anualll

Addendum to the Model 4 and
Model 4 Gate Array Service Manual
(Cat. No. 26-1067/8/9)
for
Model 4D
(Cat. No. 26-1070)

CUSTOM MAN:UF%AC;TURED FOR RADIO SHACK, A DIVISION OF TANDY CORPORATION







Addendum to the Model 4 and
Model 4 Gate Array Service Manual
(Cat. No. 26-1067/8/9)
for

.. Model 4D
(Cat. No. 26-1070)



. i
Addendum to the Model 4 and : ]
Model 4 Gate Array Service Manual ’ 1
(Cat. No. 26-1067/8/9) |

. for
Model 4D - 1
(Cat. No. 26-1070) ]

Copyright® 1985 Tandy Corporation

All Rights Reserved

Reproduction or use, without express written permission from
"Tandy Corporation, of any portion of this manual ‘is
prohibited. While reasonable efforts have been taken in the &
preparation of this manual to assure its accuracy, Tandy . : i
Corporation assumes no liability resulting from any errors {
or omissions in this manual, or from the use of the |
information obtained herein. :




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

Symbol oty Description ' Mfr's RS
' ' - v ‘Part No. - "Part;No.
Miscellaﬁeous
4 1 Keyboard * o , . 8790555
6,7 | 1 Disk Drive Mount o | 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. DISK PROTECTICN MECHANISM AND CLAMP MECHANISM

(1) The 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. INSTALIATION AND REMOVAL OF COMPONENTS
2.1 PC Board

?_;C(SM;3X6)

L

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.

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

(2) Installation of the PC Board

(o]

Attach the connector cables to the PC board.

Make sure that the connector cables are properly routed.

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.

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

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."

é
;!
.
|




2.2 Clamp Base BK and Clamp Arm K
! Clamp BK .

Clamp Arm K

Clamp Base BK

F
WF(M—3X8)

Clamp lever Shaft

Clamp lever Spring

A (SM-2.6x6)

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

(1) Remove the PC board by referring to the section 2.1l(page 1-2).

(2) RemoVe,thevset screw A(l pc) retaining the clamp lever,ﬁand pull
out the clamp lever from the shaft. S

(3) Remove the set screws F (4 pcs) retaining the-ciamp base
CRRL : x R ‘

(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. : - )

(6)1 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)

Shaft Holder IN Cable Guide

B (SM-2.6x8)

Carrier BK ./////////)

Carrier Shaft

- Belt Supporter

* Tools Used: Small and Large Phillips Screwdrivers

il (1) Remove the PC board by referring to the secticn 2.l (page 1-2).

(2) Remove the clamp base BKvby referring to the section 2.2(page 1-3).

v (3) Remove the screws B(2 pcs) connecting the belt supporter to the
I 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(1 pc) of the shaft holders OUT
and IN, ancé remove the shaft holders OUT and IN. :

(8) emove koth 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 = _ /L (M3x36)

Track 00

Pulse Motor K
Stopper g ,

Cable Clamp '
R

’ ) <§>>———*Belt Fastening Plate
J (Shi-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.




2.5 Spindle Motor K

F (M-3x6)

- ——
——

DD Motor K-

* Tool Used: Large Phillips Screwdriver

(1)

(2)

(3)

Remove
Remove

Remove
remove

Follow

the

the

the
the

the

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 . .
%< __— E (FL-3x6)

- 111{/////// Interrﬁpter AK
SN

* . Tool Used: Large Phillips Screwdriver

((l) vRemove’ the PC board by rez’érring to the section on 2.l(p‘agg- 1-2)
(2) Remove the positioning set screw E of the interrupter AK.

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

screw 'andvrefferringf\'to Section 3.3 Track 00 Adjustment.




3. ' ADJUSTMENT
3.1 DD Motor Speed Check

(A) Equipment to Be Used

(1) Work diskette

(2) Simulator (BRIKON tester)
(3) DC supply (+12V, +5V) ‘ ”::v

(4) Nonmmagnetic flat-blade screwdriver (M2)

(B) Test Method

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

(2) Ensure that the black striped patten of the DD motor strobo-
scope completely looks stationary.

] (3) If the pattern does not look stationary, make the following
| adjustments.
(C) Adjustment Method
(1) Turn variable resistor VRl on the DD motor PC board clockwise

or counterclockwise to that the black striped pattern will look
completely stationary.

VR1

Qg// Speed adjusting

variable resistor

(DD motor PC board)

(D) Checking After Adjustment

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




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

(5) Phillips screwdriver (M4)

(B) Test Méthod

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

CPU PC Board

— — o ]__1
(TPl caz
222 ' (INDEX pulse)
! 3 or 4 pin

:CHl(Pre-AMBwéutput) - TP2

GND :

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

o Probe ...........;.......... 10 : 1

0 VOLT/DIV(CHL) .ivivivvnnnnns 20m¥/DIV (AC)
0 VOLT/DIV(CH2) ..vvvveerannen 0.5Y/DIV (DC)
0 TIME/DIV tvvvvvreennenennnnn 20ms/DIV

O DISPLAY t.vvvnvnvnnnencncnes CHOP

0 TRIGGER v veiviverenorsensss. On the rise of CH2

o TRIG. MODE .......vco00e.... NORMAL




(3) Insert the alignment diskette.

CAUTION: Allow the alignment diskette to stand at room'tempéf
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 producé the following waveforms.

4
cHl A/// AN //// , N
(HEAD RADIAL) vib—L > V2
i \\\\ I 74 \\\\ 4

CH2
(INDEX PULSE)

(7) Measure a CE value from V1 and V2, and‘enéure‘thét the value'is
within the range below. :

V2 Vi o 9
~ £ ~ % A
7T °F w5 X 100(%] 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 mountlng screws D retalnlng the pulse motor to the
base.

(2) Move the pulse motor to the rlght or left so that the magnitudes
‘of Vl and VZ of the head radlal waveform will be the same.

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

mounting screws D.
Carrier

—

_—__,,———“”J

/
/
B

giEugt Pulse
motor ‘ \\\

Pulse motor mountihg screw . D

D (SMW-4x10)
<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
V1 and V2 are the same.

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 magnltudes 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

e} ////
@4
Mountlng screws H
m\ o=

i (M2.6x4)
'Tj Move direction

1-11




|
|

3.3

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 éllqwed 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) Connect the oscilloscope to the following check pins.

CPU PC board

TP1 3h--- GHD 1“\
{1234] 3le—CHL (TRACK 00)

CH2 (STEP PULSE)

C

P2

1-12




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

o Probe ..... ceeeee ‘....... 10 : 1

9 | o VOLT/DIV(CHI) .......... 0.5V/DIV (DC)
o VOLT/DIV(CH2) .......... 0.5V/DIV (DC)
0 TIME/DIV «uvvvsvnnnn.. lms/DIV
o DISPLAY +............... CHOP

0 TRIGGER ........n.v..... On the rise of CH2

0 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 &.
(Note that the pulse motor reverse time should be 18ms min.)

