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TYPE OF PA GE : 5 - LOGIC INTERFACE DETAI LED 
DESCRI PTION 

LOGIC INTERFACE DETAI LE D DE SCRI PTION 

Log ic Inte rfa c e b e tween CPU a n d Moving Head Di s c c ontroll e r 

Si gn a l s from CPU 

BAD/OO to BADOS/ 

DAV/ 

BOFOO/ to BOFO2/ 

MC/ 

EOR 

d e vice addre ss 

BAD' s v a lida tion 

I/O function lines 

Mas ter Cl e ar 

End of r an g e (us e d on the 

Multiplex only) 

BOUOO to BOU15 Data tran s f e r output 

Signals from the Controller 

ARE/ address r e cognized line 

ACC/ Command accepted 

BINOO/to BIN 15/ 

BRIR/ 

BR/ 

Timing : 

Data transfert or s tatus word 

Interrupt request 

Break r e que st on multiplex 

These signals are ruled by the g e n e ral timing of the 

Sagittaire sta ndard int e rface. 

SIGNATURE 

Philips Data Systems 

RESPONSIBLE 

F . DENJEAN 

APPROVAL 

M. DUBREUX 

IGSC - Centre Technique et lndustriel - Fontenay-aux-Roses - France 
Date 

Page 

14 . 4 . 72 

1 
5111 991 00381 



SAG 

5 .2 

AUTHOR : 

J. BUNISSET 

ELEMENT MOVING HEAD DISC X1210 
BASE LINE 3 : ELEMENT DESIGN SPECIF ICATIONS 

TYPE OF PAGE : 5 - LOGIC INTE RFACE DETAILED 
DESCRIPTION 

Logic Interface Between MHD controller and di s c unit. 

Signal from the disc unit. 

I SN1 : Index signa l 

RDLO : Read Data Signal 

SSN1 : Sector Signal 

URN1 : Unit Ready Signal 

UUN1 : Unit 

OCN1 : On cylinder signal 

S i gna l from the controller : 

CNB01N to CNB71N : Control bus signals 

TCS1N : Tag line . signal control select 

TDS1N : Tag line signal differe nce select 

THS.1N 

woo 

: Tag line signal head select 

: Write Data 
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Fl ip-F lop Description 

BA : BA1 to BA4 : Cl o ck ff fo r command sequensor 

BR : Break request f .f. 

BUF : BUFO to BUF15 : Buffer flip flop for the 

parallel input or output data 

CM : CMO , CM 1, CM2 , CM3 : Word counter • } > ,, ( ,Silr{s / 

CT 

cw 

COSELA 

FCLM 

FCOMP 

FEOR 

FMP 

FNOPO 

FST 

ST 

FO, F1 

HEADSEL 

READ 

RENA 

RWSMR 

RWSPE 

RWS 

: CTO, CT1, CT 2, CT3 : bit counter 

: CWO to CW16 : Ch e ck word register 

: Command f.f. us e d to mak e the control BUS 

: Thi s f.f. is u sed t o clear CM counter and 

to clock the read or write sequensor 

: this f.f. memorizes the comparison of sector 

number and sector address. 

: This f.f. memorizes EOR signal 

: Missing pulse f.f. 

: Not operable f.f. 

: Request for status word in scanning state 

6 

: FST1,FSTS,FST6,FST9,FST11,FST12,FST 13,FST14 ,FST15 : 

status f.f. for status word 

: Interface sequensor f.f. 

: Command f.f. used to make the control BUS 

: Read or write f.~. 

: Read e nable f.f. 

: Master clear r e ad or write sequensor f.f. 

: Read or write sequensor parallel enable flip flop 

: RWSO to RWS3 r e ad or write sequensor. 
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SCAN : Scan f.f. 

