ) - Otl - 0 2 
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b) M.t.YJ.?,-~a has been reafl4,_S~ta.t.l.J.:g.bit.J2&, _w wW.l- ~ 

~ theVsignal .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 si gnal 

- if the block was a Tape Mark, statusbit no. 3 (Tape Mark) is set •• 

.... 

B. D. van Veldhuizen · MMG 0 EfiI P . P . 
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4,2,1,3,12. CIO stop 

Format: 

0 1 4 5 7 8 9 10 

x ~~ 

111 15 

:I o=I=· =1 ==o==-o_-_-~~l-==-R-1_-=_~---=----1~~-o 7......:...iii>-=· ·_· -~ 
'u. A. ________ . ___ J 

' 
R1: The -o6ntents of the specified regist e r i s not signifi-

cant. 

¥= Dev±c 
\A'\-~ 
Numb-ru; C.U . A.: Control Unit .Address 

This command stops all data transfer and stop s tape move ment 

as . soon as possible. However the tape will be positione~ pro­

perly in an interblock gap. The only commands that are af­

fected by the CIO-stop are Write a block and Read a block for­

ward. The CIO stop has td be programmed after the last charac­

ter to be exchanged in case of Programmed Channel. 

This command is always accepted and then: 

- the condition re gis t er is set to "0" 

all da t a transfer is stopped and the tape is stopped in an 

interblock gap as soon as possible 

- the C, U. switches to the Wait sta te and gene rates an , i nter­

rupt signal, Status and error conditions: none . 

4.2.1.3.13. TEST STATUS 

Format: 

0 1 

lo 1 0 

R1: Spec ifies t he regi s te r i n t o whi ch the sta tusbit i s l oaded. 

~ - 1Je~.i: cb flf"lll · e'i:- C. U. A,: Con trol Uni t Addre ss 

This command tests whethe r the C. U. is busy~ not. Thi s f act 

is indica t ed in bit 15 of the s tatus word . 

This comma nd is always accep t ed and then: 

the condition r egi s t er is set to "0" 

- the stat e of the C.U. is not changed 

\ _ · bits O - 14 of the BIN l i nes a r e "0". Bj_t 15 is "1" i f t he 
~~h ~ ·

1

1 
I CU is busy or "0" if the C. U. i s r eady. BIN-line i nformo. t ion 

1 tl~U ~1r !
1 n is loa ded in t o R1. Status and erro r conditi ons : see above 

...--- ---- -":l'--- --- ------- ------ ------- ,----------- - -1 
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4. 2.1. 3.1 4 Input to Reg ister 

F'or ma t: 

~ 1. 4 5 Lo 1 0 0 1 R1 

R1: specifies the regist e r into which th e 

is loa.1t ed . 

informat ion 

X: don't care 

-i:r:rr.:i'.lev'r'c 8 l U Jiffi"'e"'f" 

CUA: Control Unit Address 

This command tra nsfers one character from the C.U. and lo ad s 

it into the specified r egiste r. 

wben t hi s co mmand is acce pted: 

- the condi t ion regi ster is ' set to "0" 

the 8 bit conten t s of the CU buffer is sent to the right 

half of R1 via BI N-line s 8-15 · 

- the C.U. swi tches to t he Exe cut e state 

- the C.U. de ser i a liz~s (assemb les) the next charact e r, 

aft e r which it g i ves an i nte rrupt signa l and sw i tches t o 

t he Exchange sta t e. 

Status and error conditions : 

- if the INR command wa s g iven too l ate to trans f er a cha­

r a ct e r, t he C. U. swi t che s to the Wa it sta t e , sets~status 

bi t nr . 14 ( throu ghput erro r) and genera tes an int e r rupt 

signa l. 

