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1 - SCOPE 

The cassette tape uni t us e d o n Sagitta ire is the 

Philips profess iona l c asset t e unit or the Amp ex 

one . 

Th e control unit will allow to connect up t~·4· · 

cassettes t ape units according to the size of 

, the hardware which should be three Sagi~taire 

·cards. 
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1.5.1. Computer Interface 

It is the · standard I/0 bus inte rface . De pending on 

the channel to which the control unit is connected, 

the following connections are done: 

Standard I/0 bus 
/ ' / ) 

Cassette c.u . 
" 

., C. · P. u. 

Multiple ·- Break line 
channel - ' F 

.. 
Ask data 

-....~~ , 
Exchange 

Progra[!lmed 
channel 

Ask statu s Interrupt lir e ; 

..._ 
.r 

Exchange 
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SIGNAL 
NUMBE R 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

1.2 
13 
14 

15 
16 
17 

A U THOR : 

ROB ERT 

ELEMENT 22 o ~ CAS SC'l'TE TP. PC UNI'J.1 CONTROLL!:R 

BASE LI NE 2 : ELEMENT PERFO HM ANCE SPEC IF ICATIONS 

TYPE OF PAGE: 5 EXT ERN/"' L LOG IC INTERFACE 

1o5.2. De vice in terf ~c e 

Signals . fro m th e contro l l er to the device 

NAME 

SLT/ s e lect 
FWD Forward 
REV Re verse 
FAST Fas t 
WCD Write command 
WCD/ Write comma nd 
RCD Rea d command 
RCD/ Re ad command 
WDA Writ e data 
WDA/Write data 
LCK Lock 

ACTIVE I 
PHILIP S 

0 Volt 
---· 
5 
5 
5 
5/0 

- - · 
5/0 
--
5/0 

- -
5 / 0 

INACTIVE LEVEL 
AMPEX 

0 Volt 
0 / 5 

- -
5 
5 
- -
0/ 5 

0 / 5 
-
0/5 
- -

SIGNALS FROM THE DEVICE TO TH E CONTROLLER 

WEN/ Write e n ab l e 0 0 
RDY/ Ready 0 0 
BET/ Be ginning or 

end of ... ,t'ape 0 0 
A/ A or B side 0/5 0 / 12 
RDA/ Read data 0 ·o 
CIP/ Cassette in 0 0 

place 

S IGN A TU R E R ESPONS I OL E APPRO VA L. 
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IL 
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1 

2 

3 

4 

Cont e n t s 

Bas ic inform a t i on 

I /0 

1.1. Tape unit c har acteri s tic s . 

1.2. Contro l unit c harac teri stics 

Commands 

2.0. Summary 

2.1. Tes t s t a tu s 

2.2. CI O c ommands 

2.3. Stop c ommand 

2.4. I NR c omma nd 

2.5. OTR c omm and 

2.6. SST comm a nd 

Stat us Co n f irmati on 

P rogrammi ng r ul e s 

4 .1. P rogr a.rnme d ch a nn e l without inte rrup t l i nes 

handling. 

4.2. Programme d c h a nne l with inte rrupt h andling 

4.3. Multi p lex ch a nnel. 
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Mo de l 

Typ e of encoding 

Ta pe speed 

Nu mbe r of t rack. 

per side 

1 : Bas ic i nfo rmation 

1 .1 . Tape unit cha r a cte ri s tics 

1.1. 1. Ta o~ u ni t s oecifications 

Phili ps 

Ph a.se encoded· 

7.5 i ps 

1 

Am pex 

Ph ase encod e d 

1 

Number of ca sse tte 

side 2 ( A or ·3 ) 2 ( A or B ) 

Typ e of head 

Data rate 

Start time 

S t op , time 

Mn.x irnum time to 

r e wind a 282 feet 

t ape 

Error rate 

De nsity 

1\UTJ IOR 
ROT3 ERT 

Superse des do c . nr. 

S. I . P. 15 37 1 

Read af t er write 

750 c h/sat 7. 5 ip s 

20 ms max . 

20 ms ma x 

.45 s 

1 r ecoverab l e in 

106 bit s 

1 un recover a ble in 

1.0
7 

bits 

Read aft e r,write 

750 Ch / sat 7.5 i ps 
· • . 

40 ms max 

40 ms max 

45 s 

1 r ecoverable in 

5. 10
6 

bits 

8 00 bpi 800 bpi 

RESPOi~S I BLE 
LE BRETON 

APPHOV1\ L 
C0TTET 
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1.1.2. Cassette tape specifjca tions 

Casset t e type: Twin hub, coplanar 

J Rpe tvp ~ Magn e tic tap e certified for 1600 fcpi 

Ta oe size : 282 ft long 

0.15 i ~1ide 

750 ui thick 

Data c ap acity : 2.8 million bits on each track 

Til e protect : Tv10 replace able write enable plug 

in cut-outs at rear edge of 

cassette frame 

Tape side ide ntification: Asymetrically posi­

tioned cut-out in 

rear edge of cas se tte 

frame . 

Numb e r of head 

) 2000 

'l'ape markers 

p asse s before drop outs occur s · 

: two oblong_holes as beginning 

of tape and End of Tape for 

opti~al indication 

Location · 3.94 i from the physical beginning 

of magnetic tape. \ 
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• F'Ui.JCTI OIJAL p ERf'ORi'-1.1\NC E Distrib ution 

1.1.3. Record format 

A~j'.l' i-: 0!"\ 
i~Ol~ERT 

Supcrs,] <.fos doc . nr. 

The in formati on on the tape is ~ r ranged in 

characte r s of 8 bits. 

The characte r s a re arranged in blocks . A block 

s h all c onsist of a preamble, data and a post­

amb l e . The data portion of a block is 1 to 256 

charac t ers long. 

Pre amble 

When running in the forward direction, the 
ti 

preamble pattern "'110101010 i s the first cha-

racter of each block. 

Postambl e 

Wh e n runnin g in the forwar d direction , the 
ti 

po sta1n!ile pattern 11 f101010 ·10 i s the l ast cha-

r acte r of each block. 