SEEKO : This f.f. memorizes that the first disc i s in 

seek operation 

SEEK 1 : This f. f . memorizes that the second disc i s in 

seek operation 

SELA : f.f. of disc s e lection 

SERIA : SERIA to SERIA 15 : Sh ift regi s ter for serial izatio ll 

SHVAL : Shift validation 

START : Start f. f . of a read or write operat ion _ _,,_,,,. ,, ,fo-< 

TACONT : Command f.f. us e d to make the control ,tagline 

TAGDIF : Command f.f. used to make the Difference tajl.ine 
,, ' 

f, 

TAGHEAD : Command f.f. used to make the head tagline 

WAIT : f.f. used to wait the right sector during a 

WGATE 

read 

: Write 

SIGNATURE 

or write command 
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Bas ic Infor ma tion 

6 . 3 .1 Interface Se qu en s or 

The Interface sequen sor ha s four states 

10) 

20 ) 

3 0) 

4 0) 

6 .3. 2 

Inactive s tate : FO/F1/ 0 0 

The controller is not working with the CPU 

Execute state FO/F1 
t7 

The con t rol l e r executes a CIO command 

Exchange state FOF1 

The controller exchange data with t he CPU 

Wait status s tate FOF1/ 0 1 

The controller i s waiting for a send s t atus command. 

Different sequenc es 

Scanning : it occurs during inact ive s tate of the 

controller to indicate if a disk b e comes operable 

<;si!::t~·21 §~QlJ ~Qc;;~§ : used to send the disks commands 

(seek, read, writ e , seek to 0) 
.. 

Read or Write seg_uences : these sequences are ---- --
used to make t he sector format in order to 

read or write t he data , t hey are always started 

by t he contro l sequences . 
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6 .3.2.1 Scanning 

During the incactive state of the inte rface seque n s or 

a scanning is pe rformed to de t e ct if a disc unit becomes 

operable 

If a di s c unit b e comes ope r able an inte rrupt is sent 

to th e CPU and the interface sequensor s witche s in 

wait status state. 

6.3.2.2 Control sequences 

These sequences are used to drive the disc, they 

deliver the n e cessary signals to per f orm the disc 

functions like s e ek, read, write, head select. 

These signals are: 

- 8 control lines called bus 

- 3 taglines 

The meaning of . the 8 control lines depends the 

active tagline (see the following figure) 
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.. 

TAG LINE FUNCTIONS 

CONT ROL DIFFERENCE HEAD 
BUS SELECT SELECT 

BIT 0 1 1 

BIT 1 2 Not u sed 

BIT 2 4 Not used 

BIT 3 8 Not used 

BIT 4 16 Not used 

BIT 5 32 Not used 

BIT 6 64 Not u sed 

BIT 7 128 Not used 

TAG CONTROLLED LINE ORGANIZATION 

FIGURE 3. ( 1) 

* Head se l ect ion code 

Bit 0 

1 

0 

I 

Head 

00 

01 
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TYPE OF PAGE : 6 - FUNCTIONAL DE SI GN 

Command fo r mat - for the disc (pe r forme d by control sequenc e s) 

seek command : ----
TAG CONT 

I I 

TAG DIF I r 
' I 
I I 
I /I z.,d I 

''""' 
)J 

BUS I 

I 
I 

r I I I I 

' I I I i 
~ ~ 

o,5rs ' 0,ff5 I 

Seek to O 

I 

TAG CONT I I I I 

d S • I 
I I -~:$ 
,E----'-'--:,,1 

i 
I 1 ' I 

~ 
II) 

BUS I I 

I I I ' 
I 

Read or Write 

TAG eoNT ) I 
' 

TAG HEAD - I 

' . 

BUS --
\ _ _r I I 

-:;;:; v1S:,t.ll ,c_ ~-0-~ ' 
_:;;,-0 

c/ - e 

' 
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6 . 3 . 2.3 Re ad or Wr i t e Sequ e nces 

1. 

_i---i_ 
r Se ctor pul s e 
I 

, I nitial 
' Ga p 
I 

; IG 
I 

One s 
area11 

OA 
I 

I 

' RS G ' /1 !J.J.k> '. I ap , ,"' I 
RS 

2. 

AUTHOR : 

J . BUNISSET 

' 

Se ctor Data Format ( per f ormed b y r e a d or write 

s equ ences ) 

Th e in fo r mation o n a di s c pa ck i s writ ten in s e c tor 

forma t . The b eg inning o f a secto r i s de t e cted with 

the sector pul ses . The fir s t secto r is the s ector in 

which t h e inde x pu l se a ppear s . 

The format r ead or Wr:if±m during th e read or write 

seque nces i s as follows : 

f 
:;,wk 

Pre amble Identifie r DATA 
:,,;/1/r{, 

Che ckword Po s t 
I 

Erase 
, area. 

