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Introduction 

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 a.pplicable to the Model 4D. 

The symbol references of the Exploded Vi.ew Parts List 
Differences (next page) correspond to those in the exploded 
view in Part I, Section VITI 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 Service 
Manual. 



Exploded View Parts List Differences for Model 4D #26-1070 
.. ..·· ' ··., ,, .. 

============= ' === ,· ===================== •, =======· = :• .. ,• .. ... ·,.· •·- , ... _ .. ·= == 
Symbol Qty Description Mfr's 

Part No. 
RS 
Part No. 

==· =====·-===== ·. ·=== ·======== ·= · == -' '• =·· ., == -_ =============== ·== ;;; __ :2> = 

MisceTlaneous · 

4 1 Keyboard * 8790555 

6,7 1 Disk Drive Mount 8729547 

42 1 Disk Drive Cable Assembly 8709629 

58 l 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 

====================-=================-============-===---==--==----
Sym Description 
===========================================-=--==-= 

C2 

C20 

Capacitor 47 pfd 50V C. Disk NPO 

Capacitor 33 pfd 50V C. Disk NPO 

Part Number 

8300473 

8300335 
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l. DISK PROTECTION MECHANISa AND C:.AMP MECRANISH 

(l) The clamp mechanisrnof the FE-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. 

/ . 
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2. INSTALLATION AND REMOVAL OF COMPONENTS 

2.1 PC Board 

E(FL-3x8) 

* Tool Used: Phillips Screwdriver 

(1) Removal of PC Board 

Sensor 
y-c 

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) 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. 

o 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." 

1-2 

/·•·, ·., .. 

·1 

1 

.1 

. 



2.2 Clamp Base BK and Clamp Arm K 

F 

Clamp Base BK 
F 

/Clamp BK 

Clamp Arm K 

I 
I 

lever Shaft 

E Ring 

Clamp 
lever Clamp lev er Spring 

ef 
I 

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.l(page 1-2'). 

(2) Remove the set screw A(l pc) retaining the clan1p lever, and pull 
out the clamp lever from the shaft. 

(3) . Remove the set screws F (4 pcs) retaining the clamp base 
BK. 

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

(5) In the above proce(J.ure, the clamp arm K parts from the c~amp ha.se 
BK. 

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

(7) Follow the above procedure in reverse for re-assembly. 
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2.3 Carrier BK 

Shaft Guide 

Holder OUT 

Carrier Shaft 

Belt Supporter 

* Tools Used: Small and Large Phillips Screwdrivers 

(1) Remove the PC board by referring to the secticn 2.l(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) Re.'!love the set screws C(2 pcs) and G(l pc) of the shaft holders OUT 
and IN, and remove the shaft holders OUT and IN. 

(6) Remove cot~ carrier shafts. Use care not to da'!lage the surfaces. 

(7) When re-n.ounting the carrier, the adjustment requirements must 
be perfoor,ea. 

(8) Follow the above procedure in reverse for re-assebmly. 
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2.4 Pulse Motor BK 

D (SMW4xl0) 

ST Motor 

Track 00 
Pulse Motor K 

Fastening Plate 

(SI·1-2.6x4) Belt 

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 puls.e 
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) Re.move . the set screws I(2 pcsJ of thebelt supporter. 

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

(7) Follow the above procedure in reverse for re-assembly, after adjust­
ing the ste.el belt tension. 
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2.5 Spindle Motor K 
(M-3x6) 

DD Motor K 

* Tool Used: Large Phillips Screwdriver 

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

(2) Remove the clamp base BK by referring to section 2.2(page 1-3) • 

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

(4) Follow the above procedure in ,reverse for re-assembly. 

1-6 
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2;6 Interrupter AK 
. .• -- E (FL-3x6) T/ Inte<rupter AK 

* Tool Used.: Large Phillips Screwdriver 

(1) Remove the PC board by referring to t.qe section on 2.l(pag~ 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 refferringto Section 3.3 Track 00 Adjustment. 
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3. ADJUSTMENT 

3.1 DD Motor Speed Check 

(A) Equipment to Be Used 

(1) Work diskette 

(2) Simulator (BRIKON tester) 

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

(4) Nonmagnetic flat-blade screwdriver (M2) 

(B) Test Method 

(1) Place the drive under a SOHz 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 Jtationary. 

(DD motor PC board) 

(D) Checking After Adjustment 

0 

VRl 

✓ Speed adjusting 
variable resistor 

Check the speed with the BRIKON tester by referring to section 
3.8. 
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3.2 Head Radial Adjustment (CE Adjustment) 

(A) Equipment to Be Used 

(1) Alignment Diskette 

(2) Oscilloscope 

(3) Simulator (BRIKON tester, etc.) 

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

(5) Phillips .screwdriver (M4) 

(B) Test Method 

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

CPU PC Board 

TPl 

m3 or 4 pin 
! CHl (Pre-A.HP. output) 

rC-li~ 
(INDEX pulse) 

TP2 
I 

GND 

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

o Probe . •· .......... -· ......... . 
o VOLT/DIV(CHl) 

o VOLT/DIV(CH2) 

10: 1 

20mV/DIV (AC) 

0.5V/DIV (DC) 

o TIME/DIV ...........•.•....• 20ms/DIV 

o DISPLAY . ·• ................... . CHOP 

o TRIGGER On the rise of CH2 

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

1-9 



(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 :m the case 
of double track). 

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

CHl 
(HEAD RADIAL) 

CH2 
(INDEX P{JLSE) 

/ 
'\ 

I -
-,., 

:c. 

,v /11 ----..... 

Vl . 

' I'-... I/ _/ 

. · .. --- v I ~ 
'\. ' \ I/ V2 

\ 
I I~ I 

/ / 

~ _/ 

, . l 
:., 

• . ,·. . 
(7) Measure a CE value from Vl and V2, and ensure . that the value is 

within the range below. 

V2 Vl 
Vl or V2 X 100(%] ) 75(%] 

(8) If the value is not within the range, make the following adjust­
ments. After adjustment, be s1.1-te ',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 ac~ording to the table. 

In the case of the side O head of the FB-501 to 504 
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(f) Loosen two mounting scre~s D ietairting the pulse motor .to the 
base. 

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

(3) When the rnagnitud'es of the Vl and V2 become the same, tighten 
mounting screws D. 

Carrier 

I 
I 

0 

motor 

Pulse motor mounting screw 
D(.SMW-4xl0) 

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 magni~udes of 
Vl and V2 are the same. 

In the case of theside 1 head of the FB-503 and 504 

o In this adJ ustment, 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 Vl and V2 of the head radial waveform will be the same. 

(2) When the magnitudes of Vl and V2 become the same, temporarily 
tighten mounting screws H, and check the head azimuth -and index 
burst waveforms. If not good, readjust. 

Side l ca!:'rier 

\ 
Move direction 

1-11 
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(3) After adjusting all of the head radial, head azimuth and index 
burst waveforms, tighten mounting screws H. 

(4) After the carrier is further allc,wed 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 Vl 
and V2 of the CE waveform are the ,same. 

3.3 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 

(1) Work diskette 

(2) Oscilloscope 

(3) Simulator 

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

(5) Phillips screwdriver (M2, M3) 

(B) Test Method 

(1) Conne~t the oscilloscope to the following check pins. 

TPl 
(ll 34 j. 

CPU PC board 

1-12 
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CHl 
TRACKOO 

CH2 
STEP PULSE 

(2) Set the control~ fo , the oscilloscope as follows~ 

o Probe 

o VOLT/DIV(CHl) 

o VOLT/DIV(CH2) ........... 

10 : 1 

0.5V/DIV (DC) 

0.5V/DIV (DC) 

o TIME/DIV ....... , . . . . . . . !ms/DIV 

o DISPLAY •• ·.• .••• .• ·• •••. •• ..• : • t: CHOP 

o TRIGGER •••••. • . • · · • . ••• ! ••• 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 w[ll move con~inuously between track O and 
track 2. (Note t:hat 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. 

I 
I I I I l I IX. I CHl I I I l l';(I I I 

• 

l ?.3 .. J~ 
I CH2 I l2.3m-s MAX -I 

TRACK 00 waveform of FB-501 and 503 TRACK 00 waveform of FB-502 and 504 

• 
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(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 securing the TRACK 00 sensor (inter­
rupter) to the base. 

(2) Adjust the TRACK 00 sensor pos1.t1.on so that the rise and fall 
of the TRACK 00 waveform overlap. The~, tighten mounting screw 
E. The overlapping should occur a maximum of 2.3ms after the above 
above STEP PULSE. 

TRACK OO_· _ _,X._ __ 
i 

Rise 

Fall 

Adjust for overlapping. 

Carrier 

Mounting screw E 

TRACK 00 sensor (interrupter) 
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(3) TRAGK 00 Stopper Adjustment . 

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

(b) Set the simulator so that the carrier reciprocates 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 po~ition by moving it to th~ right or l~ft so 
that the following adjustment value will be obtained. 

(d) After adjustment, tighten mounting screw J. 

Cable holder (TRACK 00 stopper) 

Adjustment value 
+O 3 

O. 7 -o: 2 [mm] 

Mounting screw J 
Belt stopper 

(D) Checking After Adjustment 

Check the sensor with the BROKON teste!" by referring to Section 
3.8 . 
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3 .4 INDEX Sensor Adjustment 

(A) Equipment to Be Used 

(1) Alignment diskette 

(2) Oscilloscope 

(3) Simulator 

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

(5) Precision Phillips screwdriver · (M2) 

(B) Test Method 

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

CPU PC Board 

or 4 

GND 
I 

[f-GND 
CH2 
(INDEX 
PULSE) 

CHl (Pre-AMP output) 

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

o Prove 

o VOLT/DIV( CHl) 

o VOLT/DIV(CH2) 

10 : 1 

20mV/DIV (AC) 

0.5V/DIV (DC) 

o TIME/DIV ................... 50us/DIV 

o DISPLAY CHOP 

o TRIGGER On the rise of CH2 

o TRIG. MODE . . • . . . . . . . . . . . . . . NOR.'1AL 

(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). 

1-16 
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(5) Operate 
Measure 

the oscillo.scope to produce the following .waveforms. 
INDEX BURST TIME TL 

CHl 
( INDEX BURST 

SIGHAL) ·· 

CH2 
(INDEX PULSE 

1-

; ' 

,c. 

) 

Tl 

- ,_ - - -

, 
.. .. . ·· I I 

i II 

I 

I I -

I ,I 
i i .. , .. · 

I 
! 

j I 

I; 

""" n l 
II !i 

I 11 
II I ii 

i I :I 
I 

Iii I I I ! 
! d 

I :i i! :, 11/"I I r I i. 
I : ~ j I!,,! ii ! i ! ; 

' ' ! Ii/I 'ti ·:1 t I I j ; , I : 

l_j I I 

(6) If the value of .Tl 1.s not within the follow~ng range, make the 
adjustments described below. 

Tl Within 200ps ± 100 ps 

(C) Adjustment Method 

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

. (2) Move the INDEX sensor innerly or outerly and temporarily fix it 
with amounting screw K so that the value of Tl will be within 
the above range. 

CPU PC Bo.;i.rd 

sensor · 

Mounting screw K 

, (3) Allow the carrier to step to track 34 (to track 68 . in the case 
of double track) . 
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(10) Operate the oscilloscope to produce the following 
waveforms. Measure index burst time T2. 

CHl 
(INDEX BURST 

SIGNAL) . 

CH2 
(INDEX PULSE) 

' 

I 
r 

- - -

T2 

- - - - .... - ,_ -

' 

- -

. 

(11) Check to ensure that the value of T2 is within the following 
range. If it is outside the range, readjust the waveforms and 
make sure that Tl and T2 are within the range. Then tighten 
sensor mountin~ screw K. 

