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S A G ELEMENT 23 o 1~0VING HEAD DISC CONTRQL_ NIT 
BASELINE 2 : ELEMENT PERFO RMA NCE SPECIFICATIONS 

TYPE O F PAGE : 1 : SCOPE 

I - SCOPE 

The moving head disc control unit permits the connection 

of one or two X1210 disc drive unit(s) on the P855 or 

P860. The X1210 is a small random access mass storage 

using r emovable magnetic discs . 

The total capacity is approximately 2.7 Mbytes ; the records 

are organized in 6400 sectors of 210 words each. 
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.S A G ELEME NT 2301- : MOVING HE:AD DISC CONTROL NIT 
BAS ELINE 2 : l: LEME NT PERFO RMANC E SPECIFICATIONS 

TYP E OF PA GE : 5 : _E_XT.E_R NAL LOGIC INTERFACE 

I - EXTE RNAL LOGIC I NTERFACE 

1.1. Between the Control Unit and th e C.P.U., the s t andard 

SAG interface 

1 .2. Between the Contro l Unit and the Disc Unit Signals 

fro m the C.U. to the Disc Unit 

AUTH OR : 

• e ight c ontro l bus Line s 

• difference select 

• h e ad s e lect 

• control select 

write data s ignal 

Signals from the Disc Unit to the C.U • 

• r ead data signal 

• inde x signal 

• sector signal 

• unit unsafe 

• unit ready 

• on cylinder 

S IGN ATURE RESPONSIB L.E 
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S A G EL EME NT 23 . 1 : MOV I NG HEAD DISC CONTROL NI'r 

A U TH O R · : 

BAS ELI N E 2 : ELEME NT PER FOHMA N C E SPEC IF ICA TIO NS 

TYPE O F PAG E: 6 : FUNCTIONAL PERFORMAN CE 

CONTENT 

BASIC I NFORMATION 

Di s c unit 

Contro l uni t 

2 o I/0 INS TRUCTIONS 

3 0 

2 . 1 . Se ek co mma nd 

2 o2 • Seek t o zero c ommand 

2 . 3 0 Write a sector 

2 . 4. Re a d a secto r 

2 . 5 . SST c ommand 

2 . 6 . Stop c ommand 

2 . 7 0 TST 

PROGRAMMING RULES 

3.1 . 

3 o2 o 

3.3 . 

Gen e r a li t i e s 

Execution time 

Interrup t s 

SI GN ATURE R ESP ONS I B L E 
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A U THO R : 

ELEMENT 23 ., 1 : MOVING HEAQ DISC CONTROL 
BAS ELI NI:: 2 : ELEM EN T PERFORMANCE SPEC IFI CA TI ONS 

TY PE OF PAG E : _6__;__.ETI NCT I ONAT, PERFORMANCE 

1.1. Disc unit 

Gen e r a l c haracte ri s tics 

Mo del 

numb e r of cylinders in a d i s pack 

number o f tracks in a cylinde r 

numb e r o f sectors in a track 

number o f heads 

s erial dat a trans f er rate 

averag e access time : 

ave r age head positioning time 

latency 

r e cording t e chnique 

Ph " 

20 

2 

16 

2 

833,3 Kbits nominal 
at 800 rpm 

-~ 125 ms 

37,5 ms (half revolu­
tion time) 

double fr equency 

The information on the tran smission lines has the f o llow-

ing form 

~ ) 600 s 3 0 0 ns 
E3oo n)s 1 200 ns 

clock cl o ck d ata puls e 
puls e d a ta · = 0 puls e d a ta = 1 

are 

SIGNATURE RESPONS I B LE A PP R OVAL 

Jo BUNISS F'T' J o LEDRET0N G a corrTET 

Pl i Ii ps Da ta Systems Date : 
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S A G 

AU T HOR · : 

ELEM ENT 23 ~ 1 ~ MOVING }-I:-' 

BAS ELI NE 2 : ELEMEN T PERF ORM 1-

TY PE OF PAGE : 9 : FUNCTIOl'.. 

ISC CONTROL NIT 

,; PEC IF IC1-\ TIONS 

:' ERFORMANCE 

The info rmation o n a discpack i s o rgan i z e d in word s 

of 16 bits . 

The capacity of a sector is 210 word s o 

6 The maximum capaci t y of a d i scpack i s 1, 344 10 words o 

1. 2 0 Control unit 

The moving head disc control unit all ows to connect 

two d i sc units to the C. P . U. v i a the Mul tip l ex ( o r 

Si mp l ex ) channel. 

The number of these two units is given by t h e 

b it of the DA fie l d in the conce rned I/0 inst r uc t ions 

DA 

10 0 xxxx 
10 1 xxxx 

unit O 
unit 1 

XXXX = contro l uni t addre ss 

The control unit i nc l udes a seria lizer/deseriali zer fo r 

t h e information go ing to or coming from the disc un i t . 

It controls the t r ansfe r of the information between the 

disc unit and the CPU and also performs and controls a ll 

the commands availabl e on the di sc u n it . 

The write and r ead ope r ations are checked by a check ­

word . When writing , an " e xclusive OR " of a ll the words 

o f the r e cord taken succes sively is computed and writte n 

a s l ast word of the r ecord . When reading , ano ther check ­

word i s computed and compared with the l as t word of the 

r ecord which is not transferr ed t o the CaP . U. If they 

a r e d i ffe rent , it i s signalize d in the status word as 

data fau lt . 
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AUTHOR : 
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< 

ELEMEN T MOVING HEAD DISC CONTROL UNIT 

BASEL I NE 2 : ELEMENT PERFORMANCE SPEC IF ICAT IONS 

TYPE OF PAGE : 6 FUNCTIONAL PERFORMANC E 

,.._.:,.d 

~ • ,,11., . ·l 
I• : ~." . .., 

I/0 I NSTRUCTIONS 

Seek command 

CIO fo rmat 

0 1 0 0 0 R3 \ 1 CUA '] 
0 1 4 5 8 9 10 11 

... '<>\'l. ~ ... ) ... ~1-- .~ 
~· .C· ./ / ~f 

BOU ( R3 contents ) 
....,. ...... 