~ ~ ~ t { lui.._ 
elev~~\ J 
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4~2.1.3.1 5 Ou t put fr om Register 

Forma t: 

R1 : specifies the r egi s t e r f rom wh i ch the in forma tion 

is taken 

X don't care 

CUA: Control Unit Addr ess 

This command takes one cha r a ct er fr om the speci fie d re gis ter 

and transfers it to the C. U •• 

When t h is co mmand is a cc ept~ d: 

- t h e condition r eg i s t er i s s e t to "0 " 

- the .right ha lf of R1 i s t r ansferred to the 8-bi ts 

buffer of th e C.U. vi a BO U- l ine s 8-15 

the C.U. switc he s to t he Execute s t a te 

- the C.U. seri a lizes the t r ans f e rr ed char acte r a fter 

wh ich it g ives a n in terrupt s i gnal and sw i tches t o t he 

Exc hange sta t e . 

Statu s a nd e r r or c ond i tions , 

- if t he OTR co mmand was g iven t oo late t o keep in step 

with t he wri te cl oc k , th e C. U. switches t o the \-hilt state , 

sets sta tus b i t nr. 14 (throuehpu t error ) and gener ates 

a n i n t e r rup t si gnal . 

fk 
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Ct a pte r 4: f r cduct Spe ci fica t i on 
Sec t :o n 2 : I nterface T?e n:,irements 

System Sagittaire 
Distribution 

4 . 2 .1. 3.1 6 Send Status 

E . ]) . 

Supersodes doc. no. 

Fo rma t : 

R1 : sp~cifi e s t he re g i s ter into which t he sta t us 

fnforf?a ti on is loa ded. 

~ - : De, l e e c.'ii, ~ 
CUA : Control Unit Addre s s 

This .c ommand trans fers t he status informa tion of the 

addr esse d t a pe dr ive to th e s pecified r egister. 

When t hi s co mmand ~ s accepted: 

- the condition register is set to "0". 

- th e s t a tu s of t he addres s ed drive i s transfe rre d via 

th e BIN-line s to the s pe cified r egist e r. 

- th e C.U. switc he s to t he inactive sta te. 

Status a nd error co nditions: 

The s t atus word cons i s t s of t he f bl lo wing bi t s. 

The desc r ip t io:1 is va li d when t he bi t is "1". 

Res e rv e d bits a r e alway s "O". 

bit nr. 0 Reserve d 

1 Ha s bee n not ready 

2 Re serve d 

3 Tape Mark 

4 i-io da t a 
.... 

5 Be5i n of Tape 

6 1.-.'r i te Unab le 

7 A- s ide 

8 Rese rve d 

9 De vi c e Number 

10 En d of Tape 

11 Program 2rror 

12 I:1corre c t Lengt h 
• 
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Com merc i a l R.eq_u i rer:i~n t ..)pee Ca s se tte Sy s tem SaB;itta ire 
Chap t e r 4: Pr oduct Speci f i cat ion Ddribu,ion 

Section 2 : I n terf&.ce 2equ i r ~;ne nts 

13 Data Error 

14 Throughput Error 

15 C.U. Busy or Not op~rable 

1. Ha s· bee n not r ea dy 

The C; . U. switches fro m the Inactive state to the Wait state, 

set~ blt nr. 1 and generat e s an int errup t si gn~l when a t a pe 

drive changes from not r eady to ready, E.g . when a cassette 

is i n s erted. 

.. 3, Tape Ma rk 

This bit is set when a one word datablock con t a ining zero es 

is detected duri ng r ead, space or search co mmands, 

If t he word do e·s no t con tain zeroes, the data error bit i s 

set. 

4. No data 

When the tape is read and no data is encoun tered for 500 mm 

of tape , t his status bit will be set and th e t ape movement 

is stopped. 

5. Begin of tape 

Aft e r a rewind opera tion this ·bit is se t and als o if a t a pe 

hol e i s pa ssed in backward d ir e ction whi le t he i nt ernal end 

of tape flipflop was not set. 

6. Writ e 0nab l e 

When a write o r e ra s e co m,:1and is giv en for a ta.r,e of which 

the ope r a t ed tra c k (A or ll ) is file prote ct ed , be cause no 

writ e - enable plug ha s been fitte d , status bit nr , 6 is set . 

7, A- si de 

This bit is set when the A-side of t he cass ette i s up. :.'he n 

the B- s i de is up, t his bit is "0". 

