2256078 A CIRCU T FOR GENERATI NG A DI SK CHANGE SI GNAL The present invention
relates to.circuits which generate a di sk change signal, and is concerned
particul arly although not exclusively with floppy disk 5 driving
~apparatus, for detecting presence of a floppy disk inserted thereto .
Conventional |y known is a floppy disk driving apparatus with 2%2; g?
~ sensor: whi ch detects the rotation of the floppy disk and a di gbr
- which detects the insertion of the floppy disk. Figure 1A and 1B of the
- 10  acconpanyi ng di agrammatic drawi ngs are schematic diagranms of such a
conventional : f1 oppy disk driving apparatiss Referring to Figure 1A when a
" floppy disk. is |nserted |n a floppy dISk dr|V|ng apparatus Ilght emtted
- froma light erAt€CIR D R R 5 A<D $ N K M
t hereby turning off Ilght-rece|V|ng tranS|stor PQL. If Ilght- rece|V|ng
transistor is turned off a logic signal of aline 1 beconmes a high |evel
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then thg di iifmﬂﬁ §3foﬂﬁbﬁédtﬁ gt presémeeof a dloppy disk inserpad thibreto. Upon
changi ng the di sk Change si gnal Iogl c "high level”™ output fromthe

flip-flop [err] a controller senses the disk change 25 signal, and
t her eb | arl trols t fl di sk
ereby regul arl o entionally knows 142 floppy disk drivfhg Sfparatus Svith an index

sensor which detects the rotation of the floppy disk and a disk—in sensor which C\

detects the insertion of the floppy disk. Figure 1A and 1B of the
10  accompanying diagrammatic drawings are schematic diagrams of such a

conventional floppy disk driving apparatus.

Referring to Figure 1A, when a floppy disk ié inserted in a floppy disk

driving apparatus, light emitted from a light emitting diode PD, of the disk~in

15  sensor is cut off, thereby turning off light-receiving txansiétor PQ1. If light-
receiving transistor is turned off, a logic signal of a line 1 becomes a high

level signal and then the high level signal is appliec_l to clear terminal CLR of

a flip~flop FF,. _ (

20 Applying a disk change reset signal from a controller to a clock
terminal CLK of the flip—flop FF, outputs a logic high level signal through an
output terminal Q of the flip-flop FF,, and then the disk—in sensor S1 detects
the insertion of the floppy disk. Upon changing the disk change signal logic
"high level" outpui from the flip~flop FF,, a controller senses the disk change

25  signal, and thereby regularly controls the floppy disk driving apparatus.



-2- \Wen the floppy disk is renmoved fromthe floppy disk driving apparat us,
the disk-in sensor Sl is operated, and outputs a logic 'low |evel" signal
“through the line 1, whereby the output signal of logic "low level" signal
is applied to the clear termnal CLR of the flip-flop [err] and then the
~flip-Tfop 5 Is cleared. Thereby, a logi¢ "low |l evel" signal is output
through the output termnal Qof the flip-flop [err]. Wen the di sk change
signal output fromthe output termnal of the flip-flop [err] becones the
logic "low |l evel " signal the controller d?tects an extraction of the floppy

~disk. 10 - Referring to Figure 1B which shows a circuit for detecting
rotation of the flgRoy qi an i X S 2¢] S r by.a ciycl.e of
the rotation of the og@kﬂP éﬁgr&sﬁﬁbﬁdfe{?ﬁggﬁgl ﬁ%’sg?'rgb% %l&g

detects an i ngsharftusSthe mﬁﬁﬁéﬁﬂﬂsﬁis%ﬁ&al‘éﬂ?hd’&iugﬂtﬂﬁ wIogie Al Jewelshown
in Figures 1A 4nd 1B conprises the disk-in sensor and the index sensor,
wher eby a r esgigualitheoughr theilinel, wherebyithe dutput sigiia lof dogici"law deyel!' sigml
tends to be conpl ex and hi%ghcaqui lity of arfi)'ri nted circuit board is

requi red. Prdsappliad dtanicleantesminal GLR ofabe fliprHop FE, awd themthe fipope o
di sk change signal_ gengrating Gircujd i j ch the disk chan I gn LS
gener at ed® 20 189“@9"&81 @?’ﬁby#' ﬁgegl% et?% F"fv\gﬁnﬁ’&’f@f ’%PH&%QW‘%%O@*%Q‘?{P?