J. • ' •·• I :'f 
'"'t: ... 'c "" - ~ ~ 

Vlll/ll(i" 
o 4 

D 1s1 110 1 
12 B 1415 

·-. - - -·~ _' . I - -'· 

n l• 
~..,. , ·I , i;cc;, - ;~-q• 
,, l\,- ' -{°" • ';..: _.... :f .. _,... I .JJi '1'i(' ~ ; t";:i,. .. .._~ 

R3 
The b.its of this r egiste r specify the command and 

the function sent via the BOU lines . ~1i}f': 'f;i> \: '•·i:. ·r~ .. ,; "":"1- ~~ ~ ~ 
.. ~tit I},.,t:~c::i.-....~fts. ·:,~ · .... ,. 

c.u .A.: Control Unit Addr es s , .... ~ ·- i - , 

D 

s 
Di ffe rence between cylinder numbers ( absolute value 

D~rection of the motio n 

1 = towards the inner track (FORWAR D) 

O = towards th e outer track ( REVERSE ) 

Device number 

Not significant 

This command is us ed to move the heads f rom one 

to another one . The cylinders are numbered from zero 

(outer track) to 202 ( inner track ) • .-!,'; •·:::_f,,f,,,.~t., :·i,: 
1.;J:; 1,l'. ,,f~ 

Thi s command is accepted i f t h eContro l Unit i s in 

"inactive state", and if no seek is being executed 

on the concerned disc unit. 

SIGNATURE RESPONSIBLE 
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S A G 

1\UTHOR : 

EL EM E ~JT 2 3 • : l____:___MQy T l\lG r-m fa D D TS c__r....QNTRQL_ UN IT 
BASE LI NE 2 : EL EMENT PERFORMANCE SPEC IFI CA TI ONS 

TYPE OF PAG E : 6 FUNC':!1 I ONAL PERFORMANCE 

If the command is accepted 

- The condition register i s set to ze r o . 

- The contro l Unit switches to the 11 e x ecute state 11 

Th e control unit takes from the BOU lines the dif­

ference between the new cylinder number and the old 

one 

Then, the control unit swi tches back to inactive 

state and the seek itself is performed. 

At the e nd of the seek, an inte rrupt i s ~ent in 

order to ask for a SST instruction 

I f the command is not accepted the condition register 

is set to o ne and nothing happens in the Contro l Unit. 

I f no control unit recognizes the address of this 

command , the condition registe r is se t to the CR= 3 
' v ai u e _( controller unknown ). 

If th e operation is not poss ible: new number of cylin­

d e r greater than 203 or smaller than zero th e commands 

is accepted and the C.U. switches to the " Send Status 

State ". The bit 6 ( seek error ) of the status word i s set. 

The disc unit beco mes unsafe ; the FAULT i ndicator is 

l ighted and it is necessary to stop and r estart the unit 

f o r normQl operation. 

SI GN /\TURE RESPONS IBLE APPRO VAL 
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S A G 

AUTH OR - : 

ELEfv1EN T 23 : MOVING HEAD DIS C CONTROL UNI'r 

01\S ELIN E 2 ELEMEN T PER r-ORMANCE SPECIF IC A TI ONS 

TYPE OF PAGE : _6.___flil':J_f-'.T I ONAL PERFORM ANCE 

Securi ty f or t h e s eek ope ration 

The fi rst word of each record will be an identi f ier . 

It will contain the cylinder n umber . 

When r eading , a f t e r a seek operat i on , it is possib l e 

to check that the seek has been done safely by r e a d ing 

the ide nti f ier. 

Before writing afte r a seek o peration, i t i s poss~ble 

to check that the seek has been done safely by read­

ing the identifie r of the secto r p r eceed i ng the sector 

to be writt e n. 

If this operation i s success full , it is possible to 

perfo rm the no rmal operations on thi s cyl ind e r with 

two precautions : 

1o when re ad ing , th e first word is not a data wo rd, but 

the i dentifier 

2. when writing , th e identifi e r must be the f irst word 

of the r e cord o 

This procedure asks fo r writing the identifiers on the 

disc pack th e first time it is usedo A special prog ram 

will write the i dentif iers on each sector , fr om sector 

" 0 " of the cylinder 11 0 11 t o the sector 11 31 11 of the cy­

linder " 202". This ca·n be done by the normal write ope­

ration with the on l y ide nti fier word in t he data fie l d . 

Then , this prog r am wil l r ead the i d e ntifie rs of the 

sec tors in the same o rder than durin g the writing 

ope ration a nd check t hat all is correct . 

