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S A G 

A U THOR : 

ELEME NT 23 o 1 : MOVT NG JIEAD D_LS.C CONTROL_ JNIT 

BAS ELINE 2 : ELEMENT PERFORMA NCE SPEC IF ICATIONS 

TYPE OF PAGE : 1 : S_COPE~;-. _ _____ ____ _ 

I - SCOP E 

The moving head d isc contro l unit permits the connection 

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

P860 o The X1210 is a small random access mass storage 

using r emovable magnetic d iscso 

The total capacity is approximately 2.7 Mbytes; the records 

are o r gani zed in 6400 sectors of 210 words e ach. 
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ELEMENT 23 ~ 1 • MOD.NG HEAD DISC CQNTIWT. JNIT 
------ - BASEL INE 2 : ELEMENT PERFOHMANCE SPEC IFICATIONS 

TYPE O F PA G E : .2-...:....-AE .P-L.IC.A.BL.C-OOCID1 ENT S 

I - APPL IC ABLE DOCUMENT 

Engineering specification CN 070 /03005/523 + 

Disc drive unit X 1210 

A UTHOR : SIGNATURE RESPO NS IBLE APPROVAL 
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S A G ELEMENT 230 "J. : MOVI NG HEAD DI.SC CONTROL NIT 
BAS ELIN E 2 ELEM ENT PERFORMA NCE SP EC IF ICATIONS 

TYPE OF PAG E : 5 EXTERNAL LOG_J~ 

I - EXTERN AL LOGIC I NTERFACE 

1 e1 . Between t he Contro l Unit and th e C. P . U. , the s t a ndard 

SAG inte r fac e 

1 o2 . Be tween the Control Un i t a n d the Di sc Unit Si gnals 

f r om the c.u. to the Di sc Unit 

• e ight control bus l ine s 

• d iffe r e nce s e lect 

• head s e lect 

• control s e lect 

• write data ~ i gnal 

Sig nal s f r om the Di sc Unit to the c .u • 

• read data s i gn a l 

• index signal 

• s ector signal 

• uni t unsafe 

• unit r e ady 

• on cyl ind e r 

A UTHO R : SI GN ATURE RESPO N SIBLE 

BUN ISS ET J . LE GRETON 
Phi lips Data Sy stems 

IGSC - Centre Technique et lndustrie l - Fontenn y-aux-Roses - France 

APPROVAL 

Da te : 

Page : 
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16/8 /7 1 
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S A G ELEM ENT 23 , 1 : MOVING HE AD DI SC CON'l'"?OL - I T 

o. 

1 . 

3 . 

A U THO R : 

BASE LI N E 2 : ELE ME NT PERFORMA N C E SPEC IF ICATl () ,; S 

TYP E O F PAGE: 6 : FUNCT IONAL PERFORivJ/' ~E 

CONTE NT 

BASIC I NFORMATION 

1 . 1 . Disc unit 

Con t rol unit 

I/0 I NSTRUCT IONS 

2. 1 . Seek c ommand 

2 a2 o Seek t o zero command 

2.3 . Writ e a sector 

2 . 4 . Read a s e ctor 

2 .5 . SST command 

2.6 . Stop command 

2 a7 o TST 

PROGRAMMING RULES 

3 . 1. 

3 a2 o 

3.3. 

Ge n e r a l ities 

Execution time 

Inte r r upts 

SIGN A TU R E R ESPON SI B L E 

J o llUNI SSET J . LE !3RETON 

Philips Dc1 ta Systems 
IGSC - Centre Technique et lndustrie l - Fontena y-aux-Rose s - Frnnce 
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AP PROVAL 

G a COTTET 

Date: 16 / 8/71 
Page : 4 
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A UTHOR 

EL EMEN T 23 ,. 1 : MOV..I.NG_HE:AD DISC CONTFWL UB IT 
BAS ELINE 2 : ELEME NT PERFORMA NCE SPECIFICATIONS 

TYP E OF PAGE : _6___ : FUNCTIONAL PE RF'QEMANC E 

BASIC 

1 . 1 0 Disc unit 

Gen e ral characte ristics 

Mode l 

number of cyl inders in a dispack 

number of tracks in a cyl inder 

number of sectors i n a t r ack 

number of heads 

serial data transfer 

average access time : 

ave rage head pos i tioning time 

latency 

recording t e chniqu e 

1 6 

2 

125 ms 

3 7 , 5 ms ( h a lf 
tion time) 

double frequency 

The i nformation on the transmission l ines has the 

i ng form 

1 200 ns 

c l ock 
pulse data = 0 

SIGNATU RE RE SPONSIBLE 

" .... ·, 

➔ 600 
ns 

~ 

clock 
pulse 

300 

data 
data 

APPRO V A L 
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AUTHOR 

ELEM ENT 23 ~ 1; MOVING HEAD DISC CONT ROL 1 NIT 

BASE LI NE 2 : EL EMEN T PErlFORMANCE SP EC I F ICAT IO NS 

TYPE O F PAGE : 6 FUNCTION AL PERFORMANCE 

The information on a discpack is 

of 16 b i ts o 

The capacity of a sector is 210 words o 

Th e max i mum capacity of a discpack is 

1o 2 . Control unit 

Th e moving h e ad 

two disc uni ts to 

Simplex) channel. 

The numb e r of 

bit of the DA 

DA 

100 xxxx 
10 1 xxxx 

uni t 0 
unit 1 

XXXX = control uni t address 

The contro l unit includes a seriali zer/deserializer for 

th e information going to or coming from the disc unit. 

