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UGD-0489J\ 1. INTRODUCTION The Mitsubishi MF355B is a high-performance,nouble-sided,2M bytes flexible disk drive using a high density 3.5-inch disk,that provides maximum customer satisfaction with high reliability and long service life. 1~1



General Description



*



MF355B can perform read/write operation both with high density and normal density media.



* *



Uses industry standard 3.5" media. LSIs have been used to reduce the size of the drive and increase reliability.



*



The height is only 32 mm.



*



Has an unformatted capacity of two mega-bytes.



*



Includes a disk ejector for easy disk removal.



*



The high precision stepping-motor and lead-screw system are adopted for the head positioning provides high positioning accuracy. The shortest intertrack access time is 3 ms.



*



The drive uses a DC brushless,direct-drive motor so that no maintenance is required.



*



Excellent media interchangeability,wide off-track window time margin,and high performance are maintained over wide ambient temperature and relative humidity ranges.



*



Only one quarter the volume of a standard mini-flexible disk drive.



*



The interface is compatible with 5.25 inch.mini flexible disk drives and the signal connector is a pin header type. A smaller power connector is used.



*



The DRIVE SELECT signal input conditions,MOTOR ON/OFF control conditions and READY signal output conditions are selectable by jumper plugs or jumper wire as optional functions.



*



Consumes just 0.02 watts in stand-by mode.
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Specifications



1 .2.1



Performance Specifications (Table 1-1) High Density



Normal Density



Memory capacity Unformatted 1000 K bytes



Disk



2000 k bytes.



Per surface



1000 k bytes



500 K bytes



Per track



12.5 k bytes



6.25 K bytes



Formatted



(512 bytes/sector)



Disk Per surface



1474.5 k bytes



732 K bytes



737.2 k bytes



368.6 K bytes



9216 bytes = 512 bytes x 18 sectors



Per track



(512 bytes/secter)



Transfer rate



500 k bits/second



Average latency time



100 ms



=



4608 bytes 512 bytes x 9 sectors 250 K bits/second



Access time Track to track Average



3 ms minimum (unsettled) 94 ms (including settling time)



Settling time



15 ms



Motor starting time



400 ms (max. 700 ms up to Ready output)



Table 1-1 Performance Specifications
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Functional specifications (Table 1-2) High Density



Nomal Density



Recording density



17434 bits per inch



8717 bits per inc"h



t-1agnetic flux inversion density



17434 FCI



8717 FCI



Encording Method



t-1FM



Track density



135 tracks per inch



Number of cylinders 80 Number of tracks



160



Number of heads



2



Rotation speed



300



Rotation period



200 msec



Index



1



r.ledia



3.5 inch High Density 3.5 inch Nomal Density Disk Cartridge Disk Cartridge



RPl-1



Table 1-2 Functional Specifications
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Physical 'specifications (Table 1-3)



DC power requirements +5 V



+5 V ~5,,0.08A typical, Read/Write Ripple 100mV p-p Max.



+12V



+12V ~5,,0.12A typical,Read/Write Ripple 200mV p-p Max.



Operating environmental conditions ~41



Ambient temperature



5 °c to 45 °c



Relative humidity



20\ to 80 , (Maximum wet bulb temperature: 29°C (85 OF) ]



Shock



2.5G f.lax. (1 Oms)



OF to 113 OF)



. Vibration



0.25G Max.(5-100Hz)



Altitude



-300 to 3000 meters



Non-operating environmental conditions Ambient· temperature



-20°C to 51°C (-4 OF to 125 OF)



Relative humidity



5\ to 95\ , non-condensing



Shock



30 G Max. (10 msec)



Vibr·ation·



3~~



Altitude



-300 to 3000 meters



G-Max. (5-100 Hz)



Transportation environmental conditions (max 72 hours) Ambient temperature



-40°C to 62°C (-40 OF to 144 OF)



Relative humidity



1\ to 95\, non-condensing
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Heat dissipation Physical dimensions



2.0 watts typical, Read/Write



(Except for front panel)



Height



32 mm



Width



101.6 mm



Depth



150 mm



Front panel dimensions



32 mm(H) x 101.6'mm(W)



\'leiqht



500 q



Table 1-3 Physical Specifications Reliability specifications



1.2.4



(Table 1-4)



MTBF



10,000 hours



r·1TTR



30 minutes



unit life



5 years or 20,000 energized hours, whichever comes first



1'1edia life Rotational life



3.5 x 10 6 pass/track



Insertion



30,000 times



Error rate Soft read error



10- 9 bit (Minimum 2 retries)



Hard read error



10- 12 bit



Seek error



10- 6 seek



Table 1-4 Reliability Specifications
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2. GENERAL. OPERATION 2.1



System Operation The MF3SSB Flexible Disk Drive consists of a medium rotating mechanism, a read/write head, an actuator to position the read/write head on tracks, electronic circuits to read and write data, and to drive these components. The rotation mechanism clamps the medium inserted into the drive to the spindle, which is directly coupled to the DC brushless motor, and rotates it at 300 rpm. The positioning actuator moves the read/write head to the desired track of the medium. Reading and writing can then occur after a settling delay.