fl oppy disk [\ LS g i C | Sire ' ) d

| ntoghat ed | eARIpL G BE MO RKE Ah FF, " Whelf iy itk chafge Sighnal Sult Hoif (B0
sensor. 25  output terminal of the flip—flop FF, becomes the logic "low level” signal the

controller detects an extraction of the floppy disk.
N\ ) o . =

10 *Referring to Figure 1B, which shows a circuit for d‘etebting rotation of :
the floppy disk, an index sensor S2 is operated by a cycle of the rotation of
the floppy disk, whereby an _index sensing circuit 10 detects an index pulse.
Conventional ﬂoppj_r disk driving apparatus as shown in Figures 1A and 1B
comprises the disk-in sensor and the index sensor, whereby a r‘espective circuit

15  of the floppy disk driving appa'ratus tends to be cOmplex and high capability
of a printed circuit board is required. - o

Preferred embodiments of the present invention aim to provide a disk
change signal generating circuit in which the disk change signal is generated -

20 . by using the index sensor.

Another aim is to provide a floppy disk driving apparatus in which the
disk-in sensor is omitted and integrated in an LSI (Large Scale Integrated

Circuit) by using the index sensor.. -

Thus, in preferred embodiments of the present invention, a circuit may

be constructed within LSI by generating a disk change signal which detects the



Thus, in preferred enbodi nents of the present invention, a circuit may be
constructed within LSI by generating a di sk change signal which detects the
-3- insertion of a floppy disk by using an index sensor, and such a design
may sinplify the structure of the respective apparatus. According to a
first aspect of the present invention, there is provided 5 a circuit~for
generating a disk change signal for use in a disk driver, the circuit
conprising: index sensing nmeans for generating an index pul se signal to
detect rotation of a disk, said indexq,sensing nmeans conprising at |east one
pair of 10 light-emtting means and™l i ght-receiving nmeans, said index

pul se si gpabiaVi ' v . AN | S/ i by said

| i ght-recelving &r)rggntgo dagksgtgﬁﬂgﬁdéa%gﬁﬁrgﬁﬁsi%sﬁ& 3?%8&%& by said
|'i ght - r ecsimplify the 3hdctifie \UF! the tesfRafiv adpgﬁﬂﬁﬂﬁ to receive said index pulse
signal int g‘paﬁgl ear 15 i nput term ngl nd a clock signal into a clock

I nput termnal, and to generate a counting signal after a predeterm ned
time when said,disk.is not_undergoing nornal rotation, wherein said

predet er mi ned Acrarding o, a,first;aspect; of-the presenti imvention,sthere iis) provided se

sign duy i | ornal rog.ation of .th I sk:.and.20, . output neans
arr aﬁ%edu{gﬂ?@iz{)egww ﬁd&%ﬁ&%%ﬂﬁﬁ“ M%QM%“%WWEH | and
conpri si ”&)lﬁﬁiﬁhgfl i p-fl op means arranged to provide an output signal, and
second flip-Tlop means arranged to receive said output

index sensing means for generating an index pulse signal to detect

rotation of a disk, said index sensing means comprising at least one ;)‘air of

10  light-emitting means and light-receiving means, said index pulse signal
having a first value when light is received by said light-receiving means and

a second value when light is not received by said light-receiving means;

counting means arranged to receive said index pulse signal into a clear
15  input terminal and a clock signal into a clock input terminal, and to generate
a counting signal after a predetermined time when said disk is not undergoing
normal rotation, wherein said predetermined time is longer than & pulse it of

said index pulse signal during said normal rotation of the disk; and

20 output means arranged to receive said index pulse signal and said
counting signal and comprising first flip~flop means arranged to provide an
output signal, and second flip—flop means arranged to receive said output
signal and to generate said disk change signal, wherein said disk change signal
has a first value when a disk is present in said disk driver and a second value

25  when no disk is present in said disk driver.