I 

, v ·• , amble N~ 1 , N:f/ 
I I . 

PRA IN1 IN2 DT CW POA EA 
I 

1 
,. po 

~ ( ~ -,_ ;L p 

Initial GaE 

This Gap i s not written in a writ e command and is 

not read during a r e ad command . It is du e to 

pu l ses tol e r a nce s . Th i s gap a voids an overlapping 

b e tw~en the end of the r e cording o n one sector and 

the b eg inning of the r e cording on the next sector . 

Its value is 76 , 8 us ( 4wor ds of 16 bits ) 

'7 C >"1. f>(>::: 
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3. 

4. 

Ones Area 

This gap is u sed to be sure to start the read 

operation in a ones area 

11 words of ones are writte n after the initial gap 

and the read operation starts 9 words a£ter the 

detection of a sector pulse (RS gap ) that is to 

say that the r ead operation starts at the beginning 

of the 6th word of the ones area in the nominal way. 

Preamble and s ynchronization 

Th~ data is recorded on the dispack in a double 

frequency mode 

CP = Clock Pulse 

DP: Data Pulse 

DC= Data Cell 

There are clock pulses written at the nominal · 

frequency of o, 8 33 MHz and, between them, a data 

pulse if a one i s recorded and no pulse if a zero 

is recorded. 
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TYPE OF PAGE : 6 - FUNCTI ONAL DESIGN 

Wh en r eading it i s n e c essar y to sort d ata 

pu l ses fr om clock pul ses and to synchronize the 

control unit on the beg inning of a s ixt een bit 

word . That is don e b y mean s of the preambl e its 

value : 

0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 

St a rting the r e ad operation in the ones a r ea , 

the fir s t t i me we get a gap between two pu l ses 

i s the first dat a pulse of the pre amble word . 

d 
Knowing that we can sort ,crock pulses from data 

pulses and , as it is the beg inning of a word, 

a detection of blocks of 16 data cells will 

e nabl e us to part the i nformation in words . 

Moreover the value of the preamble is checked 

in the controll e r during the read operation to ma ke 

sure tha t the synchroniz a tion has been performed 

correctly. 
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--------------------------- ----- ----1..-----·- - -----~ 

5. 

6 . 

AUTHOR : 

J. BUNISSET 

Ident if i e r s '•N ° 1 and N° 2 

The identifier i s u sed to che ck tha t the s eek 

opera tion ha s b een per f orme d correctly 

t'lj In a write ope r a tion the fir s t word sent by the 

CPU during the e xch ange i s the identifie r 

It is written twice by the contro l ler . 

~ In a : r e ad operation the iden t ifier N° 1 is sent 

to the CPU as first word to be exchanged ; 

The s e cond is n e ver sent on the channe l. If the 

l ength of the exchange is only one word the 

second identifier is con s ide red as th e checkword 

of the first one. If t he t wo identifiers /'. 
I -;, /f<r, t.,, L (t < l f 

are different, the status bit n° 13 is set . 

--:J In both writing and reading, if the length of 

the exchange is more than one word , the two 

identifiers are u s ed in the same way as 

the following record to produce the normal 

checkword. 

Data. 

The data is written on the disc pack in words-

of 16 bits. 

SIGNATURE 

Philips Data Systems 

RESPONSIBLE 

F . DENJEAN 

APPROVAL 

M. DUBREUX 

IGSC - Centre Technique et lndustriel - Fontenay-aux-Roses - France 
Date 

Page 

14 . 4 . 72 

1(:) 
5111 991 00381 



AUTHOR : 

J . BUNISSET 

ELEMENT MO VI NG HEAD DIS C X1210 
BAS ELINE 3 : ELEMENT DESI GN SPE C IF ICATIONS 

TYPE OF PAGE : 6 - FUNCTIONAL DESIGN 

7. 

8 . 

Checkword 

Th e ch e ckwor d is comput e d to check th e write 

or re a d operation . It i s written behind th e 

d ata and i s not sent to the CPU in a normal 

r ead operation 

Po s t amble 

When r e ading th e controlle r must detect the e nd 

of r e cording to stop th e operation and to compare 

the l ength of the wri tten record asked 

by the c entral processor. 