2.2



Electronic Circuits The electronic circuits driving the individual mechanisms of the MF35SB are located on a single printed-circui t board, which consis.ts of the following circuits:



*



Line drivers and receivers that exchanges signals ·with the host system



*



Drive. selection circuit



* *



Index detection circuit



* *



Head positioning actuator drive circuit Spindle motor control circuit Read/write circuit



, •.. Wri te""protect circuit



*



Track 00 detection circuit



* * *



Drive ready detection circuit Head selection circuit In use and panel indicator LED drive circuit



The printed-circuit board for the spindle motor consists of a motor drive circuit, speed sensor and hall element sensor.
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Rotation Mechanism The disk rotation mechanism uses a DC brushless direct-drive motor to directly rotate the spindle at 300 rpm.



2.4



Positioning Mechanism The read/write head is positioned as follows. A carriage assembly needle is fitted in the lead screw groove on the stepping motor output shaft and, as the stepping motor rotates by 36°, the read/ write head moves by one track in the specified direction, thus positioning the read/write head.



2.5



Read/Write Head The head consists of a read/write head and a erase head (tunnel erase) that erases data on both sides of each track. The two heads facing each other over a disk are attached to soft circular gimbal springs and each head closely follows the disk surface so as to obtain the greatest read signals from the contacting disk. Also, since the gimbal spring has good follow-up performance, no stress is applied to the disk surface, resulting in a longer life of the disk.
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3. ELECTRICAL INTERFACE There are two kinds of electrical interfaces: and DC power interface.



Signal



in~erface



The signal inetrface sends and receives control signals and read/write data between the MF355B and the host system via the Jl/Pl connector. The DC power interface drives the spindle drive motor of the MF355B , supplies power to the electonic circuits and the stepping motor which drives the read/write head positioning mechanism via the J2/P2 connector. The signals and pin arrangement of these two types of interfaces are shown in Tables 3-1, 3-2 and Figure 3-1. Source voltage



Pin number



+12 V DC



1



+12 V DC RETURN



2



+5



V



DC



3



+5



V



DC



Table



RETURN



3~1



4



DC Power Connector Pin Arrangement , (J2/P2)



PWB Figure 3-1 Connector Pl and P2 Pin Numbers
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Signal Pin No.



Ground/Return Pin No.



HIGH DENSITY SELECT*1 Input



2



1



SPARE*2



-----



4



3



DRIVE SELECT 3



Input



6



5



INDEX



Output



8



7



DRIVE SELECT 0



Input



10



9



DRIVE SELECT 1



Input'



12



11



DRIVE SELECT 2



Input



14



13



HOTOR ON



Input



16



15



DIRECTION SELECT



Input



18



17



STEP



Input



20



19



\'lRITE DATA



Input



22



21



\'lRITE GATE



Input



24



23



TRACK 00



Output



26



25'



\,lRITE PROTECT



Output



28



27



READ DATA



Output



30



29



SIDE ONE SELECT



Input



32



31



READY



Output



34



33



Signal



Type



*3



Table 3-2 Signal Connector Pin Arrangement (Jl/Pl) *1:



This line is used for switching between high and normal density.



*2:



Thi s 1 ine can be used as IN USE with the jumper plug set ting on the PCB.



*3:



This line can be used "DISK CHANGE" instead of "STANDARD READY" by the jumper wire setting on the printed-circuit board.
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3.1



Signal' Interface The signal interface is class~fied into control signals and data signals. These interface signal lines are all TTL levels. The meanings and characteristics of the signal levels are as follows:



3.' .,



*



True



*



False



*



Input impedance. 10 Kohms



• Logical "0" • VL 0 V to +0.4 V lin 6mA maximum I:



Logical "," -= VH +3.8 V to 5.25 V lin 6mA



Cabling method and input line termination The MF355B uses a daisy chain cabling system. A single ribbon cable or twisted-pair cable may be fitted with multiple connectors to permit connection of up to four drives. The connected drives are multiplex-controlled by drive select lines, and anyone of the drives can be accessed. The cabling method is shown in Figure 3-2. A maximum of seven input signal lines, pluse the



drive select lines, are terminated at the MF355B. The drive contains resistors to be mounted on its printed-circuit board to terminate these input signal lines. The drive is delivered from the factory with resistors of 10 kohms.
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o • 5 m MAX. Ribbon or Twisted-pair cable SIGNAL



HOST SYSTEM



FOD No.1



FOD No.2



FDD No.3



FOO No.4



DC POWER



Figure 3-2 Cable connection (Schematic diagram)



3.1.2



Line driver and line receiver The recommended interface line driver and line receiver circuits for the host system and the drives are shown in Figure 3-3. It is suggested that a Schmitt trigger circuit with a hysteresis characteristic at the switching level be used for the line receiver to improve the noise resistance of the interface lines.
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