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Introductlon

The Model 4 and Model 4D are the same except for the floppy disk
mount, the drive and its connecting cable and the keyboard. The
new keyboard has a Backspace key that is functionally identical
with the Left Arrow Key. These differences are reflected in the

following pages, which' are applicable to the Model 4D.

The symbol references of the Exploded View Parts List
Differences (next page) correspond to those in the exploded
~view in Part 1, Section VIII of the Model 4 and Model 4 Gate

Array Service Manual

The symbol references of the Model 4 Gate Array PC Board
Parts List Differences (next page) correspond to those in the
Model 4 Gate Array PC Board Parts List in Part 2, Section II
of the Model 4 and Model 4 Gate Array Service Manual.

The TEC FB-500 Series OEM Service Manual corresponds to
Section V of the Model 4 and Model 4 Gate Array Serv1ce
Manual. , : :



Exploded View Parts List Differences for Model 4D #26-1070 ' ‘i/

Symbol oty Description Mfr's RS

' ' . Part No. - "Part;No.
e N ) |
Miscellaneous : E

4 1 Keyboard * ‘ 7 - 8790555

6,7 | 1 Disk Drive Mount . | 8729547

42 1 Disk Drive Cable Assembly 8709629

58 , 1 Disk Drive Assembly 8790133

* Keyboard with Backspace key which is functionally identical
with the Left Arrow Key. .

Model 4 Gate Array PC Board Parts List Differences
for Model 4D #26-1070

c2 Capacitor 47 pfd 50V C. Disk NPO 8300473

Cc20 Capacitor 33 pfd 50V C. Disk NPO 8300335
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1. DISX PROTECTICN MECHANISM AND CLAMP MECHANISM

(1) fThe clamp mechanism of the FB-500 Series accurately centers the
disk, thus lengthening the file of the disk.

(2) The shape of the front panel allows the disk to be inserted or
removed easily. ’




2. INSTALLATION AND REMOVAL OF COMPONENTS
2.1 PC Board ) ;
?—’C(SM'3X6) N
, = W
Index Sensor )

PC Board

* Tool Used: PHillips Screwdriver

(1) Removal of PC Board

o Remove the set screw E (1 pc) and C (2 pcs) retaining the PC
board to the base.

o Detach all the connector cables (Head, Step Motor, DD Motor,
Zero Track Sensor).

(2) 1Installation of the PC Board

o Attach the connector cables to the PC board.

i Make sure that the connector cables are properly routed.

il In the case of the double-side head, be extremely careful to

‘ distinguish the upper from lower head cables. The cables of the
upper head are white-marked.

o0 Tighten the set screws E (1 pc) and C (2 pcs) of the PC board.

o The write protector and index sensor are directly mounted on
the PC board. The write protector requires no adjustment while it
is necessary to adjust the index sensor whenever it is mounted
on the PC board.
The index sensor should be adjusted by referring to Section 3.4
"Index Sensor Adjustment."




2.2 Clamp Base BK and Clamp Arm K

Clamp Base BK

F
WF(M—3X8)
) // Clamp lever Shaft
E Ring
\@ﬁ/
AN
Clamp lever Spring
A (SM-2.6x6)

* * Tools Used: Small and Large Phillips Screwdrivers, Pliers,
Flat-blade Screwdriver.

(1) Remove the PCVbbard by referring to the section 2.l(page 1-2).

(2) Remove the set screw A(l pc) retaining the clamp lever,kand pull
out the clamp lever from the shaft. ‘ ;

*(3)>-Rem9ve +he set screws F (4 pcs) retaining the clamp base

(4) Remove the E-ring and clamp lever spring, and then pull out the
clamp lever shaft. :

(5)  In the above procedure, the clamp arm K parts from- the clamp’base
BK. ‘ h )

(6)  The clamp BK can be removed by separating the clamp base BK from
the ‘base and pushing down the clamp arm. : :

{7) Follow the above procedure in reverse for re-assembly.




2.3 Carrier BK

C (SM-3x6)

Cable Guide

Q |

-

Carrier Shaft

Belt Supporter

* Tools Used: Small and Large Phillips Screwdrivers
(1) Rémové'the PC board by referring to the secticn 2.1(page 1-2).
(2) Remove the clamp base BK‘by referring to the section 2.2(page 1-3).

{3) Remove the screws B(2 pcs) connecting the belt supporter to the
carrier BK. At this time, be careful not to push down the belt.

(4) Remove the head cable.

(5) Remove the set screws C(2 pcs) and G(l pc) of the shaft holders OUT
and IXN, andé remove the shaft holders OUT and IN. :

(8) emove both carrier shafts. Use care not to damage the surfaces.

%  (7) When re-mounting the carrier, the adjustment requirements must
‘ be performed.

(8) Follow the above procedure in reverse for re~assebmly.




2.4 Pulse Motor BK

H (M2.6x4) D (sMW4x10)

ST Motor Frame 2 4 L (M3x36)

Track 00
Stopper

Cable Clamp '
| Mo

l
J (SH-2.6x4)

Belt Supporter

* Tools Used: Small and Large Phillips Screwdrivers

(1) Remove the carrier BK from the base by referring to section 2.3
{page 1-4).

(2) Remove the screws D(2 cps) positioning and retaining the pulse
motor K.

(3) Loosen the screw securing ST motor frame 2, and remove N-3.and SW-3.
(4) Remove the set screw retaining the cable clamp and track 00 stopper.
(5) Remove the set screws I(2 pcs) of the belt supporter,

(6) 'Remove the pulley set screw H of the pulley, which is retaining the
belt.

(7)  Follow the above procedure in reverse for re-assembly, after adjust-
ing the steel belt tension. v




2.5 Spindle Motor K

* Tool Used: Large Phillips Screwdriver

(1)

(2)

(3)

Remove
Remove

Remove
remove

Follow

the

the

the
the

the

F (M-3x6)

DD Motor K-

PC board by referring to the section 2.1 (page 1-2).
clamp base BK by referring to section 2.2(page 1-3).

mounting screws F (3 pcs) securing the D.D. motor, and
D.D. motor.

above procedure in:reverse for re-assembly.




2.6 Interrﬁpter AK . )
G%;,__,,,—f E (FL-3x6)

N

InterrﬁpterlAK
2>

*  Tool Used: Large Phillips Screwdriver

((l) Remove the PC board by reférring to the section on 2.l(pége 1-2)
(2) Remove the positioning set screw E of the interrupter AK.

(3)  Muount the interrupter by temporarily tightening the positioning set screw

screw and refferring:to Section 3.3 Track 00 Adjustment.




3.  ADJUSTMENT
3.1 DD Motor Speed Check

(4)

Equipment to Be Used

(1) Work diskette

(2) Simulator (BRIKON tester)

(3) DC supply (+12V, +5V)

(4) Nommagnetic flat-blade screwdriver (M2)

(B)
(1)

(2)

(3)

(¢)
(1)

(D) Checking After Adjustment

Test Method

Place the drive under a 50Hz or 60Hz fluorescent lamp.
Insert the work disk in the drive, and then turn on the DD
motor. '

Ensure that the black striped patten of the DD motor strobo-
scope completely looks statiomary.

If the pattern does not look stationary, make the following
adjustments.

Ad justment Method

Turn variable resistor VRl on the: DD motor PC board clockwise
or counterclockwise to that the black striped pattern will look
completely stationary.

VRI1

(g// Speed adjusting

variable resistor

(DD motor PC board)

Check the speed with the BRIKON tester by referring to section
3.8. ‘




3.2 Head Radial Adjustment (CE Adjustment)
(a) Equipment to Be Used
(1) Alignment Disketté
(2) Oscillos;ope
(3) Simulator (BRIKON tester; etc.)
(4) DC supply (+12V, +5V).

(5) Phillips screwdriver (M4)

(B) Test Méthod

(1) Connect the oscilloscope to the following check pins.

CPU PC Board

B . ]-1
TPl s
224 ' (INDEX pulse)
3 or 4 pin

CHl(Pre—AMRXi?tput) - TP2

)]
2
W)

(2) Set the éongrols of the.oscilloscope as follows:

o Probe ...........;.......... 10 = 1

0 VOLT/DIV(CHL) tivivvnenrnnas 20m¥/DIV (AC)
o VOLT/DIV(CH2) ........ veee.. 0.59/DIV (DC)
0 TIME/DIV wrevnrrnennennnnns 20ms/DIV
O DISPLAY t.vuvnvnenenenencnes CHOP

0 TRIGGER v vviviveeencoserese. On the rise of CH2

o TRIG. MODE .....¢.vevees0... NORMAL




(3) Insert . the alignment diskette-.

CAUTION: Allow the alignment diskette to stand at room tempe- .
rature for at least 20 minutes prior to adjustment.

(4) Turn on the DD motor.

(5) Allow the carrier to step to track 16 (to track 32 in the case
of double track).

(6) Operate the oscilloscope to produce the following waveforms.

/// N /// | AN
| CH1
| (HEAD RADIAL) V1 N 2
i '
| : ; N

CH2 ,
(INDEX PULSE)

(7) Measure a CE value from VI and V2, and ensure thét the value is
within the range below.

v2 Vi o 9
= 2o % A
7T °F T3 ¥ 100(%1 2 75([%]

(8) If the value is not within the range, make the following adjust-
ments. After adjustment, be sure“to adjust track 00. -For the
FB-503 and 504, perform the same check for the side 1 head.

(C) Adjustment Method

o A temperature and humidity correction table is provided for the
alignment diskette. At adjustment time, it is necessary to
correct the measured value according to the table.

In the case of the side 0 head qf the FB=501 to 504




(1) Loosen two mounting screws D retaining the pulse motor to the
base. ' ' '

“(2) Move the pulse motor to the right or left so that the magnitudes
‘of V1 and V2 of the head radial waveform will be the same.

(3) When the magnitudes of the V1 and V2 become the same, tighten.

mounting screws D.
Carrier

@

4

gusugt Pulse
motor : \\\
‘ D

<:;:::::::i:> Move direction

(4) After the carrier is further allowed to step to an inner and an
outer track and then allowed to step to track 16 again (to track
32 in the casle of double track), ensure that the magnitudes of
V1l and V2 are the same.

/
/
=1

B

Pulse motor mounting screw
D (SMW-4x10Y)

In the case of the side 1 head of the FB~503 and 504

o In this adjustment, do not move the mounting position of the pulse
motor.

(1) Very slignly loosen two carrier mounting screws H for side 1.
Then move the carrier backward or forward so that the magnitudes
of V1 and V2 of the head radial waveform will be the same.

(2) When the magnitudes of V1 and V2 become the same, temporarily

tighten mounting screws H, and check the head azimuth and index
burst waveforms. If not good, readjust.

Side 1 carrier

/
. <\:> Z> Mounting screws H
o

(M2.6x4)

Move direction

1-11



|
|

3.3

*

(3) After adjusting all of the head radial, head azimuth and index
burst waveforms, tightén mounting screws H.

(4) After the carrier is further allowed to step to an inner and
outer track and allowed to step to track 16 (to track 32 in the

case of double track) again, make sure that the magnitudes of V1
and V2 of the CE waveform are the same.

Track 00 Sensor Adjustment

Before making this adjustment, be sure to make the head radial adjust-
ments by referring to Section 3.2.

(A) Equipment to Be Used
(l) Work diskette
(2) Oscilldséope
(3) Simulator
(4) DC supply (+12V, +5V)

(5) Phillips screwdriver (M2, M3)

(B) Test Method

(1) Comnect the oscilloscope to the following check pins.

CPU PC board

[234] jle—CH1 (TRACK 00)

S cH2 (STEP PULSE
P2 ,

C

1-12




STEP PULSE

o

P L ) cur| | | | |
TRACKO0 L S

2.3 me X ’MMAX
CH2 cH2

(2) Set the controls fo.the oscilloscope as follows:

o Probe ..... ceee e ceves 10 11

o VOLT/DIV(CHL) ..v.eveunnn 0.5V/DIV (DC)
o VOLT/DIV(CH2) ....vvuenn 0.5vV/DIV (DC)
0 TIME/DIV «vvvrrenrernnns lms/DIV

0 DISPLAY .....cevvseneens CHOP

"0 TRIGGER .....vrveev.sr.. On the rise of CH2

o TRIG. MODE ............. NORMAL

(3) Insert the work diskette, and turn on the DD motor.

