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Abstract of JP2000113653 (A)

PROBLEM TO BE SOLVED: To load a tape cassette quickly. SOLUTION: When a tape cassette is loaded to
a tape streamer drive, an MIC is checked (S001). If the result is 'OK', i.e., an MIC is equipped and no
communication error is present, a system data is read out from the MIC (S002) and a physical tape
characteristic ID is detected thus obtaining tape length information, tape thickness information, and the like. If
the result of MIC check is 'NG', i.e., an MIC is not equipped or a communication error is detected, a magnetic
tape is traveled and a transition is made to a processing for detecting a system area recorded on a magnetic
tape (S006). If a system area is detected on the magnetic tape, the physical tape characteristic ID is detected
therefrom (S008). If a system area is not detected on the magnetic tape in step S006, the magnetic tape is
traveled and the tape length is measured (S009).
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(54) [Name of the invention] 

Tape drive device, recording medium    

 

(57) [Summary] 

[Problem to be solved] 

To load the tape cassette quickly. 

[Solution means]  

When a tape cassette 1 is loaded to the tape streamer drive 10, checking of the MIC 4 will be carried out (S001).  

In the case if the result is "OK", that is to say, the MIC 4 has been equipped and there has been no communication error, the 

read-out of the system data from the MIC 4 will be carried out (S002), furthermore, the detection of the physical tape 

characteristic ID will be carried out, so as to obtain the tape length information, the tape thickness information, and so on.  

In addition, in the case if the result of MIC 4 checking is "NG", that is to say, the MIC has not been equipped or the 

communication error had been detected out, the magnetic tape 3 will be made to travel, so as to shift to the process of 

detecting the system area which has been recorded on this magnetic tape 3 (S006).  

And, in the case if a system area was detected out on the magnetic tape 3, the detection of the physical tape characteristic ID 

from this system area will be carried out (S008).  

Furthermore, in the case if a system area has not been detected out on the magnetic tape 3 in the step S006, the magnetic 

tape will be made to travel, so as to carry out the measurement of the tape length (S009). 
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[Scope of the patent claims] 

[Claim 1]  

Tape drive device wherein it was equipped with the following means:  

the tape drive means which will be capable of recording or reproducing the information on the magnetic tape at the time 

when the tape cassette in which the magnetic tape was stored was loaded;  

the memory drive means which will be capable of carrying out the read- out or writing of the management information 

against the memory in the case when the memory for recording the management information for the purpose of managing 

the recording or the reproduction on the above mentioned magnetic tape was detected on the above mentioned loaded tape 

cassette;  

the tape information detecting means for detecting out the tape length information and the tape thickness information of the 

magnetic tape which has been recorded on the above mentioned memory; 

the tape recognition means which will be capable of recognizing the tape length and the tape thickness of the magnetic tape 

in accordance with the above mentioned tape length information and tape thickness information. 

 

[Claim 2] 

Tape drive device as described in the Claim 1, wherein in the case when the above mentioned memory was not detected out 

in the above mentioned tape cassette, the above mentioned tape information detecting means will be made to detect out the 

tape length information of the magnetic tape as well as the tape thickness information from the management information for 

the purpose of managing the recording or the reproduction against this magnetic tape which has been recorded on the above 

mentioned magnetic tape. 

 

[Claim 3] 

Tape drive device as described in the Claim 1, wherein in the case when the above mentioned memory was not detected out 

in the above mentioned tape cassette, the above mentioned tape information detecting means will be made to measure the 

tape length of the above mentioned magnetic tape by making the above mentioned magnetic tape travel. 

 

[Claim 4] 

Recording medium wherein in a recording medium which was equipped with the tape cassette in which a magnetic tape was 

stored, and the memory for recording the management information for the purpose of managing the recording or the 

reproduction against the magnetic tape which was provided in the above mentioned tape cassette, the tape length 

information of the above mentioned magnetic tape and the tape thickness information have been stored in the above 

mentioned memory. 

 

[Detailed description of the invention] 

[0001] 

[Technical field to which the invention belongs] 

The present invention is related to a recording medium to be used, for example, in the data storage applications or the like, 

as well as the tape drive device corresponding to the tape cassette as that kind of recording medium. 

 

[0002] 

[Conventional technology] 

A so-called tape streamer drive has been known as a drive device which is capable of recording / reproducing the digital 

data on the magnetic tape. 

This kind of tape streamer drive will be possible to have an enormous recording capacity of, for example, several tens ~ 

several hundreds of gigabytes which is also depending on the tape length of the tape cassette that is a medium, for this 

reason, it has been widely used for the applications such as backing up the data which had been recorded on the media of the 

hard disk or the like of the computer main body. 

In addition, it has also been considered to be suitable for use in the case of storing the image data or the like with a large 

data size. 
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[0003] 

And, as a tape streamer drive as described above, for example, it has been proposed that a tape cassette of 8 mm VTR will 

be used as the recording medium, and the recording / reproduction of the data will be carried out through adopting the 

helical scan method by the rotary head. 

 

[0004] 

In the tape streamer drive which utilized the 8 mm VTR tape cassette as described above, for example, SCSI (Small 

Computer System Interface) has been used as an input / output interface for recording / reproducing the data. 

And, at the time of recording, for example, the data which will be supplied from the host computer will be inputted via the 

SCSI interface, and this input data will go through the predetermined compression processing and the encoding processing, 

so as to be recorded on the magnetic tape of the tape cassette. 

In addition, at the time of reproduction, the data on the magnetic tape will be read out, the necessary decoding processing 

will be executed, so as to be transmitted to the host computer via the SCSI interface. 

 

[0005] 

[Problems o be solved by the invention] 

By the way, in the tape streamer drive, in order to carry out the detection of the remaining capacity of the tape cassette and 

the control of the behavior of the drive mechanism at the end position of the magnetic tape or the like, the information such 

as the tape length and the tape thickness of the magnetic tape (hereinafter, referred to as the tape information in the case of 

indicating both the tape length and tape thickness) will be necessary.  

For this reason, the tape information will be detected out from the necessary management information which has been 

recorded on the magnetic tape, but in this case, there will be the necessity to move the reproduction position to the area 

where the tape information has been recorded. 

In addition, in the case when the magnetic tape is in a blank state wherein formatting has not been performed, the recording 

of the above mentioned management information will not be recorded too. 

For this reason, there will be the necessity to make the magnetic tape travel at a required speed, measure the diameter of the 

reel on which the magnetic tape has been mounted, and then carry out the calculation of the tape length based on this 

measurement result. 

 

[0006] 

These operations will be carried out by making the magnetic tape travel at the time of filling (loading) the tape cassette, so, 

it will take a required time until the loading is completed and the recording and reproduction of the data can actually be 

carried out. 

In particular, there is the problem that it will take a relatively long time for the tape cassette before formatting. 

 

[0007] 

[Means for solving the problems] 

In order to solve the above mentioned problematic point, the present invention will constitute a tape drive device which will 

be equipped with the following means:  

the tape drive means which will be capable of recording or reproducing the information on the magnetic tape at the time 

when the tape cassette in which the magnetic tape was stored was loaded;  

the memory drive means which will be capable of carrying out the read- out or writing of the management information 

against the memory in the case when the memory for recording the management information for the purpose of managing 

the recording or the reproduction on the above mentioned magnetic tape was detected on the above mentioned loaded tape 

cassette;  

the tape information detecting means for detecting out the tape length information and the tape thickness information of the 

magnetic tape which has been recorded on the above mentioned memory; 

the tape recognition means which will be capable of recognizing the tape length and the tape thickness of the magnetic tape 

in accordance with the above mentioned tape length information and tape thickness information. 
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[0008] 

In addition, in a recording medium which was equipped with the tape cassette in which a magnetic tape was stored, and the 

memory for recording the management information for the purpose of managing the recording or the reproduction against 

the magnetic tape which was provided in the above mentioned tape cassette, the tape length information of the above 

mentioned magnetic tape and the tape thickness information will be stored in the above mentioned memory. 