I t controls the transfe r of the information b etween the 

disc unit and the CPU and al so per forms and controls all 

the commands avai l ab l e on t he d isc unit. 

The write and r ead ope ration s are checked by a check­

word o When wr i t ing, an " exclus i ve OR " of all the words 

o f the record taken successively i s computed and 

a s l ast word of the reco rd. When reading , anothe r check­

word · s computed and compared wifh the last word of the 

record which is not transferred to the C. P .U. I f they 

ar~ different , it is signali zed in the status word as 

SIG NATURE RE SPONS I BL E APPROVAL 

J" RU ISSFT Jo LE BRETON Go COTTET 

Phili ps Data Systems Date : 
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A UTHO R : 

ELEMENT 23~ 1 : MOVING HEAD DISC CON-TROL UNIT 
BASE LINE 2 : ELEME N T PERFORMANCE SPEC IF I CATION S 

TYPE O F PA GE : 6 : FUNCTIONAL PERFORMAl\JCE 

I/0 INSTRUCT IONS 

2o 1o Seek command 

CIO format : 

0 1 0 0 0 R3 
0 1 4 5 

BOU (R3 contents) 

The bits of th i s r e g iste r specify the command and 

the f un c tion sent via the BOU lineso 

c.u.A.: Control Unit Addr ess 

Difference between cylinder numbers ( abso lute value 

Direction of the motion 

1 = towards the i nne r track (FORWARD) 

O = towards the outer track (REVERSE) 

Device numbe r 

Not significant 

This command is used to move the heads f rom one cylinder 

t o anothe r one. The cyl inders are numb e red from zero 

( outer track) to 202 ( inner track ). 

Thi s command is acc epted if theControl Unit is in 

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

on the concerned d is c unit o 

SIGNATURE R ESPON SIBLE APP ROVA L 

J" B1JNIS S T J . LE GRE TON G. COTTET 

Philips Data Systems Date : 

IGSC - Centre Techniq ue et l ndustrie l - Fontena y-a ux -Roses - France Page : 
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EL EM5N T 23 .<L_;_ MOVTN(',__HEAn or.s.c__c.Dl\JTROT , UNIT 
BASE LINE 2 EL EME NT PERFO RMA NCE SPEC IFICATIONS 

TYPE OF PAGE : 6 FUNCTIONAL PERFOR}'IANCE 

If th e command is accepte d 

- The cond i tion register is set to zero . 

- Th e control Unit switches t o the " execute state" 

The contr o l unit takes from the BOU line s the dif­

ference between the new cylinder number and the old 

one 

Then , the cont r o l unit switches bac k t o inactive 

state and the seek its e lf is performed . 

At the end of the seek , an interrupt is sent in 

order t o ask fo r a SST instruction 

If the command is not accepted the cond i tion register 

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

If no contr ol unit re cognizes the addr e ss of thi s 

command , the condition registe r is set to the CR= 3 
' val ue _( controller unknown). 

If the oper at ion is not possibl e : n ew number of cyliri­

der greater than 203 or smaller than zero the commands 

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

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

Th e disc unit becomes unsafe ; the FAULT ind icator is 

l ighte d and it is necessary to stop and r e start the uni t 

for normal ope rat i on. 

AUTHOR : SIGNATURE RESPONSIB L E APPR OVAL 
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IGSC - Centre Technique et I! dustr iel - Fontena y-aux-Roses - France 
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ELEMEN T 23 • 1 : MOVING HEAD DISC CONTROL NIT 

BASE LI NE 2 : ELEMENT PE RFORMANCE SPEC IF ICATIONS 

TYPE OF PAGE : _6__FUNCT IONAL PERFORMANCE 

Securi ty fo r the s eek o pe r a tion 

The first word of each r eco rd will 

It will contain the cylinder number . 

When r eading , afte r a see k ope ration , it i s poss i b l e 

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

the i dentifier. 

Before writing afte r a see k operation , it is poss i ble 

to check t hat the seek has been done safely by read­

ing the identifier of the sector preceeding the sector 

to be wr itten. 

If this opera.tion is successful 1, it is 

perform the normal operations on 

two precautions 

1. when readin g , the fir s t word is not a data word, but 

the id e ntifier 

wh e n writing, the i dentifier must be the f irst word 

of the record. 

This procedure asks for writing the ident i fiers on the 

dis c pack the first time it i s us ed . A special program 

will write the i dentifiers on each sector , from sector 
11 0 11 of the cylinder 11 0 11 to the sector 11 31 11 of the cy­

linder 11 202 11
• This can be done by the normal write ope­

ration with the only i dentifier word in th e data fi e l d . 

Th e n , this p r ogram will r e ad the identif i e rs of the 

sectors in the same order than during the writing 

operation and check that a ll ·is c or r e c t. 

SIGNATURE RESP ON S IBLE 

J. 1-,EBR ETON 
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S A G 

A UTHO I~ 

·_, _cMENT 23 o: 1 2 : MOVING HEAD DJ SC CONT ROL UNIT 
t,A SELINE 2 ELEM ENT PERFORM ANCE SPEC IFICATIONS 

TYP E OF PA GE : _6 · FUNC TTQ\l\.L PERFORMANCE 

2 . 2 . Seek to ze r o command 

10 t 1 0 0 0 I R.3 I 1 
0 1 4 5 7 8 

BOU (R3 c ontents ) 

I 1 1j 
12 14 15 

the bits of this register specify the function 

sent via the BOU line 

Control Unit Address 

Device Number 

Not significant 

This command is us ed to move the h eads 

c ylinder to the cylinder number zero. 