.......
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fs1gnal and to generate said ‘di sk change signal, wherein said disk change Tl s
signal has a first value when a disk is present.in said disk driver and a i
: second val ue 25 when no disk is present in said disk driver.
"Preferably, said first flip-flop nmeans is arranged to receive said index
pulsé‘ﬁignal into a clear input termnal thereof and to produce therefroma
control signal to deternine presence of a disk inserted into the drive; and
5 said second flip-flop neans |g:arranged to receive said control
signal into a clear input term nal tqg 'm@“lyito receive -a di sk change -
reset 'signal into a clock |nput termmal.; 7t 0 :produce therefrom:said disk

e
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I ndex sensing neans and sai d output neans for providing an inverted signal

of said i ndexcqnttolesignalrtel detérmine presenceeanfia diskuinserted aitd therdrivef; land- f | op
means. A circuit according to the above aspects of t he invention may
preferably be for use in a fleppy disk driver. ‘The invention

tends tp a disk d B flghnd d wit
cirout wcordi ng P AEonf Hinap sibfs 'éwg%hﬁgwlﬁévén@gﬂﬁﬁsﬂs%- a -
~better under s{andi Oaf inguil Getmital théfdof aﬂd th%reeBiv¥ 4'ATk BFanpe Feset signal
into a clock input terminal, to produce therefrom said disk change signal.
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Preferably, said first and second flip-flop means comprise D—ty;g flip—~
10 - flops. o

- A circuit according to the above aspects of the invention may further
comprise an inverting means coupled between said index sensing means and
said output means for providing an inverted signal of said index pulse signal |

15.  to the clear input of said first flip—flop means. '

A circuit according to the above aspects of the invention may preferably
be for use-in a floppy disk driver.

20+ - The invention extends to a disk driver (e.g. a floppy disk driver)
- provided with a circuit according to any of the preceding aspects of the

~ invention.

‘For a better understéndingbf ‘the invention, and to show how the same
25 may be carried into effect, reference will now be made, by way of example,

to Figure 2 of the accompanying diagrammatic drawings, in which:



25 may be carried into effect, reference will now be made, by way of
exanple, to Figure 2 of the acconpanying di agranmmatic draw ngs, in which:
-5- Figure 2 shows one exanple of an enbodi nent of a di sk change signal
generating circuit enbodying the present invention. Referring to Figure 2,
the circuit conprises an index sensor [err] a tiner 5 10, and two D-type
flip-flops 20 and 30. The index sensor [err] generates an index pul se for
detecting disk rotation. The timer 10 receives an output signal of the

i ndex sensor [err] into clear term nalk CLR and outputs a counting val ue at
a predeterm ned frequency, using a cldck signal received on clock term nal

CLK D flip-fl ops \ Shbbditherdtdt igpal of
the 10 indexoglég%? g)wﬁeé%ﬁxeénﬁiﬁﬁag% I'n an m‘v@ﬁ‘er |g%rs§ngﬂd

out put's agerratin eiregit Embodying the fit thvealibno! signal which indicates a
floppy disSk insertion by thé output signal fromthe tinmer 10. The other D

flip-flop 30 outputs a di sk change signal, by receiving a disk change reset
signal on a clock termnal CLK and,thg contgol signal whi cfg detects the
di sk i nsert i onRefersing te Frigurer2ithe circyit comprises 34 INAGE SCNIPE ;1 AMMEE s Or

| moerd ed 10 faeers 35 R~ Appy 20 pulE WheSile Yol o senBBis B )
10 whi ch fregipifse fof defstting kR fotdfioh! ARV iher 10 ro&iva S ofitt Signaf’ 11 on
of the index sensor S, into clear terminal CLR and outputs a counting value
at a predetermined frequency, using a clock signal received on clock terminal
CLK. D flip-flop 20 receives at a clear terminal CLR the output signai‘of the

