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The moving h ead disc contro l unit permits the connection 

of one o r bvo X1210 disc drive lln i t ( s ) on the P855 or 

PBG0 . The X1210 is a smal l random access mass storage 

using r emovable magnet ic discs . 

Th e total capacity is app r ox i mate l y 2 . 7 Mb yt e s ; the r ecor ds 

ar e o rgani zed in 6400 sectors cf 210 words each . 
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S A G ELEf\1EN T 23. -;l. : MOV I NG HE AD DI SC CONTROL 1JNIT 

BASELINE 2 : ELEMEN T PEnFO RMANCE SPECIF IC A TI ONS 

TYPE Of' PAG E : 5 __ : EXTERNAI_i__L_Q_G.IC_INTLRF ACE 

I - EXTERNAL LOGIC I NTERFACE 

1 0 1. Be t wee n the Contro l Unit and t h e C . P . U., the standard 

SAG int e r face 

1.2. Be tween the Contro l Unit and the Di sc Uni t Signals 

f r o m th e C. U. to the - Disc Unit 

• eight control bus Lines 

• difference s e lect 

• head select 

• control se l ec t 

• wr ite data signal 

Signals f rom the Di sc Unit to t he C.U • 

• read data s i gnal 

• i ndex signal 

• sector s i gnal 

• unit unsafe 

• unit ready 

• on cylinder 
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s A G ELEMENT 23 , 1 . MOVI NG HI::AD DI SC CONTROL 

8AS EL INE 2 : ELEMENT PE\1FO RM A NCE SPECIFIC A TI ONS 

TYPE OF Pt>.GE : Q__~ _ FUN CT IO N AL PE RFORMANCE 

-

o. CONTENT 

1. BASIC INFORMATION 

1.1 . Disc unit 

1 . 2 . -control unit 

2 0 I/0 I NSTRUCT IONS 

2.1. Seek command 

2.2 . Seek to zero command 

2 . 3 . Write a sector 

2.4 . Read a sector 

2 . 5. SST command 

2 . 6. Stop command 

2 . 7 . TST 

3 • PROGRAMMING RULES . 

3.1 . Generali ties 

3 0 2 0 Execution t i me 

3.3 . Interrupts 

-
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S A G ELEMENT 23 . 1 _ _; __ e:lQVI;\W, ll.E.AlLJlI.5.C_CO''fCf'RDL UNIT 
BAS EL!N E 2 ELEMENT PERF O RMAl'JCE SPE CIFICATIONS 

TYPE OF PA.GE • _ 6_:__fiJNCIT.DllAL PF;RF'Q81:'.L8.NC.E_ 

1a BASIC I NFORMATION 

AU T HOR : 

1a1a Disc unit 

General characte ristics 

Model 

number of cylinders i n a dispack 

numbe r of tracks in a cylinder 

numbe r of sector s in a t rack 

number of heads 

serial d ata transfer rate 

average access time : 

ave rage head positioning time 

latency 

recording technique 

Philips X12 10 

200 + ~ -l 

2 

16 

2 

833 ,3 Kbits nominal 
at 800 rpm 

125 ms 

37 , 5 ms (half r evo lu­
t ion time ) 

double f requency 

The information on the transmission lines has the fol l ow­

ing form 

c l ock 
pul se 

1200 ns 

dat a·= O 
clock 
pulse 

s 300 ns 

data pulse 
data = 1 

Among th e 406 tra~ks of a d ispack 400 at l e ast are 

good , 6 tracks may be defective .· 
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AUTHOR : 

ELEi'v1ENT 23 ~ 1 ; MOVING HEJi.;) __ DISC CONT [\OL l NI 'l' 

BA.S EL INE 2 EL EMENT PERFORMANC E SPEC IFIC A TI ON S 

TYPE OF PAG E : 6 : _fUNCTJ:m,: AL PERFORMAl-JCE 

The inf orm a tion on a d i scpack i s org a n i z ed i n wo r d s 

of 16 bit s o 

The capacity of a s e c t o r i s 210 wo r ds o 

6 
Th e maximum c a pacity of a d i s cpack i s 1 , 3 44 10 word s . 

1o 2 ■ Co ntro l unit 

The moving h e ad disc contro l unit all o ws to connect 

two di s c units to the C.P. U. via the Multip lex (or 

Simpl e x) channel. 

The number of these two units is give n by the 

bit of the DA field in th e c o ncerned I /0 instructions 

DA 

I oo xxxx 1 
I 0 1 xxxx I 

unit 0 
unit 1 

XXXX = control unit address 

The control unit includes a s e rialize r/deserializer for 

the info rmation going to or coming from the disc unit. 

It controls the transfer of the informat ion between the 

disc unit and the CPU and a l so pe r forms and co ntrols al l 

the commands available on the disc unit. 

The write and r ead operations are checke d by a check­

word . When writ i ng , an " exclusive OR " of all the words 

of the record taken success i v e ly is c o mputed and written 

as last word of the record . When reading , another check­

wo rd is c omputed and compared with the last word of the 

r e c o rd wh ich is not trans fe rred to the C. P .U. I f they 

are diffe r e nt , it i~ signalize d in the i t atus word as 

d ata fault . 
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A UTH OR : 

·• 

ELEMENT r 23.• 1 : MOV ING HEAD DISC CONTROL UNIT 
:: 

BASELINE 2 : ELEMENT PERF O RMANCE SPECIF ICAT ION S 

TYPE OF PAGE : 6 : FUNC TIONAL PERFORMANCE 

' t I 
! , 

I ... t 

, 
-' 

I/0 INSTRUCTIONS 

' ' ' l .-
' 2 . 1 0 Seek c o mmand t . . . r . . 