(4) In the case of the FB-501 and 503:

Set the simulator to produce the STEP PULSE at 6ms intervals so
that the carrier will move continuously between track 0 and
track 2. (Note that the pulse motor reverse time should be 2lms
min.) :

In the case of the FB=-502 and 504:

Set the simulator to produce the STEP PULSE at 3ms intervals so
that the carrier continuously moves between track O and track 4.
(Note that the pulse motor reverse time should be 18ms min.)

(5) Operate the oscilloscope to produce the following waveforms.

TRACK 00 waveform of FB-501 and 503 TRACK 00 waveform of FB-53502 and 504



(6) Make sure that the TRACK 00 waveform is within the above range.
If it is outside the above range, make the following
ad justments. :

(C) Adjustment Method

(1) Loosen mounting screw E securing the TRACK 00 sensor (iater-
rupter) to the base.

(2) Adjust the TRACK 00 sensor position so that the rise and fall
of the TRACK 00 waveform overlap. Then, tighten mounting screw

E. The overlapping should occur a maximum of 2.3ms after the above
above STEP PULSE.

Rise

TRACK 00 f
T Fall

Adjust for overlapping.

3 »’ v ‘_,JZ______—— L‘~‘;‘f‘“—--__’ ‘F///Carrier

5
]|
| RN

i <<:::::> Mounting screw E

TRACK 00 sensor (intexrupter)

1-14




- (3) TRACK 00 Stopper Adjustment

(a) Loosen one mounting screw J securing the cable holder
(TRACK 00 stopper).

(b) Set the simulator so that the carrier rec1procates between
track 4 and track 0.

(¢) With the carrier reciprocating, place the clearance gauge
between the cable holder and belt stopper and adjust the
cable holder p051t10n by moving it to the right or left so
that the following adjustment value will be obtained.

(d) After adjustment, tighten mounting screw J.

Cable holder (TRACK 00 stopper)

<>

‘Adjustment value
+0.3

0.7 _0:2 [mm]

—5

Mounting screw J

Belt stopper

(D) Checking After Adjustment

Check the sensor with the BROKON testar by referrlng to Sectlon
3.8. .



3.4 INDEX Sensor Adju;tment
(a) Equipmeﬁ£ to Be Used
(1) Alignment diskett’e | w
(é)bbscilloscoﬁe ‘ o

(3) Simulator

(4) DC supply (+12V, +5V)

(5) Precision Phillips screwdriver (M2)

(B) Test Method

(1) Connect the oscilloscope to the following check pins.

;% o CPU PC Board

E—

CHZ
(INDEX

or 4 pin o PULSE)

- cHL (Pre—AMP output)

(2) Set the controls of the oscilloscope as follows:
0 Prove Lt.iiienineenvoaans ve.. 10 21
0 VOLT/DIV(CHL) evuevrvnnnnns 20mV/DIV (AC)

o VOLT/DIV(CH2) .....evuves... 0.5V/DIV (DC)

5 o TIME/DIV ..... e, 50us/DIV

? 0 DISPLAY vuvvvvrevennnnn. .... CHOP
o TRIGGER ....... et renearenn On the rise of CH2
0 TRIG. MODE ....eovenunnnnnnn NORMAL

(3) Insert the alignment diskette, and turn on the DD motor.

(4) Allow the carrier to step to track 1 (to track 2 in the case
of double track).

]:
i
1
.j ‘%
‘z
S



(5) Operate the oscilloscope to produce the follow1ng waveforms
Measure INDEX BURST TIME T1.

» , Tl 2']
| T
(INDEX BURST | _ i 1 1 _ | _ | HH! ’” \l
stancy [T T
HIECHIC
LI
_ CH2 ,
(INDEX PULSE)

(6) If the value of Tl is not within the following range, make the
adjustments described below.

Tl =~Within,200ys +.100 ns-

(C) Adjustment Method

(1) Loosen one mounting screw K securing the INDEX sensor to the CPU
PC board. v

{2) Move the INDEX sensor immerly or outerly and temporarily fix it
with amounting screw K so that the value of Tl will be within

the above range.
CPU PC Board ' L

\ Index sensor: | E:;

Mounting screw K

. (3) Allow the carrier to step to track 34 (to track 68.in the case
of double track).

1-17



§ - (10) Operate the oscilloscope to produce the follow1ng
waveforms. Measure index burst time T2. - -

T2

| RN
(INDEgHéURST | : ,,j \”
N R W
IR
i “CH2
: SR (INDEX PULSE)

| (11) Check to ensure that the value of T2 is within the following
b range. If it is outside the range, readjust the waveforms and
li | make sure that Tl and T2 are within the range. Then tighten

11 sensor mounting screw K. :

|

i | T2 = Within Tl % 50us

(D) Checking After Adjustment

Check the index sensor with the BROKON tester by referrlng to
Section 3.8.

o



3.5 HEAD AZIMUTH Checking and Adjustment
(A) Equipment to Be Used |
(1) Alignment diskette
(2) Oscilloscope
(3) Simulator
(4) DC supply (+12V, +5)

(5) Precision Phillips screwdriver (M2)

(B) Test Method

(1) Connect the oscilloscope to the following check pins.

CPU PC Board

-TP1 st----GND Al‘ﬂ
: 3 CH2 (INDEX
1413 or 4 pin . PULSE)

ECHl (Pre~-AMP output)

GND C

Y

(2) Set the controls of the oscilloscope as follows:

0 Probe tiveeeereienoens et er e 10 = 1

0 VOLT/DIV (CHL) vivrvvvneverunnnnn 10mV/DIV (AC)

o VOLT/DIV (caz)‘ ...... e 0.5V/DIV (DC)

O TIME/DIV 'uvtvnnnennnennerennanns 0.5ms/DIV

o DISPLAY ........ e, CHOP

O TRIGGER 4 'vvvvenvronarncenanonnnnnn On the rise of CH2
0 TRIG. MODE .'vvunevunnennenonnnnn NORMAL




(3) Mount the alignment diskette, and -turn on the DD motor.

(4) Allow the carrier to step to track 34 (to track 68 in the case
of double track).

‘\" ‘ Q! 1
L (5) Operate the oscilloscope to produce the following waveforms. B
‘f INDEX BURST HEAD AZIMUTH
12
B_C ~
| a (M)
CHL | ﬂ S N N
CH2
(INDEX
PULSE)

(6) Check to ensure that the HEAD AZIMUTH- waveforms for side 0 and
side 1 are of the following adjustment value.

or %. x 100{%Z] 2 73.5(%]

ba | <

Where, A < Band D X C

F, o If the HEAD AZIMUTH waveform for the side 0 head is less that
i the above value, adjustment is impossible and the entire
carrier must be replaced. '

o If the HEAD AZIMUTH waveform for the side 1 head is less than
the above value, make the following adjustments.




(C) Adjustment Method

(1) Verly slightly loosen two carrier mounting screws for side 1.
Adjust the carrier position by moving it to the right or left so
that the above value will be 100%Z. Then tighten mounting screw
H.

CAUTION: This adjustment causes the CE and INDEX BURST for the
side 1l head to go wrong. Therefore, continue the
adjustment until these three conditiomns (AZIMUTH, CE
and INDEX BURST) are satisfied. The adjustment of the
side 1 head requires delicacy; So .do not adjust the
head unnecessarily.

INDEX sensor adjustment direction

pm—
|

INDEX sensor

Side 1 carrier

,O/ '
:;::::::::i: G%:::>,Mounting screws H
, &1

’ [ Tﬂ —— CE adijustment direction

HEAD AZIMUTH adijustment direction

" (D) Checking After Adjustment

Check the AZIMUTH with the BRIKON tester by reforring to Section
3.8. '




? ' | 3.6 Head Output Checking

y (A) Equipment to Be Used
‘ (1) Work diskette

t; (2) Oscilloscope ; B
| . ’ .

L, (3) Simulator

(4) DC supply (+12V, +5V)

{5) Flat-blade screwdriver (small)

(B) Check Method

| : (1) Connect the oscilloscope to the following check pins.

CPU PC Board

TPl : ;=" GND I‘W
E CH2 (INDEX PULSE)
: 5!,3 or 4 pin ; ‘

i CH1 (Pre—An-mLoutput)

E (2) Set the controls of the oscilloscope as follows:

é O ProbB.eeeeverivnnnnennnns. .. 10 0 1

1: o VOLT/DIV (CH1) ........vu... lOmV/DIV (AC)

3 o VOLT/DIV (CH2) ..... Cees e 0.5V/DIV (DC)

0 TIME/DIV tuviirvennnnnnnnnnns 20ms /DIV

?U O DISPLAY .ivveininennonnnas . CHOP
,ij: o TRIGGER ..... et +..s. On the rise of CH2
| 0 TRIG. MODE .evvvevnrennnnnn. NORMAL

!

(3) Insert the work diskette, and turn on the DD motor.

(4) Allows the carrier to step to track 39 (to track 79 in the case
of double track). -




(5) After writing the 2F signal with the simulator, read it.

(6) Operate the oscilloscope tq produce the following waveforms.

B LT R
CH1
(Pre-AMP - ‘ v
Output) V(HRX.) |V (MIN.)
|~
. \‘\ ‘ /'/Em—?f \\//
.- (Index
pulse)

(7) Check the pre—AMP oﬁtput voltage from the above waveform (CHI1).
. The following values are obtained by doubling the output voltag
of the above waveform. k

Criteria
6 48 TPIL: Over 650mV p—p
0 96 TPI: Over 420mV p—p

‘o'Ifrthe above values are not satisfied, replace the work diskette
~and perform the same test.

(8) Check the modulation. Measure the V (MAX.) and V(MIN.) from
the above waveforms, and find the modulation from the following

formula.
. _ [ V(MAX.) - V{¥I¥.) .
Modulation: M = ( TOBE ) TV MEN.)) x 100(7%]
M S 10%

o-Check to ensure that the modulation is 10% or less.
If it is over 10%, make the following adjustments.



(C) Adjustment Method

This adjustment can be made only for the FB-501 and 502.

-

\@/
Tl

(1) Turn the pad at the load arm end with a thin flat-blade
screwdriver while observing the waveforms with the disk
turning so that the waveform similar to the following will
be obtained. If the pad is worn, replace it before adjust-
ment .

CHL
(Pre~AMP
output)

~ CcH2
(INDEX
PULSE)

(2) After adjustment, adjust VRl by referring to Section 3.7.
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3.7 VRl Adjustment
(A) Equipment to Be Used
‘ - (1) Work diskette
(2) Oscilloscope
(3) Simulator
(4) DC supply (+12V, +5V)

(5) Flat-blade screwdriver (small)

(B) Test Method

(1) Conmect the oscilloscope to the following check pins.

CPU PC board

’ | NI

(READ DATRA)

(2) Set the controls of the oscilloscope as follows:

O Prove .v.veereeenereneeeaesess 10 21

0 VOLT/DIV .evvvrrnnnnnnn. ve... 0.19/DIV (DC)

0 TIME/DIV v.vvivvnvnnennn vev.. lus/DIV

0 DISPLAY trvrernrnenrnrenenens CH1

0 TRIGGER 4oivvneunenenenennens On the rise of CHI

o TRIG. MODE ......vvnun evevess. NORMAL




(3) Insert the work diskette, and turn on the DD motor.

(4) Allow the carrier to step to track 39 (to track 79 in the case.
of double track).

(5) After writing the 2F signal with the simulator, read it.

(6) Operate the oscilloscope to produce the following wave form.

Eliminate splitting.

CH1 (’

(READ DATA)

v
v
A

SR WRERGN SR S,

(7) Ensure that the above waveform 1s not trembllng I1f trembling,
make: the following adjustment.

