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& na ELEMENT23 +1_: MOVING HEAD DISC CONTROI
b BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : _1 : SCOPE

UNIT

I — 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 removable 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 ELEMENT 23 .4_: MOVING HEAD DTISC CONTROT. PNIT
BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 2+ APPLICARLE DOCUMENTS
I - APPLICABLE DOCUMENT
5ETE Engineering specification CN 070/03005/523 +
S~ e+ O
goLE :
€ £E
it : : A
$pss Dise drive unit X 1210
3 E C o+
o/ &= g
e ;o"' § (=
- Q & ~
SEEEl
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ELEMENT 23.1 : MOVING HEAD DISC CONTROL

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 53 EXTERNAL LOGIC INTERFACE

PNIT

I - EXTERNAL LOGIC INTERFACE

1.1. Between the Control Unit and the C.P.U.,

SAG interface

from the C.U. to the Disec Unit
. eight control bus lines

» difference select

« head select

. control select

. write data signal
Signals from the Disc Unit to the C.U.

. read data signal
« index signal

. sector.signal

» unit unsafe

. unit ready

. on cylinder

the standard

Between the Control Unit and the Disc Unit Signals

RESPONSIBLE
J. LEBRETON
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S.A G ELEMENT 23,1 : MOVING HEAD DISC CONTROL UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 _: FUNCTTIONAL PERFORMANCE

O. CONTENT

1. BASIC INFORMATION

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

s al s IDALEE ety
1.2. | Contkel unit

2+ 1/0 INSTRUCTIONS

2.1. Seek command

2.2, Seek to zero command
2.3. Write a seckor

2.4. Read a sector

2e5e« @ SST command

2.6. Stop command

2l e TS
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3. PROGRAMMING RULES

3.1. Generalities
3.2. Execution time
3le3. Interrupts
w CO0C
@ 030
2EOG
23893
EETS
EOgpc®
QO @
53308
595532
@ .‘S < o g
S ’é’ o0
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S A G ELement 23 ;1 : MOVING HEAD DISC CONTROQL|UNIT
______ BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : _6_: FUNCTTONAT, PERFORMANCE
SESBE
sS85+ 1. BASIC INFORMATION
5882
i
$523 1.1+ Disc unit
0 e a )
F,5s2 Sy
g0c d General .characteristics
o (R N 1 P i S e s i
£s20 ‘o B
BoESS Model : Philips X1210
number of cylinders in a dispack : 200 + 3
number of tracks in a cylinder : 2
number of sectors in a track s 186
number of heads SR
- serial data transfer rate : 833,3 Xbits nominal
s at 800 rpm
5 " o
o @ . -
2E. dverage access time
o=@
Cagk - average head positioning time : 125 ms
W W
3§§§: -~ latency : 37,5 ms (half revolu-
@ - . .
SuUs 8, tion time)
a 5 o § & . A :
§gﬁf§ recording technique ¢ double frequency
23 g0
@gza”
o . . . . . .
zeg The information on the transmission lines has the follow-
-8
< ing form.
* : 4
S 600 ris 3
—> ‘ Q0 NS
1 1200 ns 300 15 ' ?
clock clock data pulse
pulse data'= O pulse data = 1
538
§ic3
et
£E33
gg:gé Among the 406 tracks of a dispack 400 at least are
2937
3gEa good, 6 tracks may be defective.-:
28588
aon2o
3euEs
FEaol$
U
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S AG ELEMENT 23 «1: MOVING HE )ISC CONTROL WYNIT

RO S BASELINE 2 : ELEMENT PERFORM/ SPECIFICATIONS
TYPE OF PAGE :6 _: FUNCTION! PERFORMANCE
capacity

The information on a discpack is organized in words
of 16 bits. |

The capacity of a sector is 210 words.

The maximum capacity of a discpack is 1,344 106 words.

without written authority from

any form whatever is not permitted
the proprietor.

All rights strictly reserved. Repro-
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142¢ Conktreol unik

The moving head disc control unit allows to connect
two disc units to the C.P.U. via the Multiplex (or

Simplex) channel.

The number of these two units is given by the

il of the DA field in the concerned I/0 linstructieons

DA

JOO XXXX | : unit O
[01 XXXX | : unit 1

Propriété de :
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The control unit includes a serializer/deserializer for
the information going to or coming from the disc unit.

It controls the transfer of the information between the
disc unit and the CPU and also performs and controls all

the commands availablé on the disc unit.

The write and read operations are checked by a check-

word. When writing, an "exclusive OR" of all the words

strictement réservés.

of the record taken successively is computed and written
as last word of the record. When reading, another check-

word 1s computed and compared with the last word of the

a des tiers interdite sous quelque
forme que ce soit sans autorisation

Reproduction ou communication
écrite du propriétaire.