•I 
' - 1, 

c;r:o format : i 
,, 

' . ------------
I 

' 
J O I 1 0 0 0 l R3 l 1 1 10 I DN I CUA I 

0 1 4 5 8 9 10 1 1 
I 

BOU (R3 contents) : ! . -------------------
D ---

15 11 1° 1 12 , 

1-- -

B 14 15 
- --- - -- . - .. - - -

' I 

R3 
The b i ts of this register spec i fy the command and 

the function sent via the BOU l ines o 

c . u . A.: Control Unit Addr es s 

D 

s 

·-
: Difference between cyl inder numbers ( absolute v a lue 

D. N. 

: Direction of the motion 

1 = towards the inner track (FORWARD ) 

0 = towards the outer t rack (REVERSE ) 

: Device number 

: Not significant 

This command i s used to move the heads from one cylinder 

to another one . The cylinders are numbered from zero 

( outer track ) to 20 (inner tra ck ). ! ~ , 
I' ' 

Th is command i s accepted if t heCont ro l Unit i s in 

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

on the concerned disc unit . 
I I 

•t.>: ~ .. 

I, 

\ f 
•' 

-
I • ,, ' 

l . I 
I 

' I 

I 
I 
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AUTHOR : 

BAS ELI NE 2 : ELEME N T PERFO RMANCE SPECI FI CAT IONS 

TYPE OF PJ.\G E : 6 FUNCTIONAL 12_E_;_RFORMJ\J,J CE 

If the c o mmand i s accepted 

- Th e c o nd i tion r e g i s t e r is se t to z e r o . 

Th e cont r o l Unit s witc h es t o t he " e x ecu te state " 

Th e contr o l unit t a k es f r o m the BOO line s t he dif­

f e r e nce be twe en the new c y linder numb e r a n d the old 

one 

Then , the control unit swi t ches b a ck to inact i ve 

state and the seek itsel f is performed . 

At the end of the seek , an i nterrupt i s sent i n 

ord e r to ask for a SST instruct ion 

If the c o mmand i s not accepted the cond i tion registe r 

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

I f no contr o l u ni t r ecognizes the addr ess of th is 

command , the condit i op registe r i s set to the CR = 3 
' value ( controller unknown ). 

If the operation i s not possibl e : n e w numb er of cy l in­

d er greater than 203 or smaller than zero the commands 

is accepted and the C . U. switches to the " Se nd Status 

State". The b i t 6 (seek e rror) of the status wo r d i s set . 

The disc unit beco mes unsafe ; the FAULT indicator is 

lighted and it is- n e cessary to stop a nd rest a rt the unit 

for no r mal o pe r at i on . 
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S A G CLD.:E N T 23 • 1 ViOVING HEJ1.D DI.SC CONTROL lJNIT 

----. ------ l1A SE L1 NE 2 ELEMENT PERFORMANCE SPEC I F ICAT IONS 

AU TH OR : 

TY0 t OF PAG E _6_ FUNCTION AL PEf-<FORMANCE 

Securi ty for the seek o pe r ation 

The f i rst word .of e a c h r e co rd will be an 

It will contain the cylind er numbe r . 

identifier . 

When r eading , after a seek operation , it i s poss i ble 

to check that th e seek has been done safely by r eading 

the identifier . 

Defore writing after a seek o peration , it is possible 

to check t h at the seek has been done safely by r ead­

ing th e id entifier of the secto r preceed i ng the sector 

to be written. 

If this operat i o n is successfull, it i s poss i b l e to 

perform the normal operations on this cylinder with 

two precaut i ons : 

1. when r eading, the first word is not a data wo r d , b u t 

the i dentifier 

2. when writing , the identi f ier mus t be the f irst word 

of the r e cord.-

This procedure ask s for writing the identifie r s on the 

d isc pack the first time it is used . A spec i al prog r am 

will write the i den~ifiers on each secto r , from s e ctor 
11 0 11 of the cylinder " 0 " to the secto r 11 31 11 o f the cy-

1 ind e r "202" .. This can be done by the normal write ope-­

ration with t h e /_ '.)..:: ly r i dentifie r word / in the data f ield. 

Then, this p rog r~m will r ead the i dent ifie r s of the 

sectors in the same o rde r than during t he writing 

operation and check that all is correct. 
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AUTHOR 

ELEMENT 23 .<l,. : MOVI'.\JG l!C/\D DISC~QNTROJ UNIT 
BASE LiN E 2 ELE'.v:ENT PEr. FOHMAi\JCE SPE CI F IC A TIO NS 1---------------
,YPE OF PAGE : __ f~ _ _JJTNCTJO\t.L PEiZFORMANC:E 

2 . 2 . Seek to zero command 

\9.. I 1 0 0 0 t R 3 1 1 1 1 0 1 ON I 
0 1 4 5 ·7 8 9 10 11 12 

20U ( R3 contents ) : 

( 

0 

CUA I 
1 5 

12 14 15 

R3 : the bits of this - r eg ister sp e cify the function 

sent via the BOU line 

c . u.A. : Cont rol lfuit Address 
-· 

D.N . . . Device Number 

: Not significant 

This command is us ed to move the heads from any 

cylinder to the cylinder number zero . 