(C) Adjustment Method

Adjustment the above waveform by turning variable resistor VRLl on
the CPU PC board to the right or left so that the waveform is not

trembling.
5 CPU PC Board

, L
@) A
C

(D) Checking After Adjustment

Checking VRI with the BRIKON tester by referring Section 3.8.




3.8 Checking by BRIKON Tester
(A) Equipment to Be Used
’ (1) Work diskette (diskette used by TEC: MEMOREX)

(2) BRIKON tester (Model 723)

(B) Check Method

(1) Perform an_autorsystem_test. The following should be satisfied.

) (a) Index Pulse Width » 1 to 5.7msec.

; (b) DD Motor Speed 200 * 6msec.
(¢c) Read Test (1 cycle) No error
(d) 'Window>Margin. A Over 750nsec.
(e)> éEép [ _ 48 TPI: 6msec.

96 TPI: 3msec.

(£) Asymmetry Less that 700mnsec.
(g) Write/Read Test No error
(1 cycle)

(2) Perform a read test 10 times; no error should occur.




3.9 Tensioning and Adjustment of Steel Belt

* Tools Used: Hexagonal Wrench for M2.6, Small and Large Phillips
Screwdrivers, Belt Tensioning Jig. Qif
’ s/
(1) Leave the pulse motor K only by referring to the section on pulse
motor BX removal. ' :

(2} Wind the steel belt on the pulley as shown in the left figure
below, and temporarily fix it with the belt stopper and mounting

screw H. Manually turn the pulley until the mounting screw H faces
downward.as shown in the right figure below.

Caution: 'Be sure to wear gloves when touching the steel belt.

H (M2.6x4)

(3) Put the right and left ends of the steel belt between the belt
supporter and belt holder plate as shown in the figure below, and
temporarily fix them with the mounting screws I (2 pcs).

I (P-2.6x4)




(4)  Turn.the lever of the jig until it is set horizontal as shown in
~+the figure below. Then place the pulse motor K on the jig, allow

the jig pins to be inserted into the right and left holes in the
steel belt, and mount the pulse motor K on the jig with the mount-

. ing screws D (2 pcs).

D (SMW-4x10

Horizonta
Direct

(5) Turn the lever of th

the belt, and tighte

jig untii it is set vertical to tension
screws I (2 pcs).

I}
a0

I (P-2.6x4)

Vertical ///////

Direction
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| (6) Turn .the lever of the jig until it is set horizontal -again.
: Then remove .the mounting screws D (2 pcs),-and remove the
pulse motor K from the jig.

(7) Tighten the mounting screw H. Cheék that the stell belt gaps A ,Q;f
and B are uniform when the belt supporter is slided horizontally to /_/
the right or left. ' '

Steel Belt A
4 \ | 1
| §~®t | — ] J o [
Bl. - B
O 0O o0 00

Belt Supporter

(8) Manually turn the pulley until the mounting screw H faces upward.,

~ Temporarily fix the track 00 stopper and cable clamp with the mount-
ing screw J. : SOOI

Finally, tighten the nut and spring washer in the original .state.

Frack 00 Stopper

J (SM-2.6x4)
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4. MAINTENANCE

4.1 PRCCEDURE FOR CLEANING THE READ/WRITE HEAD
In the FB-501, S02, 503 and 504, only the flopoy disk head cannot
be replaced. Because it is completely bonded to the carrier.
The head should be cleaned when dust and dirt particles are found,

Note that any other cleaning method than the one described below’
may cause scratches on the head.

1. Slightly damp a cottcn swab with isopropvl alchohol.

2. Part the load arm from the head without touching the
load button.

3. Softly wipe the head with the dampened part of the cotton swab.

4. After the alchohol has fully evapdrated, softly polish the head
with a clean cotton swab. ’

8. Place the load arm on the hezd. At this time, extream.
caution should be exercised to avoid shocks to the head.

4.2 - Caution on Handling Disks

° Avoid directly touching the mylar.

° Avcidé storing disks in locations with high temperature or
" hich humidity.

°© Always ensure that the disk is inserted properly.
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1. GENERAL DESCRIPTION

This circuit uses two independent LSIs: the LSI that controls

the signals from the pulse motor, DD motor, and the sensors and
the LSI for the read circuit, thus realizing an increase in
packaging density, compaction of the wunit, power-saving and

improvement of the reliability.




2.

BLOCK DIAGRAM

*

Drive Select'O‘

Drive Select 1

Drive Select 2

Drive Select 3

Track 00

Index

Motor ON

Write Data

Write Gate

Write Protect

+

Read Data

-«

Step

Direction

Side Select

In Use or
Hezd Iozd

Ready

Write ©
Protect

Active Lamp

Index

Spindle

Motor ON Motor

Control
R/W Data (Side 1)

R/W Data (Side 0)

Head Position

Track 00

Head Load

* Option .

(€



h 3.

Drive
Drive

Drive
Drive

Index

ELECTRICAL DIAGRAM

Motor Spindle
MOTOR ON ‘
: L Centrol ‘Motor
g
Select O — Ol
Select 1+ —6 o—at * Active
ID
Select 2 —0 & o © [ Lamp
Select 3 I ':IU
Index Index
Logic Sensor
|
Y
Medium
s Detacterx
* = —
[Ready] |
v
.. Head Head
[(In Use or 0 Icad Load
* Hezd Load] AL Driver Solenoid
Position '
Ste 3
¥ : Control ;tipplng
Direction - Legic oo
|
Y
B Track 00 Track 00
Txack 00 . Logic Senscr
Write Write
Write . Protect Protect
Protect Logic Sensor
i
hd
Write i‘/wtsrise
Gate '.an.ro _ Erase Heagd ©
Lagic c
=
v o R/W Head O
Writa “Write S
Data Ampliiier g Erase Hesad 1
U
X sz
Read Read R/W Head 1
Data Amplifier
Jy
- Side |
Salect
* QOpticn
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4, INDEPENDENT LSI AND READ LSI CONFIGURATION AND PIN NAMES
4.1. Independent L3I Configuration and Pin Names

Provided with the same functions as a custom cne-chip LSI, this : {Z}
independent LSI is designed considering the hard timing required- by

the flexible disk drive (hereinafter referred to as "FDD").

The package is made compact and operated from a single +5V. supply.

All the pins are TTL-compatible,

This LSI mainly controls the logic system.

Pin Configuration

/) (a7) o
(NC) E:::::‘(U (“) T 7
. ——— (NC)
(NC) ————  Os
Rd :_  — 05 ~
R+ - TOP ———— O, )
ey — (0:) N
1 S sn—) VIEW ——— (X
R,/TC T —— — O
Rig/ /120 C—— —— o,
NC) T—— 04
K, —/—— (13) (28) — (nC)
(13) (24)
HIH
Hl
UL
’\‘ ~A n:-\ 9 —"\‘—:[_
SS228.2° :Ei:iiﬁ

(-
| EE——
‘ 13 N s
OPEN(nbn—conncctabl_e) ( -



BLOCK DIAGRAM (EC-877)

_ 24P 36P o
RESET c{u\/ 4 RESET
L—{bo——> Internal Reset
TRKOO 40P 2 3 P \
Senser 44> FDT——“ TRKOO OUT
L
+5V
S 238P _—
DIR 148 > . D—D Q | F-HOTOR B
—IT RO P.MOTOR #&D
S e v P
+5v
' 20P
x bD DSQ P.MOTOR #C
= 26P
L TR Q P.MOTOR &A
Int. Reset -
AR &P
) +51 P.MOTOR
AR O Voltage Select
+5 [ +5Vv
+5v J’
44P r‘“_% S s __Do-—— 332 pre-Ready
Index %{E\f B o) D O b o = ady
pulse = = =
ﬂl;'aA R O 1TrO MIRrE
- I I ]
Motor on
A
CD Int.Reset
+5V
r"*—$ +5v
8 CH J,
”L—QA R 0 < 2P
Write 8P T D" ¢ Erase
1) ’ o’—— +5V Y
Gate DG — {5 -
+—JA e
B RO
Write 10P (D
Protect .
1 20P Internal Int Reset ———0(>——'
Xta 22Pp _——_@(j_—) clock
<i> —> Internal Condition
(475]9'12,16, Input
48P) 43p
—_—t . GND

+5V (Power) 18P |




Pin Names

Pin Numbe: Pin Name Pin Function
2 R5 Erase Gate
5 R7 Write Gate Signal Start and End Judgement
7 R8. Exﬁerﬁal Motor Rotation
8 R9 Write Gate
9 R10 Write Gate Edge
10 : KO Write Protect
14 K2 Direction
le K3 Side One Select
18 vee +5v
26 00 Pulse Motor Phase A ‘
28 0l PulserMotor Phase B
29 02 Pulse Motor Phase C
31 Q3 Pulse Motor Phase D
32 o4 Track 00 External Output
33 05 Ready
36 07 Soft Reset
38 RO Pulse Motor Voltage Select
49 R1 Tfack 00 Position
43 VSs F‘GND
44 R2 Index
45 R3 Step

2-6




4.2

Read LSI Configuration and Pin Names

This LSI is a monolithic read amplifier that outputs signals

recorded on the floppy disk in the form of digital signals.

them through the filtex. Then,

The LSI amplifies signals from the magnetic head -and passes

it passes them through the

differentiator, zero volt comparator and waveform shaper to:

obtain pulse outputs.

Features

Floppy Disk read processing is performed by one IC.

The outputs can be directly connected a TTL device.

Pin Configuration

Mo { i
" Inputs 2
Offset_ £l
Decoupling b
Gnd -----===mmm-- G

{E
 Components 1\
One Shot &
Componen-i:_;-zﬂ{ [

3---vcc 2

% | Amp

IS § Outguts
Active .
Differentiator
Inputs

B ‘; Differentiator
2

Components

é---llcc 1
Data

(Top View)

Block Diagram Differentiation
Filter Select
Wy YW -
» ITTTg 5v
I r—~ Digital Output
15 [l— l 13] 12] 11 10
A Sy T s e —
f
} Differenti- | Pezk
| ator i Detection
: - Compara-! -
Amplifica- _____J:j::::>___ixurs
tion  leee---------t-ocssizvtioind Shaping ol
i D.R.F _ 5
: gulse_ one- |1p o Hone- E
) (e T shot 8 c & Hshot [ |
—____1 ! ator :
1 2 3 ‘
4 5 6 7 -

A L

Gain Select

Analog Input
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One-Shot 1 One-~Shot 2
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5.

INPUT SIGNAL LINES (CPU TO FDD)

5.1 Drive Select Circuit and Indicator LED on Circuit

Protect Sensor

SW2
T,
!
4|In Use v 1o ol SW
SWl ! |
Drive r=m= , |
|
! | 1 9 8.
6 Se;ect __?3 ! D L__QE‘ 4:: _
' | : +5
Prive | 1
<|10| Select | 1o : R37
é 0 } l | 2 1 2
Drive | ! ¢ —__E[EE>7 3 S
] ) 3 Head Positioning
] IC6E~ 1] 11
12 Select o | C§ 36Pin~ Step Circuit
1 | | Write 5 4
) ! | Prot O 4 6
Drive | g ?zee;;‘-t .E 5111 R/W Head
14] select |: | e ¢ Common Gate
2 .______I 9
IC5-5 Pin Q- 10 Ilﬁﬁ———ﬂj Ready
2 3 »
Index o 1 :E§>3_____o Index/Sector
Sensor
> 6
Troo o 4‘ 13 Track 00
Sepsor 9 .8 : 7
Read o ‘lO‘:EE)3—~——4D Read Data
Circuit '
' 13 11
Write O——————lgj 13 Write- Protect

The drive select circuit and indicator LED on circuit are

configured as shown above.

Drive Select Circuit

When one of these four signal lines Drive Selects O to 3 is at
"Low" level, the drive corresponding to the low signal line
responés to other input lines and the gates of the output signal
lires of the drive open. Which of Drive Selects 0 to 3 the drive
corresponds to is selected by inserting a shorting pin of SWi,

Up to four drives are controllable.

Indicator LED on Circuit

Either of the following two lighting methods can be selected by

switching the shorting pin of SW2,



(1) By‘connecting the shorting pin of SW2 to "Ig", the LED
is 1lit by the DRIVE SELECT signal and IN USE signal.