Tous droits

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

Pp—

e

(Vg are different, it is signalized in the status word as
e deka Fault.

| 5]
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S AG ELEMENT 231 : MOVING HEAD DISC CONTROL|UNIT
— ___ BASELINE2 :ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 : FUNCTIONAL PERFORMANCE
2. IL/D TNSTRUCTIONS
2.1, Seek command
CIO_format :
{oj1 0 0 O]R3111l01DN | CUA ‘
o 1 4 5 g 9. .10 11
BOU_(R3_contents) :.
WAL D | 151.119]
0 31 12 B1215
é3 $
The bits of this register specify the command and
the function sent via the BOU lines.
| C.U.A.: Control Unit Address
D : Difference between cylinder numbers (absolute value
5 : Direction of the motion
1 = towards the inner track (FORWARD)
O = towards the outer track (REVERSE)
D.N. : Device number
: Not significant
This command is used to move the heads from one cylinder
to another one. The cylinders are numbered from zero
(outer track) to 202 (inner track).
This command is accepted if theControl Unit is in
"inactive state", and if no seek is being executed
on the concerned disc unit.
AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
J. BUNLSSET J. LEBRETON G COTTET
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e -K G ELEMENT 23 .4+ MOVING HEAD DISC CONTROL |[UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 FUNCTIONAL PERFORMANCE

If the command is accepted :

The condition register is set to zero.

— The control Unit switches to the "execute state"

— The control unit takes from the BOU lines the dif-

duction or issue to third parties in
any form whatever is not permitted
without written authority from

All rights strictly reserved. Repro-
the proprietor.

ference between the new cylinder number and the old

one

-~ Then, the control unit switches back to inactive

state and the seek itself is performed.

=5
g
2
“w @ . . .
§§? - At the end of the seek, an interrupt is sent in
o2 - .
Oa2R order to ask for a SST instruction
O e
fyfee
9 d= 28
fE2c2 If the command is not accepted the condition register
o
ola=Zd«
€3 g™ is| set to one and nothing happens in the Control Unit,
2v cO ‘
2 cQ
oz >*
VLt
Iow If no control unit recognizes the address of this
g command, the condition register is set to the CR = 3
~
value (controller unknown).
If the operation is not possible : new number of cylin-
der greater than 203 or smaller than zero the commands
4535 is accepted and the C.U. switches to the "Send Status
CRs 8 ’
2532 State". The bit 6 (seek error)|of the skmtus word is set.
- o
3w
EE3R The disc unit becomes unsafe ; the FAULT indicator is
ESgcC®
%zéfg lighted and it is necessary to stop and restart the unit
'505'5::
n5<88 for normal operation.
-’ég‘ﬁq_,a
53553
m e 2 0
et
ol
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S A G ELEMENT23 «1 : MOVING HEAD DISC CONTROL UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 FUNCTIONAL PERFORMANCE

duction or issue to third parties in
any form whatever is not permitted
without written authority from
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Security for the seek operation

The first word of each record will be an identifier.

It will contain the cylinder number.

When reading, after a seek operation, it is possible
to check that the seek has been done safely by reading

EhesiE cnEaiEn e

Before writing after a seek operation, it is possible
to check that the seek has been done safely by read-
ing the identifier of the sector preceeding the sector

to be written.

If this operation is successfull, it 1is possible to
perform the normal operations on this cylinder with

two precautions :

X 1. when reading, the first word is not a data word, but

the identifier

2. when writing, the identifier must be the first word

of the record.

This procedure asks for writing the identifiers on the
disc pack the first time it is used. A special program
will write the identifiers on each sector, from sector
"O" of the cylinder "O" to the sector "31" of the cy-

linder "202",., This can be done by the normal write ope-

ration with the only identifier word in the data field.

Then, this program will read the identifiers of the
sectors in the same order than during the writing

operation and check that all is correct.
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5 A G ELEMENT 23 &1, : MOVING HEAD DISC CONTRQI| UNIT
BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : _6_: FUNCTIOAL PERFORMANCE

2,2. Seek td zero command

012 00 O ¢ R3 3714y 01BNy CUA R |
0|1 4 5 17,89 10 11 12 15 i

BOU (R3 contents)

( | “ 11 9 |
o 17

R3 : the bits of this register specify the function

sent via the BOU line g
C.U.A. : Control Unit Address |

without written authority from

any form whatever is not permitted
the proprietor.

All rights strictly reserved. Repro-
duction or issue to third parties in

IB) 5181 5 : Device Number

’ / : Not significant

This command is used to move the heads from any

cylinder to the cylinder number zero. |

This command is accepted if the Control Unit is in i
the "inactive state", and if no seek is being exe-

cuted on the selected disc unit.