This command is acc epted if the Control Unit in 

the "inactive state", and if no seek is b e ing exe­

cuted on the .selected disc unit . 

If the command i s accepted : 

- the condition r egister is set to zero 

- the Control Unit switches 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 

number zero 

- at the e nd of the seek, an interrupt is sent in 

order to ask fo r an SST i nst ruct i on. 

If the command is not accepted the condition register 

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

If no Control Unit recognizes the addr~ss of this 

command the c ondition reg ister is set to the CR = 3 

value (cont r ol ler unknown ) . 
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AU THOR : 

ELEMEN T 23 . 1 : MOVING HEAD DISC CONTR OL UNIT 

BASE LI NE 2 ELEMENT PERFORMANCE SPEC IF ICATIONS 

TYPE OF PA GE _6_ FUNCTIONAL P ER? ORMANCE 

The pr ecautions used in a normal s eek to check 

this operat i on have to be tak e n also fo r this 

command . 
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BASEL.IN [ 2 ELEi\1Ern PERFORi\1ANCE SPEC I F IC A T IONS 1--------·-----

AUTHOR : 

TY Pl: O F PAGE __ 6_FUNC'.TIOI -!AL PER[.' QR~iAJ_'J_C_E_, __ 

2 o3 o \rlril::c a sector 

CIO format 

1o 11 0 0 0 1 R3 I 1 1 I O I ON I CUA 
0 1 4 5 7 8 9 10 11 12 15 

GOU ( R3 c on t ents) 
I 

' ( 

SA 

0. 9 
1 o 1~ 

1 3 1 ,1 15 

R3 : the bi ts o f this register s pecify the command 

and the function sent v ia the BOU lines 

C . U.A. : Control Unit address 

S .A. : Se cto r Address from 0 to 31 

D. N. : Device number 

/ : No t significant 

This command is used to start a write operation on 

th e sector add r essed on the BOU lines , on the cylinder 

selec ted at the mo men t this command is used. 

This command is accepted if the Control Unit is in 

t he "inactive state", and if no seek operation is 

being excuted on the concerned d i sc unit. 

If the command is accepted : 

- the condition reg i~ter is r ese t 

- the Control Un.it switches to the 11 e xecute s tate 11 

The Control Unit takes from the BOU lines the address 

of the sector and perfor ms the operation by sending 

SIGNATURE RESPONSIB LE APPROVA L 
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BASL: LINE 2 

•• ... ~_;_£-'L~Lf1I.G_ J IE i:\Il_Il l..:L __ CD .. '.TI'.ll.DL ! UN IT 
ELEMENT PEFffORMANCE SPECIF IC A TIONS 

TYt" E OF PAGE• 6--=-----=-f_;'U:JCT ICi'JAL PCRFOP.fv!ANCE 
I !>-··------ - ----------------------------~ ------------1 

A U T HOR : 

~reak signals v i a the mu ltiplex channel . At the end 

o f th e data e xchange , an i nterrupt is sen t to the 

computer . 

If the command i s not accepted , the cond itions re­

g i ster is set to one and nothin g happens i n the 

Contro l Unit. 

If no Control Unit r ecognizes th e add r ess of this 

command , the condition reg i ste r is set to the v alue 

CR = 3 (controller unknown) . 

If a throughput error occur s during a write command , 

t he data transport is interrupted , the c .u. goe s to 

the " Send status " state . Th e b it 14 (throug h pu t error ) 

o f the status word is set . 

Na ta : The r ecord to be written is of variable 

l ength between 1 till 210 wo r d s . If a n attempt 

is made to write a longer r e c o rd , the data exchange 

is stopped when the pbysical end of the secto r i s 

reached ( § Status configur ation). 
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ELEMENT 230:1 r-IOVHJG HE:AD DTSC CO._J_'J'ROJ, UNIT 

BASE LI NE 2 ELEM[:NT PERFORMANCE SPEC IFI CI\ TI ONS 

TYPE Or- P.l\ GE : .£ __ £.i.Jl..:Cl'..I.illl AT. r::: r;i ;;,nfl :V: AW'; -~ ---

--·-------------- ------------------- ---'---------------f 

AU THO R : 

0 D BUl'.JIS.SS T I 

CIO form a t 

,o 11 o o o 1 R3 I 1 1 IO / ON 1 CUA 

0 . 1 4 5 7 8 9 10 1 J. 12 15 

BOU (R3 Contents) 

SA 0 

9 13 1 4 15 

R3 : the b it s of t h i s r eg i ster spec i fy the 

command and t h e function sent via the BOU 

l ine s o 

C o Uo 

S o Ao 

Do N D·-

Ao : 

: 

: 

: 

Control unit address 

Sec to r address from O To 31 

Devic e numb e r 

not s ign ifi c a nt 

Th i s command i s used to start a re ad operat ion 

on th e sector which i s addressed on the BOU 

lines, on the cylinder selected at the momen t 

th i s command i s us e d o 

Thi s command i s accep ted i f t h e control unit is 

in th C:> " Inactive state", and i f no seek operat ion 

is being executed on the co ncerned disc unit o 

If the command i s a ccep ted : 

