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Figure 5-35. Fine Offset Adjustments
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Figure 5-36. Detent Signal Output Waveforms
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5.6.6

5.6.6.1

5.5.6.2

SVA OPERATIONAL CHECKS

LED Current, Use the following procedure:

Place the POWER ON/OFF switch to OFF.

Disconnect plug P15 from the SVA board in card cage location J5. Remove
the SVA board; insert a card extender in its place, and insert the SVA in the
card extender.

Connect plug P15 on the SVA using cable extender PN 300789-001. Place
POWER ON/OFF switch to ON and RUN/LOAD switch to RUN.

After the heads load and the servo is in the Detent mode, measure the voltage
at LED DRIVER test point (D17). It must be 4.0V. or less. This verifies that
the LED current is 80 Ma or less.

Current Fault Circuit. Use the following procedure:

A.

To verify the operation of the Current Fault Detector, command a seek to
approximately the middle of the disk.

With the drive in Detent Mode, apply a smooth, firm pressure on the carriage
in unload direction. After about one or two seconds, C8 will charge to 6.8
VDC and enable the SCR. The relay must de-energize and the carriage must
retract.

NOTE

If this check is made, the drive must be powered
down for a few seconds before continuing with

the next paragraph.
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5.56.6.3 Track Offset Option. Use the following procedure:

Install a jumper from C39 to C44.

B. Let the Drive load to track 000. Energize Track Offset lines on the 10B (J21
pins 40 and 41), one at a time, while observing the Detent signal (H63). The
signal should be offset approximately equal to 1V. each time and should be of

opposite polarity for Forward and Reverse.

5.5.6.4 AC Loss. Use the following procedure:

A. Seek to track 000.
B. Remove the AC power cord. The carriage should retract.

C. Remove all test equipment, and restore drive to original operating conditions.

5.5.7 TEMPERATURE COMPENSATION CHECK

This procedure is used with 200 TPI Disk Drives only. To accomplish these checks, perform the

following steps:

Place the POWER ON/OFF switch to OFF.

B. Disconnect plug P15 from the SVA board; remove the SVA board from card
cage location J5; insert a card extender in its place, and insert the SVA board
in the card extender. Remove temperature compensation jumpers (A43 to A44
and B40 to B44).

C. Connect plug P15 to the SVA using the cable extender (PN 300789-001).

D. Place the POWER ON/OFF switch to ON and LOAD/RUN switch to RUN. Allow
spindle to reach operational speed.

E. Temperature Compensation is checked by measuring the voltage at P5 pins 12
and 14. They should be between 5 and 8V. depending upon ambient temperature,
1) Verify that the +13VDC on P5, pin C or 3, is +13 +0.25V.

2) Use the Exerciser to access track 400.
3) Temperature Compensation is tested by measuring voltages with an accu-
rate digital voltmeter and comparing with the formula. Measure all volt-

ages quickly and write the values down. Calculate the formula.
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Measure: Vp12, which is voltage at P5, pin 12
Vp14, which is voltage at P5, pin 14
V+13, which is voltage at P5, pin Cor 3
B25-1, which is voltage at 1C B25, pin 1
A14-1, which is voltage at IC A14, pin 1
VpN, which is voltage at P5, pin N
VpP, which is voltage at P5, pin P

All tolerances on formulas are +10% or 100mV., whichever is greater.
Formula: 1 B25-1=-1(Vp12)

2 A14-1=—-1(Vpl4)
3 VpN = 2(Vp12) —1.07(V+13)
4 VpP = —2(VpN)

Access to track 000. Voltage on P5, pin P, should be OV. +100mV.

Place RUN/LOAD switch to LOAD and POWER ON/OFF to OFF. Remove
SVA, and install jumpers from A43 to A44 and B40 to B44.

Replace SVA and power up the Drive.

Command an incrementing one-track seek and observe with a scope the base line
shift on Detent signal test point (H63). The voltage level shift at track 400 should
be equal in amplitude and opposite in polarity from track 000.