Propriété de :

If the command is accepted :

R.C. PARIS 62 B5173

©
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- the condition register is set to zero i

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e

- 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 end of the seek, an interrupt is sent in

@ cdic -
3%&% order to ask for ant SST instrUction. :
5] o3 {
e |
£E33 :
gEoag If the command is not accepted the condition register
QO O @
- -3 © . 5 . :
t3582 is set to one and nothing happens in the Control Unit.
83533
n8g%s If no Control Unit recognizes the address of this
305 ET
Ftads command the condition register is set to the CR = 3
o value (controller unknown).
SO
[rasas
- AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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Q w G ELEMENT 23 o1 : MOVING HEAD DISC CONTROL|UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 _FUNCTIONAL PERFORMANCE

The precautions used in a normal seek to check

this operation have to be taken also for this

command .
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SOAIG ELEMENT 23.1 : MOVING HEAD DISC CONTROL UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : _6 FUNCTIONAL PERFORMANCE

243. Write a sectdr

6 ERE CIO format
T o S e e e i il
e E
858
[0 B
8555 041 0 0 0y R3 (1 1,0 DNy CUA |
8523 0|1 45 789 1011 12 15
55882
2 €8 BOU (R3 contents)
s 0 [ R i Mo e
- U>E o
3353¢ A e 3 . :
SA
il l |
0. 9 13, 44715 ...

R3 : the bits of this register specify the command
and the function sent via the BOU lines

C.U.A. : Control Unit address

SeAo ¢ Sector Address from O to 31

D.N. : Device number

Not significant

Propriété de :

This command is used to start a write operation on

R.C. PARIS 62 B 5173

the sector addressed on the BOU lines, on the cylinder

©
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selected at the moment this command is used.

This command is accepted if the Control Unit is in
the "inactive state", and if no seek operation is
being excuted on the concerned disc unit.

If the command is accepted :

- the condition register is reset

- the Control Unit switches to the "execute state"

tion ou communication

& des tiers interdite sous quelque
forme que ce soit sans autorisation

écrite du propriétaire.

The Control Unit takes from the BOU lines the address

)
I
Q
a
o
-
-
£
)
9
2
o
2
=]
e
v
=
o
&
o)
n
2
o
=

Reprodu

of the sector and performs the operation by sending
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S A G = ELEMENT 23 «1 _: MOVTNG HEA LSC CONTROT. [UNIT"

BASELINE 2 : ELEMENT PERFORMAN ECIFICATIONS
TYPE OF PAGE : 6_: FUNCTION/ RFORMANCE

break signals via the multiplex channel. At the end
of the data exchange, an interrupt is sent to the

computer.

If the command is not accepted, the conditions re-
gister is set to one and nothing happens in the
Control Unit.

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

If no Control Unit recognizes the address of this
command, the condition register is set to the value

CR = 3 (controller unknown).

If a throughput error occurs during a write command,
the data transport is interrupted, the C.U. goes to
the "Send status" state. The bit 14 (throughput error)

of the status word is set.

Propriété de :

Nota : The record to be written is of variable
length between 1 till 210 words. If an attempt
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is made to write :a longer record, the data exchange
is stopped when the physical end of the sector is

reached (§ Status configuration).

“
©
>
£
Q
v
o
=
-
€
Lo}
@
2
Q
=
o
w
@
o
<)
=
°
n
3
0
g

Reproduction ou communication
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forme que ce soit sans autorisation

écrite du propriétaire.
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_____SAG _ ELEMENT 23,4 _MOVING HEAD DISC CONTROL UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 FUNCTTONAI. PERFORMANCE

2.4, Read a sector

CIO format

D41 00003 5R3 1 10 DN | CUA |

 §

0.1 4 5 7 5 9 A0 11 de 15

All rights strictly reserved. Repro-

duction or issue to third parties in

any form whatever is not permitted
without written authority from

the proprietor.

BOU (R3 Contents)

9 13 14 15
w A - - aovimpns =
E
2
Wis R3 : the bits of this register specify the
8, 4 :
8;32 command and the function sent via the BOU
9 g -
8@?82 lines,
vl = b .
BEzd, s Us As 3 Control unit address
E-o S
g38%4 BB : Sector address from O To 31
© 3
20 0
a2 3 D i 1
(32@2“ evice number
Q 2 . . .
288 ¢ not significant
<
»

This command is used to start a read operation
on the sector which is addressed on the BOU
lines, on the cylinder selected at the moment

this command is used.
This command is accepted if the control unit is
in the "Inactive state", and if no seek operation

is being executed on the concerned disc unit.

If the command is accepted :

Reproduction ou communication
a des tiers interdite sous quelque

forme que ce soit sans autorisation

Tous droits strictement réservés.
écrite du propriétaire.

- The condition register is reset

— The control unit switches to the "Execute

state".
AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
J. BUNISSET J. LEBRETON Gls COUTET
. Philips Datg Systeins Date: 1¢ o S
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SAG  grLement 231 MOVING HEAD DISC CONTROL UNIJT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 FUNCTIONAL PERFORMANCE

The control unit takes from the BOU lines

the address of the sector and performs the
operation by sending break signals to the

Multiplex channel. At the end of the data

exchange an interrupt is sent to the

computer,

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

If the command is not accepted, the condi-
tion register is set to one and nothing

happens in the Control Unit.

If no Control Unit recognizes the address of
this command, the condition register is set

to the CR = 3 value (controller unknown).