 

[0009] 

In accordance with the tape drive device of the present invention, the tape length information and the tape thickness 

information can be detected out from the nonvolatile memory which has been provided in the tape cassette, so, the tape 

length information and tape thickness information can be obtained without making the magnetic tape travel. 

In addition, in accordance with the recording medium, the tape length information and the tape thickness information have 

been stored in the memory which has been arranged together with the magnetic tape, so, it will be possible to obtain the tape 

information of the magnetic tape without any need to make the magnetic tape on the drive device side travel, and it will be 

possible to grasp the tape length quickly. 

 

[0010] 

[Form of the implementation of the invention] 

In the following, the form of the implementation of the present invention will be explained. 

Here, previously, the present applicant has proposed the invention about the tape cassette which was provided with the 

nonvolatile memory and the tape drive device for forming the data storage system which will be capable of recording / 

reproducing the digital data corresponding to this tape cassette equipped with memory, and this example was formed after 

applied the present invention in the data storage system corresponding to these tape cassettes equipped with memory. 

In addition, the nonvolatile memory which will be provided in the tape cassette will be referred to as the MIC (Memory In 

Cassette). 

The explanation will be given in the following sequence. 

1. Constitution of the tape cassette 

2. Constitution of the tape streamer drive 

3. Data structure on magnetic tape 

4. Data structure of the MIC  

5. Detection of the tape length information and the tape thickness information 

 

[0011] 

1. Constitution of the tape cassette  

First of all, the tape cassette equipped with the MIC corresponding to the tape streamer drive of this example will be 

described with reference to the Fig. 2 and the Fig. 3. 

Fig. 2 is a diagram which will conceptually illustrate the internal structure of the tape cassette, inside the tape cassette 1 

which is not shown in this figure, the reel hubs 2 A and 2 B have been provided, and the magnetic tape 3 with a tape width 

of 8 mm will be wound in between these two reel hubs 2 A and 2 B. 

 

[0012] 

It has been constituted in a way that in this tape cassette 1, the MIC 4 which is a nonvolatile memory has been provided, and 

5 terminals including 5 A, 5 B, 5 C, 5 D, and 5 E have been derived from the module of this MIC 4 and respectively 

connected to the power supply terminal, the data input terminal, the clock input terminal, a ground terminal, the reserve 

terminal, or the like. 

The detailed will be explained later, but, on this MIC 4, the information relevant to the manufacturing date (year, month, 

day) and the manufacturing place for each tape cassette, the thickness and the length of the tape, the material, the use history 
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of the recorded data for each partition which is formed on the tape 3, or the like, as well as the information relevant to the 

user or the like have been stored. 

In addition, in this Detailed Explanation, various kinds of information which will be stored in these MICs 4 will also be 

referred to as the "management information". 

 

[0013] 

Fig. 3 is a diagram which will show an example of the external appearance of the tape cassette 1, the entire casing will be 

composed of the upper case 6 a, the lower case 6 b, and the guard panel 8, and it has been basically the same as the 

constitution of the tape cassette which has been used in the usual 8 mm VTR. 

Terminal pins 7 A, 7 B, 7 C, 7 D, and 7 E have been provided on the label face 9 of the side face of this tape cassette 1, and 

have been connected respectively with the terminals 5 A, 5 B, 5 C, 5 D, and 5 E which were explained in the above 

mentioned Fig. 2.  

That is to say, in this example, the tape cassette 1 will physically come into contact with the tape streamer drive 10 which 

will be described in the following via the terminal pins 7 A, 7 B, 7 C, 7 D, and 7 E, so that mutual transmission of the data 

signals or the like can be carried out. 

 

[0014] 

2. Constitution of the tape streamer drive 

Next, the constitution of the tape streamer drive 10 of this example will be explained with reference to the Fig. 1. 

The tape streamer drive 10 will be made to carry out the recording / reproduction by the helical scanning method for the 

magnetic tape 3 of the loaded tape cassette 1. 

2 recording heads including 12 A and 12 B with different azimuth angles, as well as 3 reproducing heads 13 A, 13 B and 13 

C with the respectively required azimuth angles will be provided on the rotating drum 11 at the predetermined angular 

intervals. 

 

[0015] 

The rotary drum 11 around which the magnetic tape 3 that was pulled out from the tape cassette 1 will be wound will be 

rotated by the drum motor 14 A. 

In addition, the capstan which is not shown in the figure for the purpose of making the magnetic tape 3 travel at a constant 

speed will be rotationally driven by the capstan motor 14 B. 

Furthermore, the above mentioned reel hubs 2 A and 2 B inside the tape cassette 1 will be rotationally driven independently 

in the forward direction and the reverse direction by the reel motors 14 C and 14 D respectively. 

The loading motor 14 E will drive the loading mechanism which is not shown in the figure, and execute the loading / 

unloading toward the rotating drum 11 of the magnetic tape 3. 

 

[0016] 

The drum motor 14 A, the capstan motor 14 B, the reel motors 14 C and 14 D, and the loading motor 14 E will be 

rotationally driven by the application of the electric power from the mechanical driver 17 respectively. 

The mechanical driver 17 will drive each motor based on the control from the servo controller 16. 

The servo controller 16 will carry out the control on the rotational speed of each motor, so as to execute the traveling at the 

time of normal recording and reproducing or the tape travelling at the time of high speed reproduction, the tape travelling at 

the time of fast forwarding and rewinding, the tape cassette loading operation, the loading / unloading operation, the tape 

tension control operation, and so on. 
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Although it is not shown in the figure, in order for the servo controller 16 to execute the servo control of each motor, FG 

(frequency generator) has been provided respectively for the drum motor 14 A, the capstan motor 14 B, the reel motors 14 C 

and 14 D, so as to be possible to detect out the rotation information of each motor. 

And, the servo controller 16 will judge the rotational speed of each motor on the basis of these FG pulses, thereby detecting 

out the error with the rotational speed which is the target about the rotational speed of each motor, and by carrying out the 

applied power control corresponding to that error part to the mechanical driver 17, it will be possible to realize the rotational 

speed control by the closed loop. 

Accordingly, at the time of various operations such as the normal travelling during the recording / reproduction, high speed 

searching, fast forwarding, rewinding, or the like, the servo controller 16 will be possible to carry out the control so that 

each motor can be rotated by the target rotation speed corresponding to the respective operation. 

 

[0017] 

In the EEP-ROM 18, the constants or the like which will be used by the servo controller 16 in the servo control of each 

motor have been stored.  

 

[0018] 

The servo controller 16 will be connected in two directions with the system controller 15 which will execute the control 

processing of the entire system via the interface controller / ECC formatter 22 (hereinafter referred to as IF / ECC 

controller). 

 

[0019] 

In this tape streamer drive 10, the SCSI interface 20 has been used for the input and output of the data. 

For example, at the time of data recording, the data will be sequentially inputted from the host computer 40 via the SCSI 

interface 20 in units of transmission data of the so-called fixed length record, and supplied to the compression / 

decompression circuit 21. 

In addition, in this kind of tape streamer drive system, the mode in which the data will be transmitted from the host 

computer 40 by a unit of variable length data also exists. 

