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Dysan 224/2A  
Alignment Instructions

Th is  Dysan A l ig n m e n t  D iske t te  can be used fo r  a l ign ­
m e n t  ope ra t ions  on m o s t  f lex ib le  d iske t te  un its . It 
can be used to  al ign m o s t  s ing le  an d /o r  tw o -h e a d e d  
d r ives  w i t h  a t ra c k  de n s i ty  o f  4 8  tp i.  It is phys ica l ly  
co m p a t ib le  w i th  th e  5 . 2 5 "  tw o -s id e d  Dysan Data 
D iske t te  1 0 4 /2 .

A l ig n m e n t  ope ra t ions  th a t  can be pe r fo rm e d  w i t h  
th e  A l ig n m e n t  D iske t te  are l is ted on the  n e x t  page. 
S om e o f these  ope ra t ions  are no t  app l icab le  to  ce r­
ta in  drives. C heck the  drive m a n u fa c tu re r 's  manual 
to  see w h ic h  o f  these  ope ra t ions  are appl icab le  to  
y o u r  drive.

This docum ent is a pub lica tion  o f DYSAN  Corporation, 
and ail rights to reproduction are reserved by DYSAN. 
A ny reproduction w ith o u t p rio r w ritten  consent o f 

Dysan is prohibited.
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T ra c k  N u m b e r  
(B o th  S id e s l S ig n a l O p e ra tio n

00 2F (125kHz) Track 00 Detector Adjust- 
ment

01 Index Burst Index/Sector Photo- 
detector Timing 
Adjustment

16 "Cat's-eye"
lobes

Read/Write Head Radial 
Alignment

32 1F (62.5kHz) Read Resolution Check

33 2F (125kHz) Read Resolution Check

34 Index Burst Index/Sector Photo- 
detector Timing 
Adjustment

Azimuth Burst 
Sets

Head Azimuth Adjustment

39 2F (125kHz) Maximum Track Location

For m a x im u m  accu racy  o f  the  head 
radial a l ignm en t,  let the  A l ig n m e n t  
D i s k e t t e  a c c l i m a t e  t o  r o o m  
te m pé ra tu re .  It m ay take  up to  2 4  
hours  to  reach o p t im u m  accu racy .
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Before You Start

•  NEVER RECORD ON THE ALIGNMENT DISKETTE. It 
w il l  be ruined fo r a l ignment if you record on it. Dysan 
A l ignm ent D iskettes corne from  the factory  already 
w r ite -p ro tec ted .

•  Your set-up for the a lignment operations described 
in this book let should include the fo l low ing :

1. A dual-trace oscil loscope w ith  external tr igger.
2. A method of s tepping to the specified track and 

keeping the head loaded using a host computer 
or an external drive exerciser such as the Dysan 
PAT-1 hand-held Tester (Model 450 ).

•  Make sure the d iskette drive is clean.
•  Check the Head Load Pad and replace it if necessary.
•  Check other com ponents  of the drive, such as the 

drive spindle belt, and repair or replace them if 
necessary.

•  Turn the drive on, and insert the A lignm ent Diskette.

•  Ground ail oscil loscope probes to the d r ive ’s printed 
c ircu it  board (PCB).

•  Dysan recommends that you perform the fo l low ing  
operations in the sequence shown.

•  If the ins truct ions in the fo l low ing  operations confl ic t 
w i th  co rrespond ing ins truc t ions  in the drive 
m anufac tu re r 's  manual. the drive m anufac turer 's  
manual should prevail.

3



Read/Write Head Radial Alignment

1. Step the Head Carriage to track 1 6.

2. A ttach  a probe from the external tr igger input on 
the oscil loscope to  the " In d e x "  signal on the 
dr ive 's  PCB.

3. Set the t ime base to 2 0  msec/div is ion.

4. A ttach  tw o  oscil loscope probes (from channels 1 
and 2) to display the read signal at the ou tpu t of 
the d ifferentia l amplif ier on the drive 's  PCB. The 
oscil loscope should be set up as fo l low s:
a. Both channels set to " A C "  input, " A D D "  

mode.
b. Channel 2 " IN V E R TE D ".
c. Vertical deflection Controls (volts /DIV) on 

both channels set equal and to a posit ion that 
d isplays a full-scale signal.

5. The lobes displayed should be w ith in  7 0 %  
amplitude of each other (see Figure 1 ). If they are, 
skip to  step 9. If you are aligning a two-headed 
drive, check both heads. If the lobes do not fall 
w ith in  this spécif ication (as in Figure 2, for exam ­
ple), continue to step 6.

6. Loosen the screws that a l low radial ad jus tm ent of 
the Head Carriage. (The stepper m otor or servo 
System should be electrically detented while  mak- 
ing th is adjustment.)

7. A d jus t the Head Carriage in or out as necessary to 
get the lobes equal in amplitude. If you are align­
ing a two-headed drive, sw itch  to the second 
head and check it. On a two-headed drive, you 
may need to compromise on the ad justm ent to get 
the amplitudes w ith in  at least 7 0 %  of each other.