- The condit i on r egister is r eset 

- The control uni t sv1i t c he s t o the " Execute 

s l:a te " D 
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----------- BJI.S EL INE 2 

TYPE OF PAGE 

ELEMUJT PERFO RMAMCE SPEC IF IC A flONS 

_G __ Fl);,;c·1.1I ONJ\L PEBF'QRtJ.1\"KL __ 

--------------------·--·-----·-- -----------'-------------

The control unit takes from the BOU lines 

the address of the s ec tor and perfo rms the 

operation by sending break signals t o the 

Multiplex channel . At the e nd of the data 

exchange an interrup t is sent to the 

computer. 

If the command is not accepted , the cond i­

tion register is set to one and nothing 

happens in t he Control Unit. 

If no Contro l Un i t r ecogni zes the address of 

this command, the condition r eg is t e r i s se t 

to the CR = 3 value (contro ll e r unknown) . 

If a parity error occurs d uring a read ope­

ration, a check work error i s detected and 

the b it 13 (Data fault) of the status word 

is set . 

I f a throughput e rror occurs during a read 

command, th e data transport is interrupted , 

the c .. u./ switch e s to the " Send stat us " 

state . The bit 1 4 ( throughput e rror) of the 

status word is set . 

--·----------------------------------·--------------
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~~ A UTHOR : 

B1'\S !: LI N[ 2 EL EMENT PEfffOR~M\~JCE SPEC IF ICATIONS 

TYPE OF PAGE 6 F'UI''.CT I ON AL Pf~RFCRHi'\.l'! CE __ 

2.5. SST c ~mmand 

Fo rmat 

1 O j 1 O o 1 I R 3 
O 2 4 5 

11 1 I o 
7 8 9 10 

X I 
11 

· Control Un it address 

· Not sign i f icant 

C u A I 
1 5 

: register into which the status word is sent 

This comma nd is used to perform the e xch ange of status 

between the Control Unit and the C. P.U . 

It i s accepted if the Control Unit is i n the " Send 

Status " state . 

If the command i s accepted : 

- the condition r egis t e r is reset 

- the status word i s sent on the BIN l i nes 

- the status word is r ese t in the Contr o l Un i t 

- the Cont r ol Un i t sw i tche s to th e " Inac tive stat e "o 

If the command is not · accepted , the cond i tion reg i ster 

is set to one and nothing happens i n the Con t ro l Un i t o 

I f no Control Unit r e cognizes the address of the 

command , the cond ition r eg i ster is set to the CR = 3 

va l ue . 
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AUTHOR : 

~3Ul l LS SE'I' 

El.tM EN T 23 0 :l. __;_J'.'i.Q.'i.Hl.G_l[J::AD D.I.SL .. c:oriTRl")L_ 1JNIT 
BASE L!~JE 2 ELEMENT PERFOl~M/\N CE SPECIF IC A TIO N S 

TYP E 01 : PAGE · 6_:_ F'W:JC'T'lONAfJ PERFC:R;vl]\NC.b___ 

STATUS CONFIGURATION 

During 

oi.' the 

an accepted Send Status command , th e bits 

BIN lines have the following meaning 

BIN 15 

14 

1 3 

12 

1 1 

9 

8 

7 

6 

5 

4 

3 

2 
-----., 
1 

SIGNATU RE 

Not operable 

Throug h put error 

Data fault 

Incorrect length 

Prog ram error 

Disc unit number 

Res e rved 

Reserved 

Seek error 

On cylinder 

Reserved 

Rese rved 

Reserved 

Disc unit ready aft e r unready 
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____ SAG 
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AU-,HOR : 

3UNISS ET 

!: LEM f: N r 2 3.; 1 f<1Y'f_J:,JG J:l [· 
81-\SELI N E 2 Elt~11ENT l"' >:lffORMA : 

,YPE Of' Pf.GE : 6 _: FL:CTIO: ,, 

STATUS SP~ c ond itions 

· _c:: c _c_r~;-J'T' RC' l:J l frJI1' 

~ IFI CATIONS 

- V"!'6' bi t 15 · is s el if it is 2_t t e :11p l::ed t o e xecut e 

an I/0 program on a not opera t i o ~al dev i ce 

- 1;,P-€ bit 14 is set i f the chan:1 e l does no t ans ­

wer an exchang e reque st in the allowed time d uring 

a r ead o r wri te operation. 

- ~ bit 13 i s set if a check word e rror is de ­

tected or if a bad synchron i zation happens during 

a read operation . 

- 0e bit 12 is set i f t he channel l ength is d i f ­

ferent from the record l ength dur ing a r ead ope­

ration er if the end of a sector is fo und befo re 

the e nd of the exchange when writing . 

- yfu bit 1 1 is set if : 

A Multiplex out (b i t 1 of the 1 s t control word -

executed after. a read command . 

O)is 

A Multiplex in (bix 1 of t he 1 st contro l wo rd ~ 1) 

is execut ed after a writ e command . 