(2) By connectihg the shorting pin of SW2 to "ID", the LED
is lit by the DRIVE SELECT signal only,




5.2 Side Select Circuit

! Q9' JL
;y +5V ' © RAG !

CTO

B3

'—l
fIaN
e

<L

T [52[FT0E SNE CUSTOM LSI

& | “|sELECT ey, [C6-16Pin
5v VS
_ 08 N

“ICN-1

CT1

CN-1{-

7
AN
r é@
A3

1
T77
This circuit is used to select either side 0 or side 1 head.

(In the case of the single side head, side 0 is automatically
selected.)

A low on this input signal line causes side 1 head to be selected
and a high on this line causes side 0 head to be selected.

Walting time is required between the instance at which the

selection is completed upon the change of the SIDE SELECT

signal and the instance at which write/read is enabled. However,

this signzl must not be changed until the erasing is completed

o
(1]
H
ot
[
M
0
o]
£l
[¢}
e
(D
o
-
(o]
o]
[8)
th

writing because of the tunhel erase
svstez emvloyed. For the tunnel erase system, refer to (2) in

il e DL Temam . 3 de
secticn 3.& Erase Circuit.




5.3 Head Positioning Circuit

+5 +5 5
6 l lrlﬂ
1 {
RALL T
ION 9Q 12 = = 9 e
DIRECT = p 35 ol
{_ = ’
3 g 5
+5 2 S l
1,02 D 0
T oz 1= RAD :
- L 3
STEP 139 2 3 o 5 6
c19. R
- 9T
2\ 3 =T
[} 1
5 l—)D—z— Tl
46 38 RALO | 24_{_—+ . ]
07 -;6 === Egi coMM 1
51| 73 T4 o’ com 2| b+
‘ 03 ' ‘ :
IC6 - =T . k o ¢ D Ee 5
02 = 51—{><B— = ¢ ¢ la|&h
ol 12 ¢ B 5
96, 4} 1IC12
K2 00 3 ¢ A 6
L1724

The head positioning circuit is configured as shown above.

This circuit is used to move the head using step pulses,

after the head stepping direction (inner ox outer direction) is
determined by the Direction signzl. When the Direction signal from
the host. computer goes low ancé & stsp vulse signal is inputted, the
head steps one track in the inner direction. When the Direction
signal goes high, the hezad steps in the outer direction,

R38, R39 and Q13 in the circuit ares used to drop the power when the

stepping motor is on standby. To crive the stepping motor, Q13 is

turned on by turning pin 38 ci ICg toc "High" level and a voltage
of 12V is applied to the stepping motor. To leave the motor on
standby, Q13 is turned off and about S5V is applied to the stepping

moctor through D8 to hold the motor.




The timing chart for the Direction signal and Step signal is

shown below.

MOTOR ON

DRIVE SELECT

-

DIRECTION

] lus min ’__ﬁ lus min . : ‘ Lus
k~lus min. —4 F—‘min

STEP | ' ]_;;  L_J

t 25ms_min N

t=seck time FB=501,503 6[{ms]min.
502,504 3[ms]min.

~Inwriting or reading data, it is necessary to wait for at least

a period of seek + settling time after the final step signal to

stabilize the head.




5.4

5.5

WRITE GATE Signal

When the WRITE GATE input signal. line of this circuit is low,
the write circuit is made operable. However; wfiting~Will
not occur, When the WRITE PROTECT output signal line is low
(in a write desable state) or the corresponding FDD is not
selected by the DRIVE SELECT signal line. When this input

signal line is high, the FDD is in the read mode.
WRITE DATA Signal

This input signal line is used to transfer data to be written

on the disk.

When the FM- or MFM-modulated signal turns from "High" to "Low"
level, reverse current flows through the head to generate
magnetic flux changes in it to write data on the disk. This
input signal line is valid only when the WRITE GATE and DRIVE
SELECT input signal lines are low and the WRITE PROTECT output

signal ‘line is high.



5.6 Write Circuit and Erase Circuit

Delay Erase
Circuit Ampli-
WRITE PROTECT — 1 WYrite fier
Power PR
WRITE GATE =~ Gate - : Erase Head
DRIVE SELECT g :
I
Write R/W._Head
POWER SENSE ——— Amplifier :
) )
!
R S,
Data
WRITE DATA Latch
(Flip
Flop)
Common B
Driver

(1)

Write Circuit
The block diagram for the write circuit and erase circuit is
shown above.

‘he write data modulated in the FM or MFM system is divided by

3

th

data latch (flip flop) to become a WRITE DATA pulse.

o

The write amplifier output signal becomes a rectangular signal
that is inverted by this WRITE DATA pulse. In othér words,
the write amplifier inverts the polarity of the head current
through this signal to cause the magnetic flux synchronized

¢ith the WRITE DATA pulse to be generated in the gap of the

%

rezf/write head and the media is saturation-magnetized and

recaross
ka—jetelqoi_lsd

The writs rowerx gate opens only when the WRITE PROTECT output

sigmzl lipe is high andé the WRITE GATE and DRIVE SELECT input

sigmzi lines zre low, enabling writing and erasing.




The timing chart for the write circuit is shown below.

WRITE GATE -—-—I | ‘ | : "—-‘

S S S | S— | )

Flip Flop (+) .
ASR e T e B | B

Flip Flop(~) ———-l-_—l I —L r - L____J_—

Write Amplifiew

(Write Current)




(2) Erase Circuit

The timing chart for the erase circuit is shown below.

WRITE GATE  ———— y ——

tl £2

Erase Amplifier
Output

Common Driver

The tunnel erase system is adopted for this FDD. It consists

of a broad-width read/write head’followed by a tunnel earse
head designed to allow the inner dimension to have the recording
information track width. The information once recorded through
the read/write head is trimmed at both edges by the tunnel erase
head to be shaped to the desired track width. By doing this,
even if track divergence occurs, it will not interfere with the
adjacent track because the signals for the information track
width are efficiently secured by the broad-width read/write head,

thus securing the S/N ratio and improving the track density.

Media running direction >

Erase Head

///////// ' New data

Previcus data

LLLLLSLL

N

h

7 XN ’
€ Read/Write Erase Head
Head




For this reason, the erase amplifier output signal rises t1l milliseconds
(minimum ﬁiﬁe required for the location written on the disk by the
read/write head to reach the erase head) after the WRITE gate signal
turns from "High" to‘"Low" level, causing current to flow through

the erase head to perform DC erasing. Then, the erase amplifier

output signal falls t2.seconds (maximum value of time difference

of above tl) after the completion of writing on the media. (when the

WRITE GATE signal rises), thereby completing the DC erasing.

Tl and T2‘sécohds are previously-determined by the delay circuit.



5.7 MOTOR ON SIGNAL

CN-4

16

MOTOR
ON

7 IC6
R8
+5v
7 RA-11
.8 4
2 15
2| =
%Féver 5
rL NI N T R
T DD lMotox

A spindle motor drive signal appears on this input signal line.
When the input signal is low, the spindle motor turns.
Conversely; when the signal is high, the motor stops.

This signal line responds regardless of the DRIVE SELECT signal,

The start-up time for the spindle motor requires 0.5 seconds.

T,
‘,‘ G




6.

OUTPUT  SIGNAL LINES (FDD to CPU)

6.1 Index Circuit

+5V

CN-4

{ - INDEX

\ZZF. - INXSO l 2 FTE
GND | 1E—

44 . L ——-
. R
R2 o7 ' ; .

o

IC6
”r
+35V
DD: Motor PC
--------- goard

The index circuilt is configured as shown above,

When the index sensor detects the index hole in the disk,
this output Signal line goes low indicating the beginning
of & track. o '

The waveform of TP2-4Pin, while the media is turning is shown

v.below.

4Pin 3ms (NOM)
200ms
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6.2 Track Q0 Detection Circuit

v +5V \;w
TP2-2Pin
© ]34
. R29 — D 5 ——————7
40 o1 W— TRKZS1 {4 -ngggj—
]
RL - __1{3s6 : A
07 N C 3= : s
s [
+ ]
1C6 +5 M TRKZL 1
12 Track 00
04 o wr Sensor

YA
a5

-

TRACXQ0 13

The track 00 detection circuit is configured as shown above.

This circuit detects track 00, the'outermost track of the disk,

through the track 00 sensor, and sends a Track 00 signal to the

host computer.

With’the stepping motor turning to move the head toward Track 00
(outer side of the disk), the light of the track 00 sensor LED

is cut off when the head comes near Track 00, causing the photo-
transistor to turn off and pin 40 of IC6 to go low. When the
stepping motor reaches phase AD within the range of Track 00,

IC6 outputs a "High" level on pin 32 and the external output pin
goes low. A '

07 of IC6 is a Soft Reset pin. The Soft Reset line goes low upon in

initially resetting the IC6 after power is turned on.
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The waveform on test pin TP2-2Pin is shown below.

_1 Ofr

STEP from l l 1Tr l— 1Tr ] 2Tr "l
HOSt
(FB-501,3) le 6ms T1726ms+15ms
— —

gggﬁ from 3Tr [] 2Tr 1Tx f- OTr [- 1Txr 2Tr 3Tr f] 4Tr»F]
(FB-502,4) ‘ | 3ms T1>3ms+15ms l
Direction
TP2-2Pin-——o T2 e mm

= 1

b e o e o e o e e e et i o e e o - - ——— ——— -
Track 00

0.5ms

* For T2, see the section on track 00

adjustment.



6.3 Write Protect Circuit

07 36 +5V
R2
8 9 :
o@r 7
' N
ICl0 .
Write Protect
Sensor
| o] WRITE il L
=zl & 13 12
{C{ ] PROTECT
&)
WRITE 11 |5 4 o
CIRCUIT 6
wW.G
N

This circuit is provided to prevent erroneous erasing of protected
data recorded on the disk.

The "Low" level signal is outputted when the write enable notch

of the disk, inserted into the FDD, is covered with a label,

thus disabling writing to the disk. Conversely, when the

"High" level signal is outputted, the write enable state is assumed.
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6.4 Read Amplifier Circuit

‘\'\_‘// bttt ieiinds

i
13 4
t @I
Read/Write Head k-TL--—J
Differ-

\\\\\ Pulse

Low
] . Com-
Pass o entia- pa?a—j:> Shap-

Filter tor tor ing

Read
Data

Common
Driver

The block diagram for the ‘read amplifier is shown above.

This circuit picks up data recorded on the media through the
magnetic head, and outputs read data close to the recorded
signals by amplifying, although it slightly deviates time-wise,

identifying, and pulse-shaping the data.

The timing chart for the read amplifier circuit is shown below.

Low Pass Filter Output (+) ' ////\\\\ ////\\ //’\\\\
*TD3 ‘\\v/// v\\\////

Low Pass Filter Output (=) . g : : '
*TP4 \\\\////f \\\\V// \\v///,

Differentiator Output (+) //\f/f\ - - /ﬂ\///ﬁ\
A A

Zero close Point

Differentiatdr Cuﬁput(—) //ﬁ\‘/ﬁ\\l/ //,\\//\\ ///\\ yd

AV Y AV A

Comparator Output’ ___J/ﬁf_—f_l;;___g;ff“————1 —(/——1¥7 //—_____,_

Pulse Shaplng Output ‘. ﬂ rl ) SH rL__rl FL, IW

(READ DATA)
*TPl - TP2 (GUD)



7.

OPTION

7.1 Head Load Circuit and Ready Signal Qutput Circuit

+5
J4 J3

34

READY

o 10 515 i E
11
y— D.S

[cn=

IN USke O
HEAD LOA

"

) +5 1T +5 . +12"°|_’
+5 c22 A

. ¢ | |

3 | cg R 1ra—'§[A

HLS

N (98]
ST
) -

D) .

RAll 7 | 5| : 5 Q
Pl e < T
—

4 9 e

—~
w

R32

.36 2, 3

—"_—_)1 D
+5 7

IC-6 05 —33_—%7D6

The head load circuit and ready signal output circuit are

configured as shown above.