The pre ambl e and postamble c haracte r s :. 
· - J 

are generated by the C. U. Th e y are 

never sent to the CPU when re a ding a block, 

as first and 1 ast character , except the· 

postamble c an b e sent as l as t charac t er if the 

programmed . length of the block is g r eater th a n 

th~ phys i~a l leng th of t h e record. 

R S-.;-t-'CJ;!"STI J L, t , 

Ll::Bf<. f: 'l'O'.J 

;,,[~ li :0.JVr.,., 
CO}'TErr 

I L I PH I Lli'S ~ i.J ATEi~ia (:Lf:CTHOi'l !!~U!: Pr.OF ESS IOH 1/El ·· en I Date 1 4 0 9 0 7 1 
fOW ENAY-AUX- RO!:>[$ Pa ge 6 4 ----- --~__.:._ _________ ______ L..::'._::::_ __ ~:.__::_ __ ______ _ 

tl2 l 1 227 01}£130 



---------------------------------------------------
3AG EL S~ENT 22.2 : CAS SE l'T E TAPE: rnn T CO!rl.'HOLLER Do cum f! n tnum ber L 

B/'.31::LINE ;? : EL !::f-iF:::·!'L' l?E I-H'O(~f-; ANCE: SPE:Cl f• ' ICATI ~l.t, ... ' ---------~-
'.l'YPE O? PA GE 6 : FUJ'KTIONAL PEl< F' ORMANCE DitrilJUtion 

AU TH OR 
l\ ·J~3 E RT 

Sup cr~.; e dcs doc . nr. 

LRC character 

Wh e n reading or r ead ing after writing a b loc k, 

tl1e same we i gted bit s of all th e characters are X 

ored by the cassette control unit. Th e st~tus 

word of th e ended o perat ion will indicate a data 

fault if the character sum in the C. U. is 

different from zero. 

For this ·~urpose ih~ progra m ha i to g eh~ rate 

a LRC characte r in the data por tion of a block 

wh e n writing. 

RE SPONS I BLE 
LE E\ F"<f::;TON 

1\PP i<O VAL 
COTT ET 
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1 . 2 . Contro l unit ch a racteristics 

Bit number 

BIN/ BOU lines 

A U 'l'·~ ·J f~ 
!~OP CR T 

Up t o four t a pe units can be connected to the 

control unit. 

The tape con t rol unit is connected either to 

the multiplex cha nn e l or to t h e progr illnmed 

channel ( with or without interrupt handling ). 
, 

, . . . . -· . -

The corre sponde nce b etween the BIN/BOU lines 

and the ch a.rac ter' s bits is the following : 

bo b l b2 b3 b4 bS b6 b7 

' 
08 09 10 11 12 1 3 14 1 5 

The l east significant b it of a character , b7 , 

is first r e corded. 

RE SP o; ! :~ l l ',LC 
LE: BRETON 

A!f l:JH OVAL 
C(VTTE'l' 
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SAG ELEMENT22. 2: CASSETTE TAP E UN IT CONTROLL ER 

BASELINE 2 : ELEMENT PERFORMANCE SPEC IFICATIONS 

TYPE OF PAGE : 6 F'IJNCTJ QNAT, PF: R PQRMANC E 

AUTHOR : 

RO BER11 I 

2 - INPUT/OUTPUT COMMANDS 

2. 0. Sur..r.ia ry 

The control unit has to recognize the f ollowing 

commands : 

2.1. TST 

2.2. Comma nd s I/0 start 

2 0 3 0 _J;J,,O 

2.4. INR 

2.5. OTR 

2.6. SST 

SIGN A TURE 

2.2.1. Erase forward 

2.2.2. Forward space block 

2.2.3. Backward space block 

2 .2. 4. Write a bloc k forward 

2.2.5. Read a block f orward 

2.2.6. Search tape mark forward 

2 .2( 7. Search tape mark b ackward 

2.2.8. Rewind 

2.2.9. CIO lock/unlock 

stop 

RESPO NS I 0L E APPROV A L 

LEBRETON COTTET 
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ELEMENT 22 .:2 CASSE TT E TAPE UNI T CONTROLl ER 

BASELINE 2 : ELEMENT PERFO RMANCE SPECIFICATIONS 

TYF'E OF PAGE: 6 • FIINCTIONA I, PF:RfORMA.Nf...E_ 

RO BER T I 

In a general way a refu sed I/0 command sets 

the condition regis t e r to "1" and an accepted 

one r ese ts it to "0". 

During th e execut ion of a ny I/0 command a non 

r ecogn i zed device address se t s th e condition 

regi ster to 11 3" . 

The control unit do es not a cc e pt invalid 

comma nd, except _for any invalid CIO start 

comma nd which gener ates an interrupt and 

program error indication in th e statu s word. 

The control unit performs any CIO comma nds 

whatever th e sid e A or B of th e cassette i s up. 

Cau tio n o n t a pe h and ling 

Any I/0 operati on on a raw c assette or 

previously rewound c asset t e must begin by a 

forw a rd space block on order to-reach the 

logica l beginning at the tape. The t ape mot ion 
1 

stop s a fter a n e nding hol e during a ny 

opera tion wi t hout data tra nsfert. 

SIGNATU R E RE SPONSIBLE APP HOV AL 

L EB RETON COTTE T 

Ph i Ii ps DR ta Systems 
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6 : FU!xCTI01•JAL PE RFOR MA!-!CE -. Di_
5
!ributio n _ 

bit value 

bit n° 15 

AUTH OR 
ROn F.RT 

2 o1o TST Test stah1 s command 

0 1 4 5 7 8 9 1011 12 15 

I 0 1 0 0 · 1 I R1 
1

10
1 

DN le u A I 

Coll.Ao : Control unit address 

DoN : Device number (00 to 11 ) 

R1 · Indicates the register into which status 

bits are exchange d du ri ng this instruction o 

Thi s command must be u se d before starting any I / 0 

operation , to test if the control unit i s in ready 

stale 

This command.is always accepted by the control unit 

and does not disturb the eventu a l running operation 

o f the control unit . 