10  index sensor S,, after inversion, in an inverter I, and outputs at an inverse
output terminal 6 a control signal which indicates a floppy disk insertion by
the output signal from the timer 10. The other D flip-flop 30 outputs a disk
change signal, by receiving a disk change reset signal on a clock terminal CLK
and the control signal which detects the disk insertion on a clear terminal

15 CLR.

fow level
The index sensor S,; regularly generatesLindex pulses, when the floppy
disk is inserted in the floppy disk driving apparatus and then rotated. The
timer 10 which receives an index pulse generated from the index sensor S;,on - ™~

20  its clear terminal CLR starts counting on a falling edge of the index pulse and
then outputs a logic “high level" signal from its output terminal Q after
counting in a logic low level region. That is, a preset time of the timer 10 is
established to be sufficiently greater than the index pulse width. The index
pulse generated from the index sensor S,, is applied to the clear terminal CLR

25  of the flip-flop 20 through the inverter .



20 its clear terminal CLR start& counblng on & falllng edge of the index
pul se and then outputs a logic ' hlgh levél " signal fromits output terninal
~Qafter counting in a logic Iom/IeyeI region. That is, a preset time of the
timer, 10 is established to be sufficiently greater than t he i ndex pul se

wi dt h™"The i ndex pul se generated fromthe index sensor [err] is applied to
~the clear termnal CLR 25 of the flip-flop 20 through the inverter [err].
-6- The tiner 10, which receives a cl ock S|gnal froma clock generating
circuit (not shown)-into its cloek termng CLK, perforns counting when the
I ndex pulse si gnal has a logic low |level- he timer 10/ outputs a logic "l ow
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output fromthe in ex sens err] is inverted by the iWsveswgr lerr] and is

applied to thmdekepulsesrgnahdias@l_lagm lowdeeel | 'I'heftimq'.r rAoult;jmtsmlugus(!!l(mat put -
“terminal Q of the Dflip-flop 20 remains at a lo | evel wi t hout
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- sensor [err] floud the imidxSsénsor I, picitverted byhthe inverter I, and is applied to the
clear terminal CLR of the D flip-flop 20, the inverse output terminal Q of the

~ - D flip~flop 20 remains at a logic "high level", without changing state. The

10  logic "high level" siglial output from the inverse output terminal (-) of the D
flip-flop 20 is applied to the clear terminal CLR of the D flip~flop 30.. When
a disk change reset signal is input to the clock terminal CLK from a respective
controller (not shown), the output terminal Q outputs a disk change signal of
logic "high level". The index sensor S,, thus detects the pi'esence of the

15 floppy disk by the logic "high level" signal output from the D flip~flop 30.

The index sensor S,, outputs continuously a logic low level signal
~ without output index pulses when the floppy disk inserted in floppy disk
driving apparatus is extracted.  The timer 10 which inputs into the clear -
20 . terminal CLK of flip—flop 20 the logic low signal output from the index sensor
: Sll _r_eceives and counts the clock signal at clock terminal CLK, and when the
pres;et elapsed time of the timer of the logic "low level" signal is passed, the
. timer 10 outputs the logic "high: level" signal from its output terminal Q.

25 The logic low level signal output from the index sensor S,; is inverted
by the inverter I, and is applied to the clear terminal CLR of the D flip—flop
20, whereby the D flip-flop 20 releases to its clear state. Therefore, the D



15 fl oppy - dlSk by- the Ioglc 'high level" signal output fromthe D .
flip-flop 30. The index sensor [err] outputs continuously a logic |ow |evel
signal w thout output index pul ses when the floppy disk inserted in floppy
di sk driving apparatus is extracted. The tiner 10 which inputs into the
clear 20 termnal CLK of flip-flop 20 the logic |ow signal output.from
the index sensor [err] receives and counts the clock signal at clock

t erm nal CLK, and when the preset el apsed tinme of the tiner of the logic

"l ow | evel " ‘signal is passed, the tlngr 10 outputs the logic "high |evel”
signal fromits output termnal Q 25 The logic |ow | evel signal
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1 p-T1 oRyutBut’ fbfip 8RS tilder ' 103 cﬁitﬁi\k thé 36 E&el&fePrs al 'Fror its inve