SI GNATUf, E RESPONSI OLE APPRO V AL 
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SAG__ ELEMENT 23 o:1~ MOVING 1-'IEAD_ DISC C""'-'-"--"'-"-"~ UNIT 
BASEL IN E 2 : ELEM ENT PERFO RMANCE SPEC IF IC AT IOf\JS 

TYPE OF PAG E: 6 ; FUNCT_ICN\L PERFORMANCE 

2 o 2. Seek to zero comm a.nd 

10 J 1 0 0 0 I R3 1 1 11 0 1 DN 1 CUA 
0 1 4 5 7 8 9 10 11 12 15 

BOU (R3 contents) 

( I 1 1j 
12 14 15 0 

R3 the bits of this r eg iste r specify the function 

sent via the BOU line 

Control Unit Address 

Device Number 

Not significant 

This command is used to move the heads from any 

cylinder to the cylinder number zeroo 

This command is accepted if the Contro l Unit is in 

the "inactive state", and if no seek is being exe­

cuted on the selected disc uni t o 

If the command is accepte d : 

the condition r e g i ster is set to zero 

the Control Unit swi tches to the " execute state" 

and then , after the operation is started , switches 

back to inactive state 

the control unit moves the heads to the cylinder 

numb e r zero 

at the e nd of the see k, an interrupt is sent in 

orde r to ask for an SST instruction . 

If the command i s not acce pted the condition register 

is set to one and nothing happens in the Contro l Unit. 

If no Control Unit recognizes the address of this 

command the cond ition r eg ister i s set to the CR= 3 

value ( controller unknown ) o 
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S A G ELEMENT 23 ~ 1 : MOVING HE AD DISC CONTROL UNIT 

BASELINE 2 : EI_EiVlEN T PERFORMANCE SPEC IF ICAT IONS 

TYPE or- PAGE : G _Pl)}JCTION AL P ERPORMANC E 

The precautions used in a normal seek to check 

this operation have t o be taken also for this 

command . 
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S A G 

A U TH O R : 

ELE /V1ENT 23 o 1 MOVI NG HEAD DISC CONTROL NIT 

BAS ELINE 2 ELEMENT PERFORMA NCE SPECIFIC A TIONS 

TYPE OF PAGE 6 FUNCTIONAL PERFORMANCE 

2o3 o Writ e a s e ctor 

CI O fo rmat 

1o 11 o o o I R3 1 1 1 JO I DN I CUA 
0 1 4 5 7 8 9 10 11 12 15 

BOU (R3 c ontents) 

r _· _,.,_. 
0. .9 . 

I o g 
13 14 -:JS 

R3 the bits of this regist e r specify t h e c o mm and 

and the function sent via the BOU lines 

c .u .. A. 

S.A. 

Control Unit address -

Sector Add r es s from Oto 31 

Device numbe r 

No t significant 

This command is used to start a write ope ration on 

the sector addressed on the BOU lines , on the cylinder 

selected at the moment this comma nd is used. 

This command is accep t e d if the Contro l Unit is in 

the "inactive s tat e ", and if no seek operation is 

being excuted on the concerned d i sc unit. 

If the command is accepted 

the condition reg i ~te r is r eset 

- the Control Unit switches to the " execute state" 

Th e Control Unit t ak es from t he BOU lines the addre ss 

o f the secto r and p e rforms the operation by sending 

S IG NATURE RESPON S IBLE A PP RO\/ t ,L 

-.J o l--3 UNIS S ET .J o LE DR ETO N G o COT'I'ET 

Ph i l i ps DntJ Systems Ontc : 
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S A G ELEMl:N T 23 o:1_:.__,MD"\TTNG fI.£ /­
BASE LI N E 2 ELEMEN T PER FORMM!, 

TYPE OF PAGE : G · F'UNCTIQ1L 

,_S.C_ CQNT.RQL UNIT 

. C IFICi\TIONS 

~ffORMAN CE 

b r eak sign als via th e multi ~ Lex channel. At the end 

of th e data e x c hange , an interrupt is sent to the 

computer. 

I f the command is not accepted , the condit ions re­

gister is set to one and nothing happens in the 

Control Unit. 

I f n o Control Unit re cognizes th e add r ess of this 

command , the condition regist e r is set t o the value 

CR= 3 ( controller unknown) . 

If a throughput error occurs d uring a writ e command , 

the data transport is inte rrup t ed , the c .u. goes to 

the " Sen d statu s " state . The bit 14 ( thro ughput error ) 

of the status word i s se t. 

Nata : The r ecord to b e writte n is of variable 

l ength between 1 till 210 words . If a n a ttemp t 

i s made to write ·a l onger re co r d , the data e xchange 

is stopped when the physical e n d of the sector is 

reached (§ Status configuration) . 

- --------------------.--------------,.-·------------·-

' 
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SAG 

A UTHO R 

r ------~-
ELEMENT 230 :1 MOVING HEAD DISC CONTROL UN T 
BASELINE 2 : ELEMt:NT PEHFORMA~JCE SPEC IFIC A TIONS 

TYPE OF PAGE : 6 F'TThf1'l'T0!\IA T, PEL?E.DBMAJ\ICF~ 

2.4. Read a sector 

CIO form a t 

p 11 0 0 0 I R3 I 1 110 DN ! CUA 

0.1 4 5 7 8 9 10 1 ;1. 12 15 

BOU (R3 Contents) ----------- - ----

Ii /. / l _///.· /l~/ :/ / / / :'/ . ! ;' ! I SA 0 J 
9 13 1 4 15 

R3 the b i ts of this r egister specify t h e 

command and the function sent via the BOU 

l ines. 

C. U. A. 

S. A . 

D. N . :_ 

Control unit address 

Sector address from O To 31 

Device numbe r 

not significant 

Th i s command i s used to start a read operation 

on the sector which i s addressed on the BOU 

lines , on the cylinder selected at the moment 

this command i s used . 

This comma nd is accepted if the control unit is 

in the " In active state ", a nd if no seek operation 

is being executed on the concerned disc unit. 