10 . End of t aue 

When a t a pe ho l e i s pa s s ~d in forward direction , 
Ix ~~;-() 
otheF t l..a n 
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11. Prog ra m Er r or 

Whe n t he C.U. r ece i ve s an invalid co de from the Mu lt i plex 

ch annel or if an i nvalid CIO- s t a rt co mmand i s give n, this 

statusbit is set . No data will be exchan ged on an inva lid 

com.11-and. 

12. Incor~ect l e ngth 

'!'his bit · is set ,,,, hen r ead ing whe never the phys ical block 

l ength on the tape is different from th e block leng th as 

stated in th e multi plex chan ne l • 

., 1 3, Da ta Error 

This bit is set when the enc data check a t the end of a 

block indicates an error. The check is on ly performe d after I 

t he command s Rea,d a block for ward , ,·/rit e a block forwa rd/ Sca. ra, i-
14, Throughpu t error 

If the s e rialization or des er ialization dur ing write or 

read co mmand s is ended before t he previous cha racter ha s 

been exc hanged wit h the CPU , t hi s bit i s set. 

When a throu ghput Brror occurs : 

a. when reading , no more dat a t ransfe r s a r e done, t he tape 

is sto pped in t he interblock gap and the CU switc he s to 

the ,./a it state. 

b. When wr iting , data transfer i s stopped , the interb lock 

/

":'\ ga~' i s produce d and t he CU s wi t che s t o t h e Ha it sta te. 
V ('.>.) , · 0: 

-15 , C . U . usy or No t oue rab le ,, 
This bit is set if t he C.U. is no t in t he I na ctive stat e ~ 

J\.R.)jj ~u~(_ whe n it rece ives a Test s tatu s co mman d, or whe n a co mma nd 

0 cannot b e executed , due to t he s t atus of t he cas sette drive . 
--

E.g. cas se tte no t inse rte d , no power , casse tt e not locked. 

E . D. van Veldhuizen MMG 
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Commer c i a l Re quir emen t Spec Casse tt e Syst e m Sag itta i re 
Chapte r 4: Pro duc t Spe c i f i ca tio n Distribution 

'., e c Lio n 2 : ln te r .:.~a c e :10½ui r 0 :J9 n ts 

4. 2. 2. 

,· 

El ement -use r i nterfac e 

Use r opera ti on of t he c a s se t t e s y s t e m c a n si mp ly be 

described as c as s e tt e inse r t ion and r e tri e va l. 

Casset t e i nser ti on a c t uat e s a s~ i t ch, wh i c h no tifie s 

the sys t e m t ha t a c a s ae tt e i s in pla c e . 

Aft erJhe sys t em has locked t he dr iv e , th e cas se tte 

c a nn o t ~ ~ re tri e ved. Only whe n the casse tt e ha s be e n 

u n locke d a gain , it ma y be r e trie ve d by pu s hing the re­

tri e va l knob. 

The locked sta t e is indic a t e d by means of a li ght on 

the t a pe drive. 

Wh e n a syst e m r e set ( Mas t e r Clear) is g iven,all cassettes 

should be unl ocke d. 
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Commercial 
Chapter 4: 

Requirement Spec Cas s et t e 
Produc t Specification 
Interfac e Requirements 

System· Sagi ttaire 

Di.:: tribut fO n 
Sect i on 2 : 

4.2.3 

4.2.3.·1 

Lo gi cal interfaces 

Interfaces drives-controller. 

The 2 drives will be connected in the controller. 

The lo gical interface to each drive ha s been specified in 

Appli cable doc ument no. 2 (Purchase spec Philips ELA Drive : 

dat ed 7 2 O_(j 2 9 • ) 

Interface contioller CPU 

This interface consists of the I/0 bus and the interrupt line 

and break-line. The r/o bus interface has been described in 

·Applicable document no. 3 (Element Performance Speci fication 

Element 3: Central Processor Section 6: Functional Performance. 

Chapter 4: Input/Output System and Chapter 5: Mult iplex 

Channel. da te d 25 11 . ! 970). 

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 de ac tivated when an * ( S'S r) 
command is issued. The break signal will be deactivated as 

soon as a data trans fer between CU and CPU is performed. 