This command is accepted if the Control 

the "inactive state", and if no seek is 

c uted on the-selected disc unit. 

If the command is accepted 

the condition regist e r is set to zero 

the Control Unit switches to the " execute state" 

and then, after the operation is started , 

back to inactive state 

the control unit moves the heads to the cylinder 

number zero 

at the end of the seek, an interrupt is sent in 

order to ask for an SST ins t ruction. 

If the c ommand is not acce pted the cond ition register 

is set to one and nothing happe ns in the Control Unit. 

If no Control Unit r e c ognizes th e addre ss of this 

c ommand th e condition r egister is set to the CR= 3 

v a lue ( contro ll e r unknown). 
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S A G 

A UTHOR : 

EL EMEN T 23 • 1 : MOVI NG HEAD DISC CONTROL UNIT 

BASELINE 2 ELEMENT PERFO f\MAN CE SPECIFICAT IONS 

TYPE OF PAGE 6 FUNCTIONAL PERFORMANCE 

The precautions used in a normal seek to check 

th is operation have to be take n a l so for th is 

c ommand. 
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S A G ELEME NT 23 o 1 : MOVING HEAD DISC CONTROL , NI T 

BASE LI NE 2 : ELEMl:N T PERFO RM.I\ N CE SPEC IFIC A TI ONS 

TYPE OF PAG E : . 6 FUNCTIONAL PERFORMANCE: 

2o3. Write a s ector 

CIO format 

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

BOU (R3 c o ntents ) 

I o S{ 
1 3 14 15 .. 

R3 the bits of this register specify the command 

and the function sent v ia the BOU lines 

c .u.A. 
S.A. 

D.N. 

Control Unit address 

Secto r Address from Oto 31 

Device number 

Not significant 

This command is used to start a writ e operation on 

the sector addressed on the BOU line s , on the cylinder 

selected at the moment this command is us ed . 

Th i s command is accepted if the Control Unit is in 

the "ina c tive state", and if no seek operation is 

being excuted on the concerne d disc unit. 

If the command i s accepted 

the condition r eg iiter is reset 

- the Control Unit switches to the " e xecut e state" 

Th e Contro l Unit takes fro m the BOU lines t he addr ess 

o f the sector and performs the ope ratio n by sending 

S I G NATU RE R ESPON SIB LE APPROVAL 
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AUTHOR : 

ELEMEN T 23 . :1__:___MOV I l\fG HEAil__D_LS.C___CT)NTR OT , UNIT 
BA SE LINE 2 ELEfvlrnT PERFORM MJCE SPEC IF ICAT IONS 

TYPE OF PAGE : g_ : FUNCTIOi\fAL PF.:RFORMANCE 

break s ignals v i a the multip l ex channel . At the end 

of the data ~xchange , an interrupt is sent to the 

compu t e r. 

I f the command i s not acce pted , the conditions r e ­

g i s t er is set to o ne and nothing happens in the 

Control Unit. 

I f no Control Unit r ecognizes th e add r ess of this 

command, the condition r egister is s e t to the value 

CR = 3 (controller unknown ). 

If a throughput err or occurs during a write command, 

the d ata transport is interrupt ed , the c.u. goes to 

the "Se nd stat us " state . The bit 14 (throughput err o r) 

of the status word is set . 

Nota : The r ecord to be writt e n is o f variab l e 

length between 1 till 210 wo rds. If an a ttempt 

is made to write a l onger record, the data exchange 

is stopped when the physical end of the secto r is 

reached(§ Status configuration). 
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A U T HOR · 

EL EMENT 230 :1 MOVI_NG HEAD DI.SC CONTROL UN T 
BASEL IN E 2 : ELEM ENT PERFORMANCE SPEC IFIC A TI ONS 

TYPE O F PAGE : -6._EULJCT. TON AT, PF~ RF QR MA f\1.CI'.:.,__ 

2.4. Re a d a sector 

CIO forma t 

,o 11 0 0 0 R3 111t0 DNf CUA 

0.1 4 5 7 8 9 10 11 12 15 

BOU (R3 Contents) 

· / , ~ r //1 • / / /, l · / // / / r .. /', '·,- ...... I . ... ·. 
0 

13 14 15 

R3 the bits of thi s register spec ify the 

command a nd the function sent via the BOU 

lines. 

C. U. A. 

S. A. 

D. N. :_ 

1/l,l/,Mi/1111,,;' 

Control unit add r ess 

Sec tor address from O To 31 

Device number 

not sign ificant 

Thi s command is used to s tart a read operation 

on the sector which i s addressed on the BOU 

lines , on the cylinder se lected a t the moment 

thi s command is usedo 

This command i s accepted if the control unit i s 

in the "Inactive state ", a nd if no seek ope ration 

is b e ing executed o n th e concerned disc unit. 

If th e command is a ccep ted 

Th e condition r egiste r is r ese t 

Th e contro l u n i t switches t o the "Execu te 

state ". 
SI GNATURE RESPONSIBLE APP RO VAL 
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SAG ELEMENT 23, 1; MOVING HEAD DISC CONTROL UNJ T ------

BUNISSET 

BASELINE 2 ELEME NT PERFORMANCE SPECIF ICATIONS 

TY PE Of' PAG E : _6 FUNCTI ONAL PERFORMAN_C_'E~· __ 

The control unit t akes f rom the BOU lines 

the addr ess of the secto r and pe rforms the 

operation by send i ng break s i gnal s to the 

Multiplex channel . At the e nd of the data 

exchange an interrupt is sent to the 

computer. 