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

CH1 . . " A .
TRACKOO ] — > cul , I ] l
. 23 mg MAX ,EL”:‘ MAX
CH2 CH2

STEP PULSE

TRACK 00 waveform of FB-501 and 503 TRACK 00 waveform of FB-502 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
adjustments.

(C) Adjustment Method

(1) Loosen mounting screw E securlng the TRACK 00 sensor (inter-—
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.

_,—L:::::::?kT‘_;_~_-§§§~" V//Carrier
/ 3

=
e
Jl \

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

TRACK 00 -sensor (interrupter)

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 re01procates between
track 4 and track 0.

(c) 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 follow1ng ad;ustment value will be obtalned

(d) After_adjustment, tighten mounting screw J.

Cable holder (TRACK 00 stopper)

: : ‘Adjustment value

. +0.3
0.7 -0.2 [mm]

Mountinélscrew J

Belt stopper’

(D) Checking After Adjustment

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



3.4 1INDEX Sensor Adjugtment
(a) Equipmeﬁ£ to Be Used
(1) Alignment diskett’e | w
(é)bbscilloscoﬁe ‘ R |

(3) Simulator

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

(5) Precision Phillips screwdriver (M2)

(B) Test Method

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

CPU PC Board

| --- GND
| (Z34] - E CH2

1‘ ’ i44 (INDEX
| | :

|

3 or 4 pin - PULSE)
CH1 (Pre-AMP output)

C

(2) Set the controls of the oscilloscope as follows:
O Prove t.iiieneneneronens vee. 10 2 1
0 VOLT/DIV(CHL) evuvurrnrnnns 20mV/DIV (AC)

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

i o TIME/DIV ..... e 50us/DIV

| 0 DISPLAY wovvoverenrennnnnns CHOP
o TRIGGER ....... et ee e e On the rise of CH2
0 TRIG. MODE +rvvvennennennnns 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).




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

. , Tl =],,-\.M
(mwpEx BURST | L L | L ]l I ,/'H ’ ” |
i S AR |
RN ERIRAC
BRI
(INDE)C(H;ULSE >‘ 3 ‘

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

- Tl =~Within‘200ys *-100 ps

(C) Adjustment Method

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

(2) Move the INDEY sensor inmerly or outerly and temoorarlly fix it
with amounting screw K so that the value of Tl will be within

the above range.

C2U PC Board .441_“

\ Index sensor E::

Mounting screw K

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



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

L 72
L

. cHL .  A‘lA
i el L
‘ ik

|
I ‘CH2
| ' - (INDEX PULSE)

! .

: (11) Check to ensure that the value of T2 is within the following
0o range. If it is outside the range, readjust the waveforms and
19 | make sure that Tl and T2 are within the range. Then tighten

1 sensor mounting screw K. :

|

o | T2 = Within T1 % 50us

(D) Checking After Adjustment

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

1-18
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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

TPl st----GND 41‘1
] 3 CH2 (INDEX
1413 or 4 pin : PULSE)

1 CHL (Pre-AMP output)

GND ‘ C

N

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

O Probe viveeeerieriereenereneneannan 10 : 1

o VOLT/DIV (CH1) v.vvvvvnnn.. R 10mV/DIV (AC)

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

0 TIME/DIV 4uvivvvnnnnnennnnnnnnnes 0.5ms/DIV

o DISPLAY ........ P CHOP

O TRIGGER t.vveeennoenncesonoannans On the rise of CH2
0 TRIG. MODE ..vvvnenunnennenennnnn 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).

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

INDEX BURST HEAD AZIMUTH
L= e )
AT
CHL ’ NN
L0 R
|
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 (133. x 100{%Z] 2 73.5(%]

<

’ﬁ Where, A £ Band D £ ¢

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

o If the HEAD AZIMUTH waveform for the side I 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 positionm 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 1 head to go wrong. Therefore, continue the
adjustment until these three conditions (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

pOm—
|

INDEX sensor

Side 1 carrier

0 ’///
:;::::::::i: G}:::>,Mounting screws H
A
@1
' [ Tﬂ —— CE adjustment direction

HEAD AZIMUTH adiustment direction

" (D) Checking After Adjustment

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




? ' | 3.6 Head Output Checking

! (A) Equipment to Be Used
(1) Work diskeﬁte

i - (2) Oscilloscope - v' -
(3) Simulator

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

(5) Flat-blade 3crewdrivef,(sma11)

(B) Check Method
(1) Connect the oscilloscope to the following check pins.

CPU PC Board

- ,
Tp1 | e
, E CH2 (INDEX PULSE)
~ 5,,3 or 4 pin : .

i CHL (Pre-AMR output)

GND : C

E (2) Set the controls of the oscilloscope as follows:
| O PrOBE.cvu e, .10 5 1
o VOLT/DIV (CHL) ............. 10mV/DIV (AC)
o VOLT/DIV (CH2) ..... e 0.5V/DIV (DC)
L 0 TIME/DIV v.viiinnnnnennnnn.. 20ms /DIV
j“ 0 DISPLAY tuvvvvurerennennnns. CHOP
793: o TRIGGER ..... ...‘ ............ On the rise of CH2
| 1Q O TRIG. MODE ...vvvnernnnnnn.. NORMAL
i

(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.

T T TN
CH1
(Pre-AMP pApERT e :
outputy| |VOBXL) V}MIN.)
o~
N R
e || ,
“({Index:
pulse)

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

Criteria
o 48 TPI: Over 650mV p-p
0 96 TPI: Over 420mV p-p

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

(8) Check the modulation. Measure the ¥ (MAX.) and V(MIN.) from
the above waveforms, and find the modulation from the follow1ng

formula.
Qo _ [ V(MAX.) - V{(¥IN.) .
Modulation: M (‘V(MAX.) - V(HZN.)) x 100(7%]
M 2 10%

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



(C) Adjustment Method

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

-

Pad\@/

(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. 1If the pad is worn, replace it before adjust-

ment.

I RO

s OON [ 0 1 R
I AR R T
e
JRUUIIY Uy

~ CcH2

(INDEX | [

PULSE)

(2) After adjustment, adjust VRl by referring to Section 3.7.

1-24




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) Comnect the oscilloscope to the following check pins.

CPU PC board

-=-=-GND H
o v (READ DATRA)|

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

O Prove tiieeveesensenesosnnnne 10 : 1

0 VOLT/DIV +evvrrrrnrnnnnn. .... 0.1v/DIV (DC)

0 TIME/DIV vivirvnnvnnnnnnsnns . lus/DIV

0 DISPLAY trvrernrnennenenennns CHl

0 TRIGGER +:vevrnnnnnrnenenens On the rise of CHI
0 TRIG. MODE ....cv.v.s e, 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). B

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

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

Eliminate splitting.