Adjacent even and odd tracks should have essentially equal amplitudes and
opposite polarities. The base line can shift as much as +0.5V. at extreme tem-
peratures,

This completes the Temperature Compensation check. A listing of Thermistor
characteristics is provided in Table 5-4 for general information or ‘troubleshooting
if needed.

Stop Exerciser. |f Ready Inhibit check is to be made, skip to step D of paragraph
5.6.8. If Ready Inhibit check is not to be made, power down the Drive and re-
store to operating configuration.
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Table 5-4. Temperature Compensation Voltage.

DEG.C DEG. F OHMS DEG.C | DEG.F OHMS DEG.C DEG. F OHMS

0 32.0 32,650 18 64.4 13,680 36 96.8 6,267
1 33.8 31,030 19 66.2 13,070 37 98.6 6,017
2 35.6 29,500 20 68.0 12,490 38 100.4 5,747
3 37.4 28,050 2 69.8 11,940 39 102.2 5,647
4 39.2 26,690 22 71.6 11,420 40 104.0 5,327
5 41.0 25,390 23 734 10,920 1 105.8 5117
6 42.8 24,170 24 75.2 10,450 42 107.6 4,917
7 44.6 23,010 25 77.0 10,000 43 109.4 4,727
8 46.4 21,920 26 78.8 9,673 44 111.2 4,543
9 48.2 20,880 27 80.6 9,167 45 113.0 4,370

10 50.0 19,900 28 82.4 8,777 46 114.8 4,200

1 51.8 18,970 29 84.2 8,407 47 116.6 4,040

12 53.6 18,090 30 86.0 8,057 48 118.4 3,890

13 55.4 17,250 31 87.8 7,723 49 120.2 3,743

14 57.2 16,460 32 89.6 7,403 NOTE

15 59.0 15,710 33 91.4 7,097 THIS DATA PERTAINS TO

16 60.8 15,000 34 93.2 6,807 THERMISTOR

17 62.6 14,320 35 95.0 6,530 PART NO. 101193.

5.6.8 READY INHIBIT CHECK

To check Ready Inhibit, use the following procedure:

A.

Place POWER ON/OFF switch to OFF. Remove P15 from SVA board; remove
SVA board from card cage location J5; insert a card extender into J5, and place
SVA in extender. Connect P15 to SVA using cable extender (PN 300789-001).
Attach a scope probe to B14, pin 7, on SVA,

Place POWER ON/OFF switch to ON and RUN/LOAD switch to RUN.

After the drive becomes READY, look at the signal on B14, pin 7. Normally,
it should be a high logic level 4 to 5 V.

Moisten a cotton-tipped swab with Isopropy! alcohol and gently swab the AIR
THERMISTOR at the front of the carriage (see Figure 5-32). The signal at B14,
pin 7, should immediately go to a logic low state then return high as the alcohol
dries.

Power down the Drive. Remove all test equipment, and restore Drive to original

operating condition.
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5.6.9 INDEX ALIGNMENT

NOTE

On ST Drives', if a disk cartridge having only an
index slot is used, set switches on DCB for
“index only’’, per switch setting chart shown
on DCB schematic.

To perform the index alignment, conduct the following steps:

moo®»

Place the POWER switch in OFF position.

Connect the external (+) sync input to the REM IDX test point (B94) on the DCB.
Select a time base of 5 microseconds/division.

Place the CART PROT switch in up (ON) position.

Insert the CE cartridge. The cartridge must have been in the same ambient con-
ditions as the Disc Drive for at least 2 hours.

Press the POWER switch; then place the RUN/LOAD switch in RUN position,
and allow the unit to run for 5 minutes.

Access the carriage to the appropriate track; i.e., to track 100 for the SF or to
track 005 for the ST (100 TP! drives); 190 on SF and 010 on ST for 200 TPI
drives.

Adjust the INDEX ALIGN potentiometer (B95) on the DCB in card cage location

J3 to obtain the specified time relationship for the appropriate waveform as

“shown in Figure 5-38. Ensure that the oscilloscope is begin triggered on the lead-

ing edge of the Index pulse.