During the execution of TST the BIN content s are sent 

into R1 regi s ter, with the following meaning : 

1 

C oU ■ busy (not r e ady ) 

RESPOi\i SIBLE 
LF, !'PF:TO:.i 

0 

re_ady 
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Af.J 'i'i :OR · 
POF [l~T 

2. 2 CIO St ar ting c omm a nds 

0 1 4 5 7 8 9 10 11 12 15 
01-1 o o o 1 

C. U . A. : Control Unit Add_ress 

: Devic e Number 

R1 

R1 Con ten ts 

bit·numb e r 

bits v a lue 

: The bits number 1 2 , 13, 14, 15 of this 

register specify the command sent via th~ 

BOU lines 

-··' 

J.. 2' 13, 14, 15 
·, 

comm a nd 

0 0 0 0 Lock/Un.Lock 
0 0 0 1 Erase forward 

0 0 1 0 Backward space block 

0 0 1 1 Forward space block 
-..,..~~-;.Q."' 

0 1 0 1 Write a block forw a rd 
- · 

--·-- - --- - --- -- . ·--- . ··- · ·- . 

0 1 1 1 Read a blo c k forward 

1 0 0 0 Rewind at fast s p ee d 

1 0 1 0 Search Tape Ma rk .back 1:✓ard 
I. 

1 0 1 1 Search Tape Marek fo rw a rd 
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2.2.1. Erase forw a rd 

AUT;:'JR 
P :, i< F: Fx 'l' 

SupersedJ s doc. nr. 

Exe cution time : 380mse c 

This comm an d is u sed to e r ase the t ape for a 

distance of approximate ly 2.5 inches, on the 

tr a ck according to th e side b e ing up, on the 

2.ddressed t u.pe unit. (The length of a 256 

character s block is 2.5.inches ) 

Thi s comm a nd i s accepted • .c: 
l .L th e Control Unit 

is in the inactive state and if the tape unit 

i s not in a rewirid opcration :-

The Condition Regi ste r is set to 111". if the . 

command is not acc e pte d. When this command is 

accepted 

state , 

The condition registe r is reset t6 z e ro, 

The controll er switches to the "Execute " 

The s electe d tap e unit moves the tape 

forward, e r ase s a p art of the tape and stops, 

if the device is op e rable and if the working 

track is not file protec ted. 

If the track is file protected, the 

d e vice doe s not start, ' the Control Unit swi tche :­

to the "wait statu s " s tate · . The bit n°6 of th e 

sta tu s word is set. 

If the devic e is not ready , the C.U. 

switches to the "wait statu s " s tate and the bit 

n°15 of th e statu s word is set . 

Wh e n an er ase operation i s perform e d in the e n d 

of t a pe a r ea , the t ape will stop as soo n as th e 

end of tape hole i s de t ected and th e bit 10 of 

the statu s wo rd i s se t. 

I 
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2.2 . 2 .. Forward soace b l o c k 

Th is comman d i s u s ed to move th e work ing tr a ck 

f orward to the n e xt interbloc k gap on the 

addressed unit. 

This comma nd i s accepted if the control unit i s 

in t h e inac tive state a nd if the t ape unit is not 

in a r ewind opera tion. 

Th e condition r eg ister i s s et to "1" if the 

command i s not a ccepted a nd nothing e l se h appe n s. 

When this comma nd is a cc e pted : 

th e c o ndit{6n re~ i ~ i e r is r ~se t ~o zero 

- the controll e r s witch es to the "E xecute 

state'.' 

the se l e cted t a pe unit moves th e t a p e forw a rd 

'Th e re i s no data exc h a ng e~, a nd no parity check -

Wh e n the next interblock g a p is r eac h e d, the 
. . . 

t a p e s tops. I _f . a n End o _f Tap_e i s . encountered, the . 

th e t ape s tops aft e i th e e nding hol e , a nd th e bit 

n° 10 o f th e s t atus ~ord is ~e t~ 
. i 

Even following a write bloc k or era s e g ap command 

an accepted forwar d space command i s perfor·med, c}n d 

the tap e mo ve s 0ntil th e end of a previously 1 

rec orded bloc k is fo und. If the t a pe i_s r aw , ·it 

moves until th e en ding h o l e' detection , th e tap e 

s to ps , and th e bit N° 10 of the status word i s set . 
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Thi s command is used . t o move the wo rking track 

backward of t he addr e s sed unit to the next 

interblock g a p. 

Thi s command is accept e d if the C. U. is in the 

inactive state and if th e tape unit is not in a 

rewind oper a tion . 

The Condition Reg i s ter i s set to "1" if the com­

mand is not accepte d and nothi ng else h appens . 

When . thi s comm and is acce pted 

The Con dition Re gi s ter is reset to zero, 

- The Control l er switches to the "Execu.te " 

state, 

The selec ted tap e unit . moves the . tape 

backward. Ther~ is no d ata exchange, and n o 

parity che ck. 

1i hen the next in t erbl ock gap is reache d, ' 

the t ape stops. If the_ space is performed in the 

End or Beginning of t a pe a rea , the tape stops after 

the hol e d e tection and the n° 10 of the 

Status word i s set. If the track is r aw the tape 

moves until th e beginning of tape area , . the t ape 

s tops after an ending _hol_e and the bit n° 10 C?.f _ __ __ __ ___ _ 

the status word is set. 
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2.2 . 4. Write a Bl ock Forwa rd 

This command i s u sed to write a b lock fetched 

f rom the ma in storage , on the \·fork ing track of 

the a ddres sed tape unit . 

'I'h i s command is accepted if the Control Uni t is 

in the inac tive state and if the t a pe i s not in 

a r ewind operation . 

'rhe Condi t i o n· Registe r is set to 11 1 11 ·if the com­

mand is r e f u sed , and nothing else happ e ns . 

When this comm a nd is accepted : 

- Th e Condi tion Register is reset to zero , 

- .The C.U . switc hes t o ·the 11 Execute 11 s t a t e . 

- The selecte d tape unit moves the t a pe 

forw ard and writes characters t ak en on the BOU 

l ines. At the ~nd of the Multipl ex tran sfer or 

if" a STOP command is recei v ed , the C. U. realizes 

t he Interblock Gap and s tops the t a pe . 