Lo gic levels 

On all logi c interfaces the voltages level s will be 

"0" 
II 1 fl 

)OV, < +O, 4V 

)+2,4V, <+5,25V 

·on the controll er-drive interface the l oad currents are· 

specifi ed in the r e ferenc ed document. 

On the controller - CPU interface the l oad curren ts are: 

• 

E . D. van Veldhuizen }1MG OEM P • P . 
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Secti on 2 : Interfac e Requirement s Dietribution 7 ~----------------------·----------~-----------~ -
Electri ca l Interfaces 

The power requirements for the drives are sp ec ified in the 

Purcha se Spec ification Philips ELA drive (Applicable document 

no. 2). The +24V has to be s uppli ed within the drive cab inet. 

T6e +5V may be taken fro m the controller cabinet. 

The _po we r supply for the control uni t and I/0 ex tender card 

will be:'· 

+5V ±5% 7~5A max. 

The r/o 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 

± 10% -single phase . 

Voltage is not r equired to be changeable in the field. Fre­

quency may be 50 Hz' or 60 Hz :!:5%. Within the ab ove toleranc es 

the equipment should function normally. No damage may occur 

when voltage varies between zero and 115% of the nominal value 

and when it exce eds 115%.to a maximum of 2KV during 100 ; usec --at a maximum fr equency of 1 Hz. 

Safety requirements as stated in VDE, UL, CSA and ECNA do c uments 

should be fulf i lled. 

Mechanical Interfaces 

I)rive cabinet 

The drive dabinet wi ll conta in a maximum of 2 drives . 

dimensions and fixations of the dr i ves are desc r i bed ih 

The 

(see a pplicable document no . 4). The dr ive cab inet 

has to fit in a 19" rack and will be max 3U high (5¼"). The 

c onnector t o fit in the drive will be suppl ied with it. 

4 .2.5.2. Cont roller cabinet 

Supersed ,s doc. no. 

The controll er cabinet will be hold the controll e r cards , I /0-

extender and power s upply. The control l er and extender cards 

mus t have the norma l Sagittaire card dimensi ons as described in 

Applicab le documen t no. 5 ( Sag . el ement : All control units. 

Bas eline 3: Element de s i gn Spec ificat i ons. Type of pag~ 4 
De scription of physical impl ementat ion. I)ated : 15-6-19 71). 

E. D. van Vel dhuizen J\'Ii'IIG OEM P . P . 
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Chaut e r 4 : Produc t Sue c i f ica ti on Oie,!ribuhon 
Sec tion 3: Perfor manc e Requireffien ts 

4,3.1. Pe rformance Charac t e r istic s 

- The controller must be able to handle rewind oper a tions on the two : .. 

drives simultaneously or a rewind operation on one drive and any othe r 
~..,,.. n.,,_ 

command on t he other. ~ ,,,. 

-· If an interrupt has to be given af t er an end of rewind it will re- / I. 
main pending '·u~ntil the C.U. is in the inactive state. ~ ~11t- lt,0 ,'15U. a ~ 

- No waiting ti~e will be included in the co mmand s to wait for the end 0 1 

the action, except wi t h LOCK and Search co mmands. (E.g. after the 

Forward si gna l has be en deactivated, the C,U. does not wait until 

tha tape has stopped before it ent ers the Wait state. In case of rea~ 

the next -co mmand immediately star t s the tape again. In case of write.) 

the n ext co mmand has to wait until the ~top-time has ended, but the 

command will be accepted). 

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

between a forward and ba ckward movement of the tape or vice versa 

without raising the C. U,-busy signal. In between two the same move­

ments this de lay will not be apllied. 

4.3.2. Compatibility 

-The recording of inf orma tion on _the casset t e tape should be in ac­

cordance with Applicable documen t no. 4 ( EC MA 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). 

For the Hardware - Software interfac e no compa t i bility is re quire d with 

any standa rd and t his will be as de s cribed in chapter ~ section 2.1, 

4.3.3. R~liability. 

Reliabi l i t y of t he whole cass e tte sys tem can .. be spl it up i n r e lia-..,_ 

bility of the casset te drive and of the controlle r . For the drive 

this will be as described in the Purchase Spec ification. For the 

con troller t hi s will be : an MTBF of at least 6000 opera t ing ho ur s 

under worst- case condi tions as specified in this a ocument. 