T2 = Within Tl± 50us 

(D) Checking After Adjustment 

Check the index sensor with the BROKON tester by referring to 
Section 3.8. 
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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) Pr.ecision Phillips screwdriver (M2) 

(B) Test Method 

(1) Connect the oscilloscope to the following check p~ns. 

CPU PC Board 

TPl 

°Tft\ or 4 pin 
: CHl (Pre-AMP output) 
I 

GND 

--GND 
CH2 (INDEX 

PULSE) 

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

o Probe 

o VOLT/DIV (CH!) 

o VOLT/DIV (CH2) 

o TIME/DIV 

o DISPLAY 

o TRIGGER 

10 : 1 

lOmV/DIV (AC) 

0.5V/DIV (DC) 

0. Sms /DIV 

CHOP 

On the rise of CH2 

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

CHl 

CH2 
(INDEX 

PULSE)1---+--+--+-+---J--+--'-+--+--+---4 

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

V or B X 100[%] > 73.5[%] 
B C = 

Where, A < B and D < C = -

o If the HEAD AZIMUTH waveform for the side O head is less that 
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 fol lowing adjustments. 

1-20 
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(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%. 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 

<==> 
'® 0, ) 

I 

INDEX 
carrier 

Mounting screws H 

L L CE adiustment direction 

HEAD AZIMUTH adjust'"!lent direction 

(D) Checking After. Adjustment 

Check the AZIMUTH with the BRIKON tester by referring to Section 
3.8 . 
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3.6 Head Output Checking 

(A) Equipment to Be Used 

(1) Work diskette 

(2) Oscilloscope 

C3) 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 

or 4 pin 
(Pre-Af. output) 

(2) Set the control~of the oscilloscope ~s follows: 

0 Probe ....................... 10 : 1 

o VOLT/DIV (CHl) 

o VOLT/DIV (CH2) 

o TIME/DIV 

o DISPLAY 

o TRIGGER ................... .. 

lOmV/DIV (AC) 

0.SV/DIV (DC) 

20ms/DIV 

CHOP 

On the rise of CH2 

o TRIG. MODE . . . . . . . . . . . . . . . . . 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}. 
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(5) After writing the 2F·signal with the simulatqr,. read it. 

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

/ -- -- -:'---. ~ 

· .. 

CHI 

(Pre-AMP 
Output) 

IV(Kl\X.) VJ.MIN.) 

. ··CH2· 

Index 
pulse) 

.··· 

"-,._...._ 

I 
---i -,l 

s 

- - _,,/' - l:t: l:ri~ -- ---

I 

(7) Check the pre-A,.'1P output voltage from the above waveform (CHl). 
The follow,ing Values are obtained by doubling the output voltage 
of the above w~veform. 

Criteria 

o 48 TPI: Over 650mV p-p 

o 96 TPI: Over 420mV p-p 

o If the above values are not satisfied, replace the work diskette 
a.nd 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 fol lowing 
formula. 

Modulation: M = ( V(MAX.) 
V(MAX.) 

M ~ 10% 

- V(Y.IN.)) 100[%) 
+ V(MIN.) x 0 

o Check to ensure that the modulation is 10% or less. 
If it is over 10%, make the following adjustments . 
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(C) Adjustment Method 

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

Pad 

(1) Turn · the pad at the load arm end with . a thin €lat-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) 

CH2 
(INDEX 

PULSE) 

r I -, T 11 II 1 11 TT l I 111. I r l 
J ' I -~ ' ·1; 'ill' Iii 1· I I Ii I '' !1 111 I ,l j I Ii 1: 11i : . ,/,,i :fl :tifr, 111 u L J·I : uu:1 ,;1 

l! /1! I l\li /:/ 1/illt/:ffi :W:: llJrll'ii:i: I Iii \:J;!: ililll! :Ill iii; 
11,111,·:1: ' 1111i ''11

ii 1'l ,il:i 111
111!11'1 Ii I 1•1:i! \· ''i l'ii1l,

1
1l 11i :i:1:1 11 

; . t I I , , ' :/:; '': ' 11:l 'I 1ji :!: . '',, 11:
1 1

,i .. : ! 1! I ,1 

''I'/ '/ :I I'/ 'l 1' II i,. 'I: I ' ·1· Ii !Jilli i 11 ·,· i.'.I" ' I i 11 ·1· 'I 'i I 

1 11 , : ; , 111:·1i i,;H.i:: :11
1 :\!1il1:1tJ,:u1:l'11: 

11 JI I ii I Wll l till 11 UJll lJil I ll11l II i ..... '--"'"-''--"''-' ' "---" 

I I I I l I I I I 
I I I I l I I I I I 

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

(A) Equipment to Be Used 

(l) Work diskette 

(2) Oscilloscope 

(3) Simulator 

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

(5) Flat-blade screwdriver (small) 

(B) Test Method 

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

TPl 

m:m 
I 

' ' I 

' I 

GND 

CPU PC board 

F -GND 

CHl 
(READ DATA) 

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

o Prove 

o VOLT/DIV 

o TIME/DIV 

o DISPLAY 

o TRIGGER 

10 : 1 

0.1V/DIV (DC) 

!us/DIV 

CH! 

On the rise of CH! 

o TRIG. MODE ...•.............. NOR..'1AL 
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(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) Af~er writing the 2F signal with the simulator, read it. 

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

CHl 
(READ DATA) 

/ 

;JV 
I 
I 

l 
I 
I 
I 

I 

I 
I 
I 
I 

Eliminate ,splitting. 
! 

V r1 
I 

'q',' / 
I I 
I ' 

I I 
I I 
I I 

I 
I I 
I I 

I I 
I I 
' ' 

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

(C) Adjustment Method 

Adjustment the above waveform by turning var able resistor VRl on 
the CPU PC board to the right or left so tha the waveform is not 
trembling. 

CPU PC Board 

(D) Checking After Adjustment 

Checking VRI with the B,RIKON tester by referring Section 3.8. 
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3.8 Checking by BRIKbN 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 auto system test. The following should be satisfied. 

(a) Index Pulse Width 

(b) DD Motor Speed 

(c) Read Test (1 cycle) 

·. (d) Window Margin 

(e) si~p · 

(f) Asymmetry 

(g) Write/Read Test 
(1 cycle) 

1 to 5.7msec. 

200 ± 6msec. 

No error 

Over 750nsec. 

48 TPI: 6msec. 

96 TPI: 3msec. 

Less that 700nsec. 

No error 

(2). Perform a read test 10 times; no · error should occur. 
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3.9 Tensioning and Adjustment of Steel Belt 

* Tools Used: Hexagonal Wrench for M2.6, Smail and Large Phillips 
Screwdrivers, Belt Tensioning Jig. 

(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 be:lt 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) 

Stopper 

(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) 

Suo-corte~ 

Holder Plate 
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• 

(4) Turri the lever of the jig until it is set horizontal as shown in 
the figure·below. Then place the pulse motor Kon the jig, allow 
the jig pins to be inserted into the right and left holes in the 
steel belt, and mount the pulse motor Kon the jig with the mount­
ing screws D (2 pcs) . 

D (SMW-4xl0 

Horizontal 
Direction 

(5) Turn the lever of the jig until it is set vertical to tension 
the belt, and tighten t_;e mou.~tinq sc:::-ews I (2 pcs). 

Vertical 
Direction 
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(6) Turn the lever of the jig un~il it is set horizontal again. 
Then remov e the mounting screws D (2 pcs) , •· and remove the 
pulse motor K J:rom the jig. 

(7) Tighten the mounting screw H. Check that the stell belt gaps A •.·. r;, / 
and B are uniform when the belt supporter is slided horizontally to ~.._./ 
the right or left. 

Steel Belt 
A 

I 
A 

v---:--,==;==,=, . © · 0 0 

0 0 

I ·- .- .. 

00

8• 0 0 oo D 
Belt Supporter 

(8) Manually turn the pulley until the mounting screw H faces upward. 
Temporarily fix . the track 00 stoppE=r and: cable clamp with the mount­
ing screw J. 

Finally, tighten the nut arid spring washer in the original •. state. 

SW-3 
N-3 

1-30 

Track 00 Stopper 
/ 

Cable 

II 
Clarnp 

I 
J (SM-2.6x4) 

-~ 

··11,·"" . .. v 



-

-~ 

• 

4. MAINTENANCE 

·4.1 PROCEDURE FOR CLEANING THE READ/WRITE HEAD 

In the FB-501, 502, 503 and 504, only the floppy 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 cotton swab with isopropyl alchohol. 

2. Part t..'1.e load a.r:u from tt1e 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 evaporated, softly polish the head 
with a clean cotton swab. 

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

4.2 Caution on Handling Disks 

0 

0 

Avoid directly touching the mylar. 

Avoid storing disks in locations with high t 0 :np_,.,,.,,;-,,.,,-o or 
high humidity. 

0 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 frorri 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 unit, power-saving and 

improvementof the reliability. 
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2. BLOCK DIAGRAM 

Drive Select 

Drive Select 

Drive Select 

Drive Select 

Track 00 

Index 

Motor ON 

Write Data 

Write Gate 

Write Protect 

Read Data 

Step 

Direction 

Side Select 

* 
In Use or 
F.ead Load 

* Ready 

0 

l 

2 

3 

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 
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3. ELECTRICAL DIAG:RAM 

MOTO.R ON 

Drive Select 0 

Drive Select 1 

Drive Select 2 

Drive Select 3 

Index 

* [Ready] 

[In Use or 
* Head Load 

Step 

Direction 

Track 00 

Write 
Protect 

Write 
Gate 

W:::-i. te 
Data 

Read 
Data 

Side 
Select 

! 
--0 0--

----0 0--

--0 -
--0 0----
-

-

1-

-

--

ii 

Mot-or 
Control 

ID 

; ::J 
IU 

Intdex 

Logic 
I 
T 

Metliu.in 
Detecter 

I 
T -,; 

"--OHMo-- Head 

'!'In -
~ Load 

- o----Joo Driver HL 

Position 
Cor:t.rol 
Lcgic 

I 

" Track 00 
Logic 

Write 
Protect 
Logic 

I 
T 

R/W Erase 
_Control -Loqic 

I ,. 
Write -Amplifier 

Reacl r--
P. ... ,,plifier 
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Spindle 
Motor 

• 1 I 
Active 
Lamp 

Index 

Sensor 

Head 
Load 
Solenoid 

Stepping 
-

Motor 

Track 00 
Sensor 

Write 
Protect 
Sensor 

.-

~ - Erase Head 0 
0 
).; 

R/W .µ ~ ~~ad a ,.. 
c 
i..) 

'O - Erase Bead l 
~ 
<lJ 
:i: - PJW Head 1 
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4. INDEPENDENT LSI AND READ LSI CONFIGURATION AND PIN. NAMES 

4.1 Independent LSI Configuration and Pin Names 

Pr ovided with the same functi ons as a custom one- chip LSI, this 

independent LSI is. designed considering the hard timing r equired by 

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

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

All the pins are TTL-compatible . 

This LSI mainly controls the l og i c s ystem." 

Pin Configuration 

( NC) 
R, 

(NC) 
·Ra 
Rr 

( N: } 
R5 

R9/TC 
R\ o/f?.Q 

K1 
( NC ) 

Ki 

' 

' 

' 
' 
' 

I 

~~ ~ . ~~. ~ ~· ~ 
( ~ ) 

.., ., 

(37) 

(l) ( aa ) 

TOP 

VIEW 

(U) (25 ) 

( !3> (H) 

~ j~~~~~ ~j 
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01 

(NC) 
Os 
O·s 
O+ 
o, 

(N: ) 

01 
01 

(NC) 
Oo 

( NC) 

.·vJ._, 
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BLOCK DIAGRAM(EC- 8 77 ) 

RESET 

TRKOO 
Senser 

DI R 

STEP 

Index 
pulse 

Moto r 

Write 
Gate 

on 

24P 

40P 

1 4P 

46P 

44P 

7P 

SP 

Write l OP 
-+--n 

ll 

ll. 