If a parity error occurs during a read ope-
ration, a check work error is detected and
the bit 13 (Data fault) of the status word

is seto,

Propriété de :

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

If a throughput error occurs during a read
command, the data transport is interrupted,
the C.U./ switches to the "Send status"

state. The bit 14 (throughput error) of the

statis word is seli.

strictement réservés.

Reproduction ou communication
4 des tiers interdite sous quelque

forme que ce soit sans autorisation

écrite du propriétaire.

@
=
o
=
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@
=
0
=

P——

danaean

O RN ST

AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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__SAG_ eLement 23.1 : MOVING HEAD DISC CONTROL [UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 FUNCTIONAL pERl"ORMANCE

2aDie SST Command)

Format

e 5 e o s R L] 1 o B R Al W & TRy

S ETE

5328

e o

S

goas

2252

2523 a 2 4 5. Ao el 10 11 ‘ 15

AR

2" 0.

e CaUsAs 2 Control Unit-address

4.9 a

s55E58 X : Not significant

2280

- 8> L . . . .
2834 R3 : register into which the status word is sent

This command is used to perform the exchange of status
between the Control Unit and the C.P.U.

It is accepted if the Control Unit is in the "Send
Status'" state.

If the command is accepted :

—- the condition register is reset

Propriété de :

~ the status word is sent on the BIN lines

R.C. PARIS 62 B 5173

- the status word is reset in- the Control Unit

©

- the Control Unit switches to the "Inactive state".

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - Be

=
oS
Q
o
w
=
=
O
(&)
b
w
w
-
-4
=
o
™
2]
=)
Q
=
1'd
=
=
I
o
=
w

If the command is not accepted, the condition register

is set to one and nothing happens in the Control Unit.

If no Control Unit recognizes the address of the

command, the condition register is set to the CR = 3

D —

w S g c
S-‘;’_qf—f 1
5558 value.
QOETR
it
4 33
SER .
e g P
2°:539
23Tes
£98%6%
-
58523
53783
@ e b4 2o
S €
FEol8
i
£2)
AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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___SAG ELEMENT 23 ,1_: MOVING HEAD DISC CONTROI. UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : ©: FUNCTIONAL PERFORMANCE

STATUS CONFIGURATION

During an accepted Send Status command, the bits

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

of the BIN lines have the following meaning :

BIN 15 Not operable
14 Throughput error
13 Data fault
o+ 12 . Incorrect length
B alal Program error
223 S '
8o '
Sggg 9 Disc unit number
Sufgo 8 Reserved
2852, 7 Reserved
S EEE
€3 6 Seek error
gngo 5
(jgg;‘ 5 On cylinder
58 4 Reserved
< 3 Reserved
2 Reserved
g Disc unit ready after unready

Tous droits strictement réservés.

Reproduction ou communication
a des tiers interdite sous quelque

forme que ce soit sans autorisation

écrite du propriétaire.

S

AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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SAG  ELEMENT 231 : MOVING HEAD DISC CONTROL |UNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6 _: FUNCTIONAL PERFORMANCE

STATUS Set conditions

- the bit 15 is set if it is attempted to execute

an I/0 program on a not operational device

- the bit 14 is set if the channel does not ans-
wer an exchange request in the allowed time during

a read or write operation.

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

- the bit 13 is set if a check word error is de-
tected or if a bad synchronization happens during

a read operation.

- the bit 12 is’set if the channel length is dif-
ferent from the record length during a read ope-
ration or 1if the end of a sector is found before

the end of the exchange when writing.

=S Eh el hitER] T e U

Propriété de :
R.C. PARIS 62 B 5173

A Multiplex out (bit 1 of the 1st control word = O)is

executed after., a read command.

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e

A Multiplex in (bit 1 of the 1st control word = 1)

is executed after a write command.

— The bit 9 is zero if the information concerns the

disc O

~ The it 9 is one if the information concerns the

disc 1

- Bits 8, 7 : reserved

Tous droits strictement réservés.

Reproduction ou communication
a des tiers interdite sous quelque

forme quece soit sans autorisation

écrite du propriétaire.

AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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Py ELEMENT 23.4_: MOVING HEAD DISC CONTROL [PNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE 63 FUNCTTONAL, PERFORMANCE

- the bit 6 is set if the seek operation is
finished but was impossible to execute cor-
rectly (cf. seek command) or if the disc unit

becomes not operable during a seek operatione.

- the bit 5 is set if the seek Qperation s

correctly executed.

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

- bits 4, 3, 2 : reserved.

— the bit 1is set when the disc unit becomes g

operable. 3 ‘ :

Propriété de :

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE
Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

Tous droits strictement réservés.

Reproduction ou communication
a des tiers interdite sous gquelque

forme quece scit sans autorisation

écrite du propriétaire.

w
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——____SAG ELEMENTZ23 ,4_: MOVING HEAD DISC CONTROL PNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 63 FUNCTTIONAI, PERFORMANCE

2.6, Stop command

All rights strictly reserved. Repro-
duction or issue to third parties in

any form whatever is not permitted
without written authority from

1011 0001 RL| 1 0[O0 DN|J CUA |
5 . @l 4 5 T o e T T | s 15
3 RL  : not significant

CLiUL A, @ controliunit address

D.N., : device number

This command is used to stop any transfer of
data between the disc Control Unit and the C.P.U.