E . D. van Vel dhuizen T'iJ.TG 0 Ef·1 P . P . 
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Chapter ,1. : Product Specification I Diutrioufon I 
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4. 3. 4. Ma intainability 

The Me an Time To Re pair for the cassette drive is specified in 

the Purchas e Spec . For the controll er - this will be less than 1 hour 

To f ac ilitate maintenance , the follo wing requireme nts must be 

fulfill ed : 

distance b~t~e en components wil l allow to attach a norma l size 

me asuring clip _to the DIL package s without touching other compo ­

nents (other DIL's , cap~citors etc) . A clearance of 1 mm between 

c lip and component will be provided .. 
- wrapp ed wires a nd jumpe r wires will not be stretched taut 

- it mu s t be pos s ible to use an extende r card for measuring pur-

poses 

i t must be possible t o measure power supply voltages in working 

condit ion 

- coordinates must be indi cated on the card , as well a s f irst and 

l ast pin number of every connector 

- card number and type will a l so be indicated on the ca rd 

4.3. 5. Envi ronmenta l Conditions 

These are e qual for cas s ette drive and controller and are given in 

t he Purchase Spec ification Philips ELA casse tte drive 

4. 3. 6. Storage, transportabi l ity and installation . 

No addtiona l requi reme nts concerning these aspec ts are given above 

t he specifications in other chapters . 

E . D. van Veldhuizen MMG OEl'f P . P . 
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4.4.1. Logical Des i gn Constraints 

The l ogic desi gn will be made u s ing TTL circuit s , which are nor­

mally ava ilable through at least 2 suppliers. 

In case the controller will be mic ropr ogramme d , the control store 

may be MOS. In the de s i gn , calcula ting logic cycle time and circuitry· 

timing worst-case rul es wi ll be appl ied regard i ng voltage and 
) ' 

temperature condi t ions. 

4.4.2. Electrica l Design Constraints 

To ensure a world-wide acceptance , the desi gn will fulfil a ll known 

require ments regarding safety and radi at ion as stated in documents 

of UL, CSA, VDE, ECMA etc. I f all of these requirements cannot 

be ful fi lled at the same time, bec ause some of t hem are contra­

dictory, provisions have to be made that at little or no extra 

cost the cassette system may be made to fulfil one requi rement or 

the other, depending to wha t country the equipmen t is shipped. 

4.4.3. Mechanical Design Constraints 

Apart from requirements already given, no additional constraints 

are imposed. 

F. . D. van Ve ldhuizen 
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4. 5.1. El ement QuaJ.ification 

To quali f y the ca sse tte system a,t element level the foll owing 

procedures s hould be executed : 

- all r/o commands should be exe cuted properly while checking 

status azi.d error conditions 

- with everf 1/0 command all mentioned sta tus and error 6on­

ditions will be enforced and statusbits, ending of commands 

etc will be checked 

test pro grams , whi ch check all I/0 commands will run under 

extreme conditions of supply voltage and te mperature 

4.5.2. System Integration ~est 
.. 

The cassette drives and controller will be built into a Sagittaire 

system and will run by means of standard system softwa re. 

The conf i gura tion of the Sagittaire system will contain at least : 

line print e r, paper tape reader, pape r tape punch and teletype. 

All of these devices s hould be working simultaneously together 

with the casse tte. Writing a nd reading ot the cassette will be 

checked and interference to or from the cass e tte will also be 

checked upon. 

4.5.3. Reliability testing 

a) Of each cas sette drive and contro ller u sed in te s t procedures 

a record wi ll be kept, stating all failur es and errors during 

test 

b) Of all casset te systems in the f i eld also a record will be kept 

in order to be ab1..e to verify t he require d MTBF fi gures a nd 

to modify t he equipmen t if necessary. 

E.D. va.n Veldhuizen I"fMG OEI-I P .P . 
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