If the command is not a ccept ed , the co n d i­

tion register is s et to one and nothing 

happe ns in the Control Unit. 

If no Control Unit r e cognizes the address of 

this command, the condition r eg ister is set 

to the CR= 3 val ue ( controll er unknown). 

If a parity e rror occurs during a r ead ope­

ration , a check work error is detected and 

t h e b it 13 ( Data fault) o f the s tatus word 

i s set. 

If a throughput e rror occur s dur ing a r e ad 

command , th e dat a transport i s interrupted, 

the C.U./ switches to the "Send statu s " 

state . The bit 14 (throughput error) of the 

status word is set. 
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A U T HO R · : 

ELEME NT 23 o:1 : MOVING HEAD DISC CONTROL NIT 

BA SELI NE 2 : ELEMEN T PER FORMANCE SP EC IFI CA TI ONS 

TY PE OF PAG E : 6 F'U JCT ION AL PERFORMANCE __ 

Format 

0 0 1 1 R 3 11 1 I o 
4 5 . 7 8 9 10 

c.u.A. Contro l Unit address 

Not s i gni f icant X 

R3 register into which the sta tus word is sent 

This c ommand is us e d to perfo rm the ex c hang e 

be twee n t h e Contro l Unit and the C.P.U. 

It is ac c e pted if the Control Unit is 

Status" state. 

If the command is accepted 

the condition r eg ister is reset 

the status word is sent o n the BIN lin es 

the status word is reset in the Control Unit 

the Control Unit switche s to the "Inactive state". 

th e c ommand is not acce pte d , the c o ndi t ion register 

set to one and no thing happ ens in the Control Unit. 

If no Control Unit recognizes the add r e ss of the 

command, the condition· r eg iste r is s e t to t h e CR 

v alue. 
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___ _ s.AG EU ,ME NT 23 o 1 ____:_J\10VINC',_llE.AD DISC CONTROL_ JN IT 

AUTHO R · : 

BASE LIN E 2 ELEME NT PERFORMA NCE SPECIFICATIO N S 

TY PE OF PAGE · (3 : FUNCT I OI~lAL PE RFORMANC.b___ 

STATUS CONFIGURATION 

During 

of the 

an accepted Send Status comm and , the bits 

BIN lines have the following meaning : 

BIN 15 

14 

13 

12 

11 

9 

8 

7 

6 

5 

4 

3 

2 

1 

SIGNATURE 

Not operab l e 

Throughput error 

Data fault 

Incorrect l eng th 

Program error 

Disc unit number 

Reserved 

Reserved 

Seek e rror 

On cylinder 

Reserved 

Reserved 

Res e rved 

Disc unit ready after unready 

RESPONSIBLE APPR OVAL 
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.SAG 

AU T HOR , 

BUNIS.SET 

CLEMEN T ·23o 1. : MOVING HEAD DI .S C CONTROL UN IT 

B1\SELINE 2 ELEMENT PERFO RMANCE SPECIFICATIONS 

TY PE OF PAGE : 6 : FUNCTIONAL PE R PORMAN..cE_ 

S ATUS Set cond i tions 

- the bit 1 5 is set i f it i s at t emp t e d to execute 

an I/O p r ogram o n a not operational device 

- t h e b it 1 4 is s e t i f the c hanne l does no t an s ­

we r a n e x change r equest in t he al l owed time during 

a r ead o r wr ite ope r at ion . 

- the bit 1 3 is set i f a check wo r d e rro r is de­

t ecte d or i f a bad ·synchroni z a t i o n h appens during 

a r e ad op e ration . 

- the bit 12 is set if the channel l e ngth i s d i f ­

f e r e nt fro m the record l e ngth during a r e ad ope­

ration or if the end of a s ecto r is fo und befo re 

the e nd of the exchange wh e n writing . 

the b i t 11 is set if 

A Multip l e x out ( b i t 1 of the 1 s t contro l word= O) i s 

e x ecuted after a r e ad command . 

A Multipl ex in (bit 1 o f t he 1 s t cont r o l word _ 1) 

is e xecut e d after a write comma nd . 

- The b i t 9 is ze r o if the info rmat i o n co nce rns the 

dis c O 

- The bit 9 i s o ne if the i nformation concerns t he 

disc 1 

- Bit s 8, 7 
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- - --~AG ELEME NT 2 3o 1 MOVI NG HE AD D_LS_C COJ{T_R___QL_ )NIT 

AUTHOR : 

E3UN ISSE'l' 

BASE LI NE 2 : ELEMENT PERFORMANCE SPECIFICAT IONS 

TYPE OF PAG[ G • FllNC'T'JONAL_ PERFORMANCE--

- the bit 6 is set if the see k operat i on is 

fin i shed but was impossible to execute cor­

r e ctly ( cf . seek command) or if the disc unit 

becomes not operable during a seek operation. 

- the bit 5 is se t if the seek operation is 

corr ect ly execut ed. 

- bits 4 , 3, 2 : reserved . 

- the bit 1 is set when the disc uni t becomes 

operable . 
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---~SAG ELEM EN T 23 .1~· -M0VTNG HF An llJSr' CQT'.LT.ll.OL--- ;JN IT 

AUTHOR .: 

BUNISSET 

BASELINE 2 : ELEMENT PERF ORMANCE SPE CIFiCATI ONS 

TYPE OF PAGE : .6_:__j_'.'lJ_NCTTONAT, PEReORMANTc..:C=E=----

206. Sto p command 

CIO - Pormat 

0 11 000 1 
0 1 4 5 

R1 I 1 O I 0 
7 8 9 10 

R1 no t significant 

ON I 
11 12 

CoU.A. : control unit address 

D.N. device number. 