A write command assigned to a file protected 

track is acce~ted but not performed . In this 

case the C ,U. s witches to the 11 \r./ a it Statu s 11 

stat e , t he bit n°6 of the Status Word i s set. 

i-u :srio: :s1 1.1Lt: 
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A U THOR : 

ROBERT I 

(2.2. 4) 

If a parity error i s d e t e cted during a writ e command 

the C.U. r ealizes the Inter block gap and stops the 

tape . The bit N° 13 of th e Status Wo rd is set. 

If a throughput error occurs during a write 

operation, th e data transfer is inte rrupted, 

the C.U. rea lizes t~e Interblock Gap and s to ps 

the t ape . Th e bit N° 14 of t h e Status word will 

be set. 

After th e first writ e operation per formed in the 

End of Tape area , the bit N° 10 o f th e Statu s Word 

is set . The t a pe will b e long enough to a llow another 

block with the ma ximal l ength to b e written , but 

the b i t n° 10 of the status word will be not set. 
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2. 2 .5. Re ~d a b l ock f o rw~rd 

. . 
Thi s command is u sed to re a d forw a rd a block 

of data on the working track of the a ddresse d 

t ape unit. 

Thi s command i s a~cepted if the - Control Un i t i s 

in the i nactive state and if the tape i s not in 

a rewi nd ope r ation. 

The Condition Register i s set to · 11 1 11 if the com­

man d i s refused and nothing el se h a ppen s . 

Wh e n this comm and is .accepted 

state, 

The Condition Regis ter i s reset to zero, 

'J.'he Contro l Unit s witches to the " E:xecu te' 

The selected tape unit moves the t ape 

forwar&;;.;~nd sends the d a t a charact_ers read on the 

tr ack to the BIN lines i 

- When the Interblock Gap i s reached the 

tape stops and the c.u. switches to the "Wai t 

Stat u s " state . 

If the block i s fin i s h ed - before or after the 

End of Range s i gnal of the Multiplex or the 

Stop command occurs , the bit 12 of the Status 

Word wi l 1 be set . 'I'he post a mb l e i s s e n t as th e . 

l as t ch a racter of a b lock i f th e programmed l ength 

·· i s greater th an the phy s i cal l ength. 

j , 1j 'f 1 J >R E l.::S F C!'.J S I 131, 1:_; J'.,. p,_, Fiu,_J ; ,1, 
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The data fransfer stops as soon as the EOR 

signal or Stop comma nd or Inte rblock Gap occur. 

If a throughput error occurs during a read com­

mand the data transfer is inte rrupted. The C.U. 

switches to the "Wait Status" state afte r the 

tape is stopped in the Interblock Gap and the 

bit 14 o f the Statu s Word is set~ 

If a parity error is d e tecte d during a read 

command the operation is ende d like for a 

throughput error , but the bit 13 inste a d of the 

bit 14 of the Status Word will be set. 

As soon as an endi ng hole is d e tected , 
the bit n ° 10 o·f the statu s word is s et. -

Ev€n foll_owi ng a write block or erase gap com-­

mand, an accepted Read forward command is per­

formed ant the tape moves until the end of a 

previously record e d b lock is found a 

'.I'he tape move s until th e e nd of t a pe if the tape_ is 

raw and the re will be no interrupt. 
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2.2.6. Search Tape Mark Fo rward 

Thi s command i s use d to search forward a block of 

2 d ata cha r act e r s , on the work ing track of the 

addressed tape unit 

This command i s acc epted if the C.W. i s in the 

inactive state and if the tape i s not in a rewind 

operation. 

The conditionreg i s t e r is se t to 11 1 11 if the command 

is refus e d and no thing else h appens. 

When this command is accepted : 

- Th e condition r eg ister i s r eset to zero; 

- The C.U. switches to the Exe cute State , 

- Th e selected tape unit moves the tape forwa rd a nd 

the C.U. stops the tape af t e r th e n ext tape mark 

block, it switches to the wa it sta tu s state a nd 

the bit n° 3 of the status word i s set. 

2.2.7. Search Tape Ma rk Backward 

See 2.2.6 with th ~ tape moving in the backward 

direction. 
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Th .is comma nd i s u sed to re·--✓ ind t h e ·,·✓0rking trac k 

on th e ad dress ed t ape uni t to the near e r ending hole. 

This command must be programmed when s t art ing a j o> 

on a, n ew track if this track i s not at th e. beg inni .:g 

of tape hole. 

This command i s a cc e pt e d if the control ~nit is in 

inactive stat<:= and if _the tape is not already _in_. 

a rewind operation. 

The condition reg i s ter i s set to "1" if th e comm a n ,i 

is refu se d and nothing e l s e h appe n s . 

When this comm a nd is acc ep ted 

the co1ffl'ition regis t e r is reset to zero 

- the C. U. switches to the "Execu te " stat e a nd 

in,iti a tes th e tape rewind · 

- th e se lected tape unit move s th e tape backward 

and stops after tbe fir s t encountered ~ndlng hole. 

After the C. U. h as initi a ted th e .t a pe mov emen t it 

switches in the in ac tive state . 

Whe~ the t a pe s~o ps and if the CU i s inactive , i t swit~he 

to th e " \:Ja it st a tu s " stat e a nd l:h e b it 10 of the 

statu s wor d i s se t. 

Exccu t ion t: ime 
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2a2o9a CIO l ock /unloc k 

This c ommand is used to lock/unl ock the casset t e 

in th e addre ssed tape unit and to put th e h eads 

in th e end position (tape cont a c t ), for th e 

PHILIPS driveso 

For the AMPEX units thi s comma nd i s don't carea 

Thi s command i s accept e d if the control unit i s 

in ina ctive state and if the tape is not in a 

rewind operationo Th e condition register is se t 

to "1" if th e command is r e fu sed and nothing else 

happ e nso 

- Wh e n thi s command is accept e d : 

o the condition register is r e s e t to zero 

o the Co Uo switches to the "Execut e State " 

and: 

Lock th e c assette if it i s unlock ed 

Unlock th e cassette .if it is lock ed 

After 80 ms the Co , U o switches in th e inac;::ti v e 

state o 

Nota · Afte r a Master clear a ll the unit s become 

unlocked a 
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2. 3 ~ STOP Comma nd 

. ' 

.. 