Select the other Read/Write (R/W) head and verify that the oscilloscope display
of both heads is within +10 psec of each other for 1500 rpm or +6 psec for
2400 rpm.

. Adjust the delay by turning the INDEX ALIGN potentiometer (B95) so that the

single pulses (upper and lower heads) are equally spaced to the left and right

sides of the 30usec line for 1500 rpm or the 19 usec line for 2400 rpm.

If the specifications noted in step J can not be attained, the R/W heads should
be replaced. If replacement of heads known to be functioning normally will not

produce satisfactory operation, replacement of the Positioner is indicated.
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NOTE

In SF Disk Drives, additional adjustment may
be attained by shifting the transducer block
(see paragraph 5.5.4.1).

L. If both heads can not be adjusted to the correct position with respect to the Index
pulse, either the transducer or the DCB components should be investigated.

M. After completion of the index alignment, remove power from the Disk Drive and
take out the CE Cartridge.

N. On ST Drives, reset switches on DCB to original position if they were changed

(see label on front of drive behind trim panel).

1170
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Figure 5-38. Index-to-Data Alignment (2400 rpm shown)
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5.6.10 WRITE CURRENT CHECK

To check write current, perform the following steps:

A.

o

O mMmg

z

Place the unit On-Line and use a Write Diagnostic program. If a bench-type Disk
Exerciser is to be used, connect this unit to the Disk Drive as a substitute for the
Write Diagnostic program procedure.

Install a scratch cartridge as described in Section 2.

Press the POWER switch; then place the RUN/LOAD switch in RUN position,
and allow the spindle to come up to normal operational speed.

Select the upper head of the removable (scratch) cartridge.

Write an all zeros pattern at track 000.

Place the POWER switch in OFF position.

Remove the R/W head cable from receptacle J24 on the Data Electronics Board

(DEB) and connect the Write Current Adapter (PN 101183) to J24.
Connect the head cable to the Write Current Adapter.

Connect the oscilloscope channel 1 input probe from channel 1 to the wire loop
on the Write Current Adapter.

Press the POWER switch; then place the RUN/LOAD switch in RUN position,
and allow the spindle to come up to normal operational speed.

Check for a peak-to-peak waveform of 34 to 36 mA while writing all zeros to
disk as shown in Figure 5-38.

Access to the innermost track and verify that peak-to-peak waveform current

is between 29 and 31 mA. The waveform should appear as shown in Figure 5-40.
Access to track 000 and verify that the Write current is between 34 and 36 mA.

Place the RUN/LOAD switch in LOAD position.
Place the POWER switch in OFF position and remove the Write Current Adapter.

Reconnect the head cable to receptacle J24 when the Write Cable Adapter is
removed.
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Figure 5-39. Write Current Waveform — Track 000
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Figure 5-40. Write Current Waveform — Innermost Track
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5.5.11 READ/WRITE HEAD ALIGNMENT

5.5.11.1 Introduction. R/W head alignment involves adjusting the position of the head arms
relative to the carriage after it has been accessed to a specific alignment track.

The procedures outlined in the following paragraphs describe the alignment of both removable
(cartridge) and fixed disk heads. The power supply must be in place to perform the procedures
correctly.

5.5.11.2 Customer Engineer (CE) Alignment Cartridge Types. Either of two types of CE align-
ment cartridges may be used. The two types are:

A. Cats Eye — The output waveform of this CE cartridge is two loops resembling
cats eyes which must be adjusted until both loops are equal in length. See Fig-
ure 5-41a.

B. Tribit — This CE cartridge uses a technique which records two adjacent tracks
with opposite polarity bits. Correct head alignment is (between these two tracks)
when the adjacent bits are of equal amplitude (see Figure 5-41b).