CUA I 
15 

This command is us e d to stop any transfer of 

d ata between t he disc Contro l Unit and the C.P.U. 

When it happens while a read o r write operation 

is executed the interrupt that normally 

fo llows the end of these ope rations occurs immed iately. 

Th is command is always accepted i f a Control Unit 

recogni zes the address and the condition register 

is set to zero . If no Control Unit r e cognize s the 

address, the condition r egister is set to the 

CR = J value . 
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BAS ELINE 2 ELEM ENT PERFORM AN CE SPEC IF IC A TIO N S 

A UTHOR · : 

TYPE OF PAG E : _fu__f_lJJ.\LC'l'..UlliAL_PERFORMI\NCE 

2o7o TST Command 

Format 

I O I .1 O O 1 f R3 I 10 I O I CUA I 
0 1 4 5 7 8 9 10 11 15 

R3 indicates the regi s ter into which status 

is loaded during the instructions 

CUA 

This instruction may be used before star ting any 

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

busy o 

It is always accepted by the control unit . 

During the execution of the TST , the BIN contents 

a re sent into R3 register . A one bit in position 

15 indicates the contro l unit is busy o 

Other bits are not significant. 
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BA SE LIN E 2 ELEM EN T PEf1FOllMANCE SPECI F ICA T IONS 

TY f'E O F PAGE : 6 __ :_____EDNc..T_IQJlAL ___ P ERFOEMANCL__ 

3 . PROGRAMMING RULES 

A U THOR : 

l3UNIS.S ET I 

. ' , 
y 
<!~------<- b usy 

SI GN ATUR E 

N 

\I 

Load Me x C o l Wo r d s 

Read o r 

t 
I 
I 
I 
I 
I 

wr i te 

~ [till 

'VI 
Status anal y s i s 
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ELEMENT 23 
0 :1_ . MQVTNG_HE.AD DISC CDN'T'F'OIL ,J NIT 

BASEL INE 2 ELEM ENT PER FOflM A NC E SP EC IF IC A flON S 

TYP E O F PA G E : . 6-:-8UJ:-JG'.I'-WNA6- PE RF OR f-1A N CE:____ ___________________________________ ..__ __________ ..;..._... 

- Once a seek operation has been started on one disc 

unit , a new operation read,write or see k may be 

executed on the second disc unit connected to the 

same contro l unit o 

A UT H OR : 

Lat e r on when the seek is finished there will be an 

interrupt and the status will tell the result of the 

seek (cf. status configurations ). 
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AUT HO R 

SAG EL H.1E N T 23 o:1 : MOVING HEAD DISC CONT ROL UNIT 

BASE L INE 2 : ELEME NT PEflFORMANCE SPEC l flCAT IONS 

TY PE OF PAGE G FfJNCTIONAI , PE RF' ORMAN.C.E__ 

3 o4o2o Executio n t ime of a command 

Execution time of a seek comma nd 

Se e k operations one cylind e r moves to be f ixed 

203 cylind e rs move to be fixe d 

Average access time 125mesc omax o 

The average access time i s def ined as equal to the 

summation of the times of all possibl e moves devi­

ded by t h e number of the moves o 

Execution time of a read or write command 

The time necessary to execute a read or write 

command is given by the following chart when 

supposing the heads are at the right place (no 

seek time is taken into account in the chart) o 

On this chart , 

the time s are given in number of r evo lutions 

neces sary to perf0rm th e operation; the r eal 

time i s go t in multiplying the number given in 

the char t by 75 ms (revolution time )o 

the times given to r ead or write n sectors a re 

calculated supposing the s ec tors are interlaced. 
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□ASELiNE 2 ELEMEl'I T PERFORMANC E SPEC IF ICA TI ONS 

TY PE OF PAGE :G _ _'.___E.ll.NC'L1ili.\.!.AL.._ P ERFORMANC.E __ 

BUNI SSET 

4 

9 

14 

8 1 3 

Nume r a tion of inte rlace d 

sec t o rs o n a track 
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SAG ELEMEN T 23 .:1 MOV I NG HEAD DISC CON'I'RQL UN IT 

- ,, 
' 

' '· 
·-

y 

~ j,"' 

' 

' 
. 

; 

. .. .,, ' 

Read 1 

; ' , 
( .', 

,· 
t 

."I 
\. t .. 1:l 

> ~ 

. ' : 

. ~ 
' : ''j 

I 

BASELINE 2 : ELEMEN T PERFO RMAN CE SPECIF ICATION S 

TYP E OF PAGE : 6__;_E__UN.C~F ORM AN CE 

. ' . , . 
'· ti,, f 

, ' 
'· ' Minimum . 

:r 
. 

' 1 ' J 

f ,, 
' ' : 

l normal 1 ' , ·~ . ! .. 16 
. 

" ~ 

I G 
' afte r see} 1 . a . 

> 

' 16 .. 
sector a f ter com a 

, ,., 

< 

,_ -r 
,. 

' mutation of 1 ' . 
1· 

:-i.,_ 
' : ~ A ~ 

. r . 
16 ,. drives ). t 

. ~ .,. ., .. ' a \ 
., ,!,· I~ 

. l1 
I . ' 

' 
. { 

"-$ •. l i after bo th 1 
•· 16 ,· ' " . ; 

. • normal 
, 

1 ' ¥ ., ,, 
' 

, .. 
. ~: f. 