 

[0020] 

In the compression / decompression circuit 21, if there is the necessity about the inputted data, the compression processing 

will be carried out in accordance with the predetermined method. 

As an example of the compression method, for example, if a compression method based on the LZ code was adopted, the 

dedicated code will be assigned to a character string which was processed in the past with this method, and stored in the 

form of the dictionary. 

Then, the character string input subsequently will be compared with the content of the dictionary, and if the character string 

of the input data matched the code of the dictionary, the data of this character string will be replaced with the code of the 

dictionary. 

The data of the input character string that did not match the dictionary will be sequentially registered in the dictionary by 

assigning the new codes. 

In this way, data compression will be carried out by registering the data of the input character string in the dictionary and 

replacing the character string data with the code of the dictionary. 

 

[0021] 

The output of the compression / decompression circuit 21 will be supplied to the IF / ECC controller 22, and in the IF / ECC 

controller 22, the output of the compression / decompression circuit 21 will be temporarily accumulated in the buffer 
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memory 23 by that control operation. 

The data which were accumulated in this buffer memory 23 will be finally handled as a unit of the fixed length 

corresponding to a volume of 40 tracks of the magnetic tape which is called as a group (Group) by the control of the IF / 

ECC controller 22, and the ECC format processing for this data will be carried out. 

 

[0022] 

As the ECC format processing, the error correction code will be added to the recording data, and at the same time, the 

modulation processing will be carried out about the data so as to be suitable for the magnetic recording, and then supplied to 

the RF processing unit 19. 

In the RF processing unit 19, the processing such as amplification and recording equalization for the supplied recording data 

will be applied, so as to generate the recording signals and supply them to the recording heads 12 A and 12 B. 

By this way, the recording of the data for the magnetic tape 3 from the recording heads 12 A and 12 B will be carried out. 

 

[0023] 

In addition, when the data reproducing operation was briefly explained, the recording data of the magnetic tape 3 will be 

read out by the reproducing heads 13 A and 13 B as the RF reproducing signal, and for that reproducing output, the 

reproduction equalization, the reproduction clock generation, the binary generation, the decoding (for example, Viterbi 

decoding), or the like will be carried out. 

The signal which was read out in this way will be supplied to the IF / ECC controller 22, and then, the error correction 

processing or the like will be first carried out. 

Then, it will be temporarily accumulated in the buffer memory 23, read out at a predetermined time, and supplied to the 

compression / decompression circuit 21. 

In the compression / decompression circuit 21, based on the judgment of the system controller 15, if it was the data which 

was applied with the compression by the compression / decompression circuit 21 at the time of recording, the data 

decompression processing will be carried out here, and if it was the non-compressed data, the data will be outputted by 

passing as it is without carrying out the data decompression processing. 

The output data of the compression / decompression circuit 21 will be outputted to the host computer 40 as the reproduction 

data via the SCSI interface 20. 

 

[0024] 

In addition, in this figure, the MIC 4 together with the magnetic tape 3 of the tape cassette 1 has been shown. 

When the tape cassette main body was loaded in the tape streamer drive, this MIC 4 will be connected so as to be able to 

input and output the data with the system controller 15 via the terminal pins as shown in the Fig. 3. 

In this way, the system controller 15 will be possible to read out the management information which has been recorded in 

the MIC 4, or update the management information. 

 

[0025] 

Mutual transmission of the information will be carried out between the MIC 4 and the external host computer 40 by using 

the SCSI command. 

For this reason, in particular, there is no necessity to provide a dedicated line in between the MIC 4 and the host computer 

40, as a result, the exchange of the data between the tape cassette 1 and the host computer 40 can be linked with the SCSI 

interface only. 

 

[0026] 

The mutual transmission of the information will be carried out in between the tape streamer drive 10 and the host computer 

40 by using the SCSI interface 20 as described above, and the host computer 40 will carry out various communications with 

the system controller 15 by using the SCSI command. 
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In addition, accordingly, the host computer 40 will be possible to issue the instruction to the system controller 15 by the 

SCSI command to execute the data writing / read-out for the MIC 4. 

 

[0027] 

The S-RAM 24 and the flash ROM 25 will store the data which are used by the system controller 15 for various processes. 

For example, the flash ROM 25 will store the constants or the like which are used for the control. 

Furthermore, the S-RAM 24 will be used as a work memory, which will become a memory to be used for the storing, the 

arithmetic processing or the like of the data which were read out from the MIC 4, the data to be written in the MIC 4, the 

mode data which will be set in the unit of the tape cassettes, various flag data, and so on. 

In addition, the S-RAM 24 and the flash ROM 25 may either be a constitution as an internal memory of the microcomputer 

which will constitute the system controller 15, or be a constitution in which a part of the area of the buffer memory 23 will 

be used as the work memory. 

 

[0028] 

3. Data structure on magnetic tape 

Next, the data format on the magnetic tape 3 of the tape cassette 1 on which the recording and the reproduction will be 

carried out by the above mentioned tape streamer drive 10 will be briefly explained.  

 

[0029] 

Fig. 4 has shown the structure of the data which will be recorded on the magnetic tape 3. 

In the Fig. 4 (a), 1 piece of the magnetic tape 3 has been schematically shown. 

In this example, as shown in the Fig. 4 (a), it will be assumed that 1 piece of the magnetic tape 3 can be divided with the unit 

of partitions for utilizing, and in the case of the system of this example, a maximum of 256 as the number of partitions will 

be possible to be set for managing. 

In addition, as shown in this figure, the respective partitions have been recorded as # 0, # 1, # 2, # 3, ..., and they will be 

managed by assigning the partition numbers. 

 

[0030] 

Accordingly, in this example, it will be possible to independently record / reproduce the data for each partition, and, for 

example, the recording unit of the data in 1 partition as shown in the Fig. 4 (b) can be divided into the fixed length units 

which can be called as the group (Group) as shown in the Fig. 4 (c), and the recording for the magnetic tape 3 will be carried 

out by this group unit. 

In this case, 1 group will correspond to the data amount of 20 frames (Frame), and 1 frame will be formed by 2 tracks 

(Track) as shown in the Fig. 4 (d). 

In this case, 2 tracks for forming 1 frame will be the tracks of the plus azimuth and the minus azimuth adjacent to each other. 

Accordingly, 1 group will be formed by 40 tracks. 

 

[0031] 

In addition, the structure of the data for the volume of 1 track as shown in the Fig. 4 (d) will be shown in the Fig. 5 (a) and 

the Fig. 5 (b). 

In the Fig. 5 (a), the data structure in unit of the block (Block) has been shown. 

1 block will be formed from SYNC data area A 1 of 1 byte, then, the ID area A 2 of 6 bytes which will be used for searching, 

the parity area A 3 for the error correction which will be composed of 2 bytes of the ID data, and the data area A 4 of 64 

bytes. 
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[0032] 

Then, the data of a volume of 1 track as shown in the Fig. 5 (b) will be formed by all 471 blocks, and for 1 track, as shown 

in the figure, the margin areas A 11 and A 19 of a volume of 4 blocks will be provided on both ends, and the ATF areas A 12 

and A 18 for the tracking control will be provided after the margin area A 11 and before the margin A 19.  

Furthermore, the parity areas A 13 and A 17 will be provided behind the AFT area A 12 and before the ATF area A 18. 

As these parity areas A 13 and A 17, an area of a volume of 32 blocks will be provided. 

 

[0033] 

In addition, the ATF area A 15 will be provided against the middle of 1 track, and the areas of a volume of 5 blocks will be 

provided as these ATF areas A 13, A 15 and A 18. 