The head lbad circuit loads the read/write head onto the medium

by driving the head load Mg, making the head ready to read or

write, In using the IN USE or HEAD LOAD signal line (pind of

CN4) for loading the head, the following three use methods are

selectable by changing SW2.

(1)

(2)

When the shorting pin of SW2 is connected to "HL":
The ‘head 'is loaded by the HEAD LOAD signal and PRE
READY signal. »

When the shorting pin of SW2 is connected to "HD":
The head is loaded by the DRIVE SELECT signal and PRE
READY signal.

il jilz

W,



; g

(3) When the shorting pin of SW2 is connected to "HM":

The head is loaded by the MOTOR ON signal and PRE

READY signal,
The PRE READY signal checks two states, media insertion and
rotation, by detecting three turns of the medium through the
index detection circuit, and causes a "Low" level signal to be

output from pin 33 of LSI6.

R33 and Q12 in the circuit are used to drop the power when the
head load Mg is operating. Current flows between pins 3 and 4
of IC8 at attraction, and accross R33 and between the collector

and emitter of Ql2,

The READY signal can select either of the following two use
methods by connebting'jumper J3 or J4,
(1) When J4 is connected: '
A READY signal is output by the PRE READY of LSIc,
(2)  When J3 is connected: ' '
After LSI6 outputs a PRE READY to make the head loaded,
a READY signal is output,
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1. SOFT ERROR PROCESSING

1.1 General.

The following soft errors are often mistakenly for errors
caused by troubles or mis-adjustments of the disk drive.

o - Errors caused by improper operatlonal procedure, 1ncorrect
programmlng or damaged disk.

o Software error caused by dust in the air, random electriec
interference or other external cause.

Unless a defective assembly point or damage point is clearly

found in wvisual inspection, check to see whether the error

repeats with the current diskette and also whether the same error
- if caused with other diskette.

1.2 Detection and Correction and Read Error
Read errors are usually caused by the following conditions.
(1) Dust between the read/write head and disk; usually dirt
resulting from dust is eliminated by the self-cleaning
wiper in the-diskette. .

(2) Fine track diverxgence which is not detected during writing.

(3) Wear of damaged head load pad or .wear of disk caused by side
0 or side 1 of double~side head.

(4) Improper grounding of the power supply of the disk drive in
the host computer.

(5) Improper motor speed
To correct soft errors as above (1) to (8), follow the steps below.
(1) Re—vead tqe error-occurred track ab bout 10 times.

(2) If the data is not restored in step 1, allow the head to move
to track 00 and mzke sure that the head is at track 00.

(3) Move the head to the error-occurred track.
(4) Repeat step (1).

(5) Errors which cannot be corrected by repeating the above steps
are unrecoverable errors.




1.3 Write Error

2n error which has occurred during writing is detected during
a subsequent reading of the data written,

(1) To eliminate the error, write and read again.

(2) "If the error still occurs after the above procedure is repeated a
few times, perform reading using another track to determine
whether the disk or drive is malfunctioning.

(3) 1If the error persists, change the disk and perform the above

procedure.
If the: error still persists, the drive is defective.

l.4 Seek Error

Possible Cause.
(1) The pulse motor or pulse motor drive circuit is defective.
(2) The carriage is defective.

There are two procedures to correct seek errors.

(1) -Readjust the belt tension. /Refer to Chapter 2.

(2) Readjust track 00. ~————— Refer to Chapter 2.

1.5 Interchange Error
Sometimes data written by a disk drive cannot be read by another
drive. This phenomenon is called "interchange exror".
The points to be checked are:

(1) Head alignment is defective ... Refer toc Eesad/Radial Adjustment.

(2) Head output is not encugh ... Refer to Head Output Adjustment.

(3) The motor speed is incorrect ... Refer to Motor Sceed
Adjustment.

(4) Check the center hole of the disk.
If the center hole of the disk is damaged, chsck the clam
mechanism.




2. FLOPPY DISK DRIVE FOR REPAIR

2.1 Have the user send you the defective floppy disk drive together
o with the diskette which was used when the user found it defective.
Without this diskette, you may fail to locate the trouble.

2.2 Be sure to get information from the user about the operating-
conditions at the time the user found the floppy disk drive
defective. This will help in troubleshooting later,

a). . If the Active lamp will not light and the unit does not
operate at all, check the DC Power Supply.

b) If the Active lamp lights but an operating sound is not heard
inside the unit, procesed to section 3.1I.

c) If stepper motor turns without causing carriage. movement,
proceed to section 3.2,

d) If the drive executes. contlnuously but fails. to read and
write, proceed to sections 3.3 and 3.4.
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3. TROUBLESHOOTING PROCEDURES

X

Connect the sample as shown in the
figure on the prec

eding page.

L}

Turn on the units in the order of drive 0, drive 1 (sample), -
CRT and host computer.

v

Insert the diskette with a

a diskette e

Xexciser program into the drive O,
and lock the door. Insert a work disk into the drive 1, and lock
the door. '
Y
Select the drive, and turn on the DD motor to restore thé head to
@ Track 00. '

Check the power unit.
. ;

Go to the medi
. rotztion check

pressnt? (TP2-pin 4) routine.

\\I/,Yes o

T~ No .

Is there Go tc the tracking
<:::ja trzck O mechanism check routine.
Signal?(TP2-pin 2)
Yes

Initialize track 0 of drive 1 and read it continuously,

CONT'D ON

NEXT PAGE




CONT'D FROM
PRECEDING PAGE

No

Does
any read error

Qccur?
T~
Yes
- Is No
The write circuilt
) normaliz///g/
; Yes ;
? Go to the read Go to the write
clrcuilt check ‘circuit routine.
routine.

A

Load a re

a om drive 0, ané replace
the disket

—
ith the diskette used by the user.

D

e o

Y

Repeat a read test on TROO thru TR39/TR79 on drive O. ' ‘Q&

heck the
Lcompatibility.

o}
0
o
.
o

errors occur

i frequently? nermal.
I} ~ v
. The diskszz= c¢f
Yes )
the user is
1 dafective.

Check the
compatibility.




3-1 MEDIA ROTATION CHECK

\_ START

Is the motor

No

The interface or cable
4| ©of the host computer

is defective

Is TP-2 pin 4
utputting a pulse

No

on signal LOW?
Will the No -
motor turn at all?

signal?

Check the DC

< Pin 3 of IC13 outputs NO

No . a pulse signal
DC supply normal? supply items —»- : (
Yes
Replace the
Retighten the drive PCB
Is the set set screw -
gcrew of the DD motor : . >
loose? Yes
l Replace or a media slip?
Yes ; 3 )
connector of the DD repalr the L
notor abnormal? lconnector } Yes
Replace the
clamp
' : v No
Is pin 15 on ICL2~__"
at low level? Replace ICl2
Replace the DD
motor.
Adjust. the media
rotation speed :
Replace the
index sensor
or DD motor
. ves Pin 1 of ICL0~_ N°
Replace <——————<::::outputs a
Iclo pulse signal
Y.
Adjust the

index burst
time




3-2 Tracking Mechamism (Track O Signal Won't Be Generated)

No

The interface cable of the
host computer is defective

Is the No

Check the DC supply

DC supply
normal?

Yes
Outputs of pins

Yes

@1,12 and 13 of No
IQEEIESEmal?

Turn off the power
switch and move the
carrier by hand in
both directions

<T/’f;/;;£\;;;?1er No

movement smooth?

A

Is the steel _belt
No

» Replace the carrier.

Excessive tensioning of

the head cable.

broken or the set
screw loose°

[~

Replace the pulse
motor,

steel belt,

L

Adjust CE
alignment

by using the
diskette,

Adjust or replace the P




Is the collector of

Q11 at low level when No
blagE paper is inserted
into the track 00 detector?

Is pin 4 on N
CN-8 at High levels o

Yes
.IS pin 4 on. CN-8 at . Replace Qll
high level before the, NO .
carrier touches the 7 -
0 stopper?
Is an output generated
Yes ~ No

on the interface
connectoxr?

Adjust the position
of the interrupter : ¥

The interface or cable
of the host computer
is defective

Replace ICl3,14
or IC5

b

Replace the
intarrupter




Is a high or-~low

~ No o
step pulse outputted L . '
at pin5 of 1c327 = o IC3‘lS defective.

Yes

| Are the waveforms No
| ' <Of pins 4-7 of IC12—— » - IC6 is defective,
™~ normal?

¥ Yes

IC12 is defective.

i H
A
[ob
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3-3 -Write Circuit Check

START

Is write data input No

< pin 22 on CN-47 The interface of the host computexr

\\\\\[///// or the cable is defective.

Is pin 24, wrlte NG
gate on CN-4 at low E

levekj//////

Yes
Is“pin 6 on ICll . No
| Yes ' Pln 28 on CN— - Yes | ° Write protect
' at low level’> state

° Check the
Notch of
media.

Is any of the DS

S’Gﬁcl (pin 6,10,12 or———————q<5:>
lé?‘at low level?

No
Yes

No [Connect the

shot pin to the
" '|IDS signal
Do the levéfgf5f\H\§nd L \\\\\T///// terminal

appear r~5€ 8th pin of s~ No Yes i
aite tely with those
) ;Ei9thypln? erté/g;i:\;\ lied ( »
~ TESmm=R . Yes Replace ICS
ves : to pEE\ii/ff/;CS? —_—
No
-

[Replace ICclo




I
i
i
|
i

Is pin 3 on RA4~_No

Sat 12v?
\

Yes

Y

Is pin 1 on RA3

Y

Does/gg;\ngel of

Q67§écome H and L (on

<\and off) alternately

inh.ggg/level of
0772

A

Will piﬁ\l\and
4 on”RA4 turn Hi&B\and
gy? Check with

ocgilloscopes?
S\\\T§;s

Y

Replace the carrier assembly

Adjust the head alignment

Replace L4 or check
the DC power supplv
unit

Replace. DI,
Ql or Q2.

| Replace Ic4

K



3-4 Read Circuit Malfunction

+ START

No
Doés an output

waveform appear at pin
16 and 17 of IC1?

Yes

Does a differential No

ICl or head is defective.

waveform appear at pins
3and 4 of TP1?

Yes

oes a read wave- No

Q4 or Q5 is defective,

form appear at pin 10
of IC1?

No

Does a read wave=

L.
»,

IC1 is defective,

form appear at pin 8
IC13?

Y

The interface of the mcst
computer of the cakle is
defective.

IC10,14 or 13 is defective
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& RECOMMENDED PARTS LIST

Catalog Number
MODEL  FB-503

AUG. 5, 1985

TEC' . TOKYO ELECTRIC CO.,LTD



MAIN UNIT
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DESTINATION:

CAT.NO.: 8790133

A&A JAPAN, LTD.
WHGULE PARTS LIST/MFR. SELECTION LIST

CHECKED BY :

DATE: Aug. 5, 1985

MODEL NO. : sk 1 o L MFR’S SELECTION FOR
MFR.: TEC PO NO. /
RS LOCATION DESCRIPTION REF.NO. | MFR. PAR:I‘ NO. PRIME SOURCE RANK %’::g UNIT COST SELEI;;[T?SI\ILSION
NO. : . /SUBSTITUTE UNIT QTY US
Base Clamp Assembly Al CFABK-60102 1
carrier B Assembly A2 CFABK-60303 1
Mdtor, Pulse Assembly A3 CFABK-60405 1
Mbtor, Direct Drive Assembly | A4 CFAAK-60304 1
PCB Assembly, MAIN AS CFEAK~06145 1
Cover Assenbly, Front Ml CFAAK~60801 1
Interrupter Assembly M2 CFPAAK=61201 1
Base, Main M3 CFA40-60102 1
“Spring, Vibration-Proof M4 CFAAK-62501 1
Shaft, Carrier M5 CFA10-61201 2
Shaft Support,'Inside M6 CFA20-60601 1
Shaft Support, Outside M7 CFA20-60701 1
Guide, Cable M8 CFA3S—61401 1
Lever, Clamp M9 ' CFA35-60602 1
Plate, Insulation M10 CFA45—60901 1




A&A JAPAN, LTD.
DESTINATION: WHULE PARTS LIST/MFR. SELECTION LIST CHECKED BY :

DATE: Aug, 5, 1985

CAT.NO.: 8790133

PAGE: 2 OF 13

MODEL NO. : ' MFR'S SELECTION FOR
MFR,: TEC PO NO. /
» 9 ] )
RS LOCATION PRIME SOURCE QTY SELECTION :
DESCRIPTION REF. NO. MFR. PART NO. SUBSTITUTE RANK PER UNIT COST QTY EXTENSION
NO. o ! | uNIT Us $

. Terminal M1l EEH00-05600 1
Screw, Machine Double Sems M1l2 - 88X240100A2 : 2

with Pan Head M4x10
Screw, with Washer . M3x6 M13 SSJ230060A2 3
Screw, Machine Sems M14 SSW226060A2 1

with Pan Head M2.6X6
Screw, Machine Double Sems M15 CFA45-62601 : 2
with Pan Head M2.6x8
Screw, Machine Bind M16 | CFA45-61401 3
with Pan Head M3x6 : ‘

Screw, with Washer . M3x8 M17 S$5J230080A2 e 1

Screw, Machine Bind
with Pan Head‘M3x8 M18 CFA45-61402 : 4
Screw, Dish Head M3x8 M19 $55230080A2 | ' 12
Screw,Machine Sems M20 SSwW230060A2 2

with Pan head M3x6




A&A JAPAN, LTD.