- ~ bit 9 is ze r o if the information conc e rns the 

disc O 

- J/. bit 9 i s o ne if the info r mat i on concerns the 

d isc 1 

- Bi ts 8, 7 · reserved 
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AUTHOR : 

GlJ'.'-: 1S.SET 

ELEME NT 230 :l : MOVI:'JG tIF,AD DISC CO NTROL_ JN IT 

BASE LIN E 2 ELE ti.1ENT PER FORMANCE SPECI F IC A TIONS 

TYf'E O F PAG E 6 __ :__[l/2.\!..Cl'.IDI:V_:.L_ PERF Cm f-1i'.'-J-.J-C~--

- ~bit 6 i s set if the seek ope r at ion 

f inishBd but was imoossible to exEc ~t e car -

re'.:t l v ( c:: . sc,ek cornnand ) o r if th e di :: c unJ.t 

be comes no t ope r ab l e dur i ng a seek ope ration . 

- the b i t 5 is s e t i f the seek ope r at ion is 

corre c tly e xecuted . 

- bits 4, 3 , 2 : r eserved . 

- ¥ bit 1 is set when the d isc unit become s 

operabl e . 
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nc . 
r.:.:: 

--------------·-------------·-------------,......-·-------------, 
_____ . _ _.SLC: 

AUT H OR : 

SUL,~ I ~ :::- r~ 1 

---------- -----

2 aG. S too csmma~d 

CI0 - Yo !'.:"mat 

I O \ 1 Q_9 C J __ R_, _tt_3_j _1_ 0~ !_0 __ __ D:•; _j __ C_l-_iA __J 
0 'l 4 j 7 8 9 10 11 12 15 

R1 not sign i f icant. 

contro l unit a ddr ess 

D a N ■ : device number 

This command is used to stop any transfe r of 

dat a between the disc Cont r ol Unit and t he C . P . U. 

When it happens while a r ead o r wr i t e operatio n 

~s executed t he interrupt that normall y 

fo ll ows the end of these ope rations occurs i mmediately . 

Th is c ommand is always accepted if a Control Un i t 

recognizes the address and the cond ition register 

is set to zero . If no Co n trol Unit recognizes the 

address, the condit i op registe r is s et to the 

CR = 3 val u e . 
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EL f :. i E 0J T 2 3 .:".L~' ·w T,r r-: ' : 1:0 .'. ri n T c: ,:_ .cD~~ 2:J:~Oh !J, lI T 7 
l3 /\S c: LINE 2 : El.El.J ENT PERF O R~1l Al'JC i.: SPE CI F IC.4- TI O:\i S -------------1----1 
TY PE OF p,-\ GE : _!)_;_1.:11;;__Cll_i ,'. t...cl.i __ P EHF CP.i~6 . .'\fC E __ I 

2 0 7 . 

I o I 1 0 O 1 1 R3 I 10 I O I I Ct_jA I 
0 1 4 5 -; 8 9 10 J.1 1 5 

RJ : indic ates the register i n t o which status 

i s loaded during the instructions 

CUA : cont r ol unit a dd ress 

This instruction may be used before starting any 

I/0 ope r ation to test i f the control unit ~s not 

bu s y . 

It is always accepted by t he c ontrol unit. 

Dur ing t he execution of the TST , the BI N contents 

are sent into R3 r eg ister . A one b it i n posj_tion 

15 indicates the con tro l unit i s busy . 

Othe r b its are not· significant . 
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BASE LINE 2 ELEM EN T PERFO RMA NCE SPE C IF IC A TIONS 

TYPE OF PAGE : 6_____:__E.DNCT I ONAL ... _p ERFORMANCE._ 

PROGR AMMING RULE S 

3.1. Ge n e r a l 
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ELEMENT 23 0 '.1 • MQ\T_]i,[G._HEAO bJSC CQNTRQT, 

BASELINE 2 : ELEMENT PER FORMANCE SPECIF ICATI ONS 

TY PE OF PAGE : 6 : FJJNCTIONAI,...PERFORMANC-----'LLE __ 

Once a seek oper~tio n has been started 

unit , a new operation r ead ,wri te o r seek may be 

executed on the second d isc unit connected 

same control unit. 

Late r o n when the seek is 

inter rup t and the 

s eek ( cf . status configurations). 
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SAG EL EM EN T 23 . 1 MOVING HEAD DISC CONTROL ------------------ ----..<,'I 
., -~~ ----- BAS ELI NE 2 : ELEMEN T PER FORMANC E SPECIFI CA TIONS 

TYPE OF PA GE :6_ FUNCTTONAL PERFORMAN..~ 

", J ·,. ": ~.ci • ~ ,,--.. ' id 
1 ",I" I 'l .rt ""' ,.l • ►• 't ,1 

).,.. "..,~,.. -· t ~~­
• : ~► ~,. • • .,, \~ i,Jf .,. +, ~. 

: ; ff,~ . .)f.'" ...;~' :: ' 
li"!/;;' ~· :,..t~ ::-~~=,-~ > ,'!" ,< I . • r;: ~. ,'I,;, 

:r >tr ,. f. 7 l\;#~~·~• W 
• ~ ",... \ . ii\, ii\, . "· 

'\ l ~ I 
1_ f ► <,. I. J ~ ~ 1,..• 11:l-, 

?~.- f -~'ii .. -- , 
.,: ', ~1s,.. t·, 3 o4 o2o Execut i on time of a c ommand 'f t,.· •,:; :.i ">,; ------ ------------- ­

~. •, ~'ff, 4 v>, • ;Ii( 
~i ·~f{· ~f'' ,r ;·,it == 
•4: r ~ \ "' i,.... ~ ~ "\ X 

~ ~ ',~.. • ~ )':_c.., , ... 