When it happens while a read or write operation

is executed the interrupt that normally
follows the end of these operations occurs immediately.

Propriété de :

This command is always accepted if a Control Unit

recognizes the address and the condition register

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

is set to zero. If no Control Unit recognizes the
address, the condition register is set to the

CR = 3 value.

Tous droits strictement réservés
Reproduction ou communication
&4 des tiers interdite sous quelque

forme que ce soit sans autorisation

écrite du propriétaire.

N —

AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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_____ SAG. ELEMENT 23 ,1_: MQOVING HEAD DTISC CONTROL [UNIT
BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6: TFUNCTIONAL PERFORMANCE

2.7. TST Command

any form whatever is not permitted
without written authority from

All rights strictly reserved. Repro-
duction or issue to third parties in

: Format
% (83100 4] - RS BV 100 4 A )
e Qg 1 45 et 330 XL 15 |
R3 ¢ indicates the registern into which status |
is loaded during the instructions i
CUA ¢ control unit address

n
b
&
{
5
£
-
&
5

Propriété de :

This instruction may be used before starting any

©

S.A. PHILIPS INDUSTRIELLE EY COMMERCIALE

I/0 operation to test if the control unit is not

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

busy.

It is always accepted by the control unit,

During the execution of the TST, the BIN contents
are sent into R3 register. A one Dbit in position

15 indicates the control unit is busy.

Other bits are not significant.

Tous droits strictement réservés.

Reproduction ou communication
a des tiers interdite sous queique

forme quece soit sans autorisation

écrite du propriétaire.
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All rights strictly reserved. Repro-
duction or issue to third parties in

any form whatever is not permitted
without written authority from

the proprietor.

Propriété de :
R.C. PARIS 62 B 5173

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e

Tous droits strictement réservés.

Reproduction ou communication
a des tiers interdite sous queique

forme quece soit sans autorisation

écrite du propriétaire.

. SAG  ELEMENT 23 1 _: MOVING HEAD DISC CONTROL|UNIT
ak __ BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE :6_: FUNCTTONAT, PERFORMANCE
3. PROGRAMMING RULES
3.1. General diagrams
TS T
3
busy
N
N
Load Mex Col Words
Read or write

|

|

|

)

)

s s T ]
Status analysis
AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
BUNISSET J o R BREPON, G. COTPET

Philips Data Systems
IGSC - Centre Technique et Industrie!l - Fontenay-aux-Roses - France

Date :16/8/71

Page : 22
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All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not permitted
the proprietor.

Propriété de :

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

Capital de 120 Millions de francs

Tous droits strictement réservés.

Reproduction ou communication
a des tiers interdite sous guelque

forme guece soit sans autorisation

écrite du propriétaire.

55d

A |

- )
E\.’f:pi

34

50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

ELEMENT 23,4+ MQVING HEAD DTSC CONTROL
BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : §; FUNCTIONAL PERFORMANCE

UNIT

- Once a seek operation has been started on one disc

unit,

a new operation read,write or seek may be

executed on the second disc unit connected to the

same control unite.

Later on when the seek is finished there will be an
interrupt and the status will tell the result of the

seek (cf. status configurations).

e

-

——

AUTHOR SIGNATURE RESPONSIBLE APPROVAL
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_SAG  ELEMENT 23«1 : MOVING HEAD DISC CONTROL {UNIT
e A R BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE :6__:_ FUNCTIONAL PERFORMANCE

3.4.2. Execution time of al command

Execution time of a seek command

Seek operations : one cylinder moves to be fixed

203 cylinders move to be fixed

All rights strictly reserved. Repro-
duction or issue to third parties in
any form whatever is not permitted
without written authority from

the proprietor.

Average access time 125mesc.max.

i
i
i
]
H
\
!
i
;
i
¢
i

The average access time is defined as equal to the
summation of the times of all possible moves devi-

ded by the number of the moves.

Execution time of a read or write command

The time necessary to execute a read or write k

Propriété de :

command is given by the following chart when

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

supposing the heads are at the right place (no

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

seek time is taken into account in the chart).

On this chart,

5 ~ the times are given in number of revolutions

necessary to perform the operation ; the real
time is got in multiplying the number given in

the chart by 75 ms (revolution time).

- the times given to read or write n sectors are {

calculated supposing the sectors are interlaced.

0
B
L]
w
3
-
-
c
=)
3
g
L
<
s
“
"
2
‘©
S
o
»
=
(=]
F._

a des tiers interdite sous quelque
forme que ce soit sans autorisation

Reproduction ou communication
écrite du propriétaire.
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5 SAG ~ ELEMENT 231 : MOVING HEAD DISC CONTROL |[UNIT

et _ BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE 0 FIUNCTTQONAI. PERFORMANCE

All rights strictly reserved. Repro-
duction or issue to third parties in
without written authority from

any form whatever is not perimitted
the proprietor.