Then, the data areas A 14 and A 16 of a volume of 192 blocks will be provided respectively in between the parity area A 13 

and the ATF area A 15, and in between the ATF area A 15 and the parity area A 17. 

Accordingly, all data areas (A 14 and A 16) within 1 track will occupy 192 × 2 = 384 blocks among all 471 blocks. 

Then, the above mentioned track will be physically recorded on the magnetic tape 3 as shown in the Fig. 5 (c), and as 

described above, 1 group will be formed with 40 tracks (= 20 frames). 

 

[0034] 

On the magnetic tape 3 described with reference to Fig. 4 and the Fig. 5, the data recording will be carried out by the area 

structure as shown in the Fig. 6. 

In addition, here, an example wherein N partitions will be formed as the partitions # 0 ~ # N-1 has been given. 

 

[0035] 

As shown in the Fig. 6 (a), the leader tape will be physically located at the head in the beginning part of the magnetic tape, 

then, a device area which will become an area for loading / unloading the tape cassette has been provided. 

The head of this device area will be used as the physical beginning position PBOT (Physical Beginning of Tape) of the tape. 

Following the above mentioned device area, the reference area relevant to the partition # 0 and the system area (hereinafter 

referred to as the "system area" including the reference area) where the use history information or the like of the tape will be 

stored will be provided, and after that, the data area will be provided. 

The beginning of the system area will be used as the logical beginning position LBOT (Logical Beginning of Tape) of the 

tape. 

 

[0036] 

In this system area, as shown enlarged in the Fig. 6 (c), the reference area, the position tolerance band NO. 1, the system 

preamble, the system log, the system post-amble, the position tolerance band NO. 2, the vendor group preamble will be 

formed. 
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[0037] 

In the data area following this kind of system area, as shown in an enlarged view in the Fig. 6 (b), the vendor group in which 

the information relevant to the vendor which will create and supply the data at the beginning will be provided, subsequently, 

the group as shown in the Fig. 4 (c) will be formed in a way shown as the group 1 ~ the group (n) which will be plural and 

continuous. 

Then, the amble frame will be arranged after the final group (n). 

 

[0038] 

Following this kind of data area, as shown in the Fig. 6 (a), the area of EOD (End of Data) which will indicate the end of the 

data area of the partition will be provided.  

In the case when only 1 partition has been formed, the end of the EOD of the partition # 0 will be used as the logical end 

position LEOT (Logical End of Tape) of the tape, but, in this case, it is an example wherein N partitions have been formed, 

so, the optional device area will be formed following the EOD of the partition # 0. 

The device area from the above mentioned beginning position PBOT will become the area for carrying out loading / 

unloading corresponding to the partition # 0, and the last optional device area of the partition # 0 will become the area for 

carrying out loading / unloading corresponding to the partition # 1. 

 

[0039] 

As the partition # 1, an area will be configured in the same way as the partition # 0, in addition, at its end, an optional device 

area which will become the area for carrying out loading / unloading corresponding to the next partition # 2 will be formed. 

After that, the partitions up to partition # (N-1) will be formed in the same way.  

In addition, in the last partition # (N-1), the optional device area is unnecessary, so it will not be formed, and the end of the 

EOD of the partition # (N-1) will be used as the logical end position LEOT (Logical End of Tape) of the tape. 

PEOT (Physical End of Tape) will indicate the physical end position of the tape or the physical end position of the partition. 

 

[0040] 

4. Data structure of the MIC  

Next, the data structure of the MIC 4 which will be provided in the tape cassette 1 will be explained. 

Fig. 7 is a diagram which will schematically show an example of the structure of data which will be stored in the MIC 4. 

The fields FL 1 ~ FL 6 will be set as the storage areas of this MIC 4 as shown in the figure. 

In these fields FL 1 ~ FL 6, various information at the time of manufacturing the tape cassette, the tape information at the 

time of initialization, the information of each partition or the like will be written. 

 

[0041] 

The field FL1 will mainly store various kinds of information at the time of manufacturing the tape cassette, which will be 

used as the Manufacture Part (Manufacture Part). 

The field FL 2 will mainly store the information at the time of initialization or the like, which will be used as the drive 

initialize part (Drive Initialize Part). 

The field FL 3 will store the basic management information of the entire tape cassette, which will be used as the volume 

information (Volume Information). 

The field FL 4 will store the history information from the time of manufacturing the tape cassette, which will be used as the 

Accumulative Partition Information (Accumulative Partition Information). 
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The field FL 5 will be store various kinds of information as the volume tag (Volume Tags). 

 

[0042] 

The field FL 6 will be used as the area in which the management information can be additionally stored, which will become 

the area of a memory free pool. 

In this memory free pool, various kinds of information will be stored corresponding to the progress of recording / 

reproducing operation and necessity. 

In addition, the data group of 1 unit which will be stored in the memory free pool will be referred to as the "cell". 

First of all, the partition information cells # 0, # 1, ..., which will become the management information corresponding to 

each partition will be sequentially written from the top side of the memory free pool in accordance with partitions which 

will be formed on the magnetic tape 3. 

That is to say, the partition information cells will be formed as the same number of cells as the partitions which had been 

formed on the magnetic tape 3. 

 

[0043] 

In addition, from the rear end side of the memory free pool, the absolute volume map information cell as the map 

information for high speed searching will be written. 

Furthermore, subsequently, the user volume note cell and the user partition note cell will be written from the rear end side. 

The user volume note cell will be the information such as the comments which were inputted by the users with respect to the 

entire tape cassette, and the user partition note cell will be the information such as the comments which were inputted by the 

users with respect to the respective partition. 

Accordingly, these will be the information stored at the time when the user instructed for writing, and it is not necessary to 

store all of such information. 

In addition, the intermediate area where such information has not been stored will be left as the memory free pool for 

writing later. 

 

[0044] 

The manufacture part of the field FL 1 will be in a structure, for example, as shown in the Fig. 8. 

In addition, the size (number of bytes) of each data will be shown on the right side. 

In the manufacture part, the information of the checksum for the data of this manufacture part will be stored as the 

manufacture part checksum (manufacture part checksum) in the beginning 1 byte. 

The information on this manufacture part checksum will be given at the time of manufacturing the cassette. 

 

[0045] 

Then, as the actual data which will constitute the manufacturer part, the information from MIC type (mic type) to write 

protect byte count (Write Protect byte count) will be described. 

In addition, the term of reserved (reserved) has indicated the area that will be supposed to be reserved for future data 

storage. 

This is the same as in the Fig. 9 ~ the Fig. 13. 
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[0046] 

MIC type (mic type) will be the data which will indicate the type of the MIC that will be actually provided in the tape 

cassette. 

The MIC manufacture date (mic manufacture date) will show the date (year, month, day) (and time) of manufacturing of this 

MIC. 

MIC manufacturer name (mic manufacture line name) will show the information of the line name that manufactured the 

MIC. 

MIC manufacturer name (mic manufacture plant name) will show the information of the factory name that manufactured the 

MIC. 

MIC manufacturer name (mic manufacturer name) will show the information of the name of the manufacturing company of 

the MIC. 

MIC name (mic name) will show the information of the vendor name of the MIC. 

 

[0047] 

In addition, the cassette manufacture date (cassette manufacture date), the cassette manufacture line name (cassette 

manufacture line name), the cassette manufacture plant name (cassette manufacture plant name), the cassette manufacturer 

name (cassette manufacturer name), and the cassette manufacturer name (cassette name) will describe the respective 

information of the cassette itself similar to the information relating to the MIC as explained above. 