.. .... ,1-t~~ .... t .. ~ 
: •· { ir. t ~ 
~ ~ 'Ii !f. 'J;. ~ 
1~ • ..,.( < ~ 

Executio n t ime of a seek comma nd 

. '.;l{•,:., 
~t •~r.~'i 
' •. .,'!'J'iff,' • 

Se ek oper ation s one cyl ind er move s to be f i xed 
\1:,. t,.. • tr~ 
..r~;~ ~ ~jt; i 

~ .. , 3l\ki ;,1·mi 
20 3 cylinders move t o be f i xed 

',.'!,'{ ~ '$.' . , . Ave rage acce ss t i me 125mesc omax o 
r, ·.· ,. 

r.,..} -~t;,, 
The average acce ss t ime is d ef ined as e qual 

~-.;f,.'"r lw 
• summation of the t imes of all poss i b l e mov e s devi 

' . ' , ... .-: ::,;. 

ii~~..,:~} d e d by the _number ~ f the mov es . "i),~--J_:;:;{ 
.. •, 1· N. '~ ,.._-l>-,_';,~ ·,i • .;. ,. ~ • l ... , ..•• .,. \;\1,-,i..., ,J .; ... ~ 
•O ' ., I ~~1-.._5,~_/' 1\,t. • ~,. ,.,,.. .. .I, -~ ~! ~ ~ C' :{~~"-r .... ~· . ~... ~ ~ ~, r ,1~~: ,ftrp ~ .. , ;, ·'°"I" '~ -f ,.,, J;= "' !<c . • ,.. \:" '• 1,/1 ;c .~ii ._ t1 ';. '., 11c;i,, ~" -· ''-'-• '-'f'if-<l, ~ ' ::,:"1 If• , ~· , " • ;;,:l\ll .,, .,, ~.~ 

~l ' 11 
11._ "t ,: "' 

f~$-I. / 
·t. - ►;.. ,. 

~ , t•~-.· .•4 
Iii- r. ·, ,....,. • •4., 

~ ~ \ ~~ Nf~jk~),if.(: 
'ti\ t '~? 

i\ '-1.~ ~: • 
•"" ~~ ..... ,..,t 

; • ,\ J ;/ 

' ,... ' ,, 

~ 

,$.' 'i,. . ,,, . 
• " ~!f,j 
•. ~~;¥,-1,J; 
1 -;i-,·~·· 
{: 
1:'t#· 
;, 

.,,. ,, l 
cs 

y"' )"· •~.,. 

Execution time of a r e ad o r write c ommand 

The time necessary to execute a read or wri t e 

command i s given by t he 

supposing t he h eads a re 

foll wing chart wh e n 
~ .. ~ ,,, -I <:..,.: ~' ~ -'-' 

a-t-i::-B P-igh- p 1 a Ge ( no 

seek time i s taken into account i n the chart) . 

u ' • 

On t h is ch art, 

t i me s are g i ven i n number of revo l u tions 

ary to perform t h e operation the real 

s _got i n mul tiplying the number g i ven 

ar t by 75 ms ( revolution time ). 

t h e t imes given t o re a d o r write n 

calculated supposing the secto r s are 
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• SAG EL EMEN T 23 o: 1 _ __;__MOV ING HEAD DISC CONTRQH. UNIT -·t 

-BASELINE 2 : ELEMENT PERFORMANCE SPEC IFICATIONS ' . , 
' TYPE OF PAGE :6 FUNCTJONAT, PERFORMANCE l . . 

l 
, 

1 
I 

•' 

'I' ' 
,, : I r ' I , 

! . Minimum Maximum . ,, 
I ·~< 

I 

~ ' 
.. . 

l ' ,. .. I ' 1 I nor·rnal 1 1 + . •· 
I ,, 

16 16 
~ 

' 
I. 

. ! 

\ 
I 

see} f after a 1 . ' 1 + 1 ; ' 
16 16 

~ 

Read 1 sector after ' a corn-
mutation of 1 2 

; ,. 
16 

\ 

' I 
drives 

, . 
- ,., . 

after both 1 2 ·1 

' ' 1\ 16 
,. 

' . . . 
• j ' normal · -· 1 1 1 • 

Ji.. . I! 
+ 

- 16 16 I ,., 
,l 

see} 
,. 1 2 

Write 1 sector after a 2 + ' 

1~ 1 6 
' 

., .., 
r 

after a corn- 1 ' 2 
'¥ ~· 

1 " 
" mutation of 16 

.,. 
)' 

I rlriVPS • 
; . . ', 

' •. I after both 2 2 + 1 
I! 1 ~ 1~ 

l ' ~ , .. ,l 

•. l 3 2 3 14 ·.~; \ normal n - n + , 1-t 
f II -, i. .. 16 16 • .t )l ',; •II 
f " ') ' ~. 

see} 
Re ad s ectors after a . 3 n - 2 3 n + 14 ' "l n 16 16 ·,' ·G I ' .. ~ 

a fte r " l a com-
mutation of 

3 n - 2 3 n + 29 
' . . 