DESTINATION: WHGULE PARTS LIST/MFR. SELECTION LIST CHECKED BY :
CAT.NO.: 8790133 \\ | DATE: 2Aug. 5, 1985
MODEL NO. : EAGE: 3 0F L3 MFR’S SELECTION FOR
MFR.: TEC PO NO. /
' RS LOCATION PRIME SOURCE QTY SELECTION
X6, DESCRIPTION | REF.NO. | MFR. PART NO. [SUBSTITUTE RANK Jﬁﬁr UNIT COST | (py EXT[I;:SNZ;ON
Base ‘Assembly, Clamp Al , CFABK‘—60102 ‘ 1
Clamp Assembly ’M20 CFABK—GOGOL 1
Base, Clamp M21 | CFAAK-60102 1
Arm, Clamp M22 CFAAK-60201 1
Shaft, Clamp Lever M23 CFA10-60301 1
Spring, Clamp Lever M24 CFA30~60301 1
Spring, Cam Lock M25 CFA30~60601 1
Cam, Clamp M26 CFA35=60501 1
Cam, Clamp Lock M27 CFA35-60901 1
Ring, E-type M3 M28 SRE030000EO 3
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A&A JAPAN, LTD.

DESTINATION: WHOLE PARTS LIST/MFR. SELECTION LIST CHECKED BY :
CAT. NO.: DATE: pauq,.23, 1985
Lo PAGE: 4 OF 13
MODEL NO. : MFR’S SELECTION FOR
MFR.: PO NO. /
RS LOCATION PRIME SOURCE QTY SELECTION
_ DESCRIPTION REF.NO. | MFR. PART NO. RANK | PER | UNIT COST , EXTENSION
NO. /SUBSTITUTE QTY
UNIT Us
Carrier B Assembly A2 CFABK-60303 A-2 1
Carrier Assembly A2-1 ] CFAAK-60503 1
CFAAK-60505 1
Head Arm Assembly A2-2 | CFAAK-60603 1
CFAAK-60605 1
Head Spring A2-3 | CFA30-60201 1
Head Arm Supporter A2-4 | CFA20-61701 1
Flanged Screw A2-5 | 88N226060A7 2
Washer A2~6 | SWAOQ30050A7 2
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A&A JAPAN, LTD.

DESTINATION: 'WHOLE PARTS LIST/MFR. SELECTION LIST CHECKED BY :
’CAT.’NO'.: e o k' ' o DATE:’ Aug. 23, 1985
MODEL NO. : PAGE: > LB MFR'S SELECTION FOR
MFR. : PO NO. /
| - . QTY SELECTION
RS LOCATION DESCRIPTION REENO. | MFR PART NO. | MESOURCE Y pank | pER | UNITCOST | o -EXTENSION
NO. ' /SUBSTITUTE UNIT QTY s $
Motor, Pulse Assembly A=3 CFA"BK—60405 1
Pulse ‘Motor K A3-1| CFAAK-60703 1
CFAAK-60709 1
CFAAK-60711 1
Belt Fastening Plate A3-~2 | CFA20-60501 2
Belt Suppotet (A3-3 CFA20-61001 1
Cable Holder A3-4 | CFA20-63601 1
ST Motor Frame - A3-5 | CPA20-62901 1
Belt Stopper 2 - A3-6 ‘CFA20-63701 1
Belt A3-~7 | CFA45-60701 1
Sems Screw A3-8 | CFA45-62301 4
Nut A3-9 | SNC030018A2 2
Spring Washer A3-10| SWS030000A2 2
When A-3 Motor Pulse Assembly Disassemﬁling CFABK5,60801 Belt Tensioning Jig ($528) Required.




A&A JAPAN, LTD.

WHOLE PARTS I.IST/MFR. SELECTION LIST

DESTINATION: CHECKED BY :
CAT.NO.: 87900133 - DATE Aug..5..1985..
PAGE: 6§ OF 13 , o
MFR'S SELECTION FOR
PO NO. /
ﬁkgdﬁanN REF. NO. MFR. PART NO PRIME SOURCE RANK %gg UNIT COST SEuﬁ§¥§L$0N
- DESCRIPTIC REF. NO, . T NO. : ,
NO. o /SUBSTITUTE UNIT QTY Us
PCB Assembly, MAIN AS .
Linner IC, HAl16631P icl EASOO—127OO 1
IC, SN75452 TTL Ic2 EAQ00-05000 1
IC, SN74LS74A TTL 1C3,5| EAQ00-12700 2
IC, SN7406 TTL ICc4 EAQ00-07500 1
or Equivalent
IC, M53206 TTL EAQQ00-07514
CPU ~ EC-0877 1C6 EA006-40700 1
“IC, SN74LS86 - TTL S ICT EAQ00-15900 1
or Equivalent
IC, M74LS86 TTL EAQ00-15914
IC, SN74LS14 TTL IC10 | EAQ00-17200 1
] | or Equivalent
IC, DN74LS14 TTL EAQQ00-17206
IC, SN7438 TTL ICll,| EAQO00-10000 2
13 or Equivalent
IC, M53238 TTL EAQQ00-10014
Transistor Array uPA2003 1

IC12

EAS(00-03000




 A&A JAPAN, LTD.
DESTINATION: WHULE PARTS LIST/MFR. SELECTION LIST CHECKED BY :

CAT.NO.: 8790133

DATE: Aug. 5, 1985

PAGE : 7 OF 13

MODEL NO. : ' , MFR’S SELECTION FOR
MFR.: TEC ' PO NO. /
RS LOCATION DESCRIPTION REE.NO. | MFR. PART NO PRIME SOURCE | ANk %g U T SELEI?;’IF(I)SI;SION
NO. o ' ' /SUBSTITUTE e NITCOST 1 g1y
UNIT Us §
IC, SN74LS02 TTL IC14 | EAQ00-15800 1
S or Equivalenit
IC, M74LS02 TTL EAQ00~15814
Transistor 2SC2021(NPN) Ql,2,| EAANOO=-18900 | 3
8illicon 1l 1 R
Transistor 28A937(PNP)

NE)

Pranslaktor 25AB8L(P
Lo Sillicon
Transistor 2SBY909A(PNP) EABOO~11500

Sillicon
Zener Diode RD3.3EB D1 EADTO0-17900 1
Diode 188133 D%,3, EACT0-09400 , : 3
Zener Diode MTZ5.1B D4 EADT0-19900 1
Diode  ISR35-200A Sillicon | D8 EACT0-09200 1




A&A JAPAN, LTD.

DESTINATION: WHWLE PARTS LlST /MFR. SELECTION LIST CHECKED BY :
CAT.NO.: 8790133 Gleson i T . e DATE: aug..5, 1985
MODELNQ.: v — o : - ’ PAGH g.of 13 MFR'S SELECTION FOR
MPRg TEC PO NO. /
A T ! SELECTION
RS LOCATION |- : v PRIME SOURCE QTY
DESCRIPTION REF, NO. MFR. PART NO. RANK PER UNIT COST ) EXTENSION
NO. /SUBSTITUTE UNIT QTY US $
Diode Array DANZ201 DA1, 2}, EAC00-09300 4
3,4 :
Diode Array DAP201 DAS5 EAC00-09900 1
Resistor, Carbon 2200hm R1,9 ECC1GT221JB 2
4w +5% v
Resistor, Carbon 39kohm R2,28| ECC1GT393JB 2
Bw 5% v .
Resistor, Carbon 560o0hm R3,12{ ECC1GT561JB 2
hw +5%
Resistor, Carbon  100kohm | R4,5 | ECCLGT104JB 2
Lw +5%
Resistor, Carbon  820ohm R6 ECC1GT821JB . 1
%w +5%
Resistor, Carbon 2700hm R7,8 ECC1GT271JB 2
Hw +5%
Resistor, Carbon 10kohm R10,1% gccliGT103JB 7
Lw +5%. 19,201
122,34,




A&A JAPAN, LTD.

DESTINATION: WHULE PARTS LI ST /MFR. SELECTI ON LIST CHECKED BY :
CAT.NO.: 8790133 ‘ DATE: ayg. 5, 1985
PAGE: 9 OF 13
MODEL NO. : ’ MFR’S SELECTION FOR
MFR.: TEC PO NO. - ‘ /
RS LOCATION | PRIME SOURCE QTY SELFLTION
DESCRIPTION REF. NO. MFR. PART NO. SUBSTITUTE RANK PER UNIT COST QTY EXTENSION -
NO. / u UNIT , : US $
Resistor, Carbon 47Kohm R11,26 ECC1GT473JB 2
Lw +5% :
Resistor, Carbon 4700hm R13,29 ECC1GT471JB 2
Resistor, Carbon. R15,168 ECClGT562JB 2
hw' +5%
Resistor, Ca BCCLGT2220B 2
1
1
Zener Diode RD3. 3EB  EADTC—17900 1
Resistor, Metal Film Mold R24 CFE61-05301 1
110ohm 1w +5%
Resistor, Carbon 2.4Kohm R27 ECC1GT242JB
Lw +5% '
Resistor, Carbon 1Kohm R35,39 ECC1GT102JB 2
Ww 59 : : :




A&A JAPAN, LTD.

WHULE PARTS LIST/MFR. SELECTION LIST

DESTINATION: CHECKED BY ;
CAT.NO.: 8790133 DATE: Aug, 5, 1985
: . PAGE: 10 OF 13
MODEL NO. : : MFR'S SELECTION FOR
MIR,: TEC PO NO. / ]
RS LOGATION l)l"iCl(ll"l'i()N REF. NO MFR. PART NO PRIME SOURCE RANK Q,TIZ{ UNIT Sth;)i'll%r:lS[ON
NO. . o ’ ' /SUBSTITUTE PE COST } gty
UNIT Us 8

Resistor, Carbon 180ochm R36 ECC1GT181JB 1

Lw +5%
Resistor, Carbon 1500hm R37 ECC1GT151JB 1

4w +5% :
Resistor Array 2Kx2, 22Kx2 |RAl ECM00-18300 1
Resistor Array -3Kx2, 10Kx2 |RA2 ECM00-18100 1
Resistor Array 2.2K,10K, RA3 ECM00-17900 1

' 150,270 '

Resistor Array 330x2, 2Kx2 |RA4 ECM00-18200 1
Resistor Array 2Kx2, 10Kx4 |RAS ECM00-18000 1
Resistor Array 470x2, 1Kx2 |RA6 ECM00-18400 1
Resistor Array 47Kx4 RA7,8,) ECM00-00300 3

1/8w +5% 9
Resistor Array EXB-P86472K |RAlO ECMO00-08800
Resistor Array EXB-RB7151K |RAll ECM0O0-15700

or Eguivalent

IC Socket EED0O0-05600




A&A JAPAN, LTD.