Propriété de :

©

S.A. PHILIPS INDUSTRIELLE ET COMMERCIALE

Capital de 120 Millions de francs
50, Avenue Montaigne PARIS - 8e
R.C. PARIS 62 B 5173

Numeration of interlaced

sectors on a track

Tous droits strictement réservés,
Reproduction ou communication
des tiers interdite sous quelque

a
forme que ce soit sans autorisation

écrite du propriétaire.
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e
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e SAG ELEMENT 23 o1 _: MOVING HEAD DISC CONTROIL {UNIT
o BASELINE2 :ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE :6_: FUNCTTIONATL PERFORMANCE
Minimum Maximum
5ETE
Sg8o normal i 4"+ 4
ggga 16 16
° O.Q_‘:
g T+O
e
8°23 after a seel il AErSE L
z25%¢ 16 16
o3 ﬁ - ‘o-
c 2ot Read 1 sector
BLg3 7 after a com-
%SE;E mutation of 1 2
TESEY drives 16
I35%3E
after both L 2
16
normal 1 tot
16 16
. : o e
- Write 1 sector after a seél 2 s
< 16 16
£y o
%E? after a com 1 5
8=2 . mutation of 16
ungg drives
° cC Om
wa2by after both 2 deg
228 %e 15 -
Sn23g
€3 g% normal 3n -2 3 n + 14
SR8 16 16
©@2E2”
A
=9 . K 3n - 2 3 n + 14
ot Read n sectors i Yy ey S o
g 16 16
( ; g
B SR Vb SR 3 n + 29
mutation of —_— —
: 16 16
drives
¥ after beth 30 =2 3n + 29
~ 16 16
e o normal 3n -2 3 n + 14
§§§§ 16 16 4
o 89
e%%g hfter a seek 3 n =1 T e
ggga_ 16 16
ESass Write n sectors pE st
23%es ’ . : 3 n -2 3ones 29
grgor mutation of —
cgha ! 16 16
a2 - 88 drives
Bokof
53233
;Eggg after both 3 0~ 3. n + 30
FEal 16 16
AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
BUNTSSET J. LEBRETON - G. COTTET
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____SAG  ELEMENT 23,1_: MOVING HEAD DISC CONTROL_PNIT

TYPE OF PAGE : 6: FUNCTIONAL PERFORMANCE

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS e

3.3. Interrupt

An interrupt will happen in two cases:

- after an accepted command to give the result

of this command

- when a disc unit becomes operable after being

All rights strictly reserved. Repro-
duction or issue to third parties in
any form whatever is not permitted
without written authority from

the proprietor.

not operable.,

In both cases it must be followed by a Send Status

commande. The status will then specify the cause of

Y the interrupt and the disc unit concerned by this

<

T interrupt (bit N° 9)

£

S . - c

-3 After an accepted command the status will indicate :
o C Om
go= By
BEz s,
= & = . . . . .

abog% - 1f this operation was impossible for '"not operable
[ o
anT o .

z829 reason" (bit-15)
OF R

280

Tow . i .

P - 1f a read or write operation was not performed

s corgectlyv ' Chit WS 11y 2, 13, 14).

1 - the result of a seek operation (bit n° 5,6)
' - when a disc unit becomes operable after being

CEewE
2282 not operable the bit n°® 1 1s set.

8352
=Eod

£E33

g5%ag - after a read or write operation that was performed
O C o me-

5,538 : . :
3552 correctly only the bit N°9 will be set for the disc
MCCV)Q_

w 0= 09
Epals number 1,

25955
12 I

SpoOE®
PEol8

e Stk

AUTHOR : SIGNATURE RESPONSIBLE APPROVAL
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_SAG  ELemenT?3 .1_: MOVING HEAD DISC CONTROL PNIT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 6: FUNCTTONAL PERFOQRMANCE

- if- two operations are done simultaneocusly (a
read and a seek, two seeks...) there will be

two interrupts signaling the end of them.

After an interrupt the status may have one of

All rights strictly reserved. Repro-
duction or issue to third parties in

any form whatever is not permitted
without written authority from

g the following configurations :
Q
o Bit nb. bit value
15 0 P 0 0 0
14 0 ) 0] (0] o)
13 0 @ 0 o) 0
iy 12 0 ) 0 0 0]
g 11 0 @ 0 0 0
ge° %3
ze
o-9 "= "
0o R s 5
weSEE 9 Disc’ unit number.
SEES 1 0 0 0 1 0
5 Je . P R
e et
23589
©gz< 1 0 0 0 0 1
268
g (L) 2) (3}, (4) (5)

(1) End of read write operation performed correctly
(2) End of read writeoperation not performed correctly
(3) End of seek operation performed correctly

(4) End of seek operation not performed correctly

(5) The disc unit becomes operable.