If the command i s accepted 

The condition r egister i s reset 

The control unit switches to the " Execute 

st:ate " . 
SI G N;'.TURE RE SPONS 1!3 LE APPf-l O VAL 
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SAG EL EMEN T 2 :?i, 1 MOVI NG HEAD DISC CONTROL UN1 T - ---- -

A U T H O R : 

!3 UNI SS ET 

BAS ELI NE 2 : ELEMENT PER FORMA N CE SPEC IFIC A TI ONS 

TYPE O F PA G E : _6 FUNCT I ONAL ]2 E R F' ORMANC E._ __ 

The control unit takes f r o m the BOU line s 

the addr e ss of t he s e cto r and pe r f orms the 

ope r at i o n by s e nding break sig nals to the 

Mul tip l e x ch a nne l. At the end of the data 

exchang e an inte rrupt is s e nt to the 

comput e r. 

If the command is not a c c e pted, the condi­

tion r egister is set to one and nothing 

happe ns in th e Control Unit. 

If no £ontrol Unit re c o g nizes the address of 

this c ommand, the condition r egister is set 

to the CR= 3 value (controller unknown). 

If a parity e rror occurs dur i ng a read ope­

ration, a che ck work error is d e t e cted and 

the bit 13 (Data fault) of the status word 

is set. 

If a throughput e rror occurs during a read 

command , the data transport is interrupted, 

the C.Uo/ switc h e s to the "Se nd status" 

stateo The bit 14 (thro u g h put e rror) of the 

status word i s se t. 

S IGN A T URE R ESPONS IB LE A PPROV A L 

J o LEBRE:TO N Go COTTET 
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ELEME NT 23 ° .1 MOVING HEAD DISC CONTRO L JN IT 

BASE LI NE 2 ELE MENT PERFOHMA N CE SPEC IFI C ATI ONS 

TYPE O F PAGE · 6 FUNCTION AL PERFOr MAN CE _ _ 

2.5. SST Command 

Format 

j 0 j10 0 1 ! R3 
O 2 4 5 

11 1 I o 
7 8 9 10 

X I 
11 

C. U. A. 

X 

Control Unit addre ss 

Not signi f icant 

C U A ! 
15 

R3 r egister into whic h the status word is sent 

This command is us e d to perfo rm the e x c hange of status 

b e tween the Control Unit and the C.P.Q. 

It is a c c e pted i f the Control Unit is in t h e " Send 

St atus " sta te . 

If the c ommand i s accepted : 

the condition register is r e set 

the status word is sent on the BIN lines 

the status woid i s reset in t he Control Unit 

the Control Unit switches to the " Inactive state". 

I f the comma nd is not accepted , the condi t i on register 

is set to o ne and nothing hap p ens i n the Control Unit. 

If no Control Un i t r e cognize s the addre ss of the 

command , the conditio n r egister is s e t to the CR = 3 

value . 

A UTH O R : SIG N A TURE RE SPONS I B L E 

BU.N I SSET --~ J . LEBRETO N 
Phili p- Da ta Sy s tems 
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A UTHOR : 

BUNI SSET 

BASEL INE 2 : ELEMl' N r PERFORM /'.I.NCE SP ECIFIC A TI ONS 

TY PE OF PAGE - 6 : PUrJCTIONAL PERF' ORMANCJ;__ 

STATUS CONFIGURATION 

During 

of the 

an accepted Send Status command, the bits 

BIN lines have the following meaning : 

BIN 15 

14 

13 

12 

11 

9 

8 

7 

6 

5 

4 

3 

2 

1 

SI GNATURE 

Not operable 

Throughput error 

Data fault 

Incorrect length 

Progr am error 

Disc unit number 

Reserved 

Reserved 

Seek error 

On cylinder 

Reserved 

Reserved 

Reserved 

Disc unit ready after unready 

RESPONSIB LE APP RO VA L 

Jo LCDRE'T'O I\T G o COTTET j-w 
I Philips Data Systems Date : 1.6 / 8 / 71 
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SAG 

.t,UTHO R : 

dU:\JISSE'l' 

ELEMEN T 23.; 1 · MOVING HE: 1\0 DISC CON'l'EQL UNIT 

BA S[ I_I NE 2 ELEMEN T PEn FORM ANCE SPEC IFICA TI ONS 

TY PE O F PAGE : 6 FUNCTIONAL _ _ff,RFORMAN_CE_ 

STATUS Set condit ions 

- t h e bit 15 is set if i t is atte mpted to e x ecute 

an I/0 progr am o n a not operational d evice 

- t he bit 14 is set if the channe l does no t ans ­

we r an e xchange request in the a llowed time during 

a r e ad or writ e operation . 

- the bit 13 is set if a check word error is de­

tected or if a bad sync hron i zation happens during 

a read operation . 

- the bit 12 is ' set if the channe l l ength is d i f ­

fer e nt from the record l e ngth during a r ead ope­

r ation or if the end of a sector is found bef o r e 

the end of the e xchange when writing . 

- the bit 11 is set if : 

A Multiplex out ( b i t 1 of the 1st control wor d = O)is 

executed after. a read command . 

A Multip l ex in (bit 1 of the 1st contro l word~ 1) 

is executed afte r a write command . 

- The bit 9 is ze r o if the information concerns the 

disc O 

- The bit 9 is one if the information concerns the 

disc 1 

- Bits 8, 7 · r eserved 

SI GNA TURE RESPONS I B LE A PP nOVAL 
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c; - ELEMEi'fl 2 301 · MOVING HEAD DISC CO.VTROL ,.JNIT - -- ---

AU THOR : 

8UNISSET 

BAS ELIN E 2 : ELEME N T PERFORM ANCE SPEC IFI CATIONS 

TYP[ OF PAGE 6 _ _;__PUNCTTOl'JAT, PERFORM!'.,NC.£..--

····---------- ------------ --__.--------------1 

- the bit 6 i s set i f the seek ope r ation is 

f inished but was imposs ible to execut e cor­

rect l y ( cf a seek command ) o r i f the disc unit 

becomes not operabl e dur ing a seek operationa 

- the bit 5 i s set if the seek ~pe ration is 

correctly executeda 

- bits 4, 3, 2 : res erved. 