•. j ' 16 
' 
' see} 2 

, 
Write 1 sector ' a fter a 

j' 
.. 

1 c:: . , 
, 

I . " I ,, ' after a com- ' . . >'! , 1 , . - I mutation of '., . ' 

I 
16 

~$' ' . ' rlrives . 
' •• "i" I f 

I ; .. 
"i ~ £-,;. 

,:- .-;J-.,-
, a fte r both 2 
' 17:: 

I 

' 
. 

·, . ·,J ' 
•'' 

' normal 3 2 . ' n -,, . ' 16 ' 
' .. ., ,,. ' ~ 

Read sectors 
l after a see} 3 n - 2 .. n 16 ,, 

' 
after a com- ' . ' ' 3 2 i. . > . ' ,✓ 

mutation of n -,, '· ' >, . I' drives 16 . ,, . 
" 

. . 
• .. , , . ., ; - ' . , 

' . 
( 

' 
. , 

1., r "' l .. " I afte r bo th 3 n - 2 . 
y 

"'ri ✓~t"' I '1\1;..1• 1 6 ' . ~ -~ . ' ,·.,, .. :1 '5'' normal '· 3 n - 2 \. 

' : ~ ..• ~ ,: ... 
, • . 16 I' : •' ·.•\1 · • : ,,, .. ' . 

', 
, ; ' . aft e r seek 3 1 ' ,II' . ' .. a n - ' , t 16 

·' 

Write n s e ctors a fte r a com-
mutation of 3 n - 2 ,: 

,,. ; ·'il ri ·~'t.' 16 . drives 
1· f• ,. ~ ... l . .1 

.,,, --~-~ ~-).J- 1➔( ,t , .. 
'-I' • f 1 ~ 

' r 't. t.,. ii'~ ~'• ~ I ' ai ~ }• ' ,, ' \ ,,,_ ~ ,J 't ,, • ' I~ t .. , after both 3 n - 1 ~ 

~ ! ... ,.~-. 
\ ' ... ,. I :~ "'> 16 

..... - ' ., ' 
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Maximum 

~ . ' 
1 1 . , . 

+ 
16 ' ,. 

'I:. 

1 + 1 
16 

, .. 
'~ ,, ' ~ 

2 . ~ 
• I • '• 

' . ' .. , .... 
/t. t 

' ·.•:; 
1•><;.~ 

I 

2 M w.-"",r. .:· ~; }'!,.,, 
!,',Ill ,1' J 

' 1 + 1 . 
16 

1 + 2 
16 ,, 

2 ._ 
,. 

'"' 
~ 

, .. 
.. 

"' 2 + 1 
17:: 

n + 14 
16 

n + 14 
16 

29 n + 
:. ! 16 

"l> 

n + 29 
16 

n + 14 
16 

n + 15 
16 

n + 29 
16 

7._.<e~; :t 

l'l ~ 

/' ( 

• t· . 
~ " ,. 

Jt /• 

n + 30 . . 
16 
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SAG. ELEr-.1ENT ?.30 1 : r.1oy_JNG HEAD llL'iC_CO?J.TROL_ · NIT - ----

AUTHO R 

OASELINE 2 ELtMfNT PEnFORM.4NCE SPEC IF ICATIONS 

TYPE OF PAGE : fi_;_____flLJ_\JG_T.IQNAL_PE; r:?_ P_QRMAN~C~f.~, __ 

3 .3. I nterrupt 

An interrupt will happen in two cases : 

after an accepted command to g ive the result 

o f this command 

when a d i sc unit becomes ope rabl e after being 

not operable . 

In both cases it must be fo llowed by a Send Status 

command . The status will th ~n specify t he cause of 

the interrupt and the disc u n it concerned by this 

interrupt (bit N° 9) 

After an accepted command the status will indicate 

if this operation was impossible fo r "not operable 

reason" (bit 15) 

if a read or write operation was not performed 

correctly (bit N° 11, 12, 13, 14). 

- the re s ult of a seek operation (bit n° 5,6) 

when a dis c unit becomes ope rabl e after being 

not o perable the bit n° 1 is set. 

after a read or write operation that wa s performed 

correctly o nly the bit N° 9 will be set for the disc 

number 1. 
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A UTH OR : 

EL Ef\1 f, NT 23 u '.l MOVING HEAD DIS C CONT ROL JNJ T 

BA SELINE 2 : ELE1\1E NT PER FORM A f\lCE SPECI F IC.C\ TIO NS 

TY PE OF PAGE : _6__;_~FlJNC.T.LQNil.L P F~ RE.Qlli"\JAfJ.,._C..,_E.,___ 

- if two operations are done simultaneous l y ( a 

read and a see k, two seeks ••• ) t h e r e will be 

two interrupts s i gnaling the end of the m. 

Afte r an int e r r upt th e s tatus may have one of 

the fo llowing configurations : 

Bit nb . 

15 

14 

13 

12 

11 

9 

6 

5 

1 

( 1) End 

( 2) End 

( 3 ) End 

( 4) End 

( 5 ) The 

I 

of read 

of read 

of seek 

of seek 

b it value 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Disc unit number 

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) 

writ e operation performed correctly 

write operation not pe r formed correct ly 

operatio n pe rformed correct ly 

operat ion not performed corre ctly 

disc unit becomes operabl e . 
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AUTHO R : 

EL EMENT 2 3 " 1 MOVING HEA!) DISC C ONTROL Ui TIT 

BASE LI NE 2 : ELE MEN T PERF ORM l\ NC E SPE C IFI CA TIONS 
9 SDFC I AI CIRCUIT REQUIREMEN , S TYPE OF PAGE : _ __ ~ _~_- ,_-__ _, ___________ _ 

9 - SPECIAL CIRCUI T RE QUI REME NTS 

I 

Writ e 
Cir -
cui t 

Re ad 
Cir ­
cu i t 

11 x Output 
Ad a ptor. 