Int. 

I n ternal Reset 

Reset 

s 
Q D 
Q 

Int.Reset 

Protect 

Xtal 20~~P-1----lif>o-.--• Interna l Int Rese t 

( 4, 5_, 9, 12, 16, 
48P) 

+5V(Powe r) 18p 

c lock 

Inter n a l Co nd ition 
Input 
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T R Q 

+SV 

+SV 

s 
D 

+sv 

36P 
RESET 

32P 
TRKOO OUT 

28P 
P.MOTOR ¢B 

31P 
P .. MOTOR ¢0 

29P 
P. MOTOR ¢ c 

26P 
P. MOTOR ¢ A 

38P 
P.MOTOR 

Vol tage Se l ect 

3JP p . , - r e -Re aay 

2P 
Era se 

43P 
GND 



Pin Names 

Pin Number Pin Name Pin Function 

2 RS Erase Gate 

5 R7 Write Gate Signal Start and End Judgement 

7 R8 External Motor Rota ti.cm 

8 R9 Write Gate 

9 RlO Write Gate Edge 

10 KO Write Protect 

14 K2 Direction 

16 K3 Side One Select 

18 vcc +SV 

26 00 Pulse .. Motor Phase A 

28 01 Pulse Motor Phase B 
0-.L 

29 02 Pulse Motor Phase C 

3-l 03 Pulse Motor Phase 0 

32 04 Track 00 External Output 

33 05 Ready 

36 07 Soft Reset 

38 RO Pulse Motor Voltage Select 

40 Rl Track 00 Position 

43 vss GND 

44 R2 Index 

46 R3 Step 
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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 and passes 

them through the filter. Then, it passes them through .the 

differentiator, zerov:plt 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 

::;ts --------{ : ~ -
Offset .1. ~I 16 J Ou~J?uts 
Decoupling .aJ -Differentiator rAccive 

Gnd ------------- Cfil Inputs 

{

,;}, 1c., Di ~roro~tiator One Shot &j I!:!~ ------·· 

Components 1 [2j ~J --Components 
One Shot i 00 i;:;; ___ .1Jc:= 1 
co. mpon. e.n-t~ -2- rin,

1 ~----°a ca u,.._ ___ I!.!! Output 

Block Diagram 

12V 

(Top Vie,·,) 

Filter 
Differe!"!tiation 

Select 

sv 

✓ 

Digital Output 

I I ____ ,. ·-- -------------· 
Amplifica­

tion 

. I ,-•v. --- - r---- . --- . ------- ··: 
: Differenti- : Peak 
I 

: ator ----- Detection 
I 
I 
I 

I '----~ I 
1- . . I 

L - - - - ... ---_-_-:: _-:: =----_-_:-.: ::.:::: ::: :. -~ba.p.in.g..; -- - - -

I 

'---------'--' 
Pulse 
Gener~ 
ator 

.I 
I 

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 

4 

6 

-sr 10 
I 
z 
u 

12 

14 

In Use 

Drive 
Select 

3 
Drive 
Select 

0 
Drive 
Select 

1 

Drive 
Select 

2 

SWl r----, 
I I 

I i j 
I 
I 
I 

SW2 r---, 
IU I I 

I 

ID 

R37 

: IC6-36Pin 
I Write 
I Protect 
: Write Gate 

I I '-----
IC5-5 Pin 

Index 
Sensor 

TrOO 
Sensor 

Read 
Circuit 

Write 

8 

Protect Sensor 

+5 

2 

l 

4 

5 

9 
10 

2 

1 

13 
i2 

+5 

Rl 

Head Positioning 
Circuit 

R/W Head 
Common Gate 

Ready 

3 r~--o Index/ Sector 

Track 00 

Read Data 

Write-Protect 

The drive select circuit and indicator LED on circuit are 

configured as shown above. 

Drive Select Circuit 

w;.-1en one of these four signal lines Drive Selects O to 3 is at 

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

responds to other input lines_ and the gates of the output signal 

lines of t."le drive open. Which of Drive Selects O to 3 the drive 

corresponds to is selected by inserting a shorting pin of SWl. 

Up to four drives are controllable. 

Indicator LED on Circuit 

Either of t.lie following two lighting methods can be selected by 

switching the shorting pin of SW2. 
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• ( 1) :Sy connecting the shorting pin of SW2 to "IU", the LED ;;, 

':.£: is lit by the DRIVE SELECT signal and IN USE signal. t,. t,· 
:r., (2) By connecting the shorting pin of SW2 to "ID" ·, the LED t 
Jc.' 

is lit by the DRIVE SELECT signal only. 
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5.2 Side Select Circuit 

l 

RA-11 

+5V 

14 

3 

"f SIDE ONE 
eJ 32 SELECT 

CUSTOM LSI 
IC5-16Pin 

+SV vs 
5 

r-- --• 
I I 

-RA6 1 1 

l 

6 I 
r-- - _, 

2 I 4 
----- 1.--------< CTl 

L------ --l 

This circuit is used to select either side O or side l head. 

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

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

anc. a high on this line causes side O 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 sig~al must not be changed until the erasing is completed 

after t~e completion of writing because of the tunnel erase 

syste:::i. esployed. For the tunnel erase system, refer to (2) in 
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5.3 Head Positioning Circuit 

6 

+5 
I 

+5 

lJ 
+5 

1 I .-'"-i-, 
I >I 
I: S:1 
I I 4 , __ , gQRAll 

;cc DIRECTION 12 s 9 ,...., D Q -·. 

+5 TP2-1Pin 4o 

sl 0 3 

1
9RA11 11 

T .,......_ 
R 

~~, lO 11 10 _ 
STEP uy - l u\-3 

DRIVE 
2 I SELECT 

+5 2 s SI . 
1 • .:1, .... 

D Q --
::::~: . RA9 '< I 

2 '- _.J 3 
3 

T Q 6 
R -

---c19 1 ······ 
t) 1 

46 38 ,...-----r-r 

R3 

IC6 

, . ... .-------2~,\"",.,. 3 I 
+51,~ 

+5 +5 
RAlO C24 __J. ,~, .I _t T vt·. , , DB 

RO --->->>~Jr J t R38 ~ ,-- ---...-
07 36 ~ c- .. ~:-==-3_ ...... _ ...... ~~ ~~----1---1 

31 .· Ri 7 14 
0 3 1-------+--+--+--t _L 1---------1 

6 A. 10 02 29 . ~ ~---+-l 
28 5 11 ---------

,- -, 
•; ~: I 

..! ,_ 

+5 

COMM .. 1 -
cmm 2 -

¢ D -,· g .., 
C'1 

-l ¢ 
I 

C 4 z 7 u 
rt B 5 r"•· r ") 4 IC12 12 01 

¢ A 6 00 ~2~6"------- 1----------~K_2________ ~--___.13 _____ ...._.__, 
L.__Jl4 

The head positioning circuit is configured as shown above. 

This circuit is used to move tne head using step pulses', 

after the head stepping direction {.i!i_"ler or oute1c direction) is 

deternined by the Direction signal. When the Direction signal from 

the host.computer goes low and. a step pulse signal is inputted, the 

head steps one track in the inne:::- direction. When the Direction 

signal goes high, the heac ste~s in t.~e outer direction. 

R38, R39 and Ql3 in the circuit a:::-e used to drop the power when the 

stepping motor is on standby. To crive the stepping motor, Ql3 i's 

turned on by turning pin 38 cf IC6 to "High" level and a voltage 

of 12V is applied to the stepping rr.otor. To leave the motor on 

standby, Ql3 is turned off and about SV is applied to the stepping 

motor through D8 to hold the motor. 
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MOTOR ON 

DRIVE SELECT 

DIRECTION 

STEP 

The timing chart for the Direction signal and Step signal is 

shown below. 

1 r min 7 ~~ min . 

------u,-------,LJ 
~ i" 2Sms min 

time (FB=501, 503 
. 502,504 

t=seek 

I I lps 

-I ~1,us min. -, I- min LJi----'-; ---'-----,LJ 
J 

6[ms)min.) 
3 [ms)min. • 

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

a period of seek+ settling time . afi:er the final step signal to 

stabilize the head. 
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5.4 WRITE GATE Signal 

When the WRITE GATE input signal line of this circuit is low, 

the write circuit is made operable. However, writing 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. 

5.5 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·frorn "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 t,,.e WRITE PROTECT output 

signal line is .high. 
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5.6 Write Circuit and Erase Circuit 

WRITE PROTEC 

WRITE GATE 

DRIVE SELECT 

POWER SENSE 

WRI'§ DATA 

1:-Jrite 
Power 
Gate 

Data 
Lat~h 

(Flip 
Floo) 

(1) Write Circuit 

Delay 
Circuit 

Erase 
Ampli­
fier 

r------------, 
:Erase Head : 
I I 

'-----'-' -'>I I 

: I 
I 

Write iR/W Head 
Amplifierl'------......:.'....;...1 -

Common 
Driver 

I 
I 
!_· ____ ------' 

The block diagram for the write circuit and erase circuit is 

shown above. 

The write data modulated in the FM or MFM system is dividea by 

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

The write amplifier output signal becomes a rectangular signal 

t:..at is inverted by this WRITE DATA pulse. In other words, 

~~e write amplifier inverts the polarity of the head current 

through this signal to cause the magnetic flux synchronized 

wi~h the WRITE DATA pulse to be generated in the gap of the 

.... ,,.a~ /:,rr.; ~"' head and the media is saturation-magnetized and 

'if",-,=- 0
,.,,...-; ~"' :;:ewer gate opens only when the WRITE PROTECT output 

sig::al li::.,e is high and the tVRITE G;..TE and DRIVt SELECT input 

sis::a~ lines are low, enabling writing and erasing. 
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The timing chart for the write circuit is shown below. 

WRITE GATE 

WRITE DATA 

Flip Flop (+) -------. 

Flip Flop(-) 

Write Amplifier 
(Write Current) 

Lil._______, 
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(2) Erase Circuit 

The timing chart for the erase circuit is shown below. 

WRITE GATE 
(; 

Eras~ l\mplifier ~ tl •I Output ________ __. 
I-~ _t2 -~I.____ 

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 

Read/ Write 
Head 

Erase Head 
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For this reason, the erase amplifier output signal rises t 1 milliseconds 

(minimum time 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 seconds are previously-determined by the delay circuit. 
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5.7 MOTOR ON SIGNAL 

MOTOR 
ON 

7 IC6 
RS +SV 

+5V 

7 
RA-11 

RA-9 . 

8 STRT . 4 
15 2 

IC6 

VM 3 U"l 0 +5V 2 
I z u 

Driver 
GND 1 

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. 

DD 

This signal line responds regardless of the DRIVE SELECT signal. 

The start-up time for the spindle motor requires 0.5 seconds. 
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6. OUTPUT SIGNAL LINES (FDD to CPU) 

.,. 
. z CX) . 

u 

6.1 Index Circuit 

-- INDEX 
3 

TP2-4Pin 
0 

IClO 

+SV 

R28 

2 1 
i-=-------,-----,,_----<"ll.n-cc..· ---+ INXSO i2r--1----, 

I 

44 --------36 
R2 

IC6 

07 

GND j 11- · 
,- ---- -":':f.:'- -T 

I r711 
l 1: 

+sv, 
I DD ~lotor PC : 
L---------~d 

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 i~dicating the beginning 

of a track. 

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

below. 