 

[0048] 

As the OEM customer name (oem customer name), the information of the company name of the OEM (Original Equipment 

Manufacturer) will be stored. 

As the physical tape characteristic ID (physical tape characteristic ID), for example, the information of the physical 

characteristics of the magnetic tape such as the material of the tape, the tape thickness, the tape length or the like will be 

shown. 

The definition of the physical tape character list ID will be as shown in the Fig. 9. 

The value of the bit 7, 6 out among 1 byte of the bit 7 ~ bit 0 will show the tape thickness. 

For example, if the value of the bit 7, 6 was "00", it will show 7.0 μm, if it was "01", it will show 5.0 μm, if it was "10", it 

will show 3.0 μm. 

In addition, the bit 5 ~ the bit 0 will show the different tape lengths, for example, 15 m, 70 m, 120 m, 150 m, and 230 m. 

 

[0049] 

Return to the Fig. 8 for explaining. 

As the maximum clock frequency (maximum clock frequency), the information which will show the maximum clock 

frequency corresponding to this MIC will be stored. 

In the maximum write byte count / cycle (maximum write byte count/cycle), the information which will indicate how many 

bytes can be recorded, for example, as the characteristics of the MIC will be shown. 

This information will be assumed to depend on the physical characteristics of the nonvolatile memory which will be used as 

the MIC. 

As the MIC capacity (mic capacity), the information of the storable capacity of this MIC will be shown. 
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[0050] 

The write protect top address (write protect top address) will be used to prohibit the writing of a required part of the MIC, 

and show the start address of the writing-prohibited area. 

The write protect byte count (write protect byte count) will show the number of bytes of the writing-prohibited area. 

That is to say, an area which will be occupied by the number of bytes to be indicated by this write protect count area will be 

set as the write-protected area from the address which was designated by the write protect top address. 

 

[0051] 

Next, the structure of the drive initialize part of the field FL 2 in the Fig. 7 will be explained with reference to the Fig. 10. 

The size (number of bytes) of each data will be shown on the right side. 

In the Drive Initialize Part, first of all, as the drive initialize part checksum (drive Initialize part checksum), the information 

of the checksum for the data of this drive initialize part will be stored. 

 

[0052] 

Then, as the actual data which will constitute the drive initialize part, the information from the MIC logical format type (mic 

logical format type) to the free pool bottom address (Free Pool Bottom Address) will be described. 

 

[0053] 

First of all, the logical format ID number of the MIC will be stored as the MIC logical format type (mic logical format type). 

As the MIC format, for example, in addition to the basic MIC format, various formats relating to the firmware update tape 

MIC format, the reference tape MIC format, the cleaning cassette MIC format or the like exist, and the ID number will be 

shown corresponding to the MIC format of this tape cassette. 

 

[0054] 

On the absolute volume map pointer (absolute volume map pointer), the pointer which will show the start address of the 

area of the absolute volume map information cell in the Fig. 7 will be configured. 

The user volume note cell pointer (user volume note cell pointer) will show the storage area in which the users can freely 

read and write the data via the SCSI for the tape cassette, that is to say, the start address of the user volume note cell as 

shown in the Fig. 7. 

The user partition note cell pointer (user partition note cell pointer) will show the storage area in which the users can freely 

read and write the data via SCSI for the respective partition, that is to say, the start address of the user partition note cell in 

the Fig. 7. 

In addition, there may be the cases when a plurality of user partition note cells will be stored, and this user partition note cell 

pointer will show the start address of the beginning cell among a plurality of user partition note cells. 

 

[0055] 

The partition information cell pointer (partition information cell pointer) will show the start address of the partition 

information cell # 0 in the Fig. 7. 

The partition information which will be written in the memory free pool will be formed by only the number of partitions 

which will be formed on the magnetic tape 3, and all the partition information cells # 0 ~ # N will be connected by the 

pointer in a required link structure. 
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That is to say, the partition information cell pointer will be used as the route which will show the address of the partition # 0, 

and the pointers of the partition information cells after that will be arranged inside the immediately preceding partition 

information cell. 

 

[0056] 

As described above, the respective data position inside the field FL 6 will be managed by the respective pointer (the absolute 

volume map pointer, the user volume note cell pointer, the user partition note cell pointer, and the partition information cell 

pointer). 

 

[0057] 

MIC header flag (MIC Header Flags) will be used as the flag of 1 byte for the purpose of providing the logical 

writing-prohibited tab for the MIC 4. 

That is to say, the content which will be shown by the MIC header flag will be permission / prohibition of writing of the 

manufacturer part, or be permission / prohibition of writing of the part other than the manufacturer part. 

 

[0058] 

The free pool top address (Free Pool Top Address) and the free pool bottom address (Free Pool Bottom Address) will show 

the start address and the end address of the current memory free pool in the field FL 6. 

The area as the memory free pool will vary corresponding to the writing and erasing of the partition information and the 

user partition note or the like, so, the free pool top address and the free pool bottom address will be updated corresponding 

to that change. 

 

[0059] 

Subsequently, the structure of the volume information of the field FL 3 in the Fig. 7 will be described with reference to the 

Fig. 11. 

As shown in the Fig. 11 (a), in the volume information, as the volume information checksum (Volume Information 

checksum) in the beginning 1 byte, the information on the checksum for the data of this volume information will be stored. 

Then, as the actual data which will constitute the volume information, the eject status (Eject Status) of 20 bytes, the reel 

diameter (Reel Diameter) of 4 bytes, the initialize count (Initialize Count) of 3 bytes, the volume information on tape 

(Volume Information On Tape) of 72 bytes of will be described. 

 

[0060] 

The eject status will record the logical position information of the magnetic tape 3 in the case when the tape cassette was 

unloaded, and the reel diameter will be regarded as the information of the reel diameter of both reel hubs 2 A and 2 B at the 

time point when the tape cassette was unloaded. 

In addition, the initialize count will be used as the information of the number of times that the magnetic tape 3 was 

initialized. 

 

[0061] 
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Then, the content of the volume information on tape will be as shown in the Fig. 11 (b). 

As shown in the figure, for the volume information on tape, except for the area as the reserve, the super high speed search 

enable flag (Super High Speed Search Enable Flag) of 1 bit, the system log allocation flag (System Log Allocation Flags) of 

2 bits, the always unload PBOT flag (Always Unload PBOT Flag) of 1 bit, the AIT / DDS flag (AIT / DDS Flag) of 1 bit, 

the last valid partition number (Last Valid Partition Number) of 1 byte, the optional device area allocation map (Optional 

Device Area Allocation Map) of 32 bytes will be described.  

 

[0062] 

The super high speed search enable flag will be used as the flag which will instruct whether the function for further 

accelerating the high speed search should be enabled or not by utilizing the tape position information which was stored as 

the absolute volume map of the MIC 4. 

The system log allocation flag will be used as the flag which will show where the usage history (system log) of the tape 

cassette has been stored, so as to be possible to recognize, for example, whether it has been recorded on the magnetic tape 3 

only, or it has not been recorded on both the magnetic tape 3 and the MIC 4, or it has been recorded on both the magnetic 

tape 3 and the MIC 4, or it has been recorded on the MIC 4 only. 

 

[0063] 

The always unload PBOT flag will be used as the flag which will instruct the unloading in the device area in the PBOT, even 

if the multi-partition was formed on the magnetic tape 3, and the optional device area was present in the partition. 

AIT / DDS flag will be used as the flag which will show the mode of the tape cassette 1. 

The last valid partition number will show the number of the last partition which has been formed. 