5.5.11.3 Removable Disk Head Alignment Using Cat’s Eye CE Cartridge. 1f only verification
of head alignment is intended, perform steps E through J, and select first the lower head of the
pair, then the upper while observing waveforms; then, perform steps P and Q. For head alignment,
perform entire procedure.
A. Place POWER switch to OFF position. For ST drives, see DCB switch setting
chart on front of drive behind trim panel. If cartridge has only one notch on
sector ring, set for INDEX ONLY.

B. Slightly loosen the two cap screws used to secure the upper head pair clamp;
the clamp itself should not be loose.

C. Slide the upper (cartridge) pair of head arms fully to the rear of the mounting
block slots of the carriage (away from the spindle).

D. Ensure head arm adjustment screws are not touching the head arms. If they are,
back them away (CCW), and repeat step C.

E. Connect both the SYNC input and CHAN 1 scope probes to REMIDX test
point (B94) on the DCB. Use 50 or 100 mV/em with AC coupling.

i CAUTION

PLACE THE PROT CART SWITCH TO ON
POSITION TO PRECLUDE THE POSSIBILITY
OF ACCIDENTAL ERASURE OF DATA ON
THE CE CARTRIDGE.

F. Place POWER switch to ON, and RUN/LOAD switch to LOAD. Load the Cat's
Eye-type CE cartridge.
G. Place RUN/LOAD switch to RUN, and allow Disk Drive to run for 15 minutes.
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" NOTE

The CE cartridge must have been in the same
environment as the Disk Drive for at least 2
hours prior to use.

Uncalibrate the scope, and adjust the display to show only two Index pulses
10 cm apart (full screen).
Move the CHAN 1 probe to R/W head test point C30 or B27 on the DEB in
location J7.
Using an Exerciser or Controller, seek to appropriate alignment track listed in
Table 5-5.

Table 5-5. CE Cartridge Head Alignment Tracks

Alternate*
CE Cartridge Disc Drive Alignment Track | Alignment Track
Type Series 100TPI | 200TPI | 100TPI | 200TPI
Cat’s Eye SF 105 200 110 210
Cat’s Eye ST 73 146 - -
Tri Bit SF 105 200 110 210
Tri Bit ST 73 146 2 4

* on some packs

Select the lower R/W head of the cartridge disk pair. Check whether or not
Head and/or Disk Select inverted options have been incorporated. If so, this
should be taken into consideration when checking output waveforms.

Turn the adjustment screw for the lower R/W head clockwise until the correct
waveform is obtained (see Figure 5-41a).

Select the upper R/W head of the cartridge disk pair, and turn the adjustment
screw clockwise until the correct waveform is obtained (see Figure 5-41a).

Use torque wrench (PN T-00425) to tighten the head clamp screws to 6 in.-Ib.
(15.24 cm/0.5436 kg).

Access track 000, then once again, access the alignment track. Verify that head

alignment has not changed during tightening of clamp screws. If necessary,
repeat the alignment procedure.

Place RUN/LOAD switch to LOAD, POWER switch to OFF, and reset DCB
switch on ST drives if moved.

Remove CE cartridge and disconnect test equipment.
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5.5.11.4 Removable Disk Head Alignment Using Tribit CE Cartridge. The procedure for head
alignment with the Tribit CE cartridge is the same as for Cat’s Eye-type except for scope use and
the use of a formula for figuring misalignment measurement. Use the following scope setup and

formula to determine head misalignment.
i CAUTION |

WHEN REPLACING FIXED DISK HEADS,
ENSURE THEY ARE OPPOSING EACH
OTHER (SAME LOCATION IN MOUNTING
SLOTS) AND STAGGERED APPROXIMATE-
LY .075 (1.80mm) TO .100-IN. (2.54mm)
FORE OR AFT OF CARTRIDGE DISK
HEADS. THIS WILL ENSURE RELIABLE
EMERGENCY RETRACT UNDER ALL
CONDITIONS.

A. Trigger the scope internal (source channel 1).

i CAUTION ﬁ

TRIGGER MUST NOT BE ON INDEX, OR
ONLY ONE SEGMENT OF THE TRACK
WILL BE ALIGNED.