- the bit 1 is set when the disc unit becomes 

operable a 

S IGN A TU R E RESP ONSIBLE APPRO VAL 
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---~SAG ELEMENT 23 0 'l .· MO\UNG HEAIL.Jll....sc_CDNTR0T, l NIT 

AUTHOR : 

i3UNISS ET 

B1\S ELIN E 2 : ELEMENT PERFORMANCE SPEC IF IC A TIONS 

TYPE OF PAGE : & :_E1.INCTTONAT. P El~f0RMAN'--'C=E=----

206 0 Stop co mmand 

CIO - Fo r mat 

0 ,1 0001 R1 I 1 0 ! 0 DN I CUA I 
0 1 4 5 7 8 9 10 11 12 15 

R1 no t s ignificant 

CoUoA. control unit addr ess 

D oN o d ev ice number 

This command is us e d to stop any t r a n sfer of 

data betwe e n the disc Contro l Unit and the C.P .U. 

When it happe ns while a r ead o r write o peration 

is e xecuted t he interrupt t h at no rmally 

fol lows th e end of these operations occurs imme diate l y. 

This command is always acce pte d if a Control Unit 

re c ognize s the address and the condi t ion register 

is set to zero . If no Control Unit r ecognizes the 

address , the condition register is set to the 

CR = J valueo 

S IG N A TURE RESPO NSIB LE APPROVAL 
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ELEM ENT 23 o:L..:..__MOVTNG Hl:;AJl_DT.Sf: CONTROL UN IT 

- --- ----- BA SE LINE 2 EL EM ENT PERF0 f1MAN CE SPEc 11=1cA TIONS 

A UTHOR : 

TY PE O F PA GE : _6 _ _:_E.illLC.T.l_Ql'l.AI.,_P ERF ORrIAN=C=E~-

2o 7 o TST Command 

Format 

1011001, R3 I 10 I o I CUA I 
0 1 4 5 7 8 9 10 11 1 5 

RJ : indicates the register into wh i ch status 

is loaded during the instructions 

CUA : control unit address 

This instruction may b e used before s t arting any 

I/0 operation to test if the contro l unit is not 

busy o 

It is always accepted by the control unit. 

During the execut i on of the TST, the BI N contents 

are sent into R3 registe r. A one bit in posit ion 

1 5 indicates the control unit is b usyo 

Other bits are no t significant . 

SIGNATURE RESPO NSIBLE APP ROVA L 

130i'! ISSET I ,J o LEBRETON Go COTTET' -·--- --- ----.,_ ___ _______ _._ ___________ ...._. ____________ ! 

Phi Ii ps Do tc.1 Systems 
IGSC - Centre Technique et l r.d us tr iel - Fontenay-aux-Roses -- France 

Dme : 16 / 8 / 71 
Page : 21 

511 "199 1 00371 



,<.7 

~~. 
C"ia..::! 

= n1 

-.: !~-~ 

Ffli:.11 
(i,,' 
'-\:;~1 

S/\G ELEMENT 23 ,; '1.~' ~~M.OVING HE_6.D_D_LS..C_cQJ:1.TRQL UNIT 

A UTHOR : 

£3A SELINE 2 : ELEMEf'JT PERFO RM A NCE SPEC IFICAT IONS 

TYPE OF PAGE : Ei _ ·~EllNC..T..I_QJ.\IAL_l?ERF ORMlV'lC_E _ _ 

3 . PROGRAMMING RULE S 

J.1. Ge neral d iagrams 

y 

S I G NATURE 

'I/ 

busy 

N 

\/ 

Load Mex C ol Words 

Read or 

t 
I 
I 
I 
I 
I 

write 

? 
~ 

~ 
Status analysis 

RE SPON SIBLE 

BUN I SS ET J . LE BRETON 
Ph i Ii ps Data Sys tems 

IGSC - Centre Technin.ue et lndustriel - Fontenay-aux-Rose s - France 
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____ __.SAG_ ELEMENT 23 o :1 _ _:__J':'lillL1.NG.-1lE AlL..DT sc _ _c_oN.TRDL- UN I T 

BASE LINE 2 ELFl'vlEN T PERFORMAN CE SPEC IF ICATIONS 

TYPE OF PAG E 6.;~i'--~QI\J-AL- PERF ORMANCE.___ 

- On c e a seek ope ration ha s b een start e d on one d i sc 

unit , a new o peration r ead , write o r see k may be 

e x ecut e d on the s e cond disc unit co nnect e d to t h e 

same contro l unito 

A UTHO R : 

Later on when the seek is f i n ished there wil l be a n 

i nte r rupt and the s t atus wi ll t e l l the r esul t o f t he 

seek ( cf . s t atus configurati ons)o 

S I GN ATURE RE SPON SI B LE A PPRO V A L 
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Phi li ps Data Systems 
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SAG 

AUTHOR 

ELEMrn T 23 o: ~ _MOVING HEAD DISC CO)'YJ.'ROI--' UNIT 

BA SE LIN E 2 : ELEMC ~JT PERFO RMM~CE SPEC IF ICA T IONS 

TYP E OF PAGE :6 __ ;_ _ _EUJ:lCT...._1QJ'LAL_PER.fORMANCE 

3o4o2o Executio n time of a comn and 

Execution time of a seek command 

Seek operations one cylinder moves to be fixed 

203 cylinders ~ave to be fixed 

Average access time 125mescomaxo 

The ave rage access time i s define d as equal to the 

summation of the times of all possible moves devi­

ded by the numb e r of the moveso 

Execution time of a r ead or write command 

The time necessary to execute a read or write 

command is give n by the following chart when 

supposing the h eads are at the right place (no 

seek time is t~ken into account in the chart). 