. . 

15 

C.U.A. : Control Unit address 

: Device Numb e r i s don ' t care 

R1 : The conte nts of the Register R1 i s not 

significant • 

.. 
This comma nd is u s·c·d to · stop data tran·sfer betwe en 

t he c .u. and the C.P.U. . .. 
. . 

,. ' ,,' 

: ·. 
I 

The execution of th e f o l lowing commands . . 
" 

. ' 

- Forward an d Backward space block 

- Erase gap 
< 

' '. ... . ' - Rewind 
. .. 

' ' 

' ' " 

is no t di sturbe d by a stop command. 
·'• .. 

-: 

This comm and is always accepted and the condition 

register is r eset to zero. . ' 

This command must b e progr amme d aft e r t he las t 

character to b e exchanged . 
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O 1 4 5 7 S 9 10 11 12 15 Io I 1 o o 1 I R 1 I ox I oi-=X---=,-R-.~u-.-A-.-~---

C.U.A. Control Unit Address 

D.N. · · Devic e Number is don't c a re 

X 

R1 

don't care 

indic a tes the r e gister into whi c h data 

are exchang ed during thi s instruction . 

Thi s command.is us e d whe n the control unit is 

connected. to the progr amm e ci ch a_nr:iel . It ~ s ~~mu­

lated by the Mul tipl ex when u s ing this channelo 

The I NR comm and is u sed to transfe r . one characte r 

re a d on the working tr ack of the selected t ape 

unit . I 
I 
i 

When,
th

i
5

T::m::::i~:o:c::::::e~ is reset to zero, . I 
- The 8 bits con tents of the c.u. buffer IJ 

is sent to the r ight h alf of R1 via the BIN linest 

This command i s accepted if the C . U. is in the 

exc hang e states 

The condition register is set to 11 1r1 if the com­

mand i s ~e f u sed and nothing else h appen s • . 

Th e a s k for· exch ange line is d e s ac tiva t e d 

The c .u. sv,i tche s to thG " Executeir s t a t e, 

The C.U. serializes the next ch arac ter. 

I 
. I 

-I 

RES PO~ SIBLE h P PROVAL 
L E}1.ru::Tor1 l~OTT F:T 

PHILIPS- i,iATE RIEL ELEC Tr. 011 1QUE PE OF[SS IO:lrl EL- CTI I Do te 1 4 . ~o 7 1 
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2.5. OTR Comma nd 

o 1 4 5 7 8 9 10 11 12 15 
Col 1 0 0 0 I R 1 I C XI O' X -1 C •• u' A, I 

. . 

C.U.A. : Control Unit Address 

D.N. : Device number is don't care 

: don't care 
. . 

X 

R1 : indic a tes the register from which the 

right half content? is e xchanged during 

this in s truction. : 

This command is use d wh e n t he c.u. is conn e cte d to 

the -programmed channel. It is simulated by the 

Multipl e x when u s ing this channel. 

The OTR command is used to transfe r one ch a r a cter 

to be written on the work i ng track of the s e l e cted 

tape unit. 
. ·• .. 

• . J ,·, . .. 
. .. 

. , . . 
-·' 

This command is accepted if the C.U. 
I 

exch a n g e state . 

The condition register 

comma nd is re f used. 

. . 

••' 

. -

: 

. 
: 

R sS!?O;•: S l l:1LE 
L E?,RETOi'-l 

- ; 

is set to t11 t1 

. 

·, ,. 
•. · , .. 

is in the 

if the 

.. 

, 

: . . 
-· 

Ai'if i_wvAL 
COl'T ET 1-.:-- ------ - - - ~ -;------- ------------=-~-=--=:::....:..------- - -
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When this comm a nd i s accepted 

- The Condition Reiister is reset to zero, 

- The right half o f the R1 register is sent 

into the C.U. buffer via the BOU lines, 

The·a~k f6r exch ~rig~ line is desactiVated~ 

The c.u. switches to the "Execute" state 

and serializes the char acter. 

RE.SPQ;-.) SI HLS 
L F.f'.\!~ ETON 

j li:) Ff<OVI\ L 
COTT ET 

Supersedes doc. nr. 
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Documcntnumber 

1)ASELDlE 2 
TYPE OF PAGE 6 

AUTJI OR 

2. 6. SST C8:;@ a nd 

0 1 4 5 7 8 9 10 11 12 15 
0 ·]. 0 0 J I I~ 1 l 11 I O : X [ .:, l lo A 0 

C.U.A. 

D.N. 

R1 

Control Unit Address 

Device Number is d o n 't care. 

indicate s the regi s ter into which the 

status word of the C.U. is sent during 

this instruction. 

Thi. s comm a nd is u sed to get the status word from 

the control unit. It is a l v1a ys programmed at the 

end of any I/0 oper a tion. 

A SST comma nd is accepte d if the control unit is 

in the "Wait Status" state. 

The condition r eg i ~_; ter is set to ''1" if the com­

mand is r efused. 

When thi s command is accepted : 

- The condition regi s t e r is reset to zero, 

- The Status Word is sent into R1 via the 

BIN lines. 

The c.u. switches to the 11 \tbit Statu s " state a nd 

generates an interrupt if the devic e is not op e­

rable during the " Exe_cute " ) "Exch a ng e " states 

or for the set conditions enounced with the 

preceding commands. 

~-...-- --~--.-·-··--- ~P_r'~1 L~' i_~· '--p_rr ____ ______ _ 1
/\PP !~ OVA L 
C O TT f·:T 

Su1~ersedes doc. nr. I LI Pl!ILIPS·f:1:HEP. iEL ELE GT:,O:l! QU!: PEO F~SS IO:!lm. -CTl I Dole 
fO NT'.:H,\Y- ,\U:<-1WS!: S Pogu 

14 . 9 . 71 
6 - '.)/[ ------ - ----· 
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A •-i 'i1 i0l~ 
RO B E:I<T 

Supersedes do c. nr. 