flip- rop which inputs into 1ts clock.term nal K the Ioglc hlgh si gnal
out put f routpattermimalrQ.10, outputs the logic low |level signal fromits
i nverse output termnal Q 5 The logic |ow |l evel signal output from

the inverse output terminal Qof the Dflip-flop 20 is applied to the clear
Lher chy out put T IPEE 10w vﬁl@é@g@véﬁvm&? ipyieps gpipat Sespuinal B of <f'ynal
TS D o e A 6198 e O e R0, S,
out put sighdrtleafs tHeevaluerof tieeDTlipHflop, thiersby Ghtpulting the disk change
signal of the logic "low level” signal from its output terminal Q. In this case,
although the disk change reset signal is input into the clock terminal (ff.K of
10  the D flip-flop 30, the output signal of the output terminal Q maintains the
logic low level state. If the disk change signal output from the D flip—flop 30
is in logic "low level" state, the index sensor recognizes that no disk is

inserted.

15 As above mentioned, when the floppy disk is inserted in the floppy disk
driving apparatus and thereby interrupts the light transmission path of the
index sensor S,,, the logic high level signal from the inverse output terminal
Q of the D flip-flop 20 is applied to the clear terminal CLR of the D flip-flop
30, whereby the index sensor S,; recognizes the insertion of the floppy disk. -

20 In this case, although the index pulse is generated by rotation of the floppy
disk, the term of the logic "low level” signal of the index pulse is ignored until
the time established by the timer 10 is passed, and the clear terminal CLR of
the D flip~flop 30 maintains the logic "high level". Meanwhile, if the index
sensor S,, is turned on for more than the time established by the timer 10 by

25  extracting the floppy disk from the floppy disk driving apparatus, such that the
clear terminal CLR of the timer 10 maintains the logic "low level", the index
sensor recognizes the extraction of the floppy disk by the clear terminal CLR



logic low |l evel state. If the disk change signal output fromthe D
flip-flop 30 isinlogic "lowlevel" state, the index sensor recogni-zes
that no disk is inserted. 15 As above nentioned, when the fl oppy
diskds inserted in the floppy disk driving apparatus and thereby
inter™ipts the light transm ssion path of the index sensor [err] the |logic
hi gh | evel signal fromthe inverse output termnal Qof the D flip-flop 20
"is applied to the clear term'nal CLR of the D flip:flop 30, whereby the
i'ndex sensor [err] recognizes the insertign_of the floppy disk. 20 In
this ‘case, although the index pulse is generated by rotation of the floppy

. di sk, the ter I-L20 | v ekt . h',?é@ so@h1 - & [ovel®
i gnored until H%ﬁtee Plhﬂn%?‘ ggilp;%?’l she b‘;ﬁhlt( ﬁg n%lgﬁ%ﬁ%dbégggoo@ Eaﬁ@“’tl ‘édcl ear
term nal CLR gignahe D flip-flop 30 maintains the logic "high level™.

Meanwhi l e, if the index sensor [err] is turned on for nore than the tinme
established by the tinmer 10 by 25 extracting the floppy disk fromthe

o) o o RSk i B e M A AL
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TS5 by gedk P UsEOE, inlipe sphdch, hid he eith Hipllits the SRGRRE TNRE ' O
- the floppy  apparatus. . . S ' :

The present invention is not limited to the above embodiments, and
10  various other changes and modifications may be made within the scope of the

invention recited in the appended claims.