TP 2 
4Pin 

_n...__ _____ n...___-
- -- I ~ Jrns (NOM) 7· 200~ 
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6.2 Track 00 Detection Circuit 

:).J~ TRACK00 

.s 

TP2-2Pin 
C) 

40 

Rl . 07 

IC6 

+SV 

l 
RAB 

5 

04 32 

+SV 

R34 

GND 5 

TRKZSl 4 

N C 

GND 
TRKZL+ 

Track 00 
TTT Sensor 

c, 

The. track 00 detection circuit is configured as shown above. 
,. . ... . 

This circuit detects track 00, the outernrost 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. 

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. 

~6~l frorn_fl ___ 1_T_r __ __.n~ ____ o_T_r ____ -n~ __ 1_T_r_---n~-- __ 2_T_r ___ fl__ 
(FB-501,3) k 6ms Je:. T.l"?6rns+l5rns Joi 

~6~¥ frorn_fl 3Tr n 2Tr n 1Tr n OTr n lTr n 2Tr n 3Tr n 4Tr fl_ 
~ 3rns J... Tl?3ms+l5rns ~ (FB-502 ,4) 

I 

:::::::: --, __ -_ -•- _ • . I T2 -. · · - ·_ ·•· _ r - - - - ____ _ 
IE . -- --- .. . --. . -'j 
L---- - -- - - ----- ------ ---- ______ J 

I Track oo-------------------=-

1

-

;:a,i I. 0. Srns i I 

* For T2, see the section on track 00 
adjustment. 
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6.3 Write Protect Circuit 

lO KO 
IC6 

D.S 

4 

IClO 

+sv 

R2 

Write Protect 
Sensor 

cc WRITE 
N PROTECT 

WRITE 
CIRCUIT 

4 

W.G 

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 

Read/Write Head 
I -- I 
I 
I 
I -

I 
I I 

L-- ------ I 

Common 
Driver 

TPl 
I •. r 

i 3 4 : 
I o O I 
'-- -- -..I 

'-.,---->t Low 1-....... -+--Di f fer­
Pass 
Filter I 

en ti a­
tor 

"'-<---Pulse 
Shap­

_,,__..,,ing 

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 t:ie recorded 

signals by amplifying, although it slightly deviates time-wise, 

identifying, and pu.lse-shaping the data . 

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

TF2 

.-----i[f 
Tl.ead 
Data 

Low Pass Filter Output(+) -''°""'--·--~~A~-·--·-•~~,~-·-•--..,,,.c.A __ ·_...,__~~~·· _ _.:,'-<c-_____ _ 

*TP3 v ·v v. v 
Low*~:: s Fi 1 ter Output (-) __ A __ ·. --.--"""•~v:::-.--.-. ?"'Ae:.. .. •-·· --. -·..::·s....v,-.. - ·•-. +Ll_ .. --'·•.J,v,-------, .. ~. •"""'/\:::......_ ____ _ 

Differentiator Output(+) 

Differentiator Output(-) 

Comparator Output 

Pulse Shaping Output 
(READ DATA) 

*TPl - TP2 (GND) 

s.· addle. . . (\ .·· · ~· .. · ··•· ··;JI\. - ·cv0 
C\J\ .. ···c;:u. V. ~ 

Zero close Point 

rJ\/ > C'/\ · .. I\ / 
V. vv . V •.Crv 
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7. 

I 
z 
() 

OPTION 

7.1 Head Load Circuit and Ready Signal Output Circuit 

+5 
J4 J3 
,....,, r-\ 

5 
4 

Q D 2 
READY 8 s 

D.S 
5 

T 3 
R 

+5 l +5 +12 
I 

+5 A 
1 11 IC8 

5 2 C 
B 

HJ USE U 
HEAD LOA 

9 

A R Q 4 

3 R32 

36 3 07 
+5 

IC-6 05 
33 

4 E>6 5 7 
~ . 

The head load circuit and ready signal output circuit are 

config'-lred 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 read or 

write. In using the IN USE or HEAD LOAD signal line (pin4 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 

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

The head is loaded by the MOTOR ON signal and PRE 

READY signalo 

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 Ql2 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 connecting jumper J3 or J4. 

(1) When J4 is connected: 

A READY signal is output by the PRE READY of LSI6. 

(2) When J3 is connected: 

After LSI6 outputs a PRE READY to make the head loaded, 

a READY signal is output o 
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1. 

1.1 

0 

0 

SOFT ERROR PROCESSING 

General 

The following soft errors are often mistakenly .for errors 
caused by troubles or rnis-adjus:t;ments of the disk drive. 

Errors caused by improper operational procedure, incorrect 
programming or da..-riaged- disk. 

Software error caused by dust in the air; random electric 
interference or other external cause. 

Unless a de:fective ass.er,nbly point or damage point is clearly 
found in visual 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 cond'.itions. 

(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 double-5ide head. 

(4) Improper grounding of the power sup9ly of tne disk drive in 
the host computer. 

(5) Improper motor speed. 

To correct soft errors as above (1) to (5), follow the steps below. 

(1) Re-read the error:-occurred t1:ack about 10 times. 

(2) If the data is not restored in step 1, allow the head to move 
to track 00 and ii-,ake 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. 
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1.3 Write Error 

11.n 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 ma.lfunctioning. 

(3) If the error persists, cha.nge the disk and perform the above 
procedure. 
If the error still persists, the drive is defective. 

1.4 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. 

I 

(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 error". 
The points to be checked are: 

· (1) Head align.:..ient is defective ••. Refer to Eead/Radial Adjustment. 

(2) Head output is not enough ... Refer to Head Output Adjust.Dent. 

(3) The motor speed is incorrect ••• Refer to Motor Speed 
Adjustnent. 

(4) Check .tne center hole of the disk. 
If the center hole of the disk is damaged, c~eck the clamp 
mechanism. 
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2. 

• 

e 

FLOPPY DISK DRIVE FOR REPAIR 

2.1 · Have the user send you the defective floppy 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 
conditions 
defective. 

get information from the user about the operating 
at the time the user found the floppy disk drive 
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, proceed to section 3 .1. 

c) If stepper motor .turns wit.~out causing cai::riage movement, 
proc~ed to section 3.2. 

d) If the drive executes . contin11.ously. but fails to read and 
write, proceed j;q sections 3. 3 and 3 .4. 

4-3 



C.RT 

• DC+l2V 

DC+SV 

0 0 

l 

Interface Cable 

Sample Test Connection 

Drive O: Normal Dri•1e 

Drive 1: Sample Dri•1e 
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•• 

• 

3. TROUBLESrtOOTING PROCEDURES 

Connect the sample as shown in the 
figure on the preceding page. 

I 
'I' 

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

Insert the diske.tte with a diskette exerciser program into the drive O, 
and lock the door. Insert a work disk into the drive 1, and lock 
the door. 

Select the drive, and turn on the DD motor to restore the head to 
Track 00 . 

lcheck the power unit. >------_.,. ... , _____________ __. 
No 

_......---: Is the 
<:_ index pulse 

present? (TP2-pin 4) 

YYes 

No 

----:--- No 

Go to the media 
rotation check 
routine. 

Go tc the trackin~ 
mechanism check routine . < Is t.:1~re'---. I 

a tracx O _>----+; 
. S~(TP2-pin 2) ~----------------

i Yes 

Initialize track O of drive 1 and read it continuously 0 

CONT'D ON 
NEXT PAGE 

4-5 



CONT'D FROM 
PRECEDING PAGE 

Yes 

No 

Yes 

Go to the read 
circuit check 
routine. 

Load a read test progra..11t from drive O, anci replace 

Go .to the write 
circuit rout.ine. 

the diskette of drive O with the diskette used by the user. 

Repeat a read test on TROO thru TR39/TR79 on drive 0. 

No 
Check the 
compatibility. 

On cirive 1, per::or::i a re.ad tes.; or: tr.e 
diske~te initialized by drive 0. 

e:::-rors 

fr~:s' 
Check the 
compatibility. 

Ne The sample of 
drive 1 is 
normal. 

The disket~e cf 
t,he user is 
defective. 

4-6 



?r · :'. ·· ... ·.· .... ·.· .•. • .•.. , . . 

3-1 t1EDIA ROTATION CHECK 

X Is the motor 
on signal LOW? 

No 

No 

The interface or cable 
of the host comoute,,. 
is defective - -

4 
No 

No Check the DC 
sup.9ly items 

< Piri 3 of IC13 outputs No 
a pulse signal 

Replace the DD 
motor. 

Adjust the media 
rotation speed 

Yes 

Yes 

Retighten the 
set sere;,.; 

Replace or 
repair the 
connector 

Yes 

Replace the 
drive PCB 

Replace the 
clamp 

Replace IC12 

• ~ · Replace the 
index sensor 

. 1-

1 

_________ . . · N. or DD motor Replace I• Yes < Pin 1 of IClO . . o . 
ICl0 f.•------< outputs a 

pulse signal 

---------
4-7 

Adjust .the 
index burst 
time 

No 



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

START 

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

No 

No 

No 

No 

No 
Is the carrier~--------r-----l~ 

movement smooth? rs 
~ 

~=s the steel belt 
~oken or th~s~e~~=---"'-'-'----------l 

screw loose? 

Yes 

Replace the pulse: 
motor. 

Adjust CE by using the 
alignment diskette, 

4-8 

A 

The interface cable of the 
host computer is defective 

Check the DC su~ply 

Replace the carriero 

Excessive tensioning of 
the head cableo 

Adjust or replace the 
steel belt. 

i 
'< 



A 

Is the collector of 

< Qll at low level when'"-::>>:--N--:-o-------~----------, 
black paper is inserted ~~ · 
into'"the track 00 detector? .·. ·. · · 

Is pin 4 on . 

Yes CN-8 at High level?....._=~ 

Yes 

Is pin 4 on CN-8 at 
< high level before the __ N_o ______ _ 

carrier touches the --

Replace Qll 

0 st9pper? 

Yes 

Adjust the position 
of the interrupter 

4-9 

~ 
Is an output generated 

the interface 

Yes 

The interface or cable 
of the host computer 
is defective 

Replace IC13,14 
or IC6 

Replace the 
interrupter 

No 



B 

_;.9-a high 9r,1ow 
s~p pulse outputted 
at pinS of IC3?_.. 

Yes 

Are the waveforms 

<'6f pins 4-7 of IC12 
......_ normal?/ 

Yes 

IC12 is defectiv_e. 

No 

·[ IC3 

No 

+ IC6 

4-10 

is 

is 

defective. I 

def eCti ve • I 

c_-, __ "" ,.,. 



3-3 Write Circuit Check 

START 

0 
Is write data inp.,_u_t __ N_o _____ -. 

~ pin 22 on CN-4? 
The interface of the host computer 
or the cable is defective. 

Is pin 24, wr.it~ · · No.· tn\ A . 
~te on CN-4 at low~ 

leve~ 

. _):: 
Is pin 6 on ICll No 

·<.at low level? --:::,.--'----------~--.-"'J . . 

<Is pin 28 on CN-4 _;,--_Y_e_s_, 0 Write protect 
~ t 1 1 l? state at= · o :~~;_:~e 
Is anv of the DS --Q - - :,-... sign~ (pin 6,10,1~ or A 

14) at 11:::l? No 

~ Is snore pin on 
- 1 t "? SWl coyec ea -

aooear/4t 8th pin ofl:CS >>---N-0----,, .., 

No I Connect the 
shot pin to 
DS signal 
terminal Do the leve s of-H and 

1 0'- Yes 

·~"lter.nately with those ~ 

~9th pin? <Write data applied-~Y_e_s __ --,.:j Replace res . 1 

top~Ics, Yes 

Replace rc1ol 

4-11 
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' i 
' · 

1-1 1 
j: ! 
:: 

~ 
Is pin 3 on RA4 No 
"-at 12V? 