On this chart, 

the t imes are given in number of revolutions 

necess ary to perform the operation; the real 

time is got in multiplying the number g i ven in 

the chart by 75 ms (revo lution time ). 

the times given to r ead or write n sectors are 

calculated s upposing the sectors are int erlaced o 

RESPONS I B LE APPROVA L 
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A UTH OR 

EL EMEN T 23 o:1_;__11illCJ1LG___H_f:;_~~j) __ DI.SC COi\f'T' RQL_ UN IT 

BASELlf\lE 2 : ELEMl:N T PERFOflM ANC E SPEClf'IC /'< TIONS 

TYPE OF PAGE :6 _ _ _:__1:_7__U,_I\J..CT..I..ON.AI-'- PERF'OR;:·,IANC.E __ 

5 0 

4 1 

9 12 

14 

8 13 

Numeration of interl a ced 

sec tors on a t rack 
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SAG ELEMEN T 2 3 o: 1 : MQVIN 7 IS , 
BAS ELI NE 2 : ELEMENT PERFO PECIF IC A TI O 

TYPE OF PAGE :6 · FUNC.T..IJ E f"ORMAIJ 

af t e r a 

mutation 
d rives 

normal 

afte r a 

after a 
mutation 

com 
of 

a f te r both 

norma l 

after a· s ee 

a f ter a c om 
mutation o f 
drive s 

af ter bo th 

normal 1f 

f t e r a seek 

a f ter a c om 
mut a tion of 
dr i ve s 

both 

SIG NATU R E 

~' 
3 n - 2 

16 

3 n - 2 
16 

3 n -
16 

..... 

3 n -
16 

3 n - 2 
1 6 

3 n - 1 
1 6 

3 n - 2 
16 

3 

RE SPON SIBLE 

BUNI.SSE.:T, J o LCDR ETON 

Phi Ii ;1, Data Svstems 
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1 

1 + 2 
16 

2 

2 

n + 1 4 
16 

n + 14 
16 

n + 29 
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n + 29 
16 

n + 14 
16 

n + 15 
16 

29 
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SAG - ------ - --- ELEMEN T 23, 1 · HOVING l!J-:AD_ DISC C:ONTR(2L_. ,JN I'l' J 

AUTH OR : 

8/,SE LINE 2 : ELEMENT PERFO HM ;\NCE SPECIFICATIONS ~-------------

TY PE OF PAGE : G_;__ __ l'llNC_T...ID_Nl'J.L ... E..EJlLOR},:i,N_C_E _ _ 

3o3o Interrupt 

An inte rrup t wil l happen in two c as e s : 

- after an accepted command to give the r esult 

of this command 

- wh e n a disc unit becomes operable after being 

not operable o 

In both cas es it mus t b e fo ll owed by~ Send Status 

commando The status will then specify the cause of 

the interrupt and the disc unit concerned by this 

interrupt (bit N° 9) 

Aft e r an accepted command the status will indicate : 

- if this operat ion was impossibl e for "no t operable 

reason" (bit -15) 

- if a read or write operation was not p erformed 

correctly (bit N° 11, 12, 13, 14)o 

- th e result of a see k operation (bit n° 5,6) 

- wh e n a d is c unit b ecomes operable after be ing 

not oper able the bit n° 1 is set . 

- after a r ead or write operat i on that was performe d 

cor r ect ly only the bi t N° 9 will be set for the disc 

number 1o 
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A U THOR : 

ELEME NT 23 o 1 _ : MOVING HEA~LIUSC COHTRQI,_ J NIT 

BA SELIN E 2 : ELEM[N r PF.R FORMAN CE SPE C IFIC AT I01\JS 

TY PE O F PA G E : 6._;_f UN CL'..lQ.l'll.u,_F__E RE.QRI:J.ANCE_ __ 

- if t wo operations a r e done s imult a n e ous l y ( a 

read a nd a s eek , two seek s • •• ) the r e will b e 

two in terru pts signaling t h e end o f t h e m. 

Afte r an i nterrupt the stat us may h ave one of 

t he fo l lowing config urations : 

Bit n b . 

1 5 

14 

13 

12 

11 

9 

6 

5 

1 

( 1 ) End 

( 2) End 

( 3 ) End 

( 4 ) End 

( 5 ) The 

of r e ad 

of rea d 

of seek 

of seek 

bit value 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Disc uni t numbe r 

0 0 0 

0 0 1 

0 0 0 

( 1) ( 2) ( 3 ) 

0 

0 

0 

0 

0 

1 

1 

0 

( 4) 

0 

0 

0 

0 

0 

0 

0 

1 

.. 

( 5 ) 

wr ite operat i o n pe r fo rmed correctly 

write op e r a tion no t pe r fo rmed corre ctly 

ope r a tio n performed correctly 

o pe rat i on no t perfo r med correctly 

d j_sc un i t becomes op erab l e . 
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SAG EL EMEN T 2 3 0 1 :viovn,fG HEA!) DISC CONT POL UJHT 

BASE LI NE 2 : ELEMEN T PERFO RMANCf: SPEC IF ICA TI ON S 
TYP E OF PAG E: 9 SP ECIAL CI!KU I'I' RCQUIREMEW

7

S 

9 - SPECIAL C fRCUIT RE/)U-:REf•lEr:TS 

Write 
Cir -
cuit 

Read 
Cir -
cuit 

1 1 X 0 -c.1 tpu t 
Adaptor . 

