US005940352A

United States Patent [ (1] Patent Number: 5,940,352
Moriguchi [45] Date of Patent: Aug. 17,1999
[54] RECORD MEDIUM DEVICE FOR 5,691,968 11/1997 Tomishima et al. ......ccccvveeenene. 369/32
RECORDING AND REPRODUCING TIME 5,701,282 12/1997 Matsumoto et al. .... .. 369/32
CODES SYNCHRONIZED WITH INPUT/ 5,734,787  3/1998 Yonemitsu et al. . ... 369/48
REPRODUCTION SIGNALS INTO AND 5,784,349 7/1998 Ogusu et al. ............................. 369/58
FROM RECORD MEDIUM HAVING UTOC FOREIGN PATENT DOCUMENTS
AREA, AND RECORD MEDIUM HAVING
UTOC AREA 1-91389  4/1989 Japan .
0571 147 A2 11/1993 Japan .
. A . . . 0595358 A2 5/1995 Japan .
[75] Inventor: JYasumlchl Moriguchi, Fukushima, 0651 392 Al  5/1995 Japan
apan 2283359 5/1995 United Kingdom .
[73] Assignee: Nippon Columbia Co. Ltd., Tokyo, OTHER PUBLICATIONS
Japan
P Abstract No. 76 P 903, Japanese Patent No. 1-91389 to K.K.
[21] Appl. No.: 08/932,461 Fuosutekusu et al., “Digital Audio Tape Recorder”.
[22] Filed:  Sep. 18, 1997 Lrimary Examirier—Jjohn W. Cabeca
ssistant Examiner—XKim-Kwo u
[30] Foreign Application Priority Data Attorney, Agent, or Firm—Dickstein Shapiro Morin &
Oct. 8, 1996 [JP]  JAPAD .eooevrrorocerescoceeessreo g285001  Oshinsky LLP
Nov. 20, 1996  [JP]  Japan ..., 8-324794 [57] ABSTRACT
[51] Int. CLO oo G11B 11/00 A record medium device recording/reproducing sionals in a
g/rep g S1g
[52] US. Cl .o 369/32; 369/48; 369/54, format without time code from a record medium, yet being
. 369/58; 369/275.3 able to record/reproduce time codes. Time-code conversion
[58] Field of Search ...............ccocoooco... 369/32, 48, 47, circuit 16 obtains a time code indicaﬁng a head of a track
369/54, 58, 275.3, 275.1, 124 from time code signals synchronized with input signals. The
. system controller 3 records the input signals into an MD 1
[56] References Cited through a magnetic head 24. Further, the system controller
U.S. PATENT DOCUMENTS 3 recqrds the obtained time code indicating the he.ad of the
track into a UTOC area of the MD 1, relating the time code
5,177,720 1/1993 Kondo ..ccccevvevvvveeveenvenevevenieneenns 369/32 to the track in question, By this construction, it is possible
5,295,126 3/1994 Okano et al. ....cccooevvrvevrrnnnnnn. 369/47 to generate time codes synchronized with reproduction
2’45%2’%3 Z ggg goliot """ e " ;gg; z; signals based on a time code which is related to a track to be
,504, okota et al. .eoceevereeririeienine P . .
5537387  7/1996 Ando ... 36012751 reproduced and indicates a head of the track in question.
5,546,365  8/1996 RO eereererercerocesceseeseeseesecrccroe 369/32
5,684,770 11/1997 Kim .eocvveeerrecirieiireeiieeeeeeene 369/47 24 Claims, 9 Drawing Sheets
24 RECORDING HEAD 23 10 12 13 17 19\INPUT TERMINALS
HEAD ;
DRIVING = DRAM AD
1 MINI-DISC CIRCUIT ] (E:iFF':AC . ~|converTER[ T
ik P——
ENCODER/! ENCODER/ v
ADDRESS
pecoper [ DECODER VIBRATION- DECODER ,'\‘
<olPROOF |~ P
t 8 MEMORY | {DA o)
oPTIcAL | |RF | | CONTROLLER CONVERTER ,/")J
2 CARTRIDGE P'?KUP AMPLIFIER 18 20 OUTPUT TERMINALS
)
=) 4 DISPLAY| _ 14
MOTOR[_ . |SERVO- UNIT
) CONTROL | SYSTEM CONTROLLER
! CIRCUIT Kevs |- 15
SPINDLE MOTOR
21
TIME-CODE TIME-CODE INPUT TERMINAL
CONVERSION TIME-CODE QUTPUT TERMINAL
CIRCUIT —"i .
/ 22

16



5,940,352

Sheet 1 of 9

Aug. 17, 1999

U.S. Patent

9l
2 /
TYNINE3L LNdLNO 3000-3NIL WTI LINoHIo
NOISHIANOD
YNING3L LNdN| 3000-3NIL 9—= 300030
12 !
. . HOLOW J1ONIdS §
g —| SAM - _| 1inowio
HITIOHLNOO WALSAS TOHINOO| g i
LINN | -one3s| ~ NyoLow
7 T |AV1dSIa I 7 A Q334
g 14 ) I
STYNINH3L LNdLNO 02 8l ! . A g34nawy| T amioid 300IdLHYO 2
_ HITIOHLINOD ] d[T [ VOO | T
o |43143AN0D
0w va AHOWIW Yl iy s
] 400Hd ‘
vl 4300030| | NOLYHSIAL ly3q003ql. | 90005 O
o JM3000N3| g /H300ONT
o ovdly| H : oHI0| 7
o+ {d3HLHIANOOL W43 [ Imoan OSIG-ININ |
av AVHO -1 ONIAIHA
) ﬂ av3H
STYNIAEIL LNdNI 61 L g1~ a” o ez~ Qv3H DNIGHOO3Y 2

-




5,940,352

Sheet 2 of 9

Aug. 17, 1999

U.S. Patent

11N0HI0 NOISHIANOD 3A0J-3WIL 91

SAIA GI

ONIONAOHd3Y
m 1HV1S O1 NOILONYLSNI
m SHIEANN MOVHL
: JONVHO O1 NOILONYHLSNI

escsres

ONIQHOJ3H

Wv!! 1iNdyIo !
TYNIWH3L 1NdLNO 3G00-INIL NOILYTNAOW JLdWS

| 29k

3000-3NIL —an| =
_w-m _. /
1INDJHID AN
NOILYINQOW3Q }—=] 3LdWS

TVNINH3L 1NdNI 3A00-3WIL

3009-3NIL

x4 _:--------------:------:----.\ .....................

HOSS3O0Hd NOISH3ANOD 3000-3WIL €-91

¢ Old

G-91 _
\ |
[Tmoun m
" Howv1 | | ¢
91 "
\ { !
[Toun] | {H3TIOHINOD WALSAS
g T - i
---- Y
1INOHID
ONISSIOOHd TYNDIS



U.S. Patent Aug. 17,1999 Sheet 3 of 9 5,940,352

FIG.3
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FIG.4
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