- £/

"
ﬁ | /
| cl {7

(READ DATA)

SRR RSN SR S,

(7) Ensure that the above waveform is not trembling. If trembling,
make the following adjustment. '

(C) Adjustment Method
Adjustment the above waveform by turning variable resistor VRl on

the CPU PC board to the right or left so that the waveform is not

trembling.
| CPU PC Board

B .
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.
(¢) Read Test (1 cycle) No error
(d) 'Window>Marginv_ ‘ dver 750nsec.
(e)> éEép [ ‘ 48 TPI: 6msec.

96 TPI: 3msec.

(f) Asymmetry Less that 700nsec.
(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. o
| - W

(1) Leave the pulse motor K only by referring to the section on pulse
motor BK 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 . ds 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
supportexr and belt holder plate as shown in the figure below, and
temporarily fix them with the mounting screws I (2 pcs).

I (P-2.6x%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). S a

D (SMW-4x10

is set vertical to tension

Turn the lever of the ji ioit
mounting screws I- (2 pcs).

the belt, and tighten th

I (P-2.6x%4)

— =

Vertical ///////

Direction
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(6) Turn the lever of the jig until it is set herizontal 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

and B are uniform when the belt supporter is slided horizontally to ‘QZ/
the right or left. R '

Steel Belt A

L
@

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. : N :

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

Frack 00 Stopper

o
m
=
|
)
o)
®
aN




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 alchonol.

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 alchonol has fully evaporated, softly polish the head
with a clean cotton swab. ’

5. Place. the- load arm on the heazd. 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.

° Avcié 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 motdr, 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.
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BLOCK DIAGRAM

*

Drive

Select'o‘

Drive

Select 1

Write ©
Protect

Drive

Select 2

Active Lamp

Drive

Select 3

j;ack

00

Index

Motor

ON

Write

Data

Write

Gate

Write

rotect

Index
Spindle
Motor ON Motor
Control

R/W Data (Side 1)

<

Read Data

R/W Data (Side 0)

-«

Step

Head Position

Direction

Track 00

Side Select

Head Load

In Use oxr
Hezd Iozd

Ready

* Option

)
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Drive
Drive

Drive
Drive

Index

PLECTRICAL DIAGRAM

Motor Spindle
MOTOR ON '
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9
Select O — O
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Index Index
Logic Sensor
]
Y
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[Ready] |
v
_ Lo Head Head
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Position '
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4.

4.1.

INDEPENDENT LSI AND READ LSI CONFIGURATION AND PIN NAMES

Provided with the same functions as a custom one-chip LSI, this
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

(e
. Rs
(NC)
.RG
R
(NC)
Ry

Re /T

Ri¢/1BQ
K,
(NC)
K,

B

-ﬁ:::::n(Nc)
) ves
——— (NO)

—3(NC)

Ry

""" (NC)

Independent L3I Configuration and Pin Names

Rg

— ¢ {0}

VIEW

(am)
(38)

(25)

(24)

Vee

) |
OPBN(nbn—coanGCable) ( —

(NC)
Ky
(NC)
Ky
(NC)

7

EXtal

(NC)
Xtal

(NC)

—
RESET ——




BLOCK DIAGRAM (EC-877)

1
Internal Reset

N

M

_— 24p
RESET
TRKOOQ 40P
Senser

14p
DIR

STEP 4_P——WD ‘39

Int. Reset >

Y

+5V

36P
RESET
32P
FDT_—‘ TRKOO OUT
J3+5v
28P
ﬂY\ S " P.MOTOR &B
D P.M
L < 31p
TR O P.MOTOR #D
(L+5v
¢ 29p
;) v pSo P.MOTOR #C
- 26P
L {22 D ©F b MoTOR ZA
. [—l|—f"\/\/\/+—r;_v 38P
5T - P.MOTOR
AR O Voltage Select

+5
‘__“__% J;-SV (L
ﬁ{;\, S S 33p .
44p S )

Index B Q D Q D g-——DC Pre-Ready
pulse AR3 rat b £
Motor on 7P c{> I I T

Int.Reset

+5V
f**‘é +5v
5 o
Write 8P @C . b [ eo A RO F'__LDSQ 2P s
Gate » T +5 o
—JA Qe .
B R O
Write 10p ﬁ:{>
Protect ‘
1 20P) Iﬁ? I 5 Internal  Int Reset —o(>——
*ea 22P L ' clock
"“—C{>——> Internal Condition ;
(4,5,9,12,16, Input
on 43p
——d— GND

+5V (Power) 18P |




Pin Names

%éf Pin Number Pin Name Pin Function
2 R5 Erase Gate
5 R7 Write Gate Signal Start and End Judgement
‘ 7 R8 External Motor Rotation
8 RO Write Gate
e .
§; 9 : - R1O Write Gate Edge
| 10 KO Write Protect
%i 14 K2 Direction
W; le . K3 Side One Select
18 [ vee +5V .
i 26 00 Pulse Motor Phase A \
! 28 0ol Pulse.Motor Phase B
29 02 Pulse Motor Phase C
ﬁ 31 03 Pulse Motor Phase D
% 32 04 Track 00 External Output
E3§ 33 05 Ready
’i: 36 07 Soft Reset
| 5 38 RO Pulse Motor Voltage Select
2%?? 49 R1 Tfack 00 Poéition
43 VEE e
% 44 RZ2 Index
% 45 R3 Step

&€




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.
The LSI amplifies signals from the magnetic head»énd passes
them through the filtexr. Then, it passes them through the
differentiator,izero 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

amp LE { S Vee 2
Inputs 2 | Amp
Offset ‘{ 3 I8 | Outputs
TS/ g Active
Decoupling £l Differentiator
Gnd ------------Bi Inputs
One Shot {@% @‘; Differentiator
Componeﬂgé-l E% Eﬁj Components
One Shot {@ ’é«--‘;c? 1
Bt i ___Dbata
Components 2 | [ G Output
(Top View)
Block Diagram Differentiation
Filter Select
Wm0 YWY a
NW_I%:ffi [ 5V
| r._ Digital Output
al 115 14 l3l lZl 11 10
S S N - J ........ o
l i ,
I |
! ! |Differenti- | Peak
\ | ator i Detection
' i ‘ Compara-i -
- i
Amplifica- | L____J:i:::>———10ri
tion  teee--=------------z:27it7l Shaning. oo L
! D.F.F. . !
| zulse_ One- | |D @ [(One- E
y PP M shot @— ¢ @ H{shot ||
—l : ator :

AEE 4 > 6 7 lsv (8 li’sv

A == ]
Analog Input Gain Select 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

s | +5 )

Protect Sensor

_ Sw2
T /
! 1
4| In Use - }o il 5@6 : RA 1O :
swl I i 5 R1
: [====1 ! ] : o .
Drive ' : | | 16
6| select | g | ID | O—:l--9C14>8' _ 'IDC ,
3 ] I b=——- !
+5 ICl12
Drive : T} LED
<|10| Select 1o ?: R37
é 0 } ] g 2 L 5
Drive ] ! - g 14) 3 SR
i , 3 Head Positionin
| - 1111 g
12 Select e lIC§ 36Pin Step Circuit
1 | | Write 5 4
| | O o
Drive | |Wp?itegzte 64 5] 1) R/W Head
14} select |: | NELEE Common Gate
2 ._____l 9 —
IC5~5 Pin - 10 _Ei}ﬁi———ﬂj Ready
2 3 _
Index o 1 :E£>}_—___o Index/Sector
Sensor
5 6
Tr00 ~ 41 13 Track, 00
Sensor
, 9 ~ 8 -
Read o _10 Eo———o Read Data
Circuit &
' 13 11
Write 12 ] 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 0 to 3 is at