 

[0064] 

The optional device area map will be composed of 256 bits, and 1 bit will correspond to the respective partition which will 

be formed on the magnetic tape 3. 

Then, in the case when the value of the bit was "1", it shows that the optional device area has been formed in the partition 

corresponding to this bit. 

 

[0065] 

Subsequently, the cell which will be stored in the field FL 6 will be explained. 

As described above, the partition information cell, the user partition note cell or the like will be stored in the field FL 6. 

The structure of each of these cells will be shown in the Fig. 12. 

1 cell will be formed from the link information of 8 bytes and the data of n bytes (different depending on the cell type) as 

shown in the Fig. 12 (a). 

 

[0066] 

The link information of 8 bytes will be provided in the respective cell, and its structure will be as shown in the Fig. 12 (b). 

First of all, the cell checksum (cell checksum) of 1 byte will be provided as the checksum relating to the data in the cell. 
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In addition, as the cell size (cell size) of 2 bytes, the size of that cell will be shown. 

 

[0067] 

The previous cell pointer (previous cell pointer) and the next cell pointer (next cell pointer) will be the actual linkage data 

(data which will construct the link structure), and at the time when plural cells of the same type are linked, this former and 

latter cells will be designated by this previous cell pointer and the next cell pointer. 

 

[0068] 

As the cells of this kind of structure, the partition information cell, the absolute volume map information cell, the user 

volume note cell, and the user partition note cell exist. 

And, the partition information cell, and the cell size will be the fixed value. 

In the other cells, the cell size will be the variable value. 

 

[0069] 

The partition information cell which will become the fixed cell size will be described with reference to the Fig. 13 and the 

Fig. 14. 

As shown in the Fig. 13, the partition information cell will be formed from the link information of 8 bytes and the data of 56 

bytes. 

Then, among the 56 bytes of data, 8 bytes will be the partition notes, and 48 bytes will be the partition information. 

 

[0070] 

In this partition information (system log), various information on the use history of the magnetic tape in the partition 

corresponding to that cell will be stored, which will be utilized as the information for the purpose of managing the recording 

/ reproducing operations of the tape streamer drive itself. 

 

[0071] 

The data structure of the partition information in 1 partition information cell corresponding to a certain partition will be 

defined, for example, as shown in the Fig. 14. 

In the previous groups written (Previous Groups written) of 4 bytes, the information on the number of groups in this 

partition which was physically recorded on the magnetic tape will be shown by starting the calculation from the time when 

the relevant partition information was last updated. 

In the total groups written (Total Groups written) of 4 bytes, the total number of groups which had been recorded for this 

partition so far will be shown. 

This value will be aggregated, for example, until the tape cassette reached its end of life and became unusable or discarded. 

In these Previous Groups written and Total Groups written, for example, if the data was in a state of being recorded on the 

magnetic tape 3 by the tape streamer drive, by the processing of the system controller 15 of the tape streamer drive, the 

value of that area will be incremented corresponding to the number of groups which will be newly recorded by the current 

recording operation. 
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[0072] 

In the previous groups read (Previous Groups read) of 3 bytes, the number of groups wherein the physical read-out was 

carried out will be shown by starting the calculation from the time when this partition information was last updated. 

In the total group read (Total Groups read) of 4 bytes, the number of groups which were read out from this partition will be 

aggregated. 

 

[0073] 

Total Rewritten Frames (Total Rewritten Frames) of 3 bytes will show the value which aggregated the number of frames that 

were requested for data rewriting based on READ-AFTER-WRITE (hereinafter referred to as RAW for short) in this 

partition. 

In the tape streamer drive of this example, as the RAW operation, the data of the frame which was written on the magnetic 

tape 3 will be read immediately after writing, for example, by the reproducing head 13 C. 

Then, the data of the frame which was read out by RAW will be subjected to the error detection by the system controller 15, 

and in the case when it was detected out that the error had occurred, in order to carry out the rewriting of the data of the 

frame in which the error occurred, control on the recording system will be carried out.  

At the time like this case, the aggregated value of the number of frames for which the data rewriting had been carried out 

will become the total rewrite frames. 

 

[0074] 

In the total 3rd ECC count (Total 3rd ECC count) of 3 bytes, the value which aggregated the number of groups in which the 

error correction had been carried out by using the C3 parity in this partition will be shown. 

In the tape streamer drive system of this example, about the data which was read from the magnetic tape 3, the error 

correction has been performed by the parity of C 1, C 2, and C 3, and the C3 parity will be used in the case when the 

recovery of the data could not be achieved by C 1 and C2 parity only. 

 

[0075] 

In the access count (Access count) of 4 bytes, the number of times that the tape streamer drive accessed the partition on the 

magnetic tape will be shown. 

Here, the access refers to the number of times after physically passed through the partition, that is to say, both the number of 

times of recording or reproducing for the partition, and the number of times of passing will be included. 

 

[0076] 

In the update replace count (Update Replace count) of 4 bytes, the information which aggregated the number of times that 

the data had been rewritten on the magnetic tape in this partition due to the update will be shown. 

That is to say, it will be the number of times of updates for this partition. 

 

[0077] 

In the previous rewritten frames (Previous rewritten frames) of 2 bytes, the number of frames inside the partition for which 

the data rewriting had been requested will be shown by starting the calculation from the time when this partition information 

was last updated by RAW which was explained above. 

 

[0078] 

In the previous 3rd ECC count (Previous 3rd ECC count) of 2 bytes, the number of groups in which the error correction had 

been carried out by using the C3 parity will be shown by starting the calculation from the time when this partition 

information was last updated. 
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[0079] 

In the load count of 3 bytes, the value which aggregated the number of times of loading of the tape will be shown. 

 

[0080] 

Valid Maximum Absolute Frame Number (Valid Maximum Absolute frame Number) of 3 bytes will show the information of 

the frame count up to the last frame which is valid in this partition. 

On the other hand, the Maximum Absolute frame number (Maximum Absolute frame Number) of the last 3 bytes of the 

partition information will show the information of the last frame count of this partition. 

 

[0081] 

In the flag byte of 1 byte, the flag content about the respective bit will be defined as following. 

That is to say, as Prevent Write (Prevent Write), Prevent Read (Prevent Read), Prevent Write Retry (Prevent Write Retry), 

and Prevent Read Retry (Prevent Read Retry), the flag which will respectively show the permission / prohibition of writing 

to this partition, the permission / prohibition of read-out, as well as the permission / prohibition of the data rewriting based 

on RAW at the time of recording, the permission / prohibition of the retry of the data read-out at the time of reproduction 

will be prepared. 

In addition, as the partition is opened (Partition is Opened), the flag which will be set during recording for this partition and 

reset corresponding to the end of recording will be prepared.  

 

[0082] 

Next, the link form of the respective cell which will be stored in the field FL 6 in the Fig. 15 and the Fig. 16 will be 

explained. 

As described above, the position of the respective cell in the field FL 6 will be managed by the respective pointer (the 

absolute volume map pointer, the user volume note cell pointer, the user partition note cell pointer, and the partition 

information cell pointer) inside the field FL 2. 

 

[0083] 

When it is assumed that 4 partitions # 0 ~ # 3 have been formed on the magnetic tape 3, the partition information cells # 0 ~ 

# 3 will be stored in the field FL 6 as shown in the Fig. 15. 

In addition, as shown in the figure, it is assumed that the absolute volume map information cell, the user volume note cell, 

and the user partition note cells # 0, # 2, and # 3 will be respectively stored in the field FL 6. 

 

[0084] 

Then, the beginning addresses of the partition information cells # 0 ~ # 3 will be set to ad 1, ad 2, ad 3, and ad 4 as shown in 

the figure. 