1 6 16 . 
I 

.. 
d rives 

II ' -~ ~ ,..... __ 

' 
., I 

' I • 

·11 
after both 3 n - 2 3 n + 29 / 1, 

16 16 ' 10 

> 

. l' 
. 

'. < 

normal 3 n - 2 3 n + 14 . . I •• 

' 16 16 1, 
~ ' ' " . 

I' ' ~ ~ ~~ 
,. . 

, l~ . after a seek 3 n - 1 3 n + 15 ' ' . ,:si 
16 16 ·, . 

' ,. 
Write 

. ~ n sectors after a corn- .. 
) 

mutation 
3 n - 2 3 n + 29 , 

of . ' 
. 

. ,. ' :r 16 16 .,., 
dr ives 

' ll 
,, 

' ,ij 
II ' 

. lj· after both 3 n - 1 3 n + 30 1f 

; I 16 16 
. 

11 
. l ,. ,1 

' , I . 
' 

> , . 
!I ' 

, 
' 

'' t . ; ~. ' ;4: 
" - .. i . 

' > • 

' 
. ,; '. ' .... ~ 1, '!- .. . I I "'"' .... z 

II j '. ' 
, 
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AU THOR : 

SAG ELEMENT 230 1 : MOVING HE AD DISC CONTE.QL_ ' JNIT 
BASELINE 2 : ELEMEt'-JT PERFORMANCI: SPECIFICAT IONS 

TY PE OF PAG E : 6 : F lJN.C__T_l__Q._"~ALLJ2E.RF' 0 RMAN.~C=E~_ 

Interrupt 

An interrupt will h appen in two c as es : 

after an accep t ed command to give 

of this command 

when a disc unit 

no t operable. 

In bo th cases it must be fo ll owed Status 

command. The status will then specify the cause of 

the interrupt _and the disc unit concerned by this 

interrupt (bit N° 9) 

After an accepted command the status will indicate 

if thi s operation was imposs ible for " not 

reason" (bit 15) 

if a read or write operation was not 

correctly (bit N° 11, 12, 13, 14). _ 

- the result of a seek operation (bit n° 5,6) 

when a disc unit becomes operable 

not operable the bit n° 1 is set. 

after a read or write oper at i on 

cor r ect ly only the bit N° 9 will 

number 1. 
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AUTHOR 

ELEMEN T 23 o l : MOVING HEAD DI.SC CONTROL 

BASELI NE 2 : EL MEN T PERFORMANCE SPECiF ICA TI ONS 

TYPE OF PAG E : 6 : FUNC TIONAL PERFORMANCE 

if two operations are done s imulta n eously 

r ead and a seek , two seeks ••• ) there will 

two i nterrupts signa ling the end of t h e m. 

Af te r an interrupt ' h e status may have one 

the fol l owing con£ i _.,'.Jr ations 

Bit nb. bit value 

0 
:~~ 

~ 0 

0 I 0 it; 

0 
i!f, 

0 I 
0 0 

0 

.. -
Disc unit number 

0 0 0 

0 0 1 

,f 

0 0 
~ 
~ 0 0 

(1) • ( 2) ( 3) ( 4) 

(1) End of read write operation performed correctly 

( 2) End of read write operation not per£o rmed correctly 

. 
(3) End of seek operation performed correctly 

(4 ) End of seek operation not performed 

(5) The disc unit becomes operable . 
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BASELiNE 2 

TYPE OF PAG E 

9 

ELEMENT PERFORMANCE SPECIF ICAT ION S 
9 SPECIAL CIRCUIT REQUIREMEN :S 

SP EC I AL CIRCUIT REQUIREMENTS 
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GE NERAL D1AGRAM 
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A UTHOR 

ELEMEN T23 o 1: MOVING HEAD DI SC CON .ROL 

BASELINE 2 ELEMENT PERFORMANCE SPEC IFI CA TIONS 

TY PE OF PAG E : __2_ SP EC I AL _C=I=R=C'--"U<..,I=T~e..,_:e--""--"<-=..;-'--'=-'= 

BUNISSET 

9 o 1 o L General -------------

S1 and S2 are clock 

as soon as the power is on 

I1 is a selection signal (sent by t h e logic part 

the controller) wh i c h al l ows to se l ect the right 

" JrJr i te data line" ( S3 o r~ S4)o I2/ is also provided o 

I3 i s a waveform wh i c h r epre sents the output data 

from the serializero I3 concurrently with the 

I4 s ignal, i s used to generate the W0 ( io e : 

S3 or S4) in the fo llowing way : 
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A U T HOR 

ELEMENT 2 3 o 1 MOVI NG HEAD DISC CONTROL UN _'l' 

BASELINE 2 : ELEMENT PERFORMANCE SPEC IFIC ATIONS 

TYPE OF PAGE : 9 SPEC T AI, CJ_E C.IilT REQTU R EME TS 

RUNlSSET 

IS i s "l ow " - cloc k pu 1 s es ( CP) a re 

alway s gener a ted , as s hovn i n th e diag~amo 

- Data pu l ses (DP) 

are gener ated a ccord i ng to th e s tate of 13 s i gnal, 

but caut ion mus t be taken to get a lways a CP as first 

p u l se after the low to hight switch ing of the 14 

signalo 

is "high" CP pulses are inhibited o 
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A UTH OR 