Yes · 

Doe the level~ No 
Q6 'become H and L (09----------j 

<::and off) alternately 
with ~lev~i of 

Q7? 

Will~ 
....___ 

n 1---and 
4 on...--RA4 tu 

No. 

No 

Replace L4 or check 
the DC power supply 
unit 

Replace. ol, 
Ql or Q2. 

rn Higti' and No I 
ck wity~---•> Replace IC4 

~=pe. '----------~ 

<Low? Che 
-........ 

ill oc 

• 

Ir 

Replace the carrier assembly 

Adjust the head aliqr"ilent 

4-12 



3-4 Read Circuit Malfunction 

, START 

Does an output 
~aveform appear at 
~16 and 17 of ICl? 

Does a differential 
~eform appear at pins 

3 .and 4 of TPl? 

Yes 

The interface of the racst 
compute~ of the cable is 
defective. 

No 

No 

No 

No 

4-13 

ICl or head is defective. 

Q4 or QS is defective. 

ICl is defective. 

ICl0,14 or 13 is defective! 
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A&A JAPAN, LTD. 

DESTINATION: WHuLE PARTS LIST /MFR. SELECTI.O~ UST 

CAT. NO.: 8790133 
DATE: Aug. 5, 1~85 

MODELNO.: 
PAGE: 1 OF 13 

MFR. : TEC 

RS LOCATION " PRIME SOURCE Q'TY 
DESCRIPTION REF. NO. MFR.PART NO. RANK PER 

NO. /SUBSTITUTE UNIT 

Base Clamp Assembly Al CFABK-60102 1 

. Carrier B Assembly A2 CFABK-60303 l 

Motor, Pulse Assembly A3 CFABK-60405 l 

Motor, Dir~ct Drive Assembly A4 CFAAK-60304 l 
·. 

PCB Assembly, MAIN AS CFEAK-06145 1 

Cove,; Assembly, Front Ml CFAAK-60801 1 

Interrupter Assembly M2 CFAAK-61201 1 

Base, Main M3 CFA40-60102 l 

Spring, Vibration'-Ptoof M4 CFAAK-62501 1 

Shaft, Carrier MS CFAl0-61201 2 

Shaft Suppott, · In~1de M6 CFA20-60601 1 

Shaft Support, Outside M7 CFA20-60701 1 

Guide, Cable MB CFA35-61401 1 

" 
Lever, Clamp M9 CFAJS-60602 1 

Pl a te, Insulation Ml0 CFA45""'.60901 1 

CHECKED BY: 

PONO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECTiON 

Q'TY 
EXTENSION 

us$ 

· . 



---- ---.·· 
- . ------ --- -

·-- -··-., ___ - -- __ :_,:·:_·_---.:·- --·:_~-::~_._ ~.:;;~-.:::-:· . '---···---- ··---- ----------··· -- . ·····- -·-··------ ---·-·---

A&A JAPAN, LTD. 
DESTINATION: WHvLE PARTS LIST /MFR. SELECTIOh LIST 

CAT. NO. : 8790133 

MODELNO.: 

MFR.: TEC 

RS LOCATION 
NO. 

~-'"'"'''.'"~-· .. -~,c,,.~ c,." , __ 112) -

DESCRIPTION 

Terminal 

Screw, Machine Double Serns 
with Pan Head M4xlO 

Screw, with Washer M3x6 

Screw, Machine Sems 
with Pan Head M2; 6x6 

Screw, Machine Double Serns 
with Pan Head M2.6x8 

Screw, Machine Bind 
with Pan Head M3x6 

Screw, with Washer M3x8 

Screw, Machine Bind 
with Pan Head M3x8 

screw, Di::;h Head M3x8 

Screw,Machine Sems 
with Pan ,, head M3x6 

REF. NO. MFR. PART NO. 

I Mll 

I 
EEH00-05600 

Ml2 SSX240100A2 

Ml3 

I 
SSJ230060A2 

Ml4 SSW226060A2 

I Ml5 I CFA45-62601 

I Ml6 I CFA45-61401 

I Ml7 I SSJ230080A2 

I Ml8 

.. Ml9 

I CFA45-61402 

• SSS230080A2 

I M20 I SSW230060A2 

&i 

DATE: Aug, ~, .l2li.. 

PAGE: 

PRIME SOURCE 

/SUBSTITUTE 

2 OF 13 

Q'TY 
RANK I PER 

UNIT 

1 

2 

3 

1 

2 

3 

1 

4 

1 

2 

CHECKED BY : 

PO NO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECTION 

QTY EXTENSION 
us$ 

~~ 



DESTINATION: 

CAT. NO.: 8790 I 33 

MODEL NO.: 

MFR. : TEC 

1 

·• RS LOCATION 
DESCRIPTION 

NO. 

Base As sembly, Clamp 

Clamp Assembly 

Base, Clamp 

Arm, Clamp 

Shaft, Clamp Lever 

Spring, Clamp Lever 

Spri!lg, Cam Lock 

Cam, Clamp 

Cam, Clamp Lock 

Ring, E-type M3 

. 

A&A JAPAN, LTD. 
WHut.E PARTS UST /MFR. SELECTION UST 

DATE : Aug. 5, 1985 

PAGE: 3 OF 13 

PRIME SOURCE Q'TY 
REF. NO. MFR. PART NO. 

/SUBSTITUTE 
RANK PER 

UNIT . , .. 
k 

. Al · cpABK-60102 I 
I 

M20 CFABK-60601 1- 1 

M21 CFAAK-60102 l 

M22 CFAAK - 60201 l 

M23 CFAl0-60301 1 

M24 CFA30-60301 1 

M25 CFA30-6060l 1 

M26 Cf'A3 5- 60501 1 

M27 CFA35-60901 l 

M28 SRE030000EO 3 

. 

CHECKED BY : 

PO NO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECT IO N 

Q'TY EXTENSION 
us$ 

I 
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1 
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DESTINATION: 

CAT.NO.: 

MODEL NO.: 

MFR.: 

I 

RS LOCATION 
DESCRIPTION 

NO. 

Carrier B Asiembly 

Carrier Assembly 

Head Arm Assembly 

Head Spring 

Head Arm supporter 

Flanged Screw 

Washer 

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

DATE: Aug.23, 1985 

PAGE: 4 OF 13 

PRIME SOURCE Q'TY 
REF. NO. MFR. PART NO. RANK PER 

/SUBSTITUTE UNIT 

A2 CFABK-60303 A-2 1 

A2-l CFAAK-60503 1 

CFAAK-60505 1 

A2-2 CFAAK-606.03 1 

CFAAK-60605 1 

A2-3 CFAJ0-60201 1 

A2-4 CFA20-61101 1 

A2-5 SSN226060A7 2 

A2-6 SWA030050A7 2 

CHECKED BY: 

PONO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECTION 

Q'TY 
EXTENSION 

us$ 





DESTINATION: 

CAT. NO.: 

MODELNO.: 

MFR'. : 

RSLOCAtION 

.NO. 
DESCRIPTION 

Mot6r, Pulae Assembly 

Pulse Motor K 

Belt Fastening Plate 

Belt suppotor 

Cable Holder 

ST Motor Frame 

Belt Stopper 2 

Belt 

Senis Sc.rew 

Nut 

Spring Washer 

A&A JAPAN, i;TD. 
WHOL~ PART°S LIST /~.Fil. SELECTl<>N L'ST 

•Rl\Fi NO. MFR. PART NO. 

A-3 I CFABK...:60405 

A3-l I CFAAK-607-03 
CFAAK-60709 

CFAAK-60711 

AJ-2 I CFA20-60501 

AJ-3 CFA20-6100l 

A3-4 CFA20-636'01 
l. 

A3-5 CFA20-62901 

AJ-6 CFA20-63701 

AJ-7 CFA45-60701 

A3-8 CFA45-62301 

A3-9 SNC030018A2 

A3-l SWS030000A2 

DATE: Aug. 23, 1985 

PAGE: 5 

PRIME SOURCE 

/SUBSTITUTE 

OF 13 

Q'TY 
RANK I PER 

UNIT 

1 

1 

1 

l 

2 

1 

l 

1 

l 

l 

4 

2 

2 

CiiECKED BY : 

PONO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECTION 

Q'iY I EXTENSION 
US$ 

When A-3 Motor Pulse As~embly Disassembling CFABK~60801 Belt Tensioning Jig ($528) Required. 



DESTINATION: 

CAT. NO. : ,.. ~ 

REF. NO. 

PCB Assembly, MAIN I AS 

Linner IC, HA16631P ICl 

IC, SN75452 TTL IC2 

IC, SN74LS74A TTL IC3,5 

IC, SN7406 TTL IC4 

IC'.:, M53206 TTL 

CPU EC~0877 IC6 

IC, SN74LS86 TTL IC7 

re, M74LS86 TTL 

re, SN74LS14 TTL rClO 

re, DN74LS14 TTL 

re, SN7438 TTL rc11, 
13 

re, M53238 TTL 

Transistor Array uPA2003 rC12 

I 

I 

A&A JAPAN, LTD. 
TS LIST /MFR, $ELECTION LIST 

MFR. PART NO. 