“
2
Q
v
o
=
"
<
[5]
5]
b
o
=
o
“
v
2
o
=
o
v
a
0
=

a2 des tiers interdite sous quelque
forme que ce soit sans autorisation

Reproduction ou communication
écrite du propriétaire.
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T
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___SAG | ELEMENT 23s71 MOVING HEAD DISC CONTROL UNIT
s BASELINE 2 : ELEMENT PERFORMANCE SPlgcgi%AJ%%Ngw b
SPECT CIR : SQUIREMENT
TYPEOFPAGE:9 SPECTAL CIRCUI !
9 - SPECIAL CIRCUIT REQUIREMENTS
°EBE
g@fé; GENERAL DTAGRAM
SEEg
8555
§E2¢
aF a3
i
o [«
D ; ; .
et Write S3 Write line
ZoEud Cir-
(=] . . - .
-3 ggg: @it S4 Write line
I3653%S ""'—"—""“—'""'—i
€ I1 Read 1inel
(@) A
. 12 Read _}_pel
$ ] i Zil
N l DISC UNIT N° O :
; ] R :
s | & | N
g - 11 % Cutput ‘ ¢
E 2 0 Adaptorsj N § ‘
€
= 1 :
822” L 16 control] | :
ek : |
2ulom lines [
= ON |
Uz
5ESEZ 5 x In D[;;j
cg82gf U : i :
can 3 Adaptord :
zZ3:20 E
ogzi<| " :
a . !
$58 L
o r ________
: T
= 2 % [DIESAS
e | OPTION
P - ————
| TR |
«‘ 11 % QuEpue
ot ] j DISC UNIT N° 1
b daptord —_———— — b
7
g o — |
8§35 ! 16 control ;
ot
£533 | line
2Leg | < !
£E3a ( l |
ES,E9 '
gof5s | |
2 3Tee | 9 'x Input 3
:g‘égg Adaptord g i et
s8fss !
ot ! bl
gevis |
FCal$ I
]
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SAG | eLemen®3-1. MOVING HEA SC_CONTROL_UN[LT ' g

L s Vi A, BASELINE 2 : ELEMENT PERFORM SPECIFICATIONS
TYPE OF PAGE : 9 SPECTAL _C JIT REQUIREMEN['S
.

9. 1l.Write cirecuits

authority -from

sue to third parties in

any form whatever is not permitted-

without written
the proprietor

All rights strictly reserved. Repre

duction or is

1
5
nmn »nn H H H H H :
4 - NN PO D w 2
= ¥ 3
5 }
w3 @ 4
= S
gla :
0o <2 :
o
- &= :
°mgc
owgc®
ed=8g : ;
cuzg?® |
pEs e i :
o v
SRS dq §
iDr-oﬂ. _A
o -
Qo 3 B
=10 0 £
22§ ]
@@.-“_% - ;
2450 g
oW ;
a. ‘
: |
%]

— S1 and S2 are clock pulses which are always present

as soon as the power is on

- ' I2  1is a selection signal (sent by the logic part of

enr

the controller) which allows to select the right

"Write data line" (S3 or S4). I2/ is also provided.

g Ee A v

- | I3 is a waveform which represents the output data

from the serialiszser.. -I3| , concurrently with the :

I4 signal, is used to generate the WP (i. e :

S3- or S4) in the following way :
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As long as. _I5 is "low" - clock pulses (CP) are

always generated, ‘as shown in the diagram.

- Data pulses (DP)

are generated according to the state of I3 signal,

but caution must be taken to get always a CP as first

pulse after the low to hight switching of the I4

signal.

When I5 is "high" CP pulses are inhibited.

AUTHOR : SIGNATURE RESPONSIBLE : APPROVAL
BUNISSET LEBRETON COTTET
Philips Data Systems Datei: 7 il SO Y
IGSC - Centre Technique et industriel - Fontenay-aux-Roses - France. Phas 3

5111991 00371



C CONTROL UNIT

3

1EAD DT

SAG

HEMENT23°1 MCVING I

: ELEMENT PERFORMANCE SPECIFICATIONS

BASELINE 2

MENTS

.
4

QUIRE

-
L

il

AL GCIRCULT R

—
_Jr\,_\

(‘l} ) 73

‘diagram

Logical

g

TYPE OF PAGE :

. hc.,m; G

2% 25

RERR . . = i i
i | ! o Gk
m m » -
Sy SN - e B R e
i | g ]
i | | ! i
foo b ey e B
! e i
T P “-
S 0 M S S I
m B e e e
i | |
i e [ s
i | | | | i i ]
o . i i i i I
A S Rt R |
+- | P EER S IS S
Pt g ,V !
3 g L i
Yo G .
B d&m.ﬂ); :mwwd
bt m _ m

-t

EERG L

)d@i& <a mqu.dddhj

e — e

. '
{
i
P ) Rty N it TJEY
H ¢ }
|
LS R 5=
1 7
I H | :
e Ml
i '
| pe——— o I S
4 =
| i
1 | H
! | ' M
i v (Bt
e i
S i
NV el D BIEL
e
| % i
5 (SN Sumir S 1
i i
_
i