Equal amplitude (on track 
16)

Left 70%  of right (slightly 
o ff-track tow ard 1 5)

Right 70%  of le ft (slightly 
o ff-track  tow ard  1 7)

1 0 7 6 3 5

Figure  7 . No Head Radial A lig n a ie n t Necessary

Figure 2. Head Radial A lig n a ie n t Necessary
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8. T ighten the screws w h ich  were loosened in step
6 .

9. Check the ad justment by stepping o f f  track 16 
and returning. Check in both directions. Check 
both heads on two-headed drives. If the heads are 
still out of alignment, repeat this operation from 
step 6.

1 0. W henever the radial a l ignment has been adjusted, 
you m ust perform the Track 0 0  Detector ad just­
m ent operation next.

Track 00 Detector Adjustment

1 . Step the Head Carriage to track 00 .
2. A ttach  a probe from  the external tr igger input on 

the oscil loscope to the " In d e x "  signal on the 
dr ive 's  PCB.

3. Set the time base to 2 0  msec/div is ion.

4. A ttach  tw o  oscilloscope probes (from channels 1 
and 2) to display the read signal at the ou tpu t of 
the differentia l amplif ier on the drive 's  PCB. The 
oscil loscope should be set up as fo l low s :
a. Both channels set to " A C "  input, " A D D "  

mode.
b. Channel 2 " IN V E R TE D ".
c. Vertical deflection Controls (volts/DIV) on 

both channels set equal and to a posit ion that 
d isplays a full-scale signal.

5. The signal displayed should be a full révo lu tion of 
ail " l ' s "  data pattern. Thus, you can easily iden- 
t i fy  track 0 0  by observing this signal.
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6. Observe the track 0 0  détect ion  signal, and adjust 
the Track 0 0  Detector in accordance w ith  the 
drive m anufac tu re r 's  instruct ions.

7. If the drive is equipped w ith  a Track 0 0  Travel 
Limiter, check the clearance o f the limiter, and ad­
jus t it as necessary, in accordance w ith  the drive 
m anufac tu re r 's  instruct ions.

%

Index/Sector Photo-detector Timing 
Adjustment
1 . Ver i fy  the index pu lse -w id th . If there is a 

threshold ad jus tm ent on the drive, check it, and 
adjust as necessary, in accordance w i th  the drive 
m anufac tu re r 's  instruct ions. A  threshold ad jus t­
ment w il l adjust the index pu lse -w id th  duration.

2. Step the Head Carriage to  track  01 .
3. A ttach  a probe from  the external tr igger input on 

the oscil loscope to  the " I n d e x "  signal on the 
dr ive 's  PCB.

4. Set the t ime base to 5 0  /rsec/division.
5. A ttach  tw o  oscil loscope probes (from channels 1 

and 2) to  display the read signal at the ou tpu t of 
the differentia l amplif ier on the dr ive 's  PCB. The 
oscil loscope should be set up as fo l low s:
a. Both channels set to " A C "  input, " A D D "  

mode.
b. Channel 2 " IN V E R TE D ".
c. Vertical deflection Controls (volts/DIV) on 

both channels set equal and to a posit ion that 
d isplays a fu ll-scale signal.
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6. Observe the t im ing be tw een the start of the 
sweep and the f irs t peak of the t im ing  burst. This 
t ime should be 2 0 0  nsec ± 1 0 0  nsec. (If you are 
aligning a tw o-headed drive, check both heads.) If 
the t im ing is not w ith in  this to lérance , continue to 
step 7. If it is w ith in  this to lérance, skip to step 8.

7. Observe the tim ing, and adjust the Transducer in 
accordance w ith  the drive m anufac tu re r 's  ins truc­
t ions unti l a 2 0 0  nsec ± 1 0 0  nsec t ime incré­
ment is obtained. On two-headed drives, the 
heads are usually not adjustable. Therefore, some 
comprom is ing may be necessary during adjust- 
ment, to get an op tim um  sett ing.

8. Seek to track 3 4  to veri fy  tha t the t im ing is 2 0 0
nsec 1 0 0  n sec.

Head Azimuth Adjustment 1

A z im u th  is pa rt icu la r ly  c r i t ica l  in 
double-density  recording applications. 
It should be checked and adjusted if the 
drive 's  stepper m otor or head assembly 
is replaced.

1 . Step the Head Carriage to track 34.

2. A ttach  a probe from the external tr igger input on 
the oscil loscope to the " I n d e x "  signal on the 
drive 's  PCB.

3. Set the time base to 1 msec/d iv is ion.
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4. A ttach  tw o  oscil loscope probes (from channels 1 
and 2) to  display the read signal at the ou tpu t of 
the d ifferentia l amplif ier on the drive 's  PCB. The 
oscil loscope should be set up as fo l lows:
a. Both channels set to " A C ”  input, " A D D "  

mode.
b. Channel 2 " IN V E R T E D ".
c. Vertical deflec t ion Controls (volts/DIV) on 

both channels set equal and to a posit ion tha t 
d isplays a full-scale signal.