EAS00-12700 

EAQ00-05000 

EAQ00-12700 

EAQ00-07500 
or Equivalen 

EAQ00-07514 

EA006-40700 

EAQ00-15900 
or Equivalen 

EAQ00-15914 

EAQ00-17200 
or Equivalen 

EAQ00-17206 

EAQ00-10000 
or Equivalen 

EAQ00-10014 

EAS00-03000 

QKr1t: _Au; ,_s ,. ill~;., 
/ ;·/;.ff C •. .· "•i 

PAOB: 6 Oit 13 
~~~.~-=-~ 

PRIME SOURCE 

/SUBSTITUTE 

Q'TY 
RANK I PER 

UNIT 

l 

1 

2 

l 

l 

l 

l 

2 

l 

c1mc1rno BY : 

MFR'S SELECTION l•OR 

PO NO. / 

SELECTION 

UNIT COST Q'TY EXTENSION 
us$ 



A&A JAPAN, LTD. 

DESTINATION: WHulE PARTS usr /MFR. SELECTIOh LIST 

CAT. NO.: 8790133 

MODEL NO.: 

MFR: TEC 

RS LOCATION 

NO. 
DESCRIPTION REF. NO: I MFR. PART NO. 

IC, SN74LS02 

~C, M74LS02 

TTL · 

TTL 

IC14 

Transistor 2SC2021(NPN) . I Ql,2, 
Sillicon 11 

'l' r. ans i s t c, r 

2Sk80l ( PNP 
s i U icon 

Transistor 2SB909A(PNP) 
Sillicon 

Zener Diode RD3.3EB 

Diode 1S813 3 I ::,3,1 
5 

Zener Diode MTZ5 .18 I D4 

Diode 1SR35-200A Sillicon ti8 

EAQ00-15800 
or Equ i vale nit 

EAQ00-15814 

·y::.,.e/T, ·_:, __ · .. · /, -~·AC,.•.i/ .... ·.·S1; -or f!iquivalont _ 
lllAB00-11500 

EADT0-17900 

I EACT0-09400 

EADT0-19900 

EACT0-09200 

DATE: Aug. 5, 1985 

PAGE: 7 OF 13 

PRIME SOURCE I I Q'TY 
/SUBSTITUTE RANK PER 

UNIT 

1 

3 

I I 
1 

3 

1 

1 

CHECKED BY: 

MFR'S SELECTION FOR 

PO NO. I 

SELECTION 

UNIT COST Q'TY 
EXTENSION 

us$ 
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A&A JAPAN, LTD. 
DESTINATION: WHvLI PARTS LIST /MFR. SELECTIO~ LIST CHECKED BY: 

CAT. NO.: ,12.{\:J]il,.,.,Au; , ..S,.;-lla5.... 

MODELNO,: PACH£: 8 OF 13 
it ?~_.!@7$\IW' ;;:; · r;;:z;;c,r~,l!•oiR!i,>•<'~~ f 

Mli'R'S SILLECTIQN 1,on 

. ' ,\Mlilt I 'TBC 
<·'.,: '. · ·~;.::,·-, -~<r>r / i,/, ;_: - .. ~ .. . 

1'0 NO. I 

. · . RS"LO<:A11lof·F 
'i ..... ,· .. . ... .. . · . 

Q'TY SELECTION 
. ••· PRIME SOURCE 
. 'f)ltSCIUP'l'ION REF. NO. MFR. PART NO. RANK PER UNIT COST EXTENSION 

NO. /SUBSTITUTE 
UNIT 

Q'TY us$ 

Diode Array DAN201 DAl,2 , EAC00-09300 4 
3,4 

Diode Array DAP201 DAS EAC00-09900 1 

Resistor, Carbon 220ohm Rl,9 ECC1GT221JB 2 
¼w ±5% 

Resistor, Carbon 39kohm R2,28 ECC1GT393JB 2 
¼w ±5% , 

Resistor~ Carbon 560ohm R3,12 ECC1GT561JB 2 
¼w ±5% 

Resistor, Carbon lOOkohm R4,5 ECC1GT104JB 2 
¼w ±5% · 

Resistor, Carbon 820ohm R6 ECC1GT821JB 1 
¼w ±5% 

Resistor, Carbon 270ohm R7,8 ECC1GT271JB 2 
¼w ±5% 

Resistor, Carbon lOkohm RlO,l ~ ECC1GT103JB 7 
¼w ±5% 19,20 ' 

22., 3 4, , . 
38 

#@f:iftt'::trti't:itf; .. > C •&firbtt'tiftk:Wtrirff '' Pitt ' T r - 'tr··"' "i'Ttft .. r'fl'T ·y ·r· ··e a· ; I C tt:tiht:rr::::ttr:t f l 'Pn ifttir t · ft: f · ·· r 11·:trt•··rr· rn::t 



A&A JAPAN, l.JD. 
DESTINATION: WHvlE PART.S LlST/MFR~ SELECTIOti. UST 

CAT. NO.: 8790133 

MODEL NO.: 

MFR.: TEC 

RS LOCATION 

NO. 
DESCRIPTION 

Resistor, carbon 
\w ±5% 

Resistor, Carbon 
¼w ±5% 

47Kohm 

47.0ohm 

RD3,3EB 

Resistor, Metal Film Mold 
llOohm lw ±5% 

Resistor, Carbon 2.4Kohm 
¼w ±5% 

Resistor, Carbon li<ohm 
¼w ±5% 

REF. NO. 

Rll, 2 

IR24 I 

I R27 I 

IR35,3~ 

MFR. PART NO. 

ECC1GT4.73JB 

ECC1GT471JB 

ECC1GT562JB 

l!lCClG'J.1222JB 

CFE61-05301 I 

ECC1GT242JB 

ECC1GT102JB I 

DATE: . Aug 5, 1985 

PAGE: 

PRIME SOURCE 

/SUBSTITUTE 

I 

I 

9 OF 13 

QTY 
RANK I PER 

UNIT 

I 

I 

2 

2 

2 

2 

l 

l 

l 

1 

2 

CHECKEDBY : 

PO NO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECTiON 

Q'TY I EXTENSION 
us$ 



. ------ --
---- - ---- -· · 

A&A JAPAN, LTD. 
DESTINATION : WHvLE PARTS LIST /MFR. SELECTIO~ UST 

CAT. NO. : 8790133 DA 'I].:..._ All 9..b J..,.,~J }U3 5 = • 

MODEL NO.: PAGE: ... 10 OF 13 

Mill{,: TEC 

RS LOCATION PRIME SOURCE Q'TY 
()gscmPTION REF. NO. MFR. PART NO. RANK PER 

NO. /SUBSTITUTE UNIT 

Resistor, Carbon 180ohm R36 ECC1GT181JB 1 
¼w ±5% 

Resistor, Carbon 150ohm R37 ECC1GT151JB 1 
¼w ±5 % 

1, 

Resistor Array 2Kx2, 22Kx2 RAl ECM00-18300 1 

Resistor Array 3Kx2, 10Kx2 RA2 ECM00-18100 l 

Res i's tor Array 2.2K,10K, RAJ ECM00-17900 1 
150,270 

Resistor Array 330x2, 2Kx2 RA4 ECM00-18200 1 

Resistor Array 2Kx2, 10Kx4 RAS ECM00-18000 1 
r 

Resistor Array 470x2, 1Kx2 RA6 ECM00-18400 1 

Resistor Array 47Kx4 RA7,8, ECM00-00300 3 
l/8w ±5% 9 

Resistor · Array EXB-P86472K RAlO ECM00-08800 

Resistor Array EXB-RB7151K RAll ECM00-15700 
or Eguivaler t 

IC Socket EED00-05600 

-- - ··-·-- ·, --_-:;_:._:~_;°_.: .::,·, ,:·;_. _· ... :•.-:·_::'··-' _ __ _ 

CHECKED BY: 

PO NO. 

MFR'S SliLECTION 1:oR 

I 

SELECTION 

UNIT COST Q'TY 
EXTENSION 

us$ 

: 

. . 



A&P.. JAPAN, LTD. 
DESTINATION: WHvt.E PARTS LIST /MFR. SELECTION LIST CHECKED BY: 

CAT. NO.: 8790133 

MODEL NO.: 

MFR. : 

RS LOCATION 

NO. 

TEC 

DESCRIPTION 

Capacitor, Ceramic 
510pF 50V ±5% 

Capacitor, Ceramic 
0.luF 50V +80%,-20% 

Capacitor, Ceramic 
2200pF 50V ±10% 

Capacitor, Ceramic 
lOOpF 50V ±5% 

Capacitor, Ceramic 
560pF 50V ±5% 

Capacitor, Ceramic 
300pF 50V ±5% 

Capacitor, Electrolytic 
lOuF 16V 

REF. NO. MFR. PART NO. 

Cl,4 EBJT0-11400 

C2,3, EBIT0-00919 
6,8, or Eguivalerlt 
9, 11, EB I '1'0-0 0 9 0 2 

15,20, or Equivalent 
21,23, EB I'l' 0 - 0 0 9 0 0 
24,25, 
27 

:c:l ,:3, tm1JJ'i"o ·-11No o) 
tfr,l tl , .• .·•.··· ·•, .. .c 
'di1{20 , {IHJ'110 .. 0 ! 2 0 0 ,) 
21 , 2 3, . 
27 

IC5 I EBJ'l'0-07 200 

1c10 I EBJT0-07500 

1c12 I EBJT0:..11500 

jC13 I EBJT0-13900 

lci4,161 EBB00'-53800 

I 

I 

I 

I 

I 

DATE : Au~ 1985 
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PO NO. 

/SUBSTITUTE RANK PER UNIT COST 
PRlME SOURCE I I Q'T~ 

UNIT 

I I 

I I 

I I 

I I 

l I 

2 

13 

13 

13 

4 

5 

1 

1 

1 

1 

2 

MFR'S SELECTION FOR 

I 

SELECTION 

QTY EXTENSION 
us$ 



.'==·:~_· _ _ . ,- _ .. '. :::c·i:: ... ,-:~~'.\~~~~~;:~~;~~(.'.;!~.~ ?:-:·=.::.·-:--- ----:-:_;,"":--~·- .:..:..:_···--·•· .• • . ·- ---··· _ •--.•~-•-: ____ •·•-·· -"' ':'-'.'.: ··_:b:.:__:;~: . i;: ::.~;·.::~•::.:.j~"L::f;;~5i}:~-- ···-- ·----- -----·---
) 

A&A JAPAN, LTD. 

DESTINATION: WHvLE PARTS LIST /MFR. SELECTION UST CHECKED BY: 

CAT. NO.: 8790133 

MODEL NO.: 

Mlflt: TEC 
...,_._.,._...,,.,_,,,_,.,,..,,.=·:..c.. ,..,., . .,. ...... ,.,.,._.,.._..,..... .... ,. 

RS I.OCATION 
Vl~SCRIPTION REF. NO. 

NO. 
-- -- -- . ..... --.. .... ~-. . 

Capacitor, Electrolytic Cl7 
luF 50V ±20% 

Capacitor, Ceramic Cl9 
l000pF 50V ±10% 

Capacitor, Electrolytic C26 
47uF 16V 

I 

Capacitor, Electrolytic C28 
l00uF 6.3V 

Cerarock KMFC10015 XL,CH 

variable Resistor TM64K(PV3 VRl 
203K 

L.E.D LN25CP LED A, 
B 

Choke Coil ELEBT331KA Ll,2 

Choke Coil ELEBT101KA L3 

Choke Coil ELEBT470KA L4 

MFR. PART NO. 

EBB00-34700 

EBJT0-07100 

EBB00-34800 

EBB00-34900 

EKH00-04600 

ECA00-14200 

EAH00~06200 

EDDT0-06800 

EDDT0-06900 

· .. EDDT0-06700 
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PRJME SOURCE Q'TY 
RANK PER 

/SUBSTITUTE UNIT 

l 

l 

l 

1 

l 

l 

1 

2 

l 

l 

PO NO. 

UNIT COST 

MFR'S SELECTION FOR 

I 

SELECTION 

Q'TY EXTENSION 
us$ 



A&A JAPAN, LTD. 

DESTINATION: WH'-'LE PARTS LIST /MFR. SELECTIO"' UST 

CAT. NO.: 8790133 

MODEL NO. : 

MFR. : TEC 

RS LOCATION 

NO. 
DESCRIPTION REF. NO. I MFR. PART NO. 

Conn. W-P5004#01 ( 4Pin male )I TPl 

Conn. W-P5005#01 ( 5Pin male )I TP2 

Conn. 65625-21.0 ( lOPin malo)j CNJ. 
I\, 13 

67094-003 (3Pin 

Conn. 67094-005 (SPin male)I CN8 

Sensor, Index I M29 

Sensor, Write Protect I M30 

Screw, Machine M31 
with Pan Head M2x6 

Bolt M2x6 M31 

I 

I 

I 

I 

I 

EEB00-51200 

EEB00-51300 

mruaoo ... suoo 

ElE:800-51900 

CFA45-60301 

CFA45-60401 

SSZ220060A3 

(CFA45-61002) 

DATE: Aug. 5, 1985 
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CHAPTER 1-SPECIFICATIONS 

1-1 Major Specifications 

•·· ... 

Model Name FB-501 FB-502 FB-503 F:S-50~ ' ,_ .,· 

Single-side Double-s-'ice 
lsingle-side Type 

!unit 
Double- Double- Double-:::=-o:::i: 

Items track side 

Unformatted 
Bytes 250K SOOK lM 

Memory Per Disk 
Capa-

Formatted city 
Bytes 164K 328K 656K 

(MFM) p,:,-,,- Disk 

IBytes/ !Bytes I 256-Ba-
sic 

Sectors 

For-Sectors/ 
I I 

16 (Soft Sector) 
mat Track 

I I 57.151 
OD 

Track 
mm 

Radius ID I mm I 36.514 i 3E.249 34.396 34.131 

Number of I I 2 Recording Sides .:. 
Media I 

Number of I i i 

I i 4·0 ! 80 40 80 Cylinders j 1 
N1.1mbez:- cf ~ ' ~"-- t 80 I 160 
Tracks l I ~-· I 

I ! •! 
I ' Index '! ii 1 
ll I! 

J,10~...,-;. i \! 
FM/NFM Recording -- _,.._v_ ~ 

Record-
I t ~ I Packing Density I ~ ---- 5876 5922 -- - -- ~- 11 == ic 

ing '.' 

I i ~t I I Track Density T?r I ~= f ~- 48 96 !i !:\ 

Data Transfer 
I 

Ei.~s; 1_ 125K/250K Speed sei:: I 