CJ 

5 x In pP 
AcL,. ptor :: 
I I 

r--------
1 2 X DISCOl?TIO 
i -- -

S3 

S4 

I 1 

1 2 

16 

GEt :c 1:;:1\L DIAGfU\M 

Write l ine 

Write l ine 
- - - - -

I 
Read l i ne 

Re a d l ine I 
- - 1 I 

con trol l 

lines 

I ---- - , 
\ 

\ 

\ 
\ 

\ 
\ 

DISC UNIT 

\ 
\ 

◄ 

No 

I 1 1 X Outp'-..lt 
Adap tor ~ 

DISC UNI T N° 

l . 

5 X 

1 16 con t ro l 
1-- - -
1 

l i nes 

Input 
A 'I- t J~-C,__!p or _ 

I l 

I 

I 

I 
_ _J 

0 

1 

A UTHOR : SIG N ATU RE R ESP O N S I B LE APP ROVA L 

BUNISSET L~BRE TON COT'I'E T 
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---·------,----------------· 
ELEr>.1E Nr23 o 1 : MO VINC HE· 

Bt..SEL INE 2 

TY PE OF PAGE 

i, LEMENT PEnFO;i 

'.)_ .SPECIAL -'" 

:;c CONTROL ff\J I T 

SP[C l f' IC A TI ONS 

;TT lU:QUIREMGN CS 

9o 1 oWrite c irc uits 

~.:1:.:1:.: _Gene r a l_diagrarn 

S3 

S4 
C.ll C.ll H H H H H 
p N N N w ~ U1 

'-... 

'' '" I ,, 

I I 
w · L, 

.. 
- · 

~ 

~ 

S1 and S2 are c lock pu l ses which are always present 

as soon as the power i s on 

I -2 is a sel ec tion signal ( sent by the l ogic part of 

the control l er) which al lows to se l e ct the right 

tllJJri te data line tt ( S3 or S4 ) . I2/ is a l so prov i ded . 

I3 is a waveform which represents the output data 

from the seri a lizer . I 3 , concurre nt l y with the 

14 signa l, i s u sed to generate the W0 (io e · 

S3 or S4) in the f ol low i ng way : 

A UTHOR : SIGNATURE I RESPONS I B L E 
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AUTHOR : 

ELEMENT 2 3 o 1 __ MOVING HEAD DISC CONTROL lJ N T 

BAS ELINE 2 ELEMENT PERFOHMANCE SPEC IFICATIO NS 

TYPE OF PAGE : ~C}____$J2.E1L\L---C..IRC..Ul.T RF'QTTTREJYJE INTS 

- As long as IS is "low " - clock pulses (CP) are 

always generated, as shown in the diagram. 

- Dat a pulses (DP) 

are g enerated according t o the state of I3 signal , 

but caution must be t aken to get always a CP as first 

p ulse af ter the low to hight switching of the I4 

s i gnal. 

Wh e n IS is " high" CP pulses are inhibited . 
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SAG 

A UTHOH 

EL EMEN T 23" 'J, MOVING HEAD DI.SC CO NTROL UW T 

EL EMEf\lT PEnFORMANC E SPE C IFI CATIONS BASELIN E 2 

TYPE OF PAGE 9 SFr::CIAL C: !.RCUIT RE QU.1:~Ei'-1El' TS 

0 
c:;: : /"-

··------ -· - /r ---~i:f) 
. -- ----- ---- - .. ----- -- - -- ----· --- ---· . - ~S: :_. ~ . - --·----~·- ·- -·-·-···-- -
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S2 
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S 1 , 

I 

I 
I 
I 
I 

I 
I 

W0 I 

'<-I 
le 

A UTHOR : 

EL EMEN T 23" 1 MOVING lIE!-\1~ DISC C 0NT~_0L UN _ 'I' 

BASEL.INE 2 

TY PE OF PAGE 

EU'ME r~ r PERFO RMANCE SPEClf'IC/\TIONS 

9 SPE:CIAL C:JRCUIT REOUJR E:ME!' T.S --•··---

+ 1 % pulse to pulse variation 
1200 n s -

+ 0 ,3 % lo ng term stabil i ty 

600 ns + - S % Pulse to pulse variat ion* 

, I 
I 
I 
I 

I 

300 ns 6J 
I 
I 

- ' + ns I 

I 
I 
I 
I 
I 
I 

I 
I.e.-•-- - - ---. I . 

' 
I -

~00 ns + ~o ns 

j I I I I 
I - I 
I 600 ns I 

I 

' 

! 1 % pulse to ; pul se var i at ion 
+ 0,3 % l ong t~rm stability 

• I 
I• 

I 

I 
I 
~ 

1 200 ns - I I 

+ 1 % pul se to pulse variation • 
• I 

~ r 

+ 0 , 3 % l o ng t erm stabilit y 

- - SOns < g ~ Sons 

- All width s measured at 1 oS Vo 

- Ri se and fall times mus t be ,< 20 n S 

* This to l e rance is measured a t Wr ite Output 

circuit l evel . 
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SAG ELEMEN T 1 . MOVING HE:;AD DISC CONTROL UN [ '1' 

------

--•··--- - - BASE L. I t,.. El.El\'l ENT PERFO RMAN CE SPEC IF ICA TIO NS 

TYPE O i -t : 2__:_3PECIAL CIRCUIT R[~QUIREM:::N' .' S 

-- -------- ----------- -..L.--------------l 

A U THOR : 