B. Set vertical sensitivity to 50 mV/cm, and sweep to 2 usec/cm.

C. Place CHAN 1 scope probe on R/W head test point C30 or B27 on the DEB,
and adjust heads per paragraph 5.5.11.3 excluding scope setting instructions.

Adjust for minimum difference in length between adjacent peaks (see Figure
5-41b).

The following equation may be used to determine head misalignment (see Figure 5-41b):

?BTK— x 1000 = microinches (misalignment)

Y = 4 for 200 TPI Drives.
Y = 7 for 100 TP! Drives.

Example for 200 TPI Drive:
A=300mV.
B=10mV.

_10x4 , 1000=
2x 300

40y 1000=
600

.066 x 1000 = 66 microinches (0.0016764 mm).
To convert microinches to millimeters mulitiply by 0.0000254.
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5.56.11.5 Fixed Disk Head Alignment. If this alignment is to be accomplished independently

(not preceded by alignment of the cartridge disk heads), and if data on the disk is not to be re-
covered, perform steps A through E of the following procedure. If data previously written on the
fixed disk is to be recovered, perform the entire procedure.

A.
B.

<

Place POWER switch in OFF position.

Loosen the two cap screws used to secure the head clamp of the fixed disk R/W
head pair just enough so heads can be moved.

Slide the two lower head arms fully back (away from the spindle) into the head
mounting block slots. Ensure that the head arm adjustment screws do not touch
the head arms.

Slowly turn each screw clockwise until it just touches the head arm; then turn
each screw clockwise one-half turn.

If the remainder of the procedure is not to be performed, use the torque wrench
(PN T-00425) to tighten the head clamp screws to 6 in.-Ib. (15.24 cm/0.4536 kg).

If data on the fixed disk is to be recovered, the head position will be changed
as described in the following steps until data on the fixed disk can be read ac-
curately. This procedure may be performed On-Line.

If Controller is not to be used, install an Exerciser.

Place POWER switch to ON position. Install a scratch cartridge. Place RUN/
LOAD switch to RUN,

Connect CHAN 1 scope probe to R/W head test point C30 or B27 on the DEB.
Sync at the REMIDX test point (B94) on the DCB,

Select the upper head of the pair, and turn the adjustment screw clockwise until
the R/W signal (C30 or B27) is maximum amplitude.

Alternately position the heads further in or out with the adjustment screw to
obtain minimum Read errors. If track 000 data does not verify, or is not what
it should be, the head may have been adjusted off track or to an adjacent track.
Repeat adjustment until data verifies and no errors occur during Read operation.

Select the lower head and repeat the adjustment procedure using the lower
head adjustment screw.

Tighten the head clamp screws to 6 in.-lb. (15.24 ¢cm/0.4536 kg).
Disconnect all test equipment.

With the Disk Drive On-Line, check data recovery characteristics on all tracks.
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NOTE
It is recommended that the fixed disk data be
rewritten after the fixed disk alignment has
been completed by transferring it to a ‘‘scratch
cartridge’”” and then recording it back onto the
fixed disk. Any head-to-track irregularities will

be eliminated by this procedure.

5.6.12 DATA SEPARATOR OPERATIONAL CHECK

To make the Data Separator Check, perform the following steps:

A.
B.

Place the POWER switch in OFF position.

Remove the DIB from card cage location J1 and insert an extender board in its
place. Insert the DIB in the extender board.

Connect an Exerciser to the Disk Drive, or place the Disk Drive on-line and use a
Write Diagnostic program.

Press the POWER switch and the LOAD portion of the RUN/LOAD switch.
Insert a ‘‘scratch’’ cartridge for this check. Press the RUN/LOAD switch to
Select the upper head on the removable cartridge and write an all-zeros pattern
at track 000.

Connect Channel 1 of the oscilloscope to pin 5 of the IC at location C25 and
Channel 2 to pin 4. Sync internal positive from Channel 1.