Average Latency I rr~se = J 1 00 

Seek Time I !7':s== :: - I '.l I 6 3 

I ' -r 

I Settling Time h:se,:: ) - 2.5 15 15 
' -·- '! 

1'.verage Access 
I 

I \ ·?4 93 94 r:-,se:: . : -·-Access Time I I 
Time Head Load Time I msec ·I I Option (35ms) 

Motor Starting msec.j 500 
Time 

Spindle Speed RPM 300 

This drive has been designed con=o=--=..::q ~o the media specified 

in ISO, ANSI, ECMA, and JIS. 
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1-2 Mechanical Dimensions and Installation 

(1' -, Widr.h l46rr.m (5. 75 Inches J 

, .. ' \_«;; I Height 4lrrfrn (1. 61 Inches) 
(3) Depth 204mm (8.03 Inches) 
(4) Dimensions See Fig. 1-2 
(5) Weignt 1.4Kg 

(6) Cooling System Natual Air Cooling 

(7) Ins-callation 3 Ways (See Fig. 1-1) 

l. Vertical .Mount: LED la,.~p up or down. [Ficr (a) or (:!::)] 

2. Eorizontal Mount: Drive Motor down. [Fig (c)] 

(a) Cb) (c) 

Fig. 1-1 Installation 

NOTE: Use the mounting holes in the side frames or 

bcttcn frarne of the FDD with l'B screws. ~See :ri9. l-2} 
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(5.5) (1.61) (5.75) 
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bottom fr a me 

M3 screw hole l ocation•~ 
side f:ramea , · ·· ,- -



1-3 Ph·vsical S;,eci£.ications 

(1) Ambient Temp. 

(a) Operating 

(bl Shipping 

(c) Storage 

(2) Relative Hu.'!lidity 

(a) Operating 

(b) Non-operating 

( c:) Ma.x Wet-bulb Temp • 

(3) Vibra::ion 

( - \ C., Opera:::ing 

0:) Sihifping 

5 to 45°C (10 to 52°C for media. 1 

Refer to the ISO Specifications). 

-40 to 60°C 

-22 to 53°C 

20 to 80%P-'i (Non-condensing) 

8 to 90%RH (Non-condensing) 

29°C (84°F) 

" . t. ..... cce-1-era i.on Less tha.7 
0.25G (10""-' 25.Hz) 

J:..cceleration Less tha.'1. 
2G (Less tha., lOOEz) 

(The u.-,it mus:: be packaqed as pe1:" the TEC standa1:"d.) 

(4) Shock 

(a) Shipping Acceleration Less than 
40G (Less tha., lOrr.s) 

(Tl:e unit must be packa9ed as pe1:" the TEC sta.,,,dard.) 

(5) Dus~ 

T::e d1:"ive s:,ould no-c be used iti a c.usc:y location. 
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1-4 Power Requirements 

(1) +12V DC 

(a) Tolerance ±5,% 

(b) Ripple Voltage Less than lOOmV r-:r 

(c) Average Load Current Approx. 0.28A (with head load 
mechanism) 

0.2A (without head loac. 
mechanism} 

(d) Surge Current lA (200msec at spindle motor 
start-up ) 

(2) +5V DC 

(a) Tolerance ±5% 

(b) Ripple Voltage L<=>e-__ :, 
t.rian 50mV P-P 

(c} Average Load Current Approx. O.SA 

(d) Max. Load Current Less tha.11. 0.7A 

1-5 Reliability 

(1) Mean Time Between 
Failures (MTBF) 

: 10000 Po.er On Hours 

(2) Mean Time to Repair 
(MTTR) 

(3) Error Rates 

(a) Soft Read Errors 

(b) Hard Read ErYors 

(c) Seek Ecrors 

(4) Media Life 

(5) Media Insertions 

1-5 

: one error 109 l-.i .... _ 
..,_,_.:, re a.c.. 

, ? 
: I?-:s t::.a., one error per 10-- bits reac. 

: 
6 

error per 10 seeks 

: !!'n:r: fr..k"'l 3xl0
6 

passes/track 

!-"..JO!:= than 3xl O 
4 

times 





CONSTRUCTIONS 

The unit consists of the following components. 

2-1 Magnetic Head 

The single-side magnetic head uses a button type head 

t.:.11.e double-side magnetic head uses a gimbal type, bot:i. 

using the tur.u1el erase method. 

2-2 He:id ?ositionina Hec:i.anisrn 

The head is positioned by t.:.11.e rotation of the stepping 

motor through the s~eel belt. 

a."ld 

2-3 Head Load Mecha.l"lism for double-side(i tyoe only (Option) 

The mechanical method by a s:::.all solenoid a.,d .. return 

spring. 

2-4 Disk Drive Mec:ia."lism. 

2-5 

The diskette rotation mec:=an"s.;; uses t.-i.e DC brushless 

direc-=-drive motor to c.;:-ec--.2.v rotate the spindle at 

300~~-

_,. ·. ·" ··•.· ·-
... •E-- •~r.r• c-= 

The reac/..rri:ts anc ccn~,..,l. • eiec--=c=.ics include the 

follcwinc c:.rc-...i.t:.s. 

(2) Drive c~rc-..:i.= for heeo.-lcac solenoid 

(3) Drive ci==-~~ for aE:C .positioning ster:ping rno~or 

(~' - ) Trac2~ 

(6) Read-write circ~'t!t 

(7) Drive selec~ circ:ri.-= 

(8) Side select circ~it 

(9) Spindle motor control c~rc-.ti.t 

The diagram for read/write anc contol electronics is 

shown in Fig. 2-2. 
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*[Reac.y) 

Drive Selec~ 0 

qriye Select 1 

Drive Selec-:. 2 

Drive Select 3 

~ndex 

Motor ON 

Write Data 

Write Ga.te 

Read. Data 

Sta; 

Di~:c-=icn 

Side Select 
• [!!1 Use or 
* :ie:..d Load·] 

Motqr ON 

RIW Data 

R/ W Data 

Spindle 
Motor 
control 

CSiCs 11 

(Side 0) 

Head Jlcsition 

Track 00 

Head Load 

* Option 

2 1 E..L., ocl< Diagram Fig. --
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MOTOR ON 

Drive Select 0 

Drive Select 1 
--0 

Motor 
Control 

Spindle 
Motor 

~ --0 

Drive- Select 2 --0 

~ Drive Select 3 --0 
I 

Active 

o---+-_;,_-r--~ rp;:;..:J-...---------..i~ .... ~L-am_._P __ ____,: 

Index 

*[Ready] 

[In Use or 
* Head Load] 

Step 

Direction 

Track 00 

Write 
Protect 

Write 
Ga-ce 

ilri. te 
Data 

Read 
Data 

Side 
Select 

J 
J 

IU 
Index 

Logic 

Medium 

L Detector 

HM Hea; 
'---:o o---.j Load 

HL ~ 
Position 
Ccnt=ol 
Logic 

I 
T 

Logic 
ool_ ~-------! 

I 

i .. 

Index 

Sensor 

Head 
Load 
Solenoid 

Stepping 
Motor 

T:::-ack 00 
Sensor 

Write 
P:::-otect 
Sensor 

R/W Head 0 

E::--ase Eead 1 

PJW Head 1 

* O;:,tion 

Fig.2-2 Electrical Bloc.~ Diagram 
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CF3,PTER 3 . IHTERFACE 

The layout drawing of t.11e interface is shown in Pi']. 3-5. 

The im:erface is div.ided into a signal in-cer:face, power 

interface and fra.:.--ne ground. 

3-1 Siqnal Inte:?:"::ace 

The signal line is neqat:.ve logic T'!'L cornpati=ile. 

(1) Input circuit 

(2) Output cir.euit 

(1) Input 

See Fig. 3-1 

See Fig. 3-2 

- r---------7 l · +sv l 1 , 

I I I I 
I , c:o. I I 1

1 1· ,,_..., C" .. , I 

l---...,___ __ _.;..:--------~'=----CJ : 
I I I 

j - .. ·i-----• ----'---'-1-------,------~ I 

l...- Tii7 -- -- ! L _____ ~ ___ J 
FDb EOST 

TI SN74LS14/7414 TI SN7438 
or ecuivalen-= c:- eq-,.:.ivale:: t · i 

?i.g. 3-1 Teput · · 
(2) Outpu.: 

r--------- 1 r 1 

i l } f ~,v i 

ID i J ~bi 
I ~-----'--1 --------..,.._---=-1------ . I 

/ /// I , . ' 71TT I 
L..._ ... ------ . 1:.------------.J 

FDD ECS~ 

TI SN7438 or 
equivalent 

Fig. 3-2 Out;mt 

3-1 

TI SN74LS14/ 
) 7~1~ or ec;:uivalent 

I ,, 

i 
i 



(3) Signal Level 

(a) In~ut Signal Level 

Low Level (True) OV"'0.4V (Flow out current of l 0 c:c: 

than 40mA) 

Eiqh Level (False) 

(b) Out:;;ut Signal Level 

Low Level (True) 

Eigh Level (False) 

2.SV-v5.2SV 

ov-0.4V (Sink current of less 
tha."l. 48rnA) 

2.SV---'5.25V 

(4) I/0 Sic~al anc Pin Location 

I 

GND 

l 

3 

5 

7. 

9 

11 

13 

15 

li 

19 

-, 
"-
23 

-c: ,_ 

,-
- I 

2'? 

31 

33 

Pin No. 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

Signal 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

--, "-
24 

25 

28 

30 

32 

34 

I 
I 
I 
I 
u 
! 

! 
j 
I 

I 
I 
I 
l 
I 
! 

I 
I 

! 
I 

I 
l 
l 

Signal Nar::e 

NC 

* (I!I USE OR HEAD LOAD] 

DRIV.c:. SELECT 3 

DIDEX 

DRIVE SE:U:CT 0 

DRIVE C:':'"":"'i:"r,,, --"'""""'""'-- l 

DRIVE SELECT 2 

MOTOR ON 

DI?.EC':'ION 

S7E: 

WRITE D~_T;.. 

WRI':'E G;..TE 

T?.AC:< 00 

WRITE PROTEC':' 

READ D~.T.~. 

SIDE SE·U:_CT 

*[READY] 

Table 3-3 I/0 Pin Location Table 
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I 
Signal 
Di!."'ec-t;on 

I FDD I HOST 

I . I 

I 
I 
! -

I . 

I -

I 
I 

I 
I 

I ~ 

-
I 

I 

I ~ 

I 

I 

_, 

. 

I 
I 

I 
I -

* Option 

I 
I 

I 
I 

I 
I 
! 
i 
I 

I 

I 
I 
I 
I 



(5) Signal Connector 

(a) Nu.":'..ber of Pins 34 

(b) Edge Card Connector on FOO 

Key slot _

1

..._ 0. 9 

I (0.04) 

0 . 
C -~ 

-

~1 ~~ 
r- ,-.. 

~ 
' ~~ • I-1-,~ L/'1 j L.'i 
.'<J' 

•I .. ....;j 0 
J'S ~1- I Cl ! ' (0. 0 4) 

JL --l k1.27 (o.osil L (0.1) 

-
l 4+0.1 I 

2.54 ~ • --o.os 

(0 0.~+_0.004) 
• 

0 -0.002 

a::: 4-'- 1 --· . ..,_o._ 
(l. 78±0.004) 

.. - -Boo.re. thickness: 
l. 6 ( 0. 06) 

Fig. 3-4 Drawing of Edge Card Connec~or N~: 11.11 dimensions are in rr:m. 

Di~e~sicns in ( ) are in 

i..11.ches. 

(c) t1a ting Connecto:= c:::-.:. -=- -· -=~g • - ·-.. ,-~ - -· 
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I 

/ 
I 

Powe= Rece~tacle 
Mat::.ng Plug 

I 
J..:.•':E. P/N 60972-.!. 

or equi val en/ . 

Jg 
PC Board 

I 

! / 0 Cal:le Re'"'"'::' .. ,,,.., Q 

P.at:.nq Plug 

t.~P.? /N 1 -460424-0 

'!'wis~ec Cable ;..i"1P ------ .{ .. :: 

. P/ N 

583717-5 (Housing) 

1-583616-l (Pin} 

583274-1 (Keyi:1g plug) 

3463-0001 (Connec~or) 
Flat Cable 3M -----~.-G: 3439-0000 