In addition, the top address of the absolute volume map information cell will be set to ad 11, the top address of the user 

volume note cell will be set to ad 10, and the respective top addresses of the user partition note cells # 0, # 2, and # 3 will be 
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set to ad 9, ad 8, and ad 7. 

Furthermore, the beginning address as the remaining memory free pool will be set to ad 5, and the trailing end address will 

be set to ad 6. 

 

[0085] 

In this state, the data as the free pool top address inside the field FL 2 will be first set to "ad 5", in addition, the data as the 

free pool bottom address will be set to "ad 6". 

As a result of this, the area in which the actual data cell has not been formed inside the field FL 6 will be managed. 

 

[0086] 

In addition, the value of the absolute volume map pointer inside the field FL 2 will be set to "ad 11", and the position as the 

absolute volume map information cell inside the field FL 6 will be managed. 

Furthermore, the value of the user volume note cell pointer inside the field FL 2 will be set to "ad 10", and the position as 

the user volume note cell inside the field FL 6 will be managed. 

 

[0087] 

About the user partition note cell in which a plurality of cells of the same type will be formed, and the partition information 

cell, the position of the beginning cell will be shown by the pointer inside the field FL 2. 

That is to say, the value of the partition information cell pointer inside the field FL 2 will be set to "ad 1", and the position of 

the first partition information cell # 0 inside the field FL 6 will be shown. 

In addition, the value of the user partition note cell pointer inside the field FL 2 will be set to "ad 9", and the position of the 

1st user partition note cell # 0 inside the field FL 6 will be shown. 

 

[0088] 

The second and subsequent partition information cells # 1 ~ # 3 which have not been shown with the partition information 

cell pointer, as well as the second and subsequent user partition note cells # 2 and # 3 which have not been shown with the 

user partition note cell pointer will be managed by linking the preceding and succeeding cells through the link information 

inside the above mentioned respective cells. 

This state will be shown in the Fig. 16. 

In addition, in the Fig. 16, "NP" and "PP" will show the next cell pointer and the previous cell pointer as described in the Fig. 

12. 

 

[0089] 

Fig. 16 (a) has shown the link form of the partition information cell. 

In the 1st partition information cell # 0 which will be shown with the partition information cell pointer, the next cell pointer 

will be set to NP = ad 2. 

In this way, the position of the partition information cell # 1 will be shown. 

In addition, the next cell pointer of the partition information cell # 1 will be set to NP = ad 3, and the position of the next 

partition information cell # 2 will be shown. 

Furthermore, the next cell pointer of the partition information cell # 2 will be set to NP = ad 4, and the position of the next 

partition information cell # 3 will be shown. 
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In this last partition information cell # 3, the next cell which should be linked does not exist, so, the next cell pointer will be 

set to NP = 0 (NO LINK). 

 

[0090] 

In addition, in the last partition information cell # 3, the previous cell pointer will be set to PP = "ad 3", and the position of 

the immediately preceding partition information cell # 2 will be shown. 

In the partition information cell # 2, the previous cell pointer will be set to PP = "ad 2", and the position of the immediately 

preceding partition information cell # 1 will be shown. 

Furthermore, in the partition information cell # 1, the previous cell pointer will be set to PP = "ad 1", and the position of the 

immediately preceding partition information cell # 0 will be shown. 

In this way, the respective partition information cell will be managed in a state of being linked by the next cell pointer and 

the previous cell pointer to the former and the latter cell. 

 

[0091] 

Fig. 16 (b) has shown the link form of the user partition note cell. 

In the 1st user partition note cell # 0 which will be shown by the user partition note cell pointer, the next cell pointer will be 

set to NP = ad 8. 

In this way, the position of the next user partition note cell # 2 will be shown. 

In addition, the next cell pointer of the user partition note cell # 2 will be set to NP = ad 7, and the position of the next user 

partition note cell # 3 will be shown. 

In this last user partition note cell # 3, the next cell which should be linked does not exist, so, the next cell pointer will be set 

to NP = 0 (NO LINK). 

 

[0092] 

In addition, in the last user partition note cell # 3, the previous cell pointer will be set to PP = "ad 8", and the position of the 

immediately preceding user partition note cell # 2 will be shown. 

In the user partition note cell # 2, the previous cell pointer will be set to PP = "ad 9", and the position of the immediately 

preceding user partition note cell # 0 will be shown. 

In this way, the respective user partition note cell will be also managed in a state of being linked by the next cell pointer and 

the previous cell pointer to the former and the latter cell. 

  

[0093] 

As described above, for the respective cell which will be stored in the field FL 6, the address will be managed by the pointer 

inside the field FL 2, and in the case when a plurality of cells was linked, the respective cell will be made possible to grasp 

the preceding and succeeding cells by the link information. 

By constructing the link structure like this way and managing the respective cell, it will become possible to add and update 
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the cells. 

For example, accompanying with the addition or the deletion of the partitions on the magnetic tape 3, the partition 

information cells will be added or deleted, and at that time, while keeping the link form which was constructed with the 

pointer and the link information, the structure will be updated. 

 

[0094] 

As described above, the data structure inside the MIC 4 will be as described with reference to the Fig. 7 ~ the Fig. 16, but 

this kind of data structure of the MIC 4 is merely an example, and the configuration of the data and the region setting, the 

data content, the data size, and so on will not be limited to this example. 

 

[0095] 

5. Detection of the tape length information and the tape thickness information 

Fig. 17 is a flow chart which will explain the example of the process transition in the tape streamer drive from recognizing 

the tape length and the tape thickness after the tape cassette 1 was loaded into the tape streamer drive 10, until shifting to the 

normal operation. 

When the tape cassette 1 was loaded in the tape streamer drive 10, the MIC 4 will be first checked (S001); this check of the 

MIC 4 refers to that for example, reading of the manufacture part and the drive initialize part will be carried out, the 

recognition about whether there is any error or not in the MIC 4 by a required determination process or whether the MIC 4 

has been provided in this tape cassette 1 or not will be carried out. 

 

[0096] 

In the case if the check result of the MIC 4 was "OK", that is to say, if the MIC 4 was provided and there was no 

communication error, the read-out of the system data (the Manufacture Part, the Drive Initialize Part, the Partition 

Information, the Accumulative Partition Information, and the Absolute volume map information, and so on) will be carried 

out (S002), so as to carry out the detection of the physical tape characteristic ID. 

In this way, with the tape streamer drive 10, the information such as the tape length information and the tape thickness 

information as shown in the Fig. 9 can be obtained. 

Furthermore, as the operations after this, the magnetic tape 3 will be made to travel, the read-out of the system area which 

has been recorded on the magnetic tape 3 will be carried out (S004), for example, based on the information or the like which 

was read out from the system area, the required operation mode for the purpose of carrying out the recording / reproduction 

of the like will be determined by utilizing the tape cassette 1 (S005). 

 

[0097] 

In addition, in the case if the check result of the MIC 4 was "NG", that is to say, if the MIC 4 was not provided or the 

communication error was detected out in the step S001, the magnetic tape 3 will be made to travel, so as to shift to the 

processing of detecting out the system area which has been recorded on this magnetic tape 3 (S006). 

Then, the judgement whether the system area was detected out or not on the magnetic tape 3 (S007) will be carried out, and 

in the case if the system area was detected out, the detection of the physical tape characteristic ID from this system area will 

be carried out (S008). 

In this case, by making the magnetic tape 3 travel, it will be possible to obtain the physical tape characteristic ID from the 

system area on the magnetic tape 3. 