"Low" level, the drive corresponding to the low signal line

resgonds to other input lines and the gates of the output signal
of

lines of the drive open. Which of Drive Selects 0 to 3 the drive

QO

orresgonds to is selected by inserting a shorting pin of SWil,

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

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




5.2 Side Select Circuit

Q9"

+5V
22
3| : ! »
W. l/ L__;._..'_.__|
1
RA-11 _
" iE
14
<
1 [32 SIDE SNE CUSTOM LSI
O " |SELECT IC5-16Pin
+5V
11 Q8
RAT | = | _RAG
1= 6
C ———

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

1
TrT

=
/\
§ o

. —

CTO ol
O

—

CT1 a2 é
Nl

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

A low on this input signal line causes side 1 head to be selected

ané a high on this line causes side 0 head to be selected.

Waiting 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 signal must not be changed until the erasing is completed

= completion of writing kecause of the tunnel erase

svstan employved. For the tunnel erase system,

refer to

(2)

in



5.3 Head Positioning Circuit

+5 +5 S
6 l lrlﬂ
I ]
RA11 T
9D 10 9 4 Lo
DIRECTION . — 121, 5 9P
+5 TP2-1Pin l— 4 '
2 g 3 .
1P D o 2
: E RAO. .
2 L 3
STEP 3 516
1 R
clo .
i i
"1™
i 1
L4
46 w T
g § +5
R3 ¥ o8
coMM 1
73 213 COoMM 2| |
: . 31 :
IC6 03 = o $D |3 3
29 . 6. Al
02 4D sc a7
01 12 ¢ B 5
, 26, 4] 1C12
Lx2 00 13 R
L—Jl14

The head positioning circuit is configqured as shown above.

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

after the head stepping direction (imner ox outer direction) is
determined by the Direction signal. When the Direction signal from
the host computer goes low and & stsp zulse signal is inputted, the
head steps one track in the inner direction. When the Direction
signal goes high, the heaé stezs in the ocuter direction,

R38, R3%2 and Q13 in the circuit ars used to drop the power when the
stepping motor is on standby. To <rive the stepping motor, Q13 is

e

igh

"

turned on by turning pin 38 cf ICs to level and a voltage

of 12V is applied to the steprping motor. To leave the motor on

standby, Q13 is turned off and about 5V is applied to the stepping

motor through D8 to hold the motor.




The timing chart for the Direétion signal and Step signal is

shown below.

MOTOR ON _ S . 4

DRIVE SELECT

DIRECTION

lus In; ‘1). . l/u- InlI_l . |

i t : 25ms min |

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.

WRITE

WRITE
DRIVE

POWER

WRITE

6 Write Circuit and Erase Circuit
Delay Erase
Circuit Ampli-
PROTECT — Write fier
Powexr ’ e \
GATE Gate ” : Erase Head |
SELECT : ! !
| |
[} |
Write :R/W. Head !
SENSE —— : Amplifier : !
. ! !
! !
| . JER—— |
Data
DATA Latch
(Flip
Flop)
Common
Driver
(1) Write Circuit

The block diagram for the write circuit and erase circuit is

shown above.

fle write data modulated in the FM or MFM system is divided by
the Gata latch (flip flop) to become a WRITE DATA pulse. 6&@5
The write amplifier output signal becomes a rectangular signal
that is inverted by this WRITE DATA pulse. 1In other words,
the write amplifier inverts the polarity of the head current
through this signal to cause the magnetic flux synchronized

with the WRITE DATA pulse to be generated in the gap of the

»ozd furite head and the media is saturation-magnetized and

Thz writs power gate opens only when the WRITE PROTECT output 1

QIS R )

igrnzl line is high and the WRITE GATE and DRIVE SELECT input

zre low, enabling writing and erasing.




The timing chart for the write circuit is shown below.

WRITE GATE -—-I o | | : "—"

N S | | S |

Flip Flop (+) . _
eEe O LI [

Flip Flop(~) ———J_-—l l : —L r - L____J_—

Write Amplifiew

(Write Current)




|

(2) Erase Circuit

The timing chart for the erase circuit is shown below.

WRITE GATE y F—

£l . — |
Erase Amplifier ‘ . L |
Output :

t2

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 havé the reéording

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

A |
/<;€;6;5;1>;);C;/‘ ' New data

Previcus data

LLLLL LY 4 .
T

Read/Write
Head

Erase Head
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For this reason, the erase amplifier output signal rises tl 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

When the input signal is low, the spindle motor turns.

Conversely, when the signal is high, the motor stops.

- ICe
R8 +5V
+5V 1 Fe
I b
|
7 i3 RAO
RA-11 L_ =
8 _ . STRT |4
2 15
VM VM 3 L?"_
1C6 +5v—]. PV 12| B
Driver GND 1
Yore DD Motoxr
A spindle motor drive signal appears on this input signal line.

This signal line responds regardless of the DRIVE SELECT signal,

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

)
S




6.

OUTPUT . SIGNAL LINES (FDD to CPU)

6.1 Index Circuit

+5V

- © r28

CN-4

{ - INDEX

a4 , ey ——— ?---
36 l: . T H
R2 - 07 ' : ¢

o

IC6
”r
+5V
DD: Motor PC
--------- Boatd

The index circuit 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 a track.

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

below.
4Pin 3ms (NOM)
200ms




6.2 Track Q0 Detection Circuit

-4
3

\d TRACKOO

+5V
TP2-2Pin
© ]34
—{ GuD s
] “R29 ]
40 Q1 We— TRKZS1 |4} o
]
RL - __136 : N C M
07 = 3z , o
m -
+ T + 11 |
1c5 5 —Ah RKZL 1
32 Track 00
04 = 7r Sensor

13

The track OO detection circuit is configured as shown above.

ThlS c1rcu1t detects track 00, the outermost track of the disk,

through the track 00 sensor, and sends a Track 00 smgnal 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 w1t11n the range of Track 00,
IC6 outputs a "High" level on pin 32 and the external output pin

goes low.

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

initially res ing the IC6 after power is turned on.

b




The waveform on test pin TP2-2Pin is shown below.

0Tr -

1Tr '(- 1Tr [- 2Tr ]
TP £
(FB-501,3) le 6ms T176ms+15ms
STEP from , 3Tr [] 2Tr 1Tr f- 0Tr [- 1Txr [1 2Tr [_ 3Tx [] 4Tr
HOST -
(FB-502,4) ‘ | 3ms T173ms+15ms
Direction
TP2-2Pin===—o_ T2 e ——————

= 1

e e e e e o e e . o - o —— ———— J
Track 00

0.5ms

*  For T2,

see the section on track 00

adjustment.