Fig. 3-5 Interface Layout 

3-4 



)·: 
)_ 

-

3-1-1 Input Signal Lines (FDD -t-- HOST) 

(1) DRIVE SELECT O 3 

When one of four lines becomes LOW, only the d,rive with LOW 

signal will respond to the input lines; gate the output lines 

and turn the Active Lamp (LEO) on. 

Op to four drives can b~ controlled, and DRIVE SELECT (0 ~ 3) 

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

( 2) DIRECTION 

( 3) 

This line is a control signal which defines direction o'i: R/W 

head motiOn. If the input 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 chang-~ in the QIBJ::CTION must be made before receiving 

STEP. p11lse (For the timing chart, see Fig. 4-1.) 

STEP 

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

After receiving t.11e final STE? pulse, the drive must wait at 

least Seek+ Settlinc t-.;=e tc enable Read/Write securely. 

(4) SIDE SELECT 

This signal defines which sice c£ a t:.-.c-sided diskette to be 

written on or read from. 

'When this sig11al is LOW, side 1 heac. is selected, and when 

HIGH, side O head is selected. Whe:: s,-:i~c::.ing frc::n one sice 

to the other, the waiting tir!'!e is re~..u.rec. be fore read/•,;ri te 

operation starts. 

At the write operation, this sigr..al mus~ remain the sane until 

the tunnel erasure is completed. 

see Fig. 4-2 .. ) 
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( 5) WRITE GATE 

LOW level enables write data to be written on the diskette. 

This signal becc:,mes ineffective when WRITE PROTEC'!' signal is 

LOW or the drive is not selected. HIGH level enables the readir.g 

of data on the diskette. (:?or the timing chart, see Fig. 4-4.) 

':o be written on the diskette. 

-·• to 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 WRI'l'E GATE is LOW, 

·wRITE PROTECT is HIGH and DRIVE SELECT is LOW. 

chart, see iig. 4-5.) 

(7) MOTOR ON 

(For the timing 

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

HIGH, the motor stops. The spindle motor reaches the 

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

Fig. 4-2.). Th~s line respcnds to tne input signal regardless 

of the DRIVE SELECT signal. 

(8) HEP..D LOP..D (C9tion for dcuble--sided ve~sion only) 

The HEAD LOP..D version ca.'1 select one of the HEAD LOAD, DRIVE SELECT, 

and MOTOR ON input signals. The HEAD LOAD input signal line (pin 4) 

is used for either the HE~.D LOAD or IN USE descri~ed below. 
. ' 

When this input signal line is turned to the low level while the 

disk is ncr:nally rotati!'lg, the R/ W head begins to load onto the 

diskette, getting ready to read or write data. The set-up time of 

t~e solenoid is required before using this signai. 

(~or t~e ti~ing c~art, see Fig. 4-4.) 

(9) IN USE (Option) 

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

turn the LE!J on and HIGH will t'.lrn the LED off. 
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3-1-2 Out;mt Signal Lines (FDD ~ HOST) 

(1) 

(2) 

INDEX 

The LOW signal is provided by the d.::::-:..ve once eacr: revolutio:: 

of the diskette to indicate t:ie beginning of the track. 

.READ D11.TA 

This line provides c2.ock. + da,:a pulses which are conve.r-ted 

f.::::-orn analog data detected by a R/W head. 

( 3 ). TRACK 00 

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

is positioned at track 00. 

(4) WRITE PROTECT 

(5) 

The LOW signal indicates that: a write protected diskette 

~s .installed. 

The drive will 

Rul.DY (Option) 

inhibit wri~~ wit.~ a wri~s 
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3.2 Power Inteiface 

Power Connector 

(a) Number of Pins 

(b) Power Connector Pins 

(c) Mating Plug (Host Side) 

(d) Mating Pin (Host Side') 

3. 3 E':::-ame Grou.'1d 

Mating Terminal (Host Side) 

4 

See Fig. 3-6 

Af!..P P/N 1-480424-0 

AMP P /N 170148-2 (AWG18 - 24) 

tl..!."!P P/N 170121-4 (AWG14 ~ 20) 

AMP P/N 60972-1 

NOTE: Use AWG24 or thicker cable for the powe:?: cable and 

ground cable. 

[lCD·® @; ©~ 
/J,z??,'///£>8,, t}z8?JJ«~ 

?C bca.?:""C. 

l PIN ------ DC +l2V 

2 PIN ------ ov F~-:U?...!·I (G?,Ot:.nm) 

3 PII~ -----~ ov ~':'l7?~J (G?.Ot:]ND) 

4 PIN ------ DC +sv 

Fig. 3-6 Powe:::- Connector Pins 
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HOST 

* OPTION 

FDD 
F:S-500 SEP..!::::S 

FLAT CABLE or T-:·IIS':'ED 
C.;J:LE 3m max. 

NC 
I 17 

I I 2 3-, I ! 

* (IN USE OR E-FAD LOAD) I I 
1----~--------C..----'-.,;,.,. 4 s-
___ D_RI_VE __ S_E_L_E_C_T_3 _____ ------i _i 

6 
7 J 

INDEX i I I 
i-----===-=-=----------"-,, .;;.-11108 9-, 

DRIVE SELECT 0 ___ ..;..;;.;;. _ _;;;.;_c.=;;..;;;..;;;.~-----"-, -, 11-, 
DRIVE SELECT 1 I I 1-----.....;.._;;..:;:..;;;..;;..;;.:;;.-=-----.:....--,12 13-

----------------'----I -~ I 
____ D_P __ TVE_-_~ _-_cE_L_E_1.._~T __ 2 _____ __,.1.._:14 1 ~ · 

___ ~_1o_T_o_R_o_N ________ __,..1.....,1
16 

, : J 
----------------'----'-~ ~, I 
1----o_r_RE_cr_r_o_N ________ ~!_._:

1

!_i_s___ 19 _

1 SITP I 1--------------------'--;20 .,, --o 

1----w~·~:.:;...J:~T:::.:E=....;D:::.:~~~:::.:~:.:;• _______ ~l--.i?? ::J 
f----------,-i ~l---- - I 

WRITE G~.T=: I LA 
1-----------------,-.4~ 457 
~--"':::.:-:,:.:~:.:;A.a:::.:•:.:;~_o;:;..o;:;.._ ___________ 1---;L~ 2 7 __ 
_________ ! _i4 __ - I 
i-,1 ___ w_t---_T_T=:_.=._:-_-:-_~c_"::"'"_, .=._C"'_ .. _. ------: --,l~s ...,..,--29 -, . 

?-=i:._.D .. DAT~ I ,~--=;.;;;;;;..--:::.:=:.:;...---------=-,-,t=~O ...,..,--31-
1 **SEE SELECr I j 1------,-----.....;...---.,,li-'32 33-u it 

- oc..:-uv \ 

:t OV F.l..IUr'.!i 
.. 

** For the single side models (FB-501,5O.:2),, t.."'li.s pin (32) 
r.mst be open. 

Fig. 3-7 Inte~face Connections 
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' .\. MOTOR ON 

DRIVE SELECT 

DIRECTION 

STEP 

Chapter 4 Tir:ling Chart 

l 
· f µs l,.us 1.uJ !:'!; r: _ J -rir.h --f.int- -tr- -r ~s min. 

LJ________,, :------'--, IU-
~ ** !, 25ms min. ,[ 

**=Seek ':rime 
FB-501,503 

Fig. 4-1 Track Access Timing 502,504 

f 700ms min--: 

6(ms) min. 
J(ms) min. 

~ I Media C.!ssp Status 
---~L! --~..:.._:__~=------

I ~ DRIVE SELECT 

W'RITE GATE 

sn:P 

SIPE 1 SELECT 

VARID Rl:AD DAT.;-. 

l___-4-
1 
_______ ~~-~~ min. 

I I 
! I 

; _J,. /--- l.ms min. 

LIJ_s_•m-•s_I!l.l._;_ru+i----------------,~100,us min. 

~1000s m•h i ,----u-uu LJ . 

Fig. 4-2 Read Timing 

4-1 

***=Seek Settling Time 
FB-501,503 2l(ms) min. 

502,504 18(ms) min. 



READ . lDJl..TA 
C 

(FM) 

1,us 

(MFM) 

~ 

DRIVE SELECT 

STEP 

HEP...D LOP..D 

WRITE GP.TE 

C D C C D 

-1 H 
I 

8µs 
I 

nom:-
i 

+ 250ns 4,us nom. 

C D D D D 

i 1t-
4.us 6µs 1,.us + 250ns 8,us 

nom. nom. nom. 

Fig. 4-3 READ D.ll.TA Timing 

LJ 
I ----1 
I 35ms min. 

*** 

C C 

I lms min. :,----­

I 

lms 

I 

LJ 
1. 

m.1..r~ .. 

\ 

,_ ____________________ _ 
----~ 350,us min. 

SIDE 1 Sfi::LECT -------1 

WRITE lDATA 

Fig. Nrite Timing 

---1 ~ !ms mi::. 

.. J ,------
1 

max. 

= Seek Settling Time 
F3-S01,503 2l(ms) 

502,504 lB(ms) 
min. 
min. 

• 
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t \ I . 
{. 

WRITE DATA 
(FM) 

WRITE DATA 
(MFM) 

INDEX 

C D C D C C D 

7J7JlJ7 
-1 r- -i ~ 
250ns min. 4µs±2Ons 

21OOns max. 

C 

LJ 
C u D u D u ~r I I I 

. '" I I I 
25Ons min. 6.us ± 3Ons 

21OOns max. 4,.us ±. 2Ons 

Fig. 4-5 WRITE DATA T1.'1DTG 

LJ 
! ;..I, __ 

-, i 3m.s no::.. 

20Ccs 
i. 

I 

Fig. 4-6 !N!:EX TnaNG 
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drive can be connected to the host CPU using either a 

~-;;S-f-chai.n (serial) connection or a radial (parallel) connect:ion. 

iac~drive has the line termination network (terminator). 

As shipped. from the factory, the terminator is installed on each 

ci::-ive. Re!!love this network when not necessary. 

!Daisy chain and radial chain are shown in Fig. 5-1 and 5-2 while 

the location of te!:'Illinator is shown in Fig. 5-3. 

S-2 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) 

5-3 Shorting Plug for 'I'esting (MX) 

The output signal is always effective regardle::;;s of the DRIVE 

SELECT QN 3 signals. (See Fig. 5-3) 
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HOST 

j 
HOST 

FDD 
0 

FDD 
l 

Fig. 5-1 Dai!?Y Chain 

FDD 
l 

. 

Fig. 5-2 Radial Chain Method 

FD.D No. Shorting Plug and MX Terminal 

FDD 
2 

FDD 

. 2 

Terminatoi" 
FDD I 

3 

Only the last FDD in a 
daisy-chain connection 
must have the line 
terminator installed. 

FDD 
3 

Each FDD must have 
the line terI;1inator 
installed. 

Te?:":ninator (DIP14pin) 

i:;, . • :!.g. 5-3 FDD No. Set-=inq and Ter:mina t:cr 
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