In addition, in this case, the system area has been detected out, so, the required operation mode will be determined based on 

the information which was read out from this system area (S005). 
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[0098] 

Furthermore, in the case when the system area had not been detected out on the magnetic tape 3 in the step S006, for 

example, by making the magnetic tape 3 travel, after the tape length was measured (S009), the required operation mode will 

be determined (S005). 

In this case, since the system area has not been formed in the tape cassette 1, for example, it is assumed that it has not been 

formatted, therefore, the operation mode corresponding to this assumption can be selected. 

 

[0099] 

In addition, for the measurement of the tape length during the step S009, the magnetic tape 3 will be made to travel at a 

required speed, for example, 1 × speed by the tape streamer drive 10 so as to carry out the measurement of the reel diameter, 

and the tape length will be calculated based on the measured reel diameter. 

For the measurement of this tape length, that is to say, as shown in the following, for example, it can be calculated with the 

method that the value obtained by subtracting the area of the reel hub from the sum of the area of the magnetic tape 3 which 

has been wound around the reel on the take-up side and the area of the magnetic tape which has been wound around the reel 

on the sending side will be divided by the tape thickness. 

In addition, as the measurement of the tape length, for example, by carrying out multiple times such as 2 times or the like, 

and then comparing the measurement results of these 2 times, in the case when it was recognized that the required value was 

obtained, the tape length as that measurement result will be applied.  

 

However, T_reel: reel diameter for take-up 

S_reel: reel diameter for sending out 

Hub: reel hub diameter 

t: tape thickness (6.9 μm + 0.5 μm) 

 

M_TR: reel diameter for take-up which will be supplied from the mechanical driver 17 

T_reel × 0 × 100 

M_SR: reel diameter for sending out which will be supplied from the mechanical driver 17 

S_reel × 0 × 100 

 

In addition, about the tape thickness t, for example, the tape with a tape length of 170 meters will be used as the assumed 

thickness, and it will be set in advance as a value in the case when the tape length measurement is carried out. 

 

In addition, the thickness of the present example is not limited to the thickness (6.9 μm + 0.5 μm), and other thicknesses 

may also be set corresponding to the necessity. 

 

[0100] 
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[Numerical formula 1] 

 

 
 

[0101] 

As shown in the flow chart of the Fig. 17, in the case when the MIC 4 was detected out and the physical tape characteristic 

ID could be detected out from the MIC 4, there is no necessity to make the magnetic tape 3 travel for the purpose of 

obtaining the tape length information, so, as the tape streamer drive 10, the loading operation from the time when the tape 

cassette 1 has been loaded until the recording / reproducing, or formatting can be carried out by determining the operation 

mode will become quick.  

That is to say, in the case when the MIC 4 was "OK", the tape information will be obtained from the MIC 4, or in the case 

when the MIC 4 is "NG", the tape will be made to travel, or the detection of the MIC 4 will be carried out (S001) and the 

tape information will be obtained by the required method based on the detection result, so, in the case when the MIC 4 has 

not been provided, or in the case when the MIC 4 is "NG" wherein the communication with the MIC 4 has the error, it will 

be possible to be handled by reading the system data of the magnetic tape 3, or by measuring the tape length through making 

the magnetic tape travel. 
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[0102] 

[Effect of the invention] 

For the disk drive device of the present invention as explained in the above, in the case when the memory (MIC) in which 

the required management information has been stored in the loaded tape cassette, by detecting the tape length information 

and the tape thickness information of the magnetic tape which has been stored in this memory, it will be made possible to 

recognize the tape length and tape thickness of the above mentioned magnetic tape. 

By this way, the tape information can be obtained without making the magnetic tape travel, and the tape information can be 

grasped promptly from the time point when the tape cassette was loaded.  

In addition, if a memory has been provided in the loaded tape cassette, it will be possible to detect out and recognize the 

tape length even before formatting is carried out for this tape cassette. 

Accordingly, it will be possible to realize the high speed of the loading operation corresponding to the state of the tape 

cassette. 

 

[0103] 

Furthermore, even in the cases when the above mentioned memory has not been provided in the tape cassette or when the 

error was detected out in the memory, it will be made possible to recognize the tape length by reading out the tape 

information which has been stored in the required area of the magnetic tape which has been stored in the tape cassette, or, 

measure the tape length by making the magnetic tape travel. 

That is to say, even in the case if the memory has not been provided in the tape cassette, it will be possible to recognize the 

tape length. 

 

[0104] 

In addition, for the recording medium of the present invention, the tape length information and the tape thickness 

information have been stored in the memory (MIC) which has been configured together with the magnetic tape, so, there is 

the effect that it will not be necessary to make the magnetic tape travel on the drive device side, it will be possible to obtain 

the tape information of this tape, it will be possible to grasp the tape length quickly, and it will be possible to shorten the 

loading time of the tape drive device. 

 

[Brief description of the figures] 

[Fig. 1] 

It is a block diagram of the tape streamer drive in accordance with the form of the implementation of the present invention. 

 

[Fig. 2] 

It is an explanatory view which will schematically show the internal structure of the tape cassette in accordance with the 

form of the implementation. 

 

[Fig. 3] 

It is a perspective view which will show the external appearance of the tape cassette in accordance with the form of the 

implementation. 

 

[Fig. 4] 

It is an explanatory diagram of the data structure which will be recorded on the magnetic tape. 

 

[Fig. 5] 
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It is a schematic diagram which will show the data structure of 1 track. 

 

[Fig. 6] 

It is an explanatory diagram of the area constitution on the magnetic tape. 

 

[Fig. 7] 

It is an explanatory diagram of the data structure of the MIC in accordance with the form of the implementation. 

 

[Fig. 8] 

It is an explanatory diagram of the manufacture part of the MIC in accordance with the form of the implementation. 

 

[Fig. 9] 

It is a diagram for explaining the definition of the physical tape characteristic ID. 

 

[Fig. 10] 

It is an explanatory diagram of the drive initialize part of the MIC in accordance with the form of the implementation. 

 

[Fig. 11] 

It is an explanatory diagram of the volume information of the MIC in accordance with the form of the implementation. 

 

[Fig. 12] 

It is an explanatory diagram of the cell structure of the MIC in accordance with the form of the implementation. 

 

[Fig. 13] 

It is an explanatory diagram of the partition information cell of the MIC in accordance with the form of the implementation. 

 

[Fig. 14] 

It is an explanatory diagram of the partition information of the MIC in accordance with the form of the implementation. 

 

[Fig. 15] 

It is an explanatory diagram of the linkage data of the MIC in accordance with the form of the implementation. 

 

[Fig. 16] 

It is an explanatory diagram of the cell link in accordance with the linkage data of the MIC in accordance with the form of 

the implementation. 

 

[Fig. 17] 

It is a flow chart which will explain the processing transition for carrying out the recognition of the tape length and the tape 

thickness in accordance with the form of the implementation. 

 

[Explanation of the codes] 

1: tape cassette, 

3: magnetic tape, 

4: MIC, 

10: tape streamer drive, 

11: rotary drum, 

12 A, 12 B: recording head, 

13 A, 13 B, 13 C, 14 A: drum motor, 

14 B: capstan motor, 

14 C: T reel motor, 
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14 D: S reel motor, 

14 E: loading motor, reproducing head, 

15: system controller, 

16: servo controller, 

17: mechanical driver, 

19: RF processing unit, 

20: SCSI interface, 

21: compression / decompression circuit, 

22: IF controller / ECC formatter, 

23: buffer memory, 

40: host computer 

 

[Fig. 13] 

 

Partition information cell 
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