ELEMENT 23 o 1 MOVING HEAD DISC CONTROL UN= T 

ELEME~l f PER FORMA NCE SPEC IF ICATIONS BASE LI NE 2 

TYPE OF PAGE 9 SPECIAL CIRCUIT REQUIREME TS 

~~~~}~ _Output_wavefo rms 

+ 1 % pulse to pulse 
1200 ns -+ 0 , 3 % long t e rm stab ility 

600 ns + 5 % Pulse to pulse variat i on * 

I 

600 ns + 1 % pul se t o ; pul se var i at i o n 
+ 0 , 3 % l ong t~rm stability 

I 

ns + 1 % pulse to pulse 

+ o,3 % long te r m stabil i ty 

Sons .(, 9 ~ Sons 

All wi dths measured a t 1.5 V. 

Ri se and fa ll t i mes mu st be ¾ 20 n S 

to l erance is measured at Write 

c i rcuit l evelo 
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AU THOR 

ELEMENf-3 o 1 : MOVING HEAD DISC CONTROL UN T 

BAS ELI NE 2 : ELEMENT PERFORMANCE SPECIF ICA TI ONS 

TYP E OF PAGE : 9 SPECIAL CIRCUIT REQUIREMEN S 

BUNISSET 

o L 4o Load in ------------

9oL4o1o=Outpu t. 

S1 

S2 

S3 

S4 

3 0 TTL loads 

3 0 TTL loads 

:} Defined by En 

: f i gure 3o13 

9o L4o2o=Input 

I2/ 

I2 

I3 

I4 
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AU THOR 

MOVING HEAD ISC ill NTROL UN T 

EiL EMENT PERFORM A NCE SPECIFICATIONS 

') SPECIAL c_ RCUIT REQUIREMEN' S 

9o2 o Re a d circuits 
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..,f' ... ''i.; 
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BUN ISSET 

''e;l 
! '!,¢ r<) 

H 

and 

" Cl) 

J2 

('\J 

Cl) 
r<) tj' 
Cl) Cl) 

are the Read Data coming 

the disc unitso They are selected with the I4 

signal , in order to get one commun signal (RDL) 

.S14 and S2 are respectively t he data and clock 

pulses, needed for the logic part 0f the Contro l 

unito They are generated in the following way 

Wh e n the I3 

rema ins low, 

s ign a l i s high , t he S2 signal 

1Jnti l a Hhole" is detected on RDL 

line the first CP pulse is then obtained, from 

the high to low trans ition of RDL (C pulse) o In 

the same way DP are generate d from the low to 

high transition of C pulse . This is true until mi s 

~sing pulse i s d e tected (se e fol lowing diagram) o 
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A UTHOR 

ELEM ENT 23 /!. MOVING HE-AD DI.SC CONTROL U~-IT 
BA SELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS 

TYPE OF PAGE: 9 SPECIAL CI:?CTTTT REQ~TIREMF; TS 

BUNISSET 

S3 - This s ignal gives the read data va lue 

i t is _reset by the first " hole " detection , then 

by _S1 , and it i s set by D pulses from RDLo 

- S4 i s a s ign a l generated when more than one RDL 

pu l ses are missing (hole larger than the first 

one) o It is reset by the Trailing edge of S1 

When I3 is l ow ; 

S2 and S4 are l ow and S3 is 
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ELEMENT 23 o 1 MOVING HEAD DISC CONTROL UN . T 

BA SE LI N E 2 ELEMEN T PERFORMANCE SPECIF ICAT IONS 

TYPE OF PA GE 9 .SPECI AL CIRCUIT REQUIREME TS 
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specifications Defined by 

Fig o 3 o 3 o page 3o10 date 70003012 for 
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AU T HOR 

EL EME N-r23 o \ MOVING HEAD DISC CONTROL UNIT 

BASE LI NE 2 ELEME NT PERFORM A NCE SPECIFICATIONS 

TYPE OF P.A.G E: 9 SPECIAL CIRCUIT REQUIREMEN 

o2o5 o_Loading 

2 TTL Loads 

1 TTL Loado 

Defined by Engine e ring specifications 
* X1210 figo 3o13 page 3o20 data 70007008 

N° CN 070/03005/523 
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AU THOR 

ELEM ENT 2 3 o 1 _J.'10VING HEAD DISC CONTROL UN [T . 
BAS ELINE 2 : ELE MEN T PER FO RMANCE SPECI FIC AT IONS 

TYPE OF PAGE : 9 SPECIAL ClRCUIT REQUTREMEN' S 

BUNISSET 

Adaptat io n c ircuits 

9 o3o 1 - Output ad a ptor 

There a r e 22 output adaptat ion circuits for 

c ontrol lines o 11 of them will b e opt ionnal y 

wired i f t wo · di sc unit s a re r e quired o 

Input adaptor 

The r e are 10 input adapt a t ion circuit~ for 

control lineso 5 of them wil l b e optionn aly 

wired if two di s c ' u·ni t s are requiredo 

Both input and output ada ptation circuits 

· must fulfil the requirements spec i f i ed in 

Engineering Spec ification of X1210 N° CNo 

070/03005/523 - Figo 3o 1 4 page 3o21 date 

70007008 
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