DESTINATIdN: WHULE PARTS LIST/MFR. SELECTION LIST CHECKED BY :

CAT.NO.: 8790133

DATE: paug. 5, 1985

PAGE: 11 OF 13

MODEL NO. : MFR'S SELECTION FOR
MFR.: TEC ) PO NO. /
RS LOCATION PRIME SOURCE QTY SELECTION
DESCRIPTION REF.NO. | MFR. PART NO. ) RANK | PER | UNIT COST , EXTENSION
NO. /SUBSTITUTE QTY
UNIT us $
Capacitor,'Ceramic Cl,4 EBJT0-11400 2
510pF 50V +5%
Capacitor, Ceramic c2,3, EBIT0-00919 13
0.1uF 50V +80%,-20% 6,8, or REquivalent
9,11, EBIT0-00902 13
15,20, or Equivalent
24,25,
o 27
Capacitor, Ceramie :@g' 3 (EBJTO-15400) 4
b , S e Tl R s e e
Capaeitor, Ceramic €18, 20, (BBJTO~05200) 5
L 21123, e
27
Capacitor, Ceramic Cc5 EBJT0~07200 1
2200pF 50V +10%
Capacitor, Ceramic Cl0 EBJT0-07500 1
100pF 50V +5%
Capacitor, Ceramic c12 EBJT0-11500 1
560pF 50V +5%
Capacitor, Ceramic Cl3 . EBJT0-13900 1
300pF 50V +5%
Capacitor, Electrolytic Cl4,16| EBB00-53800 2
10uF 16V .




A&A JAPAN, LTD.
DESTINATION: WHULE PARTS LIST/MFR. SELECTION LIST CHECKED BY :

DATE: Aug. 5, 1985

CAT.NO.: 8790133

PAGE: 12 OF 13

MODEL NO,. : L , MFR'S SELECTION FOR
MFR,: TEC PO NO. /
: - ' SLECTION
RS LOCATION , PRIME SOURCE QTY SELECTION
DESCRIPTION REF.NO. | MFR. PART NO. SUBSTIT RANK | PER | UNITCOST | .oy | EXTENSION
NO. /SUBSTITUTE UNIT US $
Capacitor, Electrolytic Cc17 EBB00-34700 1
1uF 50V +20% ‘
Capacitor, Ceramic Cl9 EBJTO0-07100 1
1000pF 50V +10%
Capacitor, Electrolytic C26 EBB00-34800 1
470F 16V
Capacitor, Electrolytic - {C28 EBB00-34900 1
100uF 6.3V
Cerarock KMFC10015 XL,C18 EKH00-04600 ' 1
Variable Resistor TM64K(PV3]VR1 ECA00-14200 ; 1
203K
L.E.D ‘LN25CP LED A, EAH00-06200 1
‘ B
Choke Coil = ELEBT331KA |Ll1,2 EDDT0-06800 2
Choke Coil - ELEBT101KA |L3 EDDT0-06900 1
Choke Coil ELEBT470KA |L4 EDDTO0-06700 1




A&A JAPAN, LTD.
DESTINATION: . WHULE PARTS LIST/MFR. SELECTION LIST CHECKED BY :

DATE: aug, 5, 1985

CAT.NO.: 8790133

" PAGE: 13 OF 13 .
MODEL NO. : MFR’S SELECTION FOR

MFR.: TEC ) PO NO. /
' ECTION
RS LOCATION PRIME SOURCE QTY SELECTIO
DESCRIPTIOI\] REF. NO. MFR. PART NO. SUBSTITUTE RANK PER UNIT COST QTY EXTENSION
NO. / u UNIT Us 8
Conn. W-P5004#01 (4Pin male) TPl EEB00-51200 1
Conn. W-P5005#01 (5Pin male)| TP2 EEB00~51300 1

Conn. 65625=-210 (10Pin male)| CNI EEBO0=-54600

AB

Conn., 1
1
e 6 nale)| CN - Bk 50 1
conn. 67094-003 (3Pin male)| CN6 | EEB00=50400 | 1
Conn. 67094-005 (5Pin male)| CN8 EEB00-51900 1
Sensor, Index M29 CFA45-60301 1
Sensor, Write Protect M30 CFA45-60401 1
Screw, Machine M31 S$57220060A3 1

with Pan Head M2x6 :
Bolt  M2x6 M31 | (CFA45-61002) 1
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5.25 INCH FLEXISLE DISK DEIVE

s

GENERAL
SPECIFICATIONS

MODEL FE-SG0 SZ=EES

1. SINGLE SIDE, DOUZLE DEXSITY, 48TPI (F5-201).
2. SINGLEZ SZDE, DCUISZ DENSITY, 85T

3. DOUBLE SIbZ, DCUBIZ DEISITY, 48BTFPI

(
4., DCUZL=Z S:ITEZ, DCUDIZ DEMNSITY, S8TPI (F5-304)

—

TOKY0O ELECTRIC CG.,LID.







FB-500 DBGCUMENT REVISION [FVEL
REFERENCE DOCUMENT SPECIFICATION

REVISED DATE PAGE REMARKS

F v 2/84 TITLE. PAGE | REQUIRE -REVISIONS
2- 3 "
3- 5 "
3- 6 -
5- 1 "
5- 2 "

G 5/84 1- 1 Average Access Time 88ms = 93,94ms
1- 3 REQUIRE REVISIONS
1- 5 1-4(1)-(C) Average Load Current

0.7A = 0.283, 0.5A ~ 0.2A
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CHAPTER 1-SPECIFICATIONS

1-1 Major Specifications

Model

Name

FB-501

FB-502

FB-503

Type

ITtems

Unit

Single=~side

Single-side
Double-
track

Double-
side

Memory
Capa-
city
(ME'M)

Unformatted

Per Disk

Bytes

250K

500K

M

Formatted

Pexr Disk

Bytes

164K

328K

656K

Ba- Bytes/

Sectors

Bytes

256

sic
For-Sectors/

mat

Track

16 (Soft Sector)

oD

57.

151

Track

Radius ID

-+
f1:

[91]

w
m
(Vo)

i

34.396 34,131

Number of

Recording Sides

[

Number of
Cylinders

i
(88}

0
©

40

Number cf
Tracks

i
(8]

Index

Recording Methe

Packing Density

14
h

th
~

[4)]

w
[Xs}
[{e]

s
17}

(18}
33}

Access
Time

Seek Time

ta)

w

Settling Time

U

(=

ur

(11}
s | e

e

e
f1xy

Head Load Time

Option (35ms)

Motor Starting
Time

500

Spindle Speed

RPM

300

This drive has been designed conifox

Y——

in ISO, ANSI, ECMA, and JIS.

&
i o ol
-

o

the media specified



Mechaniczl Dimensions and Ins

tallztion

o~ — - — —
L) Y >N 1s) [} =t
A N L L s

(e)
(7)

1

Width

Height

Depth
Diﬁensions
Weicght
Cooling System

Installation

Vertical Mount:

Eorizontzl Mount:

LED lamp

rive Motor down.

l46mm (5.75 Inches)
4lmm (1.61 Inches)
204mm (8.03 Inches)
See Fig. 1-2
1.4Kg
Natual Air Cooling
3 Ways (See Fig.,l—l)

up or down.

(&) ()

Fig. 1-1

(c)

Installation

NOTE: Use the mountinc holes in the side frames or

tten f£rame of the FDD with M3 screws.
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M3 screw hole locations e

side frames,




(1) Ambient Temp.

@]

(10 to 52°C for media. J .
Refer to the ISO Specifications). |

i
!

(&) Operating 5 to 45°

(b) Shipping -40 to 60°C

(c) . Storzge ‘ -22 to.53°C

) Relativebﬁumidity

(&) Operzting 20 to GO%RH~(Ndn~condensing)
(b) Non-operating € to 20%RH (Non-condensing)

(¢} Max Wet-bulb Temp.  29°C (84°F)

(3) Vibration

than

(Tre unit must be packaged as per the EC 'standaxd.)

(8} Dusc
The d&rive should not be used if a dusty location.




l-4 Power Requirements

(1) +12vV DC

(a) Tolerance
{b) Ripple Voltage

(c)

Average Load Current

(d) Surge Current

(2) +5V DC
(a) Tolerancs
Ripple Voltage

Average Load Current

Max. Load Current

1-5 Reliability
(1) Mean Time BRetween
Failures (MTEBT)

Mean Time to Repair

(MTTR)

(3) Exxor Rate
(2) Soft Read Errcrs
(b) Harxd Read Exyors
(c) Seek Erwors

Media Life

(4)

Media Insertions

(1]

"

s . 5%

noD
L=z

: Less than 100mv

-

0.28A (with head load
mechanism)

Approx.

0.2a
mechanism)

1A (200msec at spindle motor
start-up ) ‘ >

: £5%

: Less than 50mV P-P
: ooprox. 0.54

: Less than 0.7A

310000 Power On Eours

EZsss than cne error per 107 bits
12
Izss than one error per 1077 bits

I=ss than cone erxor per 10 seseks
s 6 ;

®ors than 3x10° passss/track
- 4 .

¥ors than 3x10 times

(without head loac




<




CHEAPTER 2 CONSTRUCTIONS

The unit consists of the following components.

2~1 Macnetic Head

The single-side magnetic head uses

button tvpe hezé and

m

the double~side magnetic head uses & gimbal tvpe, both

using the funnel erase method.

The head is positioned by the rotation of the steppinc

motor through the steel belt,

2-3 Hezd Load Mechanism for double-sided tvpe only (Option)

The mechanical method bv a small sclenoid and return

CYring.
= =

w

2-4 Disk Drive Mechanisa

The disketis rotaticn mechanism uses the DC brushless

direcz-drive motor to Sirectiv rotate the spindle at

300r==. ‘

2-3 Rezd/Writs zné Conitzol Elscoonics

The resad/wrizts and conttei elecsronics include the

§

(1) Index/sec=cr &sf=coicz circuit

- —— o v Y

(2) Drive circ=it Zor kesc-lcad sclenoid

: 2 z =, R S $ = : -
‘ (3)  Drive circuiz Zor meE=C positicning sisoplng meser
(4) Track 00 csz=cilicn CoroiT
(3) Write enzkhle notch esigTIiion circuit

(6) Read-write circiut
(7) Drive select circuitc
(8) Side select circuit

(9) Spindle motor control cIrcuit

The diagram for read/write ané control electronics is

shown in Fig. 2-2.




* [Ready]

Drive Selecz O

Drive Select 1

Drive Select 2

Drive Select 3

Y

: i ] ~
Write Protect .

Active Lamp

|

Index
Motor ON Spindle '*L\l//J
- "] Motor 4
Contxol

R/W Data (Side 1)
‘R/W Data (Side 0)

Head Pesition

Track 00

Eead Ioad

Fig.2-1 Block

Diagram




Mot Spindle
otor
MOTOR ON Motor
Control
Q
Drive Select O —_ ol
Drive Select 1 —_— o— Active
: 12 Lamp
Drive  Select 2 -0 Oo—
Drive Select 3 ~—° o— ?IU
Index Index
Index ~ '
logic Sensor
|
A4
Medium
Detector
* (Ready] — l
SHM | Hezd Head
[In Use or a9 o——» Load Load
% < HD o5 o—m Driver Sol id
Head Loadl EL river - Solenou
Position ,
Step . Stepping
Centrol SEmhE
, , - . Motor
Direction Lecic
i
L 4
Track 00 Track 00
Track 00 Tocic Sensor
Writs
Write Protect
Protect Senscr
Writs
Gate - Erzse Head O
Ja!
5
g R/W Heazad O
HWrite 8
Data = Erase Head 1
14
2 R/W Head 1
Read Se=c - W Hezad
Data Eopiifier
Side Agj
Select
* QOption

Fig.2-2 Electriczi Block Diagram







’ CHEAPTER 3 INTERFACE

The lavout drawing of the interface is shown in Fig. 3-5.
The ‘interiace is divided into a signal interfacs, power

interface and frame ground.