6.3 Write Protect Circuit

07 36 +5V
i IC6
10 K0 : R2
’7 i 80@9 T
ICl0 ,
Write Protect
Sensor
4 IC4
3
of WRITE |1/ .. ‘B | 0<}
Nl PROTECT A
(&)
WRITE
CIRCUIT

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.
g P



6.4 Read Amplifier Circuit

‘\\_‘/ -------- T

Read/Write Head

Low , Differ-

Pass |- entia-

Com- j>>
cara-

tor

Filter tor

Common
Driver

Pulse
Shap-
ing

Read
Data

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 sli@htly deviates time-~wise,

identifying, and pulse~shaping the data.

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

Low Pass Filter Qutput (+)

VARV
VANEEVAN

Low Pass Filter OQutput (=)

Differentiator Output (+)

Zexo close Point

Differentiator Output (=)

a A\
A wﬂv
AV a'ANA

VoW U

Comparator Output”

I

—

Pulse Shaplng Output _ ‘ﬂ“‘ r' ) :H rL__rl rL,

(READ DATA)
*TPl - TP2 (GUND)
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7.

OPTION

7.1 Head Load Circuit and Ready Signal Oﬁtput‘Circuit

L
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The head load circuit and ready signal output circuit are
configured as shown above.
The head load circuit loads the read/write head onto the medium
by driving the head load Mg, making the head ready to réad or
write. 1In 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) When the shorting pin of SW2 is connected to "HL":
The head is loaded by the HEAD LOAD signal and PRE
READY signal. ’
(2) When the shorting pin of SW2 is connected to "HD":
The head is loaded by the DRIVE SELECT signal and PRE \ J

READY signal.



’ 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 LSIG6.
(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.

SOET ERROR PROCESSING

1. l General.

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

Errors caused by improper operatlonal procedure, 1ncorrect
programnlng or damaged dlSk

Software error cauSed‘by dust in the air, random electric
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

- 1f caused with other diskette.

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 divergence 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 cdouble~side hezd.

(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 (5), follow the steps kelow.

(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 make 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

(1)

(2)

(3)

1.4

(1)

(1)

(2)

1.5

(1)
(2)

(3)

Write Error

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

To eliminate the error, write and read again.

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.

If the error persists, change the disk and perform the above

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

Seek Error

Possible Cause.

The pulse motor or pulse motor drive circuit is defective.
The carriage is defective.

There are two procedures to correct seek errors.

‘Readjust the belt tension. /Refer to Chapter 2.

Reaajust track -00. Refer to Chapter 2.

Interchange Error

Sometimes data written by a disk drive cannot be read by another

drive. This phenomenon is called "interchange error".
The points to be checked are:

Head alignment is defective ... Refer to Eead/Radial Adjustment.
Head output is not encugh ... Refer to Hezd Output Adjustment.

The motor speed is incorrect ... Refer to Motor Scead
Adjustment. '

Check the center hole of the disk.
If the center hole of the disk is damaged, check the ciam
mechanism.



2. FLOPPY DISK DRIVE FOR REPAIR

2.1 Have the user send you the defective floopy disk drive together
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 troubleshootlng 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, proceed to section 3.I.

c). If sgeoner motor turns without cauclnc 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, ‘

4-3



CRT

[a]

Host Computer

i

Drive O

Interface Catle

Sample Test Connecticn
Drive 0: Normal Drive

Drive l: Sample Drive

4
J

‘Drive 1

DC+12Vv

DC+5V
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Q.

TROUBLESHOOTING PROCEDURES

Y

Connect the sample as shown in the
e prec

e
figure on th eding page.

*

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

v

Insert the diskette with & diskette exexciser program into the drive O,
and lock the door. Insert a work disk into the drive 1, and lock
the door. : '
A
Select the drive, and turn on the DD motor to restore the head to
' @ ' Track 00. ’

Check the power unit.

Go to the medi
' rotztion check
routine.

Is thers Go tc the tracking
<:::ja trazck O

- mechanism check routine.
Sicnal?(TP2-pin -2)

Yes

Tnitialize track 0 of drive 1 and read it continuocusly.

CONT'D ON

NEXT PAGE




CONT'D FROM
PRECEDING PAGZ

No

any read error

Yes
|
Yes
!
Go to the read Go to the write
Ccircuit check ‘circuit routine.
routine.
Y
Load a read test program from drive 0, and replzace
the diskette of drive 0 with the diskette used by the user.

Y

Repeat a read test on TROO thru TR39/TR79 on drive O. ' ‘ ‘@u

Check the
ﬁicompatibility.

8rrors occur
frequently? normal.

Yes

v dafective.

Check the
compatibility.

T
(o)




3-1 MEDIA ROTATION CHECK

\_ START

Is the motdr

No

o of the host computer

The interface or cable

on signal LOW?

Will the

No

is defective

motor turn at all?

DC supply normal?

Is the set
gcrew of the DD motor

loose?

v Is the
connector of the DD
motor abnormal?

No

Yes ,

Check the DC
supply items

Retighten the
set screw

Replace or
repair the
connector

S,

~Ts pin 15 on Iclz\\ﬂi

Is TP-2 pin 4

Pin 3 of IC13 outputs NO
a pulse signal

Yes

Replace the
~ drive PCB

No

a media slip?

Yes

A4

Replace the
clamp

at low level?

Replace the DD
motor.

Adjust the media
rotation speed

» Replace
ICl0

Yes ::

Replace ICl2

Pin 1 of IC10-. MO

outputs a
pulse signal

{ Replace the
index sensor
or DD motor

Y

Adjust the
index burst

time




3-2 Tracking Mechamism (Track 0 Signal Won't Be Generated)

No

The interface cable of the
host computer is defective

Is the

No

DC supply
normal?

Yes
Outputs -of pins
10,11,12 and 13 of

Check the DC supply

IC1l2 normal?

Yes

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

<f/’f§/;;£\;;;31er No

movement smooth?

Is the steel _belt

No

» Replace the carrier.

Excessive. tensioning of

the head cable,

broken or the setT
screw loose°

[

Replace the pulse
motor,

steel belt,

-

Bdjust CE by using the
alignment diskette,

>

Adjust or replace the D




Is the collector of

QL1 at low level when No
blag& paper is inserted
into the track 00 detector?

Is pin 4 on N
CN-8 at High level?ﬁ>i9‘

Yes
FS pin 4 on CN-8 at : Replace Q11
high level before the, NO ,

carrierx touches the — -
0 stopper?

Is an output generated
on the interface
connector?

Yes No

Adjust the position
of the interrupter ¥

The interface or cable
of the host computer
is defective

Replace ICl13,14
or IC6

Y

Replace the
interrupter




1
|

| i

i i

i :

i i

: i

|

i

|

i

|
I
1
!
|
!
|
|

E; a high or-~low

step pulse outputEEd
at pin5 of IC3?