_ : _ _ ! ! _
EATEERENES
T

. |

_.‘.IA_; SR R - 8 e

\AJ‘ n.u.ﬁ) 0i».J LS N ..,v Y

_

&S

P
ST B -
| i H
M [
e e
i 4
I_W .I.lfﬂll.‘n - -
| ]
R 5 i
[ o o | |
sl | P :
Ulaﬂ.JrCn\CO.HD. ﬂb 03 | | i
—p— .Tll#.'.ul Y.Jri 5 .,..lril“\x. w PREN . P, I ol

e eI

|

| |

s va::kn?oﬁ.g

@HS

— e e e it e e T e e B e

rH

e s e SR

i
Il

APPROVAL

COTTET

14.89. 71

Date :

Page

RCSPONSIBLE

RETON

| 45
D

LE

SIGNATURE

AUTHOR :

BUNISSET

Philips Data Systems

es - France

D
5

entre Techniqu

GSC-C

et Industriel - Fontenay-aux-Ros

*i10rnnuidosd oy
wol) AIOYINT USILIM  INCYIIM
PoNUIINd 10U S1IDADIPUM W0 Aue
ut sanzed payl 03 9nsst 10 uoNINP
~0AC0Y TPOAIDSDS A3 IS SIUBI 1y

£L15 8 T9 Si¥Yvd "O'Y
08 - SIHVd AUDIeIUOY 8TUBAY 06
sdues; op SUOLIW 0ZL UP (RNdED
FIVIDUIAWOD 13 IFILLSOANI SdITIHd
Lep rondory A@V

‘v'S

*aJinipnidosd NP 011409 UON
-e$1101NE sues 1108 02 onb owoy
enbionb snOs PUPI0ILI S10N 50D | mt.u..
uonestuntuut O uoNonpoIdoyy Wy g
TSOAIOSDA JUOIUYIDIS ip snoy

5111 991 00381



SAG ELMWNT23°1 MOVING HEAD DISC CONTROL UNJT

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS
TYPE OF PAGE : 9 SPECIAL CIRCUIT REQUIREMENTS

i + 1 % pulse to pulse variation
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g ' "% T 0,3 % long term stability
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S1 2 310 I Teads

S20° = 300 TTL lloads
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SAG ELemenT 23-1 MOVING HEAD DISC (O NTROL UNE

BASELINE 2 : ELEMENT PERFORMANCE SPECIFICATIONS

TYPE OF PAGE : 9 SPECTIAL CIRCUIT REQUIREMENTS
9.2. Read @ireuits’
2:2.1. General diagram
—_— I1
sl L il YD
o o
" o o
Hatn a1 5 -H 0 H
; "
JV v
; v
- I1 and I2 are the Read Data Line coming fronm

the disc units. They are selected with the I4

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

- S1 and S2 are respectively the data and clock

pulses, needed for the logic part of the Control

unit. They are generated in the following way

When the I3 signal is high,

remains low, until ag| "hole" is

line : the first CP pulse is then obtained, from

the high to low transition of RDL (c pulse). In

the S2 signal
detected on RDL

the same way DP are generated from the low to

high trangition of C|pulse. This is true until misg

-sing pulse is detected (see following diagram).
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- S3
it is reset by the first
by 81 ; angd 1t:1i58 sgt by

- S4 is a signal generated

pulses are missing (hole

one). It is reset by the

- When I3 ié low ;

S2 and S4 are low and S3

- This signal gives the read data value :

"hole" detection, then

D pulses from RDL.
when more than one RDL

larger than the first
Trailing edge of S1

is high.
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9.2.3._Output waveforms
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9.2.4. Inputs waveforms

Defined by Engineering specifications X 12101
Fig. 3:3. page 3.10 date 70.03.12 for I2
and Tl 0
: *Reference N° CN 070/03005/523.,
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2:2.5. Toading spegifications
CTES
Bots 2:2:2.1. Output
T
“os
2o 5 8 .
$Esg8 S2
B2k 1
@gggg_ S 10 TTL loads
3352 S3
S4
9:3:2.2._Input
E: I3 . _ 2 PPy [oads
8 “w o ‘ o
288 e 1 TTL Load.
8o 14/

[ 9 § . . . . . .
“ﬁnég I2 Defined by Engineering specifications
°: 2o *

MRS 11 X1210 fig. 3.13 page 3.20 data 70.07.08
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9. 3 tAdapEationicinellEs

9.3. 1 - Output adaptor
There are . 22 output adaptation circuits for
control lines. 11 of them will be optionnaly

wired if two disc units are required.
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9.3. 2 - Input adaptor

There are 10 input adaptation circuits for
control lines. 5 of them will be optionnaly
wired if two disc units are required.

Both input and outpuE adaptation circuits

. must fulfil the requirements specified in
Engineering Specification of X1210 N° CN.
070/03005/523 - Fig. 3.14 page 3.21 date
70.07.08
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