D 

5 x Inpu t­
Ad a ptor 
1- I 

r----------
1 2 X DISCdPTI01' ,--- - - - - --
1 

1. 

1 1 x Outpu t 

5 X 

Adap or::: 

[ 

L~ 
In put 

Ad a pLor 

I 

GEf,;F:RAL DIAGRA M 

S3 Wri te line 

S 4 Write l ine 

I 
I 1 Read l ine 

Read line l 
--1 I 

1 6 control ! 

lines 

I ----, 

16 co ntro l 

li nes 

\ 
\ 

\ 
\ 

\ 
\ 

_,,,, 

,----✓ 
I 

I 

I 

I 
_ _J 

SIGN,'\TURE 

DISC UNIT N° 0 

\ 
\ 

◄ 

DI SC UN I T N° 1 
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SAG 

AUTHOR 

ELH,1ENT23 o 1: MOVING HEA D DISC CONTROL UN T 

BAS EL INE 2 ELEMENT PERF O f1MANCE SPEC I F ICATIONS 

TYPE OF PAG E: __2_ Sl?EC lAL SIRCUTT RE(llJIEEMEN f S 

BUJ\!ISSET 

9o1oWrite circui ts 

9o1o1o _General_diagram 

S3 

S4 
(/) , (/) H H H H H 
p [\J [\J [\J w ,j::,, U1 

l I 

S1 and S2 are clock pulses wh ich are always present 

as soon as the powe r is on 

I2 i s a se l ection s ignal (s e nt by the logic part of 

th e controller) which a llows to s el ect the right 

"Write data line" (S3 o r S4 ) o I2 / is a l so provided o 

I 3 i s a waveform wh ich r epr esent s the output da ta 

from the ser i a lizer o 13 concurrent l y with t h e 

I 4 s ignal , i s u sed to generate the W0 (io e: 

S3 or S4 ) in the fol lowi ng way : 
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ELEMENT 2 3 o 1 _[':10\[JNG HEAD DI SC CONTROL UN:: T 

BA SE LINE 2 : CLEM ENT PER FO nM A NCE SPECIFICATIONS 

TYPE OF PAG E : _ _g __ ,S.J?.ECIAL C J.lLClilT-RE.QHI R EME'Wl' S 

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

always generated~ as shown in the diagram o 

- Data pulses (DP) 

are generated according to the s ta t e of I3 signal, 

but cautlon must be taken to . get always a CP as first 

pulse after the low to hight switching of t h e I4 

s i gna lo 

When IS is "high " CP pul ses are inhibitedo 
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SAG ELEMENT 23 o 1 MOVING m~AO DISC CONTROL UN_ T 

BASE LI NE 2 ELEMENT PERFORMANCE SPECIF IC A TI ONS 

TYf'E O F PAC,E 9 SPECIAL CIRCUJT REQU I Rl~J1_!:;P- T S 

+ 1 % puls e to puls e variation 
1 200 ns 

+ 0 , 3 % l o ng t e rm stability 

600 ns + 
S % Pulse to pulse variation * 

S2 1 

___ __.) 300 ns 
/ _______ .,. 

S 1 , 

I 

I 

I 

I 

1<=:;J I ,'-------+-~1 % 
I e 600 ns 

I 

pu l se to ; puls e var i at ion 
+ o,3 % l ong t~rm s t ability 

I I 

+ 1 % puls e to pul se variation • 
~------------------------------'"'' 

1 200 ns 

+ 0 , 3 % l ong term stabi l ity 

- Sons ¾ 8 ~ Sons 

All width s measure d at 1. 5 V. 

Rise and fal l times must be < 20 n S 

* This tol erance is meas ured a t Write ·outpu t 

circuit l evel. 
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SAG 

/-\ UTH O R : 

EL. EMEN-i2 3 o 1 : MOVING JH:AO DISC CONTROL UN ~T 

B/\S ELI NE 2 ELE MEN T Prn FOmAA N CE SPEC IFICATIOl'JS 

TYPE OF PAGE : 2 SPECIAL C I RCUIT ru::QUIREMEN' 'S 

9. 1o4. _ Loading _ s pec ification 

S1 : 30 TTL loads 

S2 : 30 TTL l oads 
' 

S3 :} Define d by Engineering specificat ion 

S4 : figure 3 o1 3 page 3 . 20 data 70007.08 

9.L4 o2o_Input 

1 2/ 

I 
I2 

13 1 TTL load 
14 

I S 

* Reference N° CN 070/03005/ 5 23 
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AUTHOR 

SAG ELEMEN T 23" 1 MOVING HEAD DISC CD N1'ROL UN :T 

BASE LINE 2 : ELEMEN T PERf'O Rivl ANCE SPEC IF ICAT IONS l 
TYP E OF PAGE : 9 SP ECIAL CIRCUIT REQ UIREMEN"S 

9 o 2 o Read circuits ' 