Yes

Are the waveforms

No

No

“IC3 Is defective.

<Gf pins 4-7 of IC12
™~ normal?

Yes

ICl2 is defective,

- IC6 is defective,




3=35 Write Circuit Check

f - ®

_~Is"write data input No A . L .
to pin 22 on CN-47 The interface of the host computex

\\\\\{///// : or the cable is defective.

Is pin 24, wrlte No
gate on CN-4 at low E
leve%g///*//

Yes

Is“pin 6 on IC11 . No
t low level?

T~

>J

Is pin 28 on CN-4 ° Yes | ° Write protect
/———’
Tes <:\\at low level? state

N ° Check the
Notch of
No - media.

Is any of the DS

sighzl (pin 6,10, 12 or——-————q<§:>
léT\a low level?

No

>

Yes

No [Connect the

' - shot pin to the
. \\\\\T///// " |DS signal
Do the levels Of-H and L ves terminal

appea r-5% 8th pin of ICS:>»__1E1_____ﬁ
a(t <tely wyse /\

at™9th pin? a acoplied
~ Write data éf =183, vYes Replace ICS
g .~ “to pin 11 of ICS? —_—>_
ves \/
No
-

Replace IC10




Is pin 3 on RA4~_No

at 12v?
\/
Yes

at 12v?

Replace L4 or check
the DC power supply
unit

Is pin 1 on RA3

Replace DI,

Ql or Q2.
Y __
Does/EE; level.of No
Q6 become H and L (on
<\ancl off) alternately
inh.gég/level of
Q77
Will~Pin 1~and
4 on”"RA4 turn Hi&ﬁ\and
ow? Check with | Replace 1C4
~ ,
ocsilloscope?
i\\\r§gs AVG

Replace the carrier assembly

Adjust the head alignment




3-4 Read Circuit Malfunction

- START

No

Doés an output
waveform appear at pin IC1 or head is defective.
16 and 17 of ICIl?

Yes
Does a differential _ No
waveform appear at pins »

Q4 or Q5 is defective,

3 and 4 of TP1?

Yes
oes a read wave- No I
form appear at pin 10 > ICl is defective.
of ICI1? : 1

No

Does a read wave=

Il 4 i £ :
form appear at pin 8 IC10,14 or 13 is defective

Y

IC13?

Y

The interface of the mcst
computer of the cakle is
defective.
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REFERENCE DOCUMENT: SPECIFICATION

(FB-500 SERIES)







Rev.B Jan. 13, '83
Rev.C Mar. 28, '82
Rev.D Aug. 1, '83
Pev.E Sept. 26, '83
Rev.F Feb. 2, '84
Rev.G May. lQ, '84

5.25 INCH FLEXIRLE DISK DRIVE

=
s

GENERAL
SPECIFICATIONS

MCDEL FE-S0Q SZ=I=S

1. SINGLE SIDE, DOUZLZ DENSITY,

s
o
5
-
)
u
1
Ly
(@]
L

2. SINGLE SiIDE, DCUISZ DEZESITY, 95TPI (F2-302)
3. DOUBLT SIDZ, COUEBIZ DEISEITY, 4BTFI (F5-303)
4. DCUEBLZ SIDE, DCUSLIZ DENSITY, 86TPI (F5-304)

TOKYO ELECTRIC CJ.,LTD.







FB-500 DGCUMENT 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 = 0.282, 0.5A ~ 0.2A

P B
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CHAPTER 1-SPECIFICATIONS

1-1 Major Specifications

Model Name FB-501 FB-502 FB-503 FE-30&
Single-side Doubls

Single-~side| Double~ Double- Doubl

. Items Unit track side

Type

Unformatted
Bytes 250K 500K 1M
Memory |{Per Disk

Capa-
city
(MEF'M)

Formatted
Bvtes 164K 328K 656K
Pex Disk

_ Evtes/ Bytes 3
Ba- &= Sectors |~ 256

sic
For-Sectors/ . 16 (Soft Sector)

Trac
mat

[~
oD mm 57.151

Track
Radius ID mm 3

M
.

W
j-+
iy
w
m
.

N
t‘ '
[\e)

34.396 34,131

Number of
Recording Sides

ot
[\

Number of
Cylinders

Ry
[}
[+ 03
<

40 80

Number of ;
Tracks i

i
i)
m
(@]
!—’
[6))
(@]

Index ! i 1

Recording Methed |

ord—-|Packing Density

N
th
(N1}
(]
M
tn
th

)
M
wm
(03]
~J
()}
w
0
L]
(8]

il
1]
(14}
[3)}

Average Latency

th

Seek Time

(¥9)

[5))
e

w

1
|
i ﬁ pij
ty ' TSz | : : 48 6
l
l

|

K]
. 1]
ur
j—
u
=
3]

Settling Time

Average Access - i :
Access |rime ] |

Time Head Load Time msec4 Option (35ms)

1
n
(M
(8}
.
3]
(11
(Y4
>
W
w
w
IS

Motor Starting msec4 500
Time

Spindle Speed RPM 300

This drive has been designed confor=img to the media specified

in ISO, ANSI, ECMA, and JIS.




Mechaniczl Dimensions and Ins

tallztion

o~ —_— - — -
L) Y >N ts) N (2
Nt N L Ly Nt

(e)
(7)

1

wWidth

Height

Depth
Diﬁensions
Weicht
Cooling System

Installation

Vertical Mount: LED lamp

Eorizontal Mount:

rive Motor down.

l4émm (5.75 Inches)
41lmm (1.61 Inches)
204mm (8.03 Inches)
See Fig. 1-2

1.4Kg

’atﬁal Ajir Cooling

3 Ways (See Fig. 1-1)

up or down.

(a) () (c)
Fig. 1-1 1Installation
NOTE: Use the mountinc holes in the side frames or

bctten frame of the FDD with M3 screws.
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all @

NOTE

() are in inches.

mensions in

Di

1-2 Dimensions

Fig.

1-3



(3)

Ambient Temp.

()

(b)

(c)

Operzating

Shipping

Storzge

Relativebﬁumidity

(&)
(b)

Operating

Non-operzating

S to 45°C

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

-40 to 60°C
=22 to.53°C

20 to 80%RHE (Non-condensing)

€ to 90%RH (Non-condensing)

(¢} Max Wet-bulb Temp.  29°C (84°F)
Vibration
(&) Operzting Accelerztion : Less than
0.25G (10~ 25Hz)
() Shipping Rcceleration :  Less than
2G (Less than 100Hz)
(The unit must be packaged as per the TEC standard.)
Shock
(z) Shipping Acceleration : Less than
’ 40G (Less than 1l0ms)
(The unit must be packagsd as per the EC 'standaxd.)

custy locatien.



l-4 Power Requirements

(1) +12V DC

(a) Tolerance s . +£5%
, (b} Ripple Voltage : Less than 100mv P-P
W -

Approx. 0.28A (with head load
mechanism) N
0.2A (without head loac
mechanism)

(c) Average Load Current

(d) Surge Current

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

(2) 45V DC
(a) Tolerance : 5%
(b) Ripple Voltage‘ : Less than 50mV P-P
(c) Average Load Current : oorox. 0,534
(d) Max. Load Current : Less than 0.7A

10000 Powsr On Hours

(1) Mean Time Betwesn z
Failures (MTEBT)
(2) Mean Time to Repair : 30 =inmutss

o -l

(MTTR)

. (3} Exrrxor Rate
(2) Soft Read Exrrors : E=ss than cne error per 1O9 bits read.
(b) Hard Read Exycors : Isss then one error per lOlz bits rsad.
(c) Sesk Erxyors : Is=ss thEn one error per 106 seeks
(4) Media Life : Eors fhan 3xlo6 passes/track
4
(5) Media Insertions : M¥pors fhan 3x10 times




<




CHEAPTER 2 CONSTRUCTIONS

The unit consists of the following components.