Set the leading edge at the Channel 1 signal on the zero time-base reference line.
Monitor the time interval from the leading edge of the signal on Channel 1 to the
leading edge of Channel 2. The waveform should appear as shown in Figure 5-42,
and the difference should be between 490 and 530 nanosec for 1500-rpm units
or between 320 and 360 nanosec for 2400-rpm units. ,

Place the POWER switch in OFF position; remove the extender board from card
cage location J1, and insert the DIB in its place.

Disconnect all test equipment. The alignment and calibration procedures are
complete; and if all indications are normal, the Disk Drive can be assumed to

be in proper working order.
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5.6.13

1347

1114

1111
LI

Figure 5-42. Data Separator Output Waveform

MFM ADJUSTMENTS (4400 BPI Disk Drives Only)

Preliminary adjustments on the MFM are performed at the Company, and need only be accom-

plished if the original board is replaced due to failure. The Data Separator adjustment should be

checked if excessive Read data errors occur.

Preliminary adjustments are made with the MFM mounted in an extender board. Data Separator

adjustment can be accomplished with the MFM board in place.

5.5.13.1
procedure:

Preliminary MFM Adjustments. To make these adjustments, use the following

© a0 o

Remove power from disk drive. Install extender card in connector J1 of card cage
and mount MFM in this extender card.

Load a “scratch’’ removable disk cartridge in disk drive.

Connect disk exerciser to disk drive, then power up disk drive.

Write an all-zeros pattern on track 405, then stop disk exerciser.

Use internal sync on oscilloscope, connect channel 1 oscilloscope probe to CLK
DIVIDER 2 test point (zone C54), and calibrate oscilloscope to 5 megahertz signal
from this test point.

Set up disk exerciser for continuous reading of track 405.

Move channel 1 oscilloscope probe to VCO output at jumper point A42, and adjust
VCO ADJ potentiometer (zone D34) to obtain 10.0 megahertz output signal from
VCO.

NOTE

This frequency is not continuously
variable,
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Move oscilloscope probe to right side of resistor (zone C30) or pin 10 of inverter
(zone C24). Connect channel 2 oscilloscope probe to test point at zone C34.
Stop disk exerciser.

Continue adjusting VCO ADJ potentiometer (zone D34) to align trailing edges
of VCO signal until both positive and negative-going edges cross at mid-point, as
shown in Figure 5-43A. The positive-going edge is monitored at zone C30. The
negative-going edge is monitored at zone C34,

Start reading track 405. Sync negative with sync probe on test point (zone B57).
Turn RD PHASE ADJ potentionmeter (zone D44) fully counterclockwise, then
adjust this potentiometer until first pulse width monitored at zone C30 switches
from maximum to minimum. Continue adjustment clockwise until trailing (positive-
going) edge of pulse monitored at zone C30 is aligned with trailing (negative-going)
edge of pulse monitored at zone C34 test point, as shown in Figure 5-43B. After
this adjustment, the RD PHASE one-shot should time out between 100 and 180
nanoseconds, as shown in Figure 5-43C.

. Connect one oscilloscope probe to DATA SEPARATOR one-shot test point (zone
B55) and connect other oscilloscope probe to VCO: RD DATA flip-flop test point
(zone B56). Sync positive with sync probe on test point at zone B56 and observe
three cycles.

Adjust DATA SEPARATOR ADJ potentiometer (zone D58) for timing and phase
relationship as shown in Figure 5-43D; i.e.; positive-going transitions, monitored at
test point in zone B55, should be centered in the negative pedestals monitored at
zone B56 testpoint. Negative pulse widths, monitored at test point in zone B55,
should never exceed 160 nanoseconds.