3. St atu s Configura ti o n 

During a n accept e d SST . or TST , the R1 content s get th ~ 

th e foll o wing me~ning 

l3it 

.... 

n°15 

14 

13 

12 

11 

10 

09 ] 08 

07 

06 

05/04/ 

03 
. . -02 

01 

Not oper abl e or c.u. busy 

Throughput e rror 

P a rity error 

Incorrect l e ngth 

Program .error 

End of Ta p e or beginning of t a pe 

Device address in bina ry v a lue 

A or B side 

Write un able 

Re s erved ·.·. 

Ta pe mark has· b e en r ead 

Reserved 

Ha s been unready 

id:; S l? o ;-J ~ 1 iJLi~; 
LEHRETOI-J 

Alf L" r<UVAL 
cpT'i:'E 'I' 

. - - - ·--
1 
LI P111ur s-r, ;_n trm~ t: 1~c_rnc. :n9u;:: P~OFE:;s1od ;1a .. cn 10010:_ 1 4 . 9.7 1 
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During a SST comm and the meaning is : 

- Cu. sse tt e not in serted wh e n the tape unit 

i s se lected . 

- Power is not supplied 

During a TS'r c omman d this bit is set if the C.U. 

is busy. 

3.2. Throughput error 

3.3 

The serialization of a ch a racter i s ended b efore 

the preceding is t ake n by the C.P.U. when r eading 
' or b e for e the next to be writt e n i s sent by the 

Wh e n a throughput e rror occurs: 

- The data exchange requests are inhibited 

wh en reading and the C.U. switches to the 

"Wait Status " s tate in the interblock gap. 

- The d a ta e xc h ange r equ es ts are stopped when 

writing a nd the C.U. accomplishes the interblock 

gap, stops the tap e and switches to the "Wait 

Status" state. 

Thi s bit is set whe n a l ong itudin a l p a rity error 

i s detected during a r ead or write c ommand • ..... ~ - - - -- · 

_ When a pilrity error occurs , the Exch ange 

rc~q1..1 ests are · in terrupted only wh e n r eacl.ingo 

r~ESP o ;.;.s1 m,E i\P PRC/VAL 
LI-YR :=: TO \! ( __ ' () 'f"l ' F 'J' -- -------------------:-------- -----------=-- --,-.,..-,,.,,---,~----
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TY PE OF P /\GE 6 FUNCTIONA L PERF ORMANCE Distribution 

J..UT: :OR 
HOBER T 

3.4. Inc o rrec t l e noth 

This bit is set w~en reading wh e never the tape 

block length is different from the channel block 

length. 

3.5. Prog r am error 

3.6. 

This bit is se t whenev e r the C.U . rec e ives from 

the Multiplex ch annel an invalid code , or if an 

invalid CIO stirting command is attempted. 

A program error stops any data exchange. 

End of tr:1pe : 

·-
This bit is set when a~- End of tape area is 

reached.or when a rewind operation is ended. 

3.7. Device address 

Bits 09, 08 give the device number concerne d by 

the status word • . Bit N° 8 is the most weighted bit 

3.8. A or B side 

3 0 9 0 . 

Thi s bit is set during a SST command if the A 

side was up. 
--· -- ·- . . 

; 

. . 
Write unable 

This bit is set when e ver the C.U. receive s a 

write or erase comma nd while the working track 

is file prote cted. 

A write un able de cl a ration stops any data exchang e 

LE13RETON I 
APPi~OVAL 
COTTET 

-----:-------,-----;---- ---- --- - ------- ----2----------
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3.11. Has been unready 

The C.U. switches to the "Wait Status" state 

when the state of a tape unit h as changed from 

not ready to . rr2 a,ciy and t}1~~ bit :11 ° 1 i _s. set. 

(e. g.) When in serting a n ~w ca~sette or 

when switching the side of a cassette . 

-------· 
3211 zn OGJ}O 
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f 



I· 
\ 
\ , .. •' 

Si\ G 22.2 

P.AS£LT:!E 2 
T YPE Of' PA G::: 6 

Device· 
r1ddresf'.' --~ not 

I . 
,_C_I_O_s: art I 

Device 
busy 

Occun1'3ntnuniber -f: I L 
CJ\S s C'l"ri;: TAr r-:: Ui'HT CONTR OL LER \~ I 
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Oi,lribution 

4. P ROGRAJ\IMD,i G RULES 
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"0" . 

\ 

INRorOTR 

NO 

SS 'r 

CIO Halt 

r~ESPOUSI BLE A:j: r ROVAL 
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De vice 
,1ddr ess 
n o t 
r ~cogni z.e d 

AUT HOR 

CIO Sta r t 

Devi c e 
b u s y 

i--------- - -- - - --
1 

Wai t · interr upt ·l 
1 
I 
I 

- I I -, --- - - __ , 
I 
I 

I nte rru pt 

INR / OT R 

YES 

R E: S P Oi'JSIBL E 
1_."! ('.n r., o,, 'T'. I i:--u r) F.' l,Q'l 

NO 

l:q: R~V AL 
U jlTr,T 
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addr:e ss unknown 

device 
busy . 

/\lJ J ; ;Oi< 
ROHl·: l~T 

Supersedes doc. nr. 

4.3. Mu lti nlex channe l 

TST 

LOAD CONTROL WORDS 

CIO Start 

P rog1.~1n is going on 

Interrupt 

SS'l1 

e 
R 8.S ~ u,., ;:;J l.)L2 
LEG!,E'I'O;-J 

i-. lYJTITT.11?'('L 
COTTE'-j' 

140 <); .. 71 
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In t e r rupt activation 

4.4.1. Control u ni t conrE'cted on the I/0 bus with 

in terri1 o t h andling 

The inte rrupt line i s activated only when a 

CIO st art comm an d h as b ee n acce pt e d b y the 

contro l unit. 

An inte rrupt activation a pp e ar s wh e n the 

control unit asks f or a d at a exch ange or for 

an SST c ommand. 