2-1 Macnetic Head

The single-side macnetic head uses button tvpe hezé and

)

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

using the tunnel erase method.

The head is positioned by the rotation of the stepping

motor through the steel belt.

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

2-4 Disk Drive Mechanis=

The disketis rotaticn mechanism uses the DC brushless

Gireci~drive moior to &irsciiy rotate the spindle at

300r==. o
2-3 Rezd/Writs zné Control Elscsronics

The read/writs and comTzel elecironics include the

following circmits.
(1) Index/seczcr Sst=c=ics circuit

(2) Drive circzit for hesd-lcacd sclenoid

‘ (3) Drive circziz IZIor B==C positicning stepping motor
(4 Trzck 0C cezsciliecs CirciizT
(3) Write enzhlie notch: &stacIion Circult

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

(9) Spindle motor control circuit

The diagram for read/write ané comtrol electronics is

shown in Fig. 2-2.




Index

*[Ready] : o
Write Prctect! .

Drive Selecz O - Q?

Drive Select 1 Active Lamp

Drive Select 2

Index

Drive Select 3

Motor ON Spindle

R/W Data (Side 1)
)

Rezd Data . .
- R/W Data (Side O
Stez

Head Pesition
Directicn

-
[In Use or
* Head Load] N Head Load
o

* Option

Fig.2-1 Block Diagram




Mot Spindle
otor
MOTOR ON > Motor
Control
Q
Drive Select O —_o ot
Drive Select 1 —_—s o—o Active
. L2 » Lamp
Drive Select 2 -0 o—
Drive Select 3 —=9° o— -~
' Index Index
Index - - |
Logic Sensor
]
A4
Medium
Detector
* (Ready] ——— :
v
Lo H o Head Head
[In Use or 3 o—» Load Load
% s HD 5 o Driver Sol id
Head Load] BL river ~ Solenoi
Positicn ,
Step . Stepping
. Centxrol FESE
. . » - . Motor
Direction Locic
1
v
Track GO Track 00
Track 00 Tocic Sensor
Write
Write Protect
Protect Senscr
Writs
Gaze - __Jiirase Eead O
g
2 > R/W Head 0
Write 8
Daca ? —» Erase Head 1
(
O
- : i e ) P T, »-a’
Read Sezd ) ! /W Hezd 1
Data Zzpiifier
Side Agj
Select

* QOption

Fig.,2-2 Electriczi Block Diagram
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(3) Sicnal Level

()

-t

nzut Signal Level

Low Level (True) : Q0V~v0.4V (Flow out current of less
than 40mA)

Eigh Level (Fzlse) : 2.5Va5.25v
(b} Outout Signal Level

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

Eigh Level (False) i 2.5V~5.25V

(4) I/C Sicnal and Pin Location

GND Signal D I mosT |
1 2 NC
3 4 *[IN USE OR HEAD LOAD] -
S » K DRIVE SELECT 3 - - : e————-
7 8 INDEX - 1 —
° 10  DRIVE SELZCT 0 —
/ 11 12 DRIVE SZLECT 1 ——

| 13 14 DRIVE SEZLECT 2 -—

15 16 MOTOR ON —
17 18 IRECTION -~

: 1e 20 STES —

| 21 22 WRITZ DATA -

‘ 2z 24 WRITE GATEZ e

25 26 TRACK 00 ——

27 28 WRITE PROTECT —_—

| 29 30 READ DAT2 —_—_
31 3z SIDE SELECT ——
33 34 * [READY] —_—

Table 3-3 I/O Pin Location Table * Option
3-2 !




(5)

Signal Cecnnector

(&) Number of Pins . 34
(b) Edge Card Connector on FDD
Key slot —sie— 0.8
' : (0.04) U
T“___ M 4 , ———
<o ,§ wn 'g ]
i) !
Y l Y [l,,, Cl (0.04)
— L——-l.27(0.054
1
—| L 7 a39-3 ca —m re— (0.1)
' l"_U.OS 2.54
45,440,131 —————>; Board thickness:
.. +0.004 P 1.6 (0.06)
N 1 +-\:. A- -
| (O'OO—O.OOZ‘) (1.78+5.002) _ ,
Fig. 3-4 Drawing of Edge Caré Comneczor NoT=: Rl dimensions are in mm.

b
3]
L]
(n
i
n

(¢) Mating Connecior :

ocns in ()

-
»
.

Dimensi

are

inches.



Power Recentzacle

PC Boaxd

34
Al

/]
[1
(b}

P/N $583274-1 (Keving plug)

D/N 3463-0001 (Conneczor)

Flat Cable - : A > - .
aple ,3y s : - {P/N 3439-0000 (Keving plug)
Fig. 3-5 Interface Lavout o




3-1-1

(1)

(3)

(4)

Input Signal Lines (FDD <— HOST)

DRIVE SELECT 0 =3

When one of four lines becomes LOwW, on¢y the drive with LOW
signal will resnond to the IHPUu llnes, gate the output lines
and turn the Active Lamp (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 cbntrbl‘Signal which defines dlrectlon of R/w
head motioﬁ. 1f the lnput signal is LOW, the R/W head will
move towards the center of ‘the disk (STEP IN).

Conversely, if the input signal is HIGH, the R/W head will
move away from the center of the disk (STEP OUT).
Any»ghange~in t?eiDIRECTION must be made before receiving

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

STEP
This signal is to move the R/%W head by one track per one pulse.

fter receiving the final STET pulise, the drive must wait at:

X + Setilinc tizme to enzble Rezad/Vrite securely.

SIDE SELECT

This signal defines which side of z twc-sided disket*e to be
written on or read from.

When this signal is LOW, side 1 hezé is selected, and when
HIGH, side Q0 head is selected. W%hen switching frcm one side
to the other, the waiting time is raguirsd before read/write
operation starts.
At the write operaticn, this sigrnal must remain the same until
the turnel erasure is completed. (For the timing chart,

see Fig. 4-2.)