5. You should see burst patterns in three sets on the 
oscil loscope, as in Figure 3. Use the burst set tha t 
matches the azimuth specified in the drive 
m anu fac tu re r 's  manual. This spécif ica tion is nor- 
mally  ±18 m inutes of azimuth.

O pt im um  a l ignment; no azimuth error:

BURSTS:
2 3 2 3 2 31 II4 11l4l||l l||l ■II1

1 2-m inute  1 5-m inute  1 8-m inute
azimuth burst azimuth burst azimuth burst
set set set

107 66 0

Figure 3. Azim uth Burst Patterns
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6. Compare the w ave fo rm  displayed to those in 
Figure 4. If you are aligning a two-headed drive, 
check both heads. If the displayed w ave fo rm  in- 
dicates a head azimuth w h ich  is not w ith in  
spécif ication, adjust the azimuth in accordance 
w ith  the drive m anufac tu re r 's  instruct ions. Since 
head azimuth is not adjustable on some drives, 
head replacement may be required to correct 
azimuth error.

O p tim u m  a lig n m e n t; no 
azimuth error. Bursts 1 and 4 
are equal in amplitude, and 
bursts 2 and 3 are equal in 
amplitude.

Maximum allowable négative 
error ( - 1 2  minutes, -  15 
m inutes, or - 1 8  minutes, 
depending on w hich burst set 
is used). Bursts 1 and 2 are of 
equal amplitude. *

Maximum allowable positive 
error ( + 12 m inutes, + 1 5 
m inutes, or + 1 8  minutes, 
depending on w hich burst set 
is used). Bursts 3 and 4 are of 
equal amplitude. *

*  To hâve an a llow ab le  azim uth error, the am plitude of 
bursts  1 and 4 m ust be equal to  or less than the 
am plitude  of burs ts  2 and 3. 107Bfil

Figure 4. Azim uth Pattern Display
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7. Whenever azimuth has been adjusted, the In- 
dex/Sector Photo-detector a l ignment and head 
radial a l ignment must be checked and readjusted 
if necessary.

8. If you are aligning a 35  track drive, and if the drive 
is equipped w i th  a Track 3 4  Travel Limiter, check 
the clearance of the l imiter and adjust as 
necessary in accordance w ith  the manufacturer 's  
instruct ions.

Read Resolution Check (Optional)

T w o  tracks are available to perform this 
operation; however, it is not normally 
required for field service applications.

1. Step the Head Carriage to track 32.

2. A ttach  a probe from  the external tr igger input on 
the oscil loscope to  the " In d e x "  signal on the 
dr ive 's  PCB.

3. Set the time base to 2 0  msec/d iv is ion.

4. A ttach  tw o  oscil loscope probes (from channels 1 
and 2) to display the read signal at the ou tpu t  of 
the d if ferentia l amplif ier on the drive 's  PCB. The 
oscil loscope should be set up as fo l low s:
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a. Both channels set to " A C "  input, " A D D "  
mode.

b. Channel 2 " IN V E R TE D ".

c. Vertical deflection Controls (volts/DIV) on 
both channels set equal and to a position that 
d isplays a full-scale signal.

5. Measure the amplitude of the 1 F signal.

6. Step the Head Carriage to track 33  and measure 
the amplitude of the 2F signal. While measuring 
these amplitudes, make any necessary Head Load 
Pad ad justments  on those drives tha t a l low  it, in 
accordance w ith  the drive m anufac tu re r 's  ins truc ­
tions.

7. Calculate an approximate head read resolution by 
comparing the 1 F and 2F amplitude readings. Use 
the fo l low ing  formula as a guide in making this 
comparison:

. . 2F amplitude v
% resolution = ------------------------------- X 10 0

1 F amplitude

8. If the resolution is not w ith in  an acceptable limit, 
refer to the drive m anufac turer 's  instruct ions for 
fur ther checking.
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Maximum Track Location

1 . Step the Head Carriage to  track 39.

2. A ttach  a probe from the external tr igger input on 
the oscil loscope to the " In d e x "  signal on the 
dr ive 's  PCB.

3. Set the t ime base to 2 0  msec/div is ion.

4. A ttach  tw o  oscil loscope probes (from channels 1 
and 2) to display the read signal at the ou tpu t of 
the d if ferentia l amplif ier on the drive 's  PCB. The 
oscil loscope should be set up as fo l lows:

a. Both channels set to " A C "  input, " A D D "  
mode.

b. Channel 2 " IN V E R TE D ".

c. Vertical deflection Controls (volts/DIV) on 
both channels set equal and to a position that 
d isplays a full-scale signal.

5. The signal displayed should be a full révolution of 
ail " l ' s "  data pattern. Thus, you can easily iden- 
t i fy  track 39  by observing this signal.

6. Refer to the drive m anufac turer 's  instruct ions to 
adjust to the " la s t  track s to p " .
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