4.4.2. Cont ro l u~it o n mul t i p l ex channe l 

In thi s mode of conn e ction the interrupt line 

is only u sed to ask for a s tatus exc h ange . For 

the d at a e xch ange requ es t s , the b reak line i s 

activate d. 

\ ,_ 

l 
;J 

AU'l' i-iO R RE SP~); ; SIBLE AFI) HOV ,l.,L 
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AU THOR 

BASELINE 2 : ELEMENT PERFORM AN CE SPECIFICATIONS 

TYPE OF PAGE : _9__ S PECJAL__C JRCIJTTS Rf;OUIREMIENTS 

: RO BE RT I 
ENG ELKING 

1 - GENERAL 

The circuits, whic h have to be d e velopped are 

clock circuit s , interface circuits between the 

Co Uo and the p e ripheral s and powe r supply for 

the cassette models : 

- Philips Digital Cassette Deck 

- Ampex TMC 200 

SIGN ATURE RE SPONS IBLE APPrlO VAL 

GIMON D CO'I'T ET 

Phil i ps Data Sys tems Date: 

IGSC - Centre Technique et lndustr iel - Fontenay-aux --Roses - France Puae : 
14 09 . 71 
a 1 
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ELEMENT 

BASELINE 2 : ELEMENT PEnFO RMA NCE SPECIF IC A TIO NS 
TYPE OF PAGE : 9 SPECIAL CI RC UIT REQUIREME:f\ TS 

Circuit number 

CSO C.U-..Cassette 

drive 

1 

2 

3 

4 

5 

6 

2 - FUNCTIONAL REQUIREMENTS 

2.1. Ge neral wiring diagram 

2.1.1. Interface circuits 

The circuits must not invert the signals. 

The corre spo ndanc e between th e AMPEX and PHILIPS 

i s the following. 

AMPEX 

FAST~FAST* 

RC DI~~ R CD/ * 
(read 
comma nd ) 

PHILIPS 

FAST~> FAST* 

FWD ~_,-..,. FWD* 
(forward) 

LOCK-~ LOCK* 

RCD-~I._ _ _.I-;> RC D* 
( read 
comman d) 

REV~~REV* REV~----3- REV* 
··· -· · ·- ·-- ··· --,_,,, · · ( reverse ) 

7 

8 

9 

1.0 

· 11 

A UTH OR : ROBE RT 
ENGELKING I 

- -SELi-·· ~~ SEL/ * 

(run) 

WCD/~---"}'WCD/* 
( write _ -· ·· 
i::::omrnand) 

WDL/--,~ WDL/ * 
(write 
d ata ) 

SIGNATURE RESP ONS IBLE 

WCD-~r==J-~ WCD* 
(write 
command) 

WDL ---~--:~WDL * 
(write 
data) 

AP PR OVAL 

GIMOND COTTF:T 
Phili ps Da ta Systems Date : 

IG SC - Centre Techn ique et lndustriel - Fontena y-a ux-Ro ses - France Page : 

1 1L 9 . 7 1. 
9 . -- 2 ,__ _________________________________ .._ ___________ _ 

5111 99 1 0037 1 
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BASELINE 2 : ELEMEN T PEllFORM AN C E SPEC IFI CA TI ONS 

TYPE OF PAGE : 9 SPECIAL CI RCU I T REQUIR EMEf T S 

Ci r cuit number AMPEX PHILI P S 

CSI CASSE TTEC .U. 

12 -

13 

14 

16 

17 

A/* -~A/ _ A/ * _ c=J--» A/ 

BET/ * ~ ~ .... _B_E T / BET / *~-~ BET/ 

CI P / * -~LJ__,; CIP) - CIP / *-c=J--7CIP / 
( ca sse tte 
not in pl a c e ) 

4l___ RDY I I RDY / *--?I I__,_.,. RDY / 
(no t r eady) 

RDA/* --,\,I I--), RDA / I RDA/ *--?>c=J---> RDA/ 
(re a d da t a ) 

WUN* ;!)I ,~WUN WUN *--➔c=J->WUN 
(write 
un a b l e ) 

All th e int e r face circ uit s a n d s i g_i:a l s are 

indexed by 0,1, 2, 3 acc ord i ng to t h e c a sset t e 

drive number o, 1, 2, 3. 

~~1~~~-Wr iting _o s c i l l a to r 

Writing 
o s cillator 

-+-----➔~- AP 
________ BP 

, 

2.1.3. Re a d c i r cui t 

RDC/ __ -:;llt, 
~ 

- ----;)- BT 

MPCLEAR/---';l Read cir cui t 

-i------ 4, MP ,,. 

AUTHOR : ROBER T S I GN A T UR E 

1-----E_· _N_G_E_L_K_r_N_G__.._I _ _______ _. _ _ G_I_M_o_,N_D ____ +-_ ____ c_·0_'1_"1_-'E_~,_r_
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ELEM ENT 2 2 o 2 _ __;C=A~S=S-=E'--=T'-"T=-=-E"'-', ________ _ 
BASELIN E 2 : ELEMENT PERFORMANC E SPECIF ICAT ION S 
TYPE OF PAGE : 9 SPECIAL CIRCUIT RE QUIR EM ENTS 

2o1o4o_Cassette _power _s u pp ly 

AMPE X : + 12 V, 3A for control and electronics 

+ 24 V, 1A for motor drive 

PHILIPS : + 6 V, 1.s A for control 

+ 24 V, 1A for motor drive 

(1o4A during the power on) 

- -----.............. -........... ---------- ---...-- - -----------.--------------1 
AUTHOR : k: UdL K. 'l SIGNATUl, E R ESP ON SIB L E 

ENGELKI NG I GI MOND 

Ph il i ps Data Sy stems 
IGSC - Cent re Techn ique ct !ndustrie! - Fontena y-aux-Roses - France 

A PP RO VA L 
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AUTHOR : 
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-------------------
BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : _9_£..£ECIAL CIRCUTT REQUIRE.ME \JTS 

3 - ELECTRICAL REQUIREMENTS 

3.1. Special circuits power supply 

-Vee=+ 5 V + 5 % 

3.2. Interface circuits 

3. 2 .1. _Wiring 

The transmission lines are 120 ohms twisted 

lines 

Max length : 3 m. 