Power down disk drive, remove all test equipment, and install MFM in connector
J1 of EIB. 1o1eA

I
FINE €30 { !
- '
ADJUST c34 i ( X i
! fu 200 NS -
50 NS i ~A—
€30 NOT ADJUST
RD PHASE
0/S ADJUST €30 ADJUST Ll—J L — L
e B e B 1
c mn I M R
H -8—
i
READ
PHASE ____..l
— ‘4—100 180 NS
—C-
VCo +2 856 m 1 L I r—j._
DATA B55
SEPARATOR 0/S | i ] 4_[._.. 1 4.[-» l ADJ. WITH D58

——»{ I<-wo NS
—D-

Figure 5-43. MFM Timing Relationships Diagram
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5.5.13.2
steps:

-Data Separator Check and Adjustment. To make this check, perform the following

ocow>

Power down the Disk Drive and connect an Exerciser.

Power up the Disk Drive and install a ““scratch’’ cartridge.

Write a random or incrementing data pattern on track 405.

Place Channel 1 input scope probe on B55 (Data Separator O/S) and sync inter-
nally.

While Reading from track 405, adjust D58 (Data Separator adj.) so the positive
transitions occur in the center of its operating range.

Place Channel 2 scope probe on B56 (VCO-—2). The positive transitions of
B55 should-be occurring in the center of a positive pedestal of B56 for a logic 1
and in the center of a negative pedestal of B56 for a logic zero.

Power down the Disk Drive and disconnect all test equipment. The adjustment
and alignment procedures are complete.

NOTE
To accomplish error checking with an Exerciser

it is necessary to have the optional Cell/Clk
Timing Network installed. The DATA/CLK
ADJ potentiometer (C53) must be adjusted as
shown in Figure 5-44,

1028

-‘-200NS-.-‘

READ DATA (P1, PIN 31) EE
——:»I je— 50 + 10 Ns
CLOCK (P1, PIN 29) il ——

I
—#>| |«4—50 + 16 NS
(.

Figure 5-44, Timing Relationship Between MFM DATA and
CLOCK for Error Checking with an Exerciser
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5.6.13.3

Write Clock to Data Timing Adjustment. To make this adjustment, perform the

following steps:

5.5.13.4
steps:

o w2

A. Power down the Disk Drive, and connect one scope probe to C54 (WRT CLK);
the other to E23 (WRT DATA). Power up the Disk Drive.

B. From the Controller, write an alternating 1’s and Qs pattern.

C. The positive transitions of the WRT CLK should occur no less than 20 nano-
sec after the positive transitions of the WRT DATA as shown in Figure 5-45.

D. WRT CLK is adjustable over a 100 nanosec range by potentiometer E50, and if
necessary, may be inverted by connecting jumper at F33 or F34 the opposite
way.

E. Power down the Disk Drive and disconnect all test equipment. Adjustment
and Alignment procedures are complete.

WRT DATA (E23) —J heemmp—
: 100 NSEC

e
|1
'—'—'.': :"——-MlN 20 NSEC

WRT CLK (C54)

Figure 5-45. Write Clock to Data Timing Adjustment

20 Megabyte Emergency Retract Check. To make this check, perform the following

Position heads to track 400.

Trigger scope on Retract f-f (DCB, E50-5)

Place chan 1 probe on J17-7 or black leads of optical device of Emergency Retract
Assembly,

Set sweep rate for 100 msec/div.

Place POWER ON/OFF to OFF position

The scope should show a slow discharge of the capacitor until the heads approach track 025, then as
heads unload, it should show rapid discharge. See Figure 5-46. Failure of discharge to show rate
change indicates a faulty Emergency Retract Assembly.
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+V
ov
-V
NOTE: TIMING NOT CRITICAL
Figure 5-46. Two-speed Emergency Retract
5.5.14 CIB ADJUSTMENT

Perform the following steps to adjust the Seek Complete Delay (SKC DLY) one-shot:

A. Power down drive and connect an Exerciser.

B. Mount the CIB in a card extender placed in J2 of card cage.

C. Power up drive and set Exerciser for incremental seeks.

D. Place scope probe on D50 pin 6 (SKC DLY O/S) and adjust potentiometer
C31 for 4 msec +5%.

E. Power down drive, reinstall CIB, and disconnect scope. This completes
adjustment of CIB.

5.6 TROUBLESHOOTING

Use the fault isolation chart in Table 5-6 as an aid in identifying, locating, and correcting possible
malfunctions of the more common type. The last (remedy) column specifies the applicable com-
ponent or circuit to be checked for the probable cause of the symptom.