For that purpose, the l ast WE,•Od written on the 

dispack i s the postamble . It is written twice 

under the control of the control unit without 

exchange with the CPU 

its value: 

o 1 o 1 o 1 o 1-l 1 1 1 1 , 1 1 1 1 
~µ ' 1 I 1 t 1 I 

The f ifteen clock pulses of this word are missing 

so that word can be detected when reading from 

any word wh e re a ll the clock pulses are present 

Mo r eover , its value is che ck e d during the read 

opera tion and if it is not correct the bit n° 13 of 

the s tatu s i s se t (data fault). 

SIGNATURE 

Philips Data Systems 

RESPONSIBLE 

F . DENJ EAN 

APPROVAL 

M. DUBREUX 

Date 1 4 . 4 . 7 2 

IGSC - Centre Technique et lndustriel - Fontenay-aux-Roses - France Page : 11 
5111 991 00381 



SAG ELEME N T 

BASE LI NE 3 

MOVING HE AD DI SC X1210 

: ELEMEN T D ESI GN SPEC IFICA TIO N S 

TYPE O F PA GE :-6---Fl lfl!CTIONAI DESIGN 

9 . 

6 .3 . 2 . 4 

d isc 

Erase area 

Because of the distanc e between the read write 

gap and th e e ra se gap of the d i sc h eads the 

e rase operation must b e continued for 7 wo r ds 

after the wr i ting of the po s tarnbl e then we a r e 

s ur e that the po stambl e ha s been tunne l erased 

Chaining of sequences 

I nactive state FO/F1/ 

- CIO SEEK a c cepte d 

Execute s t a t e FO/F1~Contr o l sequence s 

•~- - End o f seek sequence s 

I n active state FO/F1/ 

Inactive s t a t e FO/F 1/ 

,._____cr o Re ad o r Wr ite a ccepted 

Exe cute stat e FO / F 1-. Con t rol seque n c es 
L.,Read or Write 

sequ ences 

.- ask fo r an exch ange 

Exh an ge state FOF1 

.--OTR or IN R 

-Execute s t a t e FO/ F 1 

, 
i 
I 
' I 

f 

I not 
oper abl 2 .-End of read o r write sequ enc ~s ( 

I 

A U TH O R : 

J . BUNISSET 

~ Wa i t s t a tu s s t ate FOF1/ 

+--SST 

Inact i v e state FO/F 1/ 
SIGN ATUR E 
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TYPE OF PA GE : 6 - FUNCTIONAL DESIGN 

Inact ive state FO/F V 

____ CIO acc ept e d Disc not operab l e 

Wait statu s FOF1/ 

•c:.---SST 

Inact i ve s tate FO/F 1 

Inactive state FO/F1 

~4 ___ Di s c becomes operab l e [

End of seek 

Wait s tatus state FOF 1/ 

... -___ SST 

Inactive state FO/F1/ 

Inactive stat e FO/F1/ 

Inactive state FO/F1/ 

SIGNATURE 

Philips Data Systems 

•◄--~CIO not accept ed 

RESPONSIBLE 

F . DENJEAN 

d i s c becomes 
ready 

• 

APPROVAL 

M. DUBREUX 

Date : 1 4 • 4 • 1 ~ 
IGSC - Centre Technique et lndustriel - Fontenay-aux-Roses - France Page 1 3 

5111 991 00381 



SAG 

SP1 

IP1 

ELEMENT .MOVING HEAD DISC X121O 

BASELINE 3 : ELEMENT DESIGN SPECIFICATIONS 

TYPE OF PAGE : 6 - FUNCTIONAL DE SIGN 

Counting the s ectors 

Two counte rs a re used t o count the sectors one for each 

disc 

The sector pulse is needed for the clock to count up 

The index pulse initializes the conter on the sector 

number ~ .__.., ~~? 

The outputs of each counter are selected by SELA signal 

to send them to the comparator who make COMP signal. 

counter 

' N°1 

::iector 
:1umber_ 

_ Sector 
address 

SP2 7 
IP2 ~ 

AUTHOR : 

J. BUNISSET 

counter 

N°2 
-----.l 
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. 
6 . 4 Sequ e n c e s ' 

- / 
6 . 4 . 1 Interface s equ en ces 
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