(7)

(8)

(9)

WRITE GATE

LOW level enables write data to be wr1t;en on the diskette.
This SLgnal becomes inef ect*ve when WRITE PROTECT signal is
LOW or the drive lS not selected. HIGH level enables the reading

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

0 be written on the diskette.
BaCh Ciciimm vaa.n. ' " ... tO LOW of the FM/MFM signal will
reverse the current through the R/W head, thereby writing a

data bit. ThlS line is enabled when WRITE GATE is LOW,

'WRITE PROTECT is HIGH and DRIVE SELECT is LOW. (For the timing
chart, see Fig} 4-5.)

MOTOR ON

When this signal is LOW, the spindlé motor rotaﬁes and when
HIGH, the motor stops. The spindle motor reaches the |
rated speed within 0.5 second (For the timing char%, see

Fig. 4-2.). This line responds to tne input signal régérdless

of the DRIVE SELECT alcnal
HEAD LOAD (Option for double-sided version only)

The HEAD.LOAD versicn can select one of the HEAD LOAD, DRIVE SELECT,
and MOTOR ON input signals. The HEAD LOAD input SLgnal line {pin 4)
is used for either the HEAD LOAD or IN USE described oe1ow.

When this input signal line is turned to the low level wn:t.lt= the
Gisk is normally rotating, the R/W head’bégins to load ontc the
disketts, getting ready to read or write data. " The set-ué time of
the sclencid is reguired before using this signal.

(For the timing chart, see Fig. 4-4.)
IN USE (Coticn)

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

turn the LD on and HIGH will turn the LED off.




w
i
Ja
|
N}
(o]
[
ct
s
(o]
ct
n

ignal Lines (FDD —> HOST)

=

(1) INDEX

The LOW signzl is provided bv the drive dnce ‘ezch ravolution

oI the diskette to indicats the beginning of the track.

(2) READ DATA

This ‘line provides clock + data pulses which ‘are convertad

from analog data detected by a R/W head.

(3)  TRACX 00

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

is positioned at track Q0.

(4) WRITE PROTECT

The LOW signal indicates that & writs protscted disketts
is installed.

The &rive will inhibit wricing with & writs protecisd diskette.

3-7




ce

3]
h
]

3.2 Power Inte

Powexr Connector

.
=N

(a) Number of Pins

in
1)
()
Hy
‘J. .
o}

1]

[}

|

o0

(b) Power Connector Pins :

(c) Mating Plug (Hcst Side) AMD P/N-.1-480424-90

.

AMP P/N 170148-2. (AWG1S8 ~24)
AMP P/N 170121-4 (AWG14 ~ 20)

.

(@) Mating Pin (Host Side)

3.3 Frame Ground

\

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

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

.ground cable.

00 e 6/

7 § T r, ! I/ [ L,,
- T oTUT U PC kecard
1 PIN ==-=mm - DC +12v
2 PIN ———=me OV RZTUEN (GROUND)
3 PIN -----— QV RITUPN (GEZOUND) -
4 PIN w—m—m—- DC +5v

Fig. 3-5 Power Connector Pins




HOST F2-500 SERIZS
FLAT CABLE or TWIESTED
CRBRIZ 3m max. — 1
= :
N\.’ 2/_ 3—0

+» (IN USE OR HEAD LOAD)

(3]

DRIVE SELECT

)
L7

INDEX

DRIVE SELECT 0O

10 /—'ll—*'

DRIVE SELECT 1

DRIVE SELECT 2 |

|
MOTOR ON l16

DIRECTION

STEP

|

WRITE GRTZ=

TRACK 0Q

[ ]
(41
\N
~)
l

IRITS SSOT=CT

L

[ B EUT) PERNVY [N PRV IR [FSNRY (e e N PUUSISY PV FUREN DY DR

oy

]

b
(o

I

~ DCEL2v . ,
Y OV FEEIUEX f : - _— "™
~ CC:S¥ i ! .
Y OV ETTUEM i 2
FRAME OND : Pl e Gy
oL
» TRAME @D
E% THISTED Bais ! @

Q

* OPTION

**  For the single side models (FB-301,3@2), £
nust be open.

xis pin (22)

Fig. 3-7 1Interface Connectians
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Chaptsr 4 Timing Chart

. MOTOR ON

DRIVE SELzZCT

DIRECTION | —_—
' Trre 111
LS ) ias N
min ..i.nW l,k_s\vm_-- < ‘ ; ;
— b e — [._ _+ ',__JIS nin.
STEP )
** 25ms min.
]
** = Seek Time
. F5-501,503 6(ms) min.
Fig. 4-1 Track Access Timing 502,504 3(ms) min.
70Cms mir .}
' E Medi= C3lamp Status
DRIVE SELECT ] —
. g | .‘lm‘s . min.
WRITE GATE )
STEP
EERD LQAD
' ! 7/
. | 1msS Mminle.
SIDE 1 SELECT : 35ms mini. [__
7 i : | 100us min.
Y —i
VARID READ DATH ’ _J

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

502,504 18(ms) min.




READ DATA
(FM)

. (MFM)

DRIVE SELECT

STEP

WRITE GATE -

SIDE 1 SELECT

WRITE DATA

lus £ 250ns 8us
nom.  nom. nom.

Fig. 4-3 READ DATA Timing

Ims min.

\
‘ ‘ * K de I [
—_— ' : 1lms min. i
lSSms min. l

350us mia. — F—— lms min.
[J lJ lJ'LJ [J 8us max.

8us max. I _4
-

ex Settling Time
F3-501,503 21(ms) min.
' 502,504 18(ms) min.

Fig. 4-4 Write Timing
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C D ‘C D C C D Cc C o}
WRITE DATA ] |
o Juty Uy U
Y S _ _
] I .
250ns min. 8usZA0ns
4ns+20
2100ns max. psi20ns
WE.ITE DATA < b o D
(MFM) ' __} ] U
J
- 1s .+ 40ns |
250ns min. 6us * 30ns - 8us = 40ns
2100ns max. 4us £ 20ns

Fig. 4-3 WRITE DATA TIMING

— s
JEE Oc=.
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SETTING

- Empezt Sicnal Termination

B&m F3-300 drive can be connected to the host CPU using either a

€zisy-chain (serial) connection or a radial (parallel) connec=ion.

Ezch drive has the line termination netwerk (terminator).

&s shipred from the factory, the terminator is installed on each

érive. Remove this network when not necessary.
Daisy 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)

The 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)

Theioutput signal is always effective regardless of the DRIVE

SELECT 0~ 3 signals. (See Fig. 5-3)



Terminator

HOST FDD FDD FDD FDD ;

' v 0 : 1 2 - 3 ~]
Only the last FDD in a

daisy-chain connection
must have the line

Fig. 5-1 Daisy Chain
: - ‘terminator installed.

. FDD FDD | . | FDD FDD
HoST B I B . 1 o2 3
.: ; . . " Each FDD must have
Fig. 5-2 Radial Chain Method the line terminator

installed.

Terminator (DIPl4pin)

. FDD No. Shorting Plug and MX Terminal

No. Setting and Terminatecr

Fig. 5-3 FDD
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