The signal line is necative logic TTL compatibile.

(1) - Input circuit See Fig. 3-1
(2) Output circuit See FPig., 3-2
(1) Input
; +5V | ]
. l I » ‘
! l | |
I lSOCJ_’ ' I
I E' 1 :
| | : |
! .
,. | I
R | ! I
e I e T
FDD EQST
TI SN74Ls1¢/7414 TI SXN743g
or eguivaienz cxr ecuivalent,
Tig. 3~1 ZImpms’
(2} Outpuc
—m——m——— jr-—f_-——_7
! I . +5V [
l ! . |
| ! i | 130 |
, ] B |
| | A h ‘
n’ ! i g [
‘ | | i I
| — | i | :
e T ] Tl ~
FDD . . EOST
TI SN7438 or 7 TI SN74Lsi4/
ecuivalent 7214 or eguivalen




Low Level (True) : 0ww0.4V (Flow out current of lass
than 40ma)

Eigh Level (False) : 2.5V~5.25Vv

i (b) Outodut Signzl Level

Low Level (True) : 0V~0.4V (Sink current of less
than 48mh)

Eigh Level (False) 1 2.5V~5.25V

(4) I/C Sicnal ané Pin Location

GND Signal FOD I mosT |
| 1 2 ﬂ NC
3 4 * [IN USE OR HEAD LOAD] -~
] 5 6 i DRIVE SELECT 3 - - f D EEE—
7 8 . INDEX : S L —
9 10 ' DRIVE SELICT 0 —
11 12 DRIVE SEZIECT 1 —
13 14 DRIVE SELECT 2 | -~
13 16 MOTOR ON s
17 18 IZECTION -—
; ic 20 STET _-_—
21 22 WRITE DATZ -
23 2¢ WRITE GATE S
28 26 TRACX 00 _—
27 28 WRITE PROTECT —_—
| 22 30 READ DATA —_—
31 3z SIDE SELECT —
33 34 * [READY] I ——
Table 3-3 I/O Pin Location Table * Option
3-2 /




(5) Signal Ccnnectox

w
abs

() Number of Pins
(b) Edge Card Connector on FDD
Key slot - te— 0.2

(0.04) , |
— A [

-
-

—{ = 1 4‘!'0'* 2.54 —*™ re— (0.1)

.4+0.1 ———>» Board thickness:

. +0.004 = 1.6 (0.06)
: 1 =5 V.4 . -
| (O'O"-.o.ooz ) v (1.78+0.004) _ ,

ile

Fig. 3-4 Drawing of Edge Card Comnector NCTE: R1l dimensions are in mm

fu
)
[
-

Dimensicns in (

inches.

(c)

Lrd

1zating ConnecZor : Ses Tic. 3-3.




Power Recentzacle

PC Boaxd

(3 4]
Al
1]
[?
(b}

D/N 3463-0001 (Conneczor)

Flat Cab S A > -
able 3M " |P/N 3439-0000 (Keving plug)

Fig. 3-5 Interface Lavout




3=-1-1 Input Signal Lines (FDD < HOST)

(1)

(3

(4)

DRIVE SELECT 0 =--3

When one of fqur lines becomes LOW, only the drive with LOW
signal will respond to the input lines, gate the output lines
and turn the Active Zamp (LED)on.

Up to four drives can be controlled, and DRIVE SELECT (0 ~3)

is pre-determined by shorting plug. (Ses Fig. 5 - 3).

DIRECTION

This line is a control signal which defines direction of R/W

head motion. If the ihput signal is LOW, the R/W head will
move towards the center of .the disk (STEF IN).
Conversely, if the input signal is HIGH, the R/W head will

move away from the center of the disk (STEP OUT).

Any change in the DIRECTION must be made before receiving

STEP pulse.. (For the timing chart, see Fig. 4-1.)

STEP

This signal is to move the R/W hezd bv one track per one pulse.
After receiving the final STEP pulise, the drive must wait at

lezst Sesk + Settlinc time toc enasblie Read/Writs securely,

SIDE SELECT

& Twoc-sided diskette to be

¥
W
.h
[
[t
4]
[0
1

This signal defines which
written on or read from.
When this signal is LOW, side 1 heacd is selected, and when
HIGH, side 0 head is selected. W%hnen switching frcm one side
to the other, the waiting time is rsguirsd before read/write
operation starts.
At the write operation, this sigrnal must remaln the same until
the  tunnel erasure is completed. (For the timing chart,

see Fig. 4-2.)




(5) WRITE GATE

LOW level enables write data to be written on the diskette.
This signal becomes ineffective when WRITE PROTECT signal is
LOW or the drive is not selected. HIGH level enables the reading

of data on the diskette. (For the timing chart, see Fig. 4-4.)

%o be written on the diékette.
BaCh ticiimecamun. ' . ..s O LOW of the FM/MFM signal will
reverse the current through the R/W head, thereby writing a
data bit. This line is enabled when WRITE GATE is LOW,
'WRITE PROTECT is HIGH aﬁd DRIVE SELECT is LOW. (For the timing

chart, see Fig; 4-5.)

(7) MOTOR ON

When this signal is LOW, the spindle motor rotates and when

i _ HIGH, the motor stops. The spindle motor reaches the

rated speed within 0.5 second (For the timing chart, see

j Fig. 4-2.). This line responds to “ne input signal regardless

of the DRIVE SELECT signal.
(8) HEAD LOAD (Cption for double-sided version only)

The HEAD>LOAD version can select one of the HEAD LCAD, DRIVE SELECT,

and MCTOR ON input signals. The HEAD LOAD input signal line {(pin 4)
is used for eithexr the HEAD LOAD or IN USE described below.
When this input signal line is turned to the low level while the

disket:te, getting ready to read or write data. The set-up time of

X is normally rotating, the R/W head kégins to loaé ontc the
n

(9) 1IN USE (Cpticn)

Wnen DRIVE SELECT. signzal is low, LOW level of this line will

turn the LZD on and HIGH will turn the LED off.
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ignal Lines (FDD —> HOST)

=

(1) INDEX

The LOW signal is provided bv the drive énce each ravolution

oI the diskette to indicats the beginning of the track.

(2) READ DATA

This line provides clock + data pulses which ‘are convertead

from analog data detected bv a R/W head.

(3)  TRACX 00

The LOW state of this signal indicates that the R/W hez

is positioned at track 00.

(4) WRITE PROTECT
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The LOW signal indicate
is installed.

A . e . . ; s me
The drive will innibit wricing with z writs protscisd disketie.

(5) =R=mDY (Option)

e e i ———.

ar properly imssrzad
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3.2 Power Intsrface

Powexr Connector

(2) Number of Pins : 4
~(b) Power Connector Pins : See Fig. 3-8
N
(c) Mating Plug. (Hcst Side) .. AMD P/N- 1-480424-0
(d) Mating Pin (Host Side) : AMP P/N 170148-2 (AWG18 ~24)

AMP P/N 170121-4 (RWG14 ~ 20)

3.3 Frame Ground

N

Mating Terminal (Eost Side) : AMP P/N 60972-1

NOTE: Use AWG24 or thicker cable for the power cable and

ground cakle.

L@-@ ® Q)
¢ S B N A A
L EREAE ¥ Ean U A & I €

1l PIN w=w=m= DC +1lzVv

2 BPIN =mm==— OV RZTURN (GROUND

3 PIN =me=w—— OV RZTUFN (GERCOUND) g
4 PIN =—w==—= DC +5v

Fig. 3-5 Power Connector Pins




HOST F3-300 SEZRIES
FLAT CABLE or TWISTED
CARIZE 3m max. . 1—
NC | 2 35—
] _
+» (IN USE OR HEAD LOAD] I 4
o 2 S
DRIVE SELECT 3 [ ;1
— 6
INDEX [
i 8~ ¢
DRIVE SELECT 0 |
i llo /_.ll_’
D S N
RIVE SELECT 1 12 _—13—
DRIVE SELECT 2 4 <]
4t
MOTOR ON e ]
1 /_'.l./
DIRECTION | |
7 ,L8///’—19_“
STEP ! gqc 21 —d
WRITE DAT2 P4
] 1','%23—]

_ i
W = GRTZ i,

FITE GE 5 9 a5
fp ' -—
TRACK 0OC i 261//’_2’_”
WRITS SSCTECT R

= L bs _—e—
Z=RP DaT2 P e
T e T S+
**STDE SELECT i 33—
< /—"
* [FE2DY] 1
g
~ BC=12¥ , 5
Y OV EETUEX | ]
~ CC:S¥ i, -
Y CV EETUEX il po—on
~ o & RS
FRAME QD : o DC
i l
8 THISTED FRIE ! TRAME @D

*  QOPTION

** Por the single side models (FB-301,382), This pin (32)
nust be open.

Fig., 3-7 Interface Connectians

3-9







Chaptsr 4 Timing Chart

O . MOTOR ON

DRIVE SELzZCT

DIRECTION I —_—
' Ine 114
LS . “P2S .
min nin . l;.s\‘m_-- < ‘ _
— — Lo —_ [._ _.} l, lus min.
STEP )
*x 25ms min.
]
** = Seek Time
. F3-501,502 6(ms) min.
i 4- a cess Timis A
Fig. 4-1 Track Access Timing 502,504 3(ms) min.
70Cms mir .!
! g Medi= Cla=p Status
DRIVE SELECT —
; g { lms _ min.
WRITE GATE )
STEP
EERD LQAL
{ ! / . - -
. l 1ms minle.
SIDE 1 SELECT : 35ms mini. [__ ]
7 | ' | 100us min.
T100us min. \
VARID READ DATH ’ _J

(' ‘ . L *** = Seek Settling Time
; : Fig. 4-2 Read Timing F3-501,503 21 (ms) min.
: 502,504 18(ms) min.




READ DATA

(FM)

. (MEM)

DRIVE SELECT —

STEP

lus % 250ns 8us
nonm. nem. nom.

READ DATA Timing

lms min.

HEZD LOA&D

WRITE GATEZ -

33ms min.

—

SIDE 1 SELECT

350us mia. —  f— Im

n}
3
..4

1

WRITE DATA

gus max.
8us max. I 4 .
1 '

4-2




| ®

WRITE DATA
(FM)

WRITE DATA
(MEFM)

INDEX

c D ¢ D C Cc D o c o
_.| l._ __‘ | - -
] r— .
250ns min. 8usX40ns
dps+20
2100ns max. psi20ns
c D D D
1 L i
o J
- | 15 o+ < |
250ns min. 6us % 30ms o 8us = 40ns
2100ns max. 4dus % 20ns
Fig. 4-3 WRITE DATA TIMING

INDEE TIMIKG
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SZETTING

- Empest Sicnal Termination

‘Bm F3-300 drive can be connected to the host CPU using either a

c=isy-chain (serial) connection or a radial (parallel) conneciion.

Each édrive has the line termination netwerk (terminator).

2= shipred from the factory, the terminator is installed on each

dgrive. Remove this network when not necessary.
2isy chain and radial chain are shown in Fig. 5-1 and 5-~2 while

the location of terminator is shown in Fig. 5-3.

FDD Number Shorting plug (DSO to DS3)

he address of each drive is determined by the location of
shorting plug. As shipped from the factory, a shorting plug is
installed on DSO. - (See Fig. 5=3)

Shorting Plug for Testing (MX)

The output signal is always effective regardless.of the DRIVE

SELECT O~3 signals. (See Fig. 5-3)



Terminatof
FDD FDD }

HOST FDD FDD

- v , 1 2 - 3 : I
‘ © ° » Only the last FDD in a
daisy—chain connection
must have the line

.Fig. 5-1 ‘Daisy Chain . °©
. o terminator installed.
. FDD FOD . | . | FDD FDD
RoST S P B ‘ 1 o2 3
” Each FDD must have

Fig. 5=-2 Radial Chain Method the line terminator
installed.

Terminator (DIPl4dpin)

. FDD No. shorting Plug and MX Terminal

jo. Setting and Terminatcr

Fig. 5-3 FDD X
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