I1 

I2 

" (") ~ N (") "14 "14 "14 
H CJ) CJ) CJ) CJ) H H 

I1 and I2 are the Read Data Line coming fro 

the d i sc unitso They are se l ected with the I4 

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

.S1 an d S2 are respectively the data and clock 

pul ses , needed for the logic part of _ the Control 

unito They are generate d in the fo llowing way 

When the I3 signal is high, the S2 signal 

r emains l ow , 11ntil a " ho l e " is detected on RDL 

l ine : the first CP pulse i s t hen obtained, from 

th e high to low transition 0£ RDL (C pulse) o In 

the same way DP are generated from the low to 

high transition of C pulse o Thi s is true until mi s 

- sing pu l se is detected ( see fol lowing diag ram). 
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EL EMEN T 2 3 , :1 MOVING HF:J-.D DISC CONT!10I , UTI IT 
BASELIN E 2 : ELEMENT PERFORMANCE SPECI FICATI ONS 

TY PE O F PA G E : _ 9-.s..E.E.C..I..M , C I -../..C:IJTC R F Q -;JIREMLJ1 T S 

- S3 - This s ignal gives the r ead da ta value 

it i s r ese t by the first " hole " d e tect i on, th e n 

by S1, and it i s se t by D pu l ses from RDL . 

- S4 is a signal gen e rated when more than one RDL 

pu l ses a re mis s ing (hole larger tha n the first 

one). It i s reset by the Trai ling edge of S1 

- When I3 is low, 

S2 and S4 are low and S3 is high. 
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ELEMENT 23. 1 MOVING HEAD DISC CONTROL UN .T 

BA SE LiNE 2 EL.EMENT PERFORMANCE SPECIFICATIONS 

TY PE OF PAG E 9 SPEC I AL C I RCUIT B.E QDI8EMEJ .T S 

A UT H OR 

BUNISSET 

_ _____ _ _ Logic a l _ di a gram 
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SAG ELEMEN T 23 o -:1. MOVING HEAD DISC CONTROL UN T 

£3ASE LINE 2 : ELEMEN T Pl?RFORMANCE SPECI F IC -6.TI ONS 

TYPE OF PAGE : 9 SPECIAL CIRCUIT REQUIRF.: ME .JT S 

9 o2o 3o _Output_wavefo rms 

I --1~00 ! ..{So t\.r., ~r-r 
I I .,_--=-- -=---=- =------

~ .)I 
I '-Haru,k ~ -1c,orv,,) 
I I+ h I I 

I .- "i n ~o I I I ~)( 

I I ~--I---=--=-_=-.,:~~ 
I I 

Y<---> I 
(-4..fO/\A 

1t ..foiv» I 
,__.....:......---,----=~~~;;...;:___,_1----1 I 

; I ! I 

h I ~ 
~ 401\1:> I r ~~IV!> 

I 

9o2o4 o_ Inputs_wave __ __ _ 

Defined by Eng ineering specificat ions X 1 210 1 

Fig0 3030 page 3010 date 70003012 for I2 

and I 1o 

*Refer e nc e N° CN 070/03005 / 5230 
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SAG 
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ELEMEi'JT230 1: l'-iOVTNG 1-IEAU DI SC COJ\!T P. OL mnr 

-------- El El\1 EN T PER FO m.1ANC E SPECI F IC A T ION S B1\ SE L I r-~ E 2 

TY PE O F PAG E 9 SPE'.CIAL CIRCUI T RE QU~rn.EMENTS 

~~~~~ ~_ Load i n g _ spe~i fi catio ns 

S2 

S 1 

S3 

S4 

I3 

I4 
I 4 / 

1 
I 

, 

} 

10 TTL l oads 

2 TTL Lo ads 
--

1 TTL Load o 

I2 ] 
Def i n e d by Eng ineer i ng spe c i fications 

* 
I1 X1 210 figo 3 o13 page 3o20 data 7000 70 08 

* Reference N° CN 070/03005/52 3 
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LEM ENT 2 3 o ':1 _M_Q.\CI..L!..G_ __ [·lL~AD Qls.L _CONTROL UN '.::T 

·1.'\S ELINE 2 ELEMENT PrnrOilMANCE SPEC IFI C/H IONS 
. 9 SP S CIA.L CIRCUIT r(EQUI.REMEI'J'' S 

I YPE OF PAGE 

-------- - · ···-·------------------- ----- - --1--------------l 

9 . 3. Adaptatjon circuit~ 

r::: t'. E . m~ t 9 .3. 1 - Outpu t adap tor 
"? 0. a.·;,: 

f]g ~ There a re.22 output adapt a tion circuits for 
Vl :::; t.r :::, 

~ 0 -: !13 
~ ;~ ~. contro l lines. 11 of th e m will be opt ionnaly 

I~~~ i wired if two disc uni ts are r e quired . 
~ 0 ~ ~ '§_ 
£c §~~ : 
-~ -~ 0 C 0. 
~ +-' ..... .c 
- u >+-' (l) 

i~ijf 9 .3. 2 - Input adaptor 

~ 
U) 

tf~ 
le 7'\ 

,:;,_,, 

~ i;":•',;_ j 

~:l 

AU TH Of~ 

BUNISSCT 

There are 10 input adaptation circuit~ for 

control lines. 5 of th e m wil l be optionnaly 

wired if two disc units are required. 

Both input and output adaptat ion circuit s 
-· 

must fulf il the requireme nts specif ied in 

Engineering Spec ification of X1210 N° CN. 

070/03005/523 - Fig. 3.14 page 3.21 date 

70.07.08 

SIGNATURt FlESP ONSI B LE 1\PPROVAL 

LE BRETON COT TET 

I Phi ii ps Dnta Sy stems 
· lGSC - Centre Techniq ue et lndust,ie l - Fontenay-a ux-Roses - France 

Da te : 

Page : ~---- ·--