9 o L 4a _ Loading _ specgicatio n 

9o L4o1o =Out p ut 

: 3 0 TTL loads 

: 3 0 TTL loads 

S1 

S2 

S3 

S4 

:}De fined by En gine e ring s pe c ific ation 

: fi g ur e 3o13 p age 3.20 d a ta 70.07.08 

9oL4o2.=Input 

I2/ 

I2 

I3 

I4 

IS 

1
~ 1 TTL load 

* Reference N° CN 070/03005/523 
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SAG ELEMENT 23 o 1 MOVHJG HEAD DISC Q) NTROL UN T 

BASE L INE 2 ELE MENT PERFORMANCE SPEC IFICATI ONS 

TY PE OF l'AGE : 9 SPECIAL CIRCUIT REQUlRf.MEN'rS 
------------------------------------------ ----- - ----1 

-

• 

AUTHOR : 

9 o 2 o Re ad ci r cuits' 

... 11 , 

1 2 

'--
(Y) ,I N (Y) <::I' <::I' <::I' 
H U} U} U} U} H H 

,:'\ '" II\ 

. 
'II 

- 11 and 1 2 are the Read Data Line coming f r orr 

the disc un i tso They are se l ected with the 14 

s i gna l , in order t o get one commun s igna l (RDL) o 

- S1 and S2 a r e respective ly the data and clock 

pu l ses , needed fo r the l ogic part of the Control 

unito They are generated i n the following way: 

When th e 13 signal is high , the S 2 signa l 

remains low , 11ntil a "hole " i s detected on RDL 

line : the fir st CP pulse is t h e n obta ined, from 

the high to low tra nsition of RDL (C pulse) o In 

the same way DP a re genera ted from the low to 

high trans ition of C puls e . Th i s is true until mi s 

- sing pul s e i s detected ( s~e fol l owing diagr am ) . 

S I GNATURE RE SPO NS I 8 L E A PPRO V AL 
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_____ S...c\_G __ EL EM EN T 2 3 0 1_MQVING HCAD DTSC: CONTROL U]\ IT I 
BASEL IN E 2 : ELEMENT PER f'ORMA NCE SPECIFIC1'1TI ONS 1----- ----------1 
TY PE OF PA GE : _9 ___ $.I~ECIAL_C.L?..C.Ill'.I' R F: QT lT R CM :.::_T\ 'I'S 

- S3 - Thi s s ignal gives the read data va lu e : 

it is r eset by the fir s t " hole " detection , then 

by S1, and it i s se t by D pulses from RDLa 

- S4 i s a s i gnal generated when more than one RDL 

pulses a r e missing (hole larger than the first 

one) a It i s reset by the Trailing edge of S1 

- When I3 is low, 

S2 and S4 are low and S3 is higho 

AUTHOR : S IGNATU R E RESPO NSI B L E 

LC BRL~TON 
A PP ROVAL 

BUNISSET I 
Phi Ii ps Data Systems Date: 
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AUTHOR 
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! NE 2 EL,EMEN T PERFO RMANCE SPEC IFICATIONS 

") F PAGE 9 SPECii\.L C IRCUIT REOUIREtrnr ·T s 
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AUTH OR 

n UNI SSET 

EL EMENT 23 o 1 MOVING HEAD DISC CONTROL UN _T 

BASELINE 2 : ELEMEN T PERF0f1MANCE SPECI FI CA f !ONS 

TYPE OF PA GE : 9 SJ1 f;C IAL CI RCUI T REQUIR_§_!·1E J'l'S 

C. 

I 

k J 
l 300 i" 4S ru-:, I 

f ....,_ ___ i 

9o2o4o _Inputs _wavefo rms 

Define d by Engineering speci f i cations X 12101 

Figo 3o3o page 3o 10 dat e 70003 012 for I2 

and I 1 o 

*Refe rence N° CN 0 70 / 0300S /523 o 
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BAS ELINE 2 : EL[M !::NT PERFORMA NCE SPECIF ICA TION S 

TYPE OF PAGE : 9 SPE~I.AL CIRCUIT RL::QUIREM E l\l f.S 

2.:~..:~..:_Load i n q_spec,i f i c ations 

S2 

S1 

S3 

S4 

I3 

I4 
I4/ 

I 

} 

10 TTL loads 

2 TTL Loads 
·· ·- . 

1 TTL Loado 

I2 ] 
De fined by Engineering specifications 

* I1 X1210 figo 3.13 page 3o20 data 70.07008 

* 
Reference N° CN 070/03005/523 
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ELEM EN T 2 3 o 1__lli2Y_jj\j_G__lJF,AD DISC COTJTfH)L UN L 'I' 

BAS ELlr"-JE 2 ELEM ENT PERFORM ANCE SPECIFiCJ:\T IONS 
TYPE OF PAGE : 9 sr:?.C:IAL crncurr REQUir{E:MEN .1 S r - ---------------------- -------- -----'---------------! 

AUTHOR : 

BUNISSET I 

9a3o Ad apta tion circuit~ 

9.3. 1 - Output a daptor 

There are.22 output adap tation circui ts for 

control lines. 11 of them will be optionnaly 

wired if two d isc units are required o 

9.3. 2 - Input adapto r 

There are 10 input adaptation circuits for 

control lineso 5 of them will be optionn a ly 

wired if two disc units are required . 

Both input and output ad~ptation c ircu i ts 

must fulfil the r equirements specifi ed in 

Engineering Specification of X12~0 N° CN . 

070/03005/52 3 - Fig. 3 .14 page 3 .21 date 

70 .07.08 
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