di sk by using the index sensor, and the design sinplifies the structure of -
the apparatus. The present invention is not |limted to the above

enbodi ments, and 10 vari ous other changes and nodifications may be nade
wi thin the scope of the invention recited in the appended cl ai ns. -9-
CLAIMS 1. Acircuit for. generating a disk change signal for use in a disk
driver, the circuit conprising: 5 index sensing neans for generating an

i ndex pul se signal to detect rotation of a disk, said index sensing neans
conprising at |east one pair of lightgemtting neans and |ight-receiving
means, said index pulse signal having a first value when light is received
by said k%g@anagceiving nmeans and 10 a second val ue when light is not
recei ved by sald |ight-receiving neans; counting neans arranged to receive
said index pulse signal into a clear input termnal and a clock signal into
a clock input termnal, and to generate a counting signal after a

pr edet er . né&dcircnit fon generating ¢i 818ki change signal fgoiusg inm diskddrirer, the at i on,
wherein said,predet,ermned tinme is |onger than the pulse width of said

i ndex puﬁygugg M8YL: ng said normal rotation of the disk; and output
meansg arranged to receive said index pulse signal and said

index sensing means for generating an index pulse signal to detect
rotation of a disk, said index sensing means comprising at least one pair of
light-emitting means and light-receiving means, said index pulse signal
having a first value when light is received by said light-receiving means and

10  a second value when light is not received by said light-receiving means;

counting means arranged to receive said index pulse signal into a clear

input terminal and a clock signal into a clock input terminal, and to generate

a counting signal after a predetermined time when said disk is not undergoing

15 normal rotation, wherein said predetermined time is longer than ke puse 3w of
said index pulse signal during said normal rotation of the disk; and

output means arranged to receive said index pulse signal and said

counting signal and comprising first flip-flop means arranged to provide an

20 output signal, and second flip—flop means arranged to receive said output
signal and to gencrate said disk change signal, wherein said disk change signal

has a first value when a disk is present in said disk driver and a second value

when no disk is present in said disk driver.
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counting signal and conprising flrst flip-flop neans arranged to provide an
20 out put signal, and second flip- flop nmeans arranged to receive said

out put signal and to generate said disk change signal, wherein said disk
change signal has a first value when a disk is present in said disk driver
and a*Second val ue when no disk is present in said disk driver. 25 10-

2. Acircuit according to claim1, wherein said first flip-flop neans is
arranged to receive said index pulse signal into a clear input termna

t hereof and to produce therefroma cont~0l0signal to 5 determi ne presence
of a disk inserted into the drive; and said second flip-flop neans is
-arranged to r2ceA \circuit atcopding o damndl, whereinasaitear i nput terminal thereof
and to receive a disk change reset signal into a clock input termnal, to
produce therefrom said disk change signal. 10 3. A" circuit according to

laim 2, wherei t and d fl . D-t
FiTptlops. 4 A ohrdflip-BopdRariy s srmEsp: e%v%ﬁﬁfm@%%ﬁsiqeﬂmﬂﬁo
. L
“output. means §oieat, inpfif ¢Bisitial RAUEEH a8 6 pAtEkc SRESER WASRO R b, |
the clearsi npdéteﬁﬁufeapﬁséndééf &\digk iﬂseﬁedﬁmsthe drive; and

~ said second flip-flop means is arranged to receive said control signal
into a clear input terminal thereof and to receive a disk change reset signal
el into a clock input terminal, to produce therefrom said disk change sighal.
10 |
3. A’circuit according to claim 2, wherein said first and second flip-flop

means comprise D-type flip-flops.

4. A circuit according to claim 3, further comprising an inverting means

15  coupled between said index sensing means and said output means for
providing an inverted signal of said index pulse signal to the clear input of
-said first flip-flop means.

(N 5. A circuit according to any of the preceding claims, for use in a floppy -
20  disk driver.

6. A circuit substantially as hereinbefore described with reference to

Figure 2 of the accompanying drawings.

25 17 A disk driver provided with a circuit according to any of the preceding

claims.
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5. A circuit according to any of the preceding clains, for -use in a - '
fl oppy 20 di sk driver. 6. A circuit substantially as hereinbefore '
described with reference to Figure 2 of the acconpanyi ng draw ngs. 25 7.
A disk driver provided with a circuit according to any of the precedin
claims. | 1111121121111212111112111 8. A di sk driver according to“¥aim
7, being a floppy disk driver.

-11 -
8. - A disk driver according to claim 7, being a floppy disk driver.
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