All the s pecial circuits outputs not 

connected to an interface line must be 

terminated on the c. U. cards. 

3.2.2. Timing reguirements ---------------- ---------

t ri se " 500 ns 

t fall ~ 500 ns 

3.2.3.1. Output circuits 

The driving circuits of the logic signal number 

1 to 11 are standard TTL output, fan out 10. 
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3.2.3.1. a - Ampex _loading _circui ts 

AUTHOR : ROBERT 

ENGELKI NG I 

Circuit nu mbe r : 1, 6, 7 

,_ 

-

• C?:oc 
£b05L 

Circuit numb e r : 4, 8, 10 
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SAG 22.2 CASSETTE TAPE UNIT CONTROLIER 
ELEMENT 

BASELINE 2 : ELEM ENT PERFORMAN CE SPECIFICATIONS 
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Circuit number 1, 2, 3, 4, 5, 6 , 9, 11 

·-- ... . ·-' . - - ~ .. . 

5 V -- . 

l 1 K .. 
FJH121 

• 131 ~ or 

3.2.3 . 2. I nput circuits 

Th e loading circuits of the logic signals number 

12 to 17 are s tandard TTL i nput; fan In 1 

Circuit number 1 

+ 12~-----11 

Circuit numb e r 13, 14 , 17 : one 74 04 output 

Circuit number 16 : 

,, ~ 1-405 
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or 131 4 7 .(L 

AUTHOR : H.O br., J·fl SIGN ATURE 

E NGELK I NG I 
Phi lips Data Systems 

RE SP ON SI BLE 

GIMOND 

IGSC - Centre Techniqu0 et lndustrie l - Fontenay-aux-Roses - France 

A PPROVA L 

Date : 

COTT ET 

5 11 1 99 1 0037 1 



u.:~.;rr~ 
.- ~SJ 

-· ...J.-----==-"-'''-' ..:."----------------------.------------~ 
SAG 

BP I 
I 
I 
I 
I_, ,, 

AP 

. . 

T1 = 83 ,33 

T2 = 41 , 66 

ELEME NT 2 2. 2 CASSETTE TAPE UNIT CONT ROLL ~R 

BASELINE 2 : ELEMENT PERFORMANCE SPEC IFIC AT IONS 
TY ~ OFPAG E: 9 SPECIAL CIRCUIT REQUIREMENTS 

3.3. Writing oscillator 

3.3.1. Timing reou ire me nts __ ____ ______ . ___ J _ _ ______ _ 

Th e writ ing oscillator delivers a biphased 

clock BP and AP. 

w 
T1 

~ -

I I I 
I 
I 

T2 I w I , . 
,' ~ 

-

I I 
.. 

. . .. 

- 1 % lo ng term - 6 % short term (0.1 5 % us + . + per 
.. ·' -u s + 1 % " " " " II 

ce ll) 

w = 135 n s min 
' 

30 us max. 

AUTH OR : ROBE RT 

EN(~ELKING I 

3.3.2. Fan out reguirements ----------------- ---------

BP : 8 

AP : 4 
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SAG 22.2 CASSETT E TAPE UNIT C0NTR0LL ~R 
ELEM ENT 

BAS ELI NE 2 : ELEMEN T PERFORMANCE Sl'ECIF ICA TIONS 

TY PE O F PAGE : 9 SPECIAL CIRCUIT REQUI REMENTS 

3.4. Read circu it 

~ ~~~1~ _Timing _requir eme nts 

Th e generator d e live r s a biphased c lock BT and PT 

according to the transition on the RDC/ signal 

( the first t r ansition is a ph ase transition 

fol l owed by a pos itive bit tra n s it i o n) . 

~ \- \-,.!ln,i;'nor, 

l 
I 
I 
I 

7---1_ 

I -

I 
U:---1. .. j W -4. .,,I 

I 
11 ~ ____ I 
1 I I I 
, I 

l :'--6-~->-~--w-~--~7-<-~-~-~~ 
Ir------~ 

_ ___ __ ____, L--- - ---------1 

T1 = 1 66 , 66 

T2 = 83,33 

W1 = 200 ns 

W2 = 200 ns 

t1 = 3 5 ns 

t2 ~ 100 ns 

t3 71 35 n s 

-u s + 
-u s + 

min 

min 

min 
' 

·- - ~ -11 % long term 12 % s hort . + ' 
11 % l ong term II II 

' 
' 

70 u s max . 

' 
70 u s max . 

~ ; \-- h .,,,,;i,_ , I 
, 

I 
I 
I 

I 

ter m 
II 
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ELEMENT : t!. c!. o c!. : LA:.:;:.:.; J:;'.L"l' 1:; 

BASELINE 2 : ELEMEN T PERFORMANCE SPEC IFICATIONS 

TYPE OF PAGE: 9 : SPECIAL CI RCUITS REQUIREMEN11 S 

When the reading i s ended, no more transition occurs, 

so the read circuit must indi cate a missing BT 

pul se by a MP signal h igh until the reset of thi s 

signa l by th e logic signal M~ C~~AR/ 

,.__ __________ ----Jr l 

m.0x 

I 
I 
I 
I '> T✓-1. n,Q.X 
- - ------------i' 
I I 

I I 
I I 

MP _______ __,I l....__ ______ ____,1 
I 

1 I p:s m~n I 
I< >1 
I I 

C..LERR/ I I --+--- ---- ------~,! ,.----------

:,._-...,.!l'l ;p:.,.. f 

3o4o2. Loadlng_requirements 

BT F.O. 12 

PT F.O. 1 

MP F.O. 5 
.. 

RDC/ F.I. 9 ·- - -

. . MPCLEAR/ F.I • 3 - .. 
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AUTHOR : RO BERT 
ENGELKING 

ELEMENT : 22o2 • CASSETTE 

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE : 9 : SPECIAL CIRCUITS REQUIREMENTS 

5 - ENVIRONMENTAL REQUIREMENTS 

See document : SAG Specso Section 3.2.2.1. 
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