Replacement electronic components are listed in the Master Spares List, Volume 2.
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Table 5-6. Fault Isolation Chart

Item Symptom Probable Cause Remedy
1 POWER indicator lamp | Line cord disconnected Plug in line cord
does not light when
switch is pressed Line fuse open Replace line fuse F4
Line filter open Replace line filter on rear panel
+18V. DC fuse open Replace +18V. DC fuse F1
POWER switch and/or Replace power switch and/or
indicator lamp defective indicator lamp
Bad connection at Data Reseat connector P7, or connec-
Electronics Board, or at tion P10/J10 from power supply
P10 from power supply
2 LOAD indicator does LOAD indicator bad Replace indicator lamp
not light when POWER
switch is turned on Cable from EIB loose. Reseat connector P8
+bV. DC absent Check +5V. DC fuse F3
+13V, —13V inputs Replace regulator chips G40,
absent G30 on DEB.
Defective component on Replace Disk Control Board
Disk Control Board
Brush switch S6 defective Replace brush switch S6
3 | Handle does not un- Solenoid plunger caught Readjust door latch mechanism
lock when unit is on latch
powered up
Defective component on Replace Disk Control Board
Disk Control Board
Solenoid open Replace solenoid
4 LOAD indicator lamp RUN/LOAD switch de- Replace switch S2 or reseat plug

does not go out and
handle does not lock
when RUN portion of
RUN/LOAD switch

is pressed

fective, or poor connection
at plug P8

Cartridge interlock switch
misadjusted

P8 on cable from EIB

Adjust or replace S9 or replace
DCB
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Table |5-6. Fault Isolation Chart (continued)

Item Symptom Probable Cause Remedy
5 | Disk does not start —18V. DC absent Check —18V. DC fuse F2
to turn when RUN
portionof switch is Poor connection in Check P8/J8, P10/J10,
pressed harnesses P19/J19 and P28/J28
Defective spindle drive Check connections to, or re-
circuit boards place Motor Drive Power
Switch Board, Spindle Drive
Limiter Board, or Com-
mutator Board on spindle
Defective spindle motor Replace spindle assembly
6 | READY indicator If heads do not load, brush | Check operation of brush

does not light after
completion of initial
cycle

NOTE: Ready light will
not illuminate until
cartridge temperature is
stabilized on 200 TPI
units.

cycle may not have been
completed

Belt may be broken

If heads do not load, spindle
may not have come up to
speed

Lack of input to Disk
Control Board

If heads do not load, but
brush cycle and spindle

speed are o.k., may have
poor connection in positioner
harness

If heads do not load, but
other symptoms are normal,
may have defective Servo
Logic Board

If heads do not load, other
indications are normal and
replacement of Servo Logic
Board does not correct
trouble, Servo Amplifier
Board may be defective

motor, driver chip E26 on
DCB, brush motor S6 and .
brush motor cam linkage

|Replace OH Ring belt

Check +13V. DC and —13V. DC
outputs on DEB

Verify that transducer is plugged
into connector P12 on Elect-
ronics Interconnect Board and
that output is normal. If so
check for loose or broken OH
Ring belt. If 0.k., replace DCB

Verify that P16 is plugged in
at power supply

Replace SLB

Replace SVA Board
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Table 5-6, Fault Isolation Chart (continued)

Item Symptom Probable Cause Remedy
6 If heads load, READY lamp | Replace READY indicator
(con't.) may be defective lamp
If heads load, READY lamp | Replace driver chip E26 on
driver defective DCB
If heads load, defective IC Replace CIB
on Control Interface Board
7 |READY indicator goes | Defective lamp Replace indicator lamp
out after completion of
initial cycle and success- | Defective lamp driver Replace or check chip E26 on
ful operation of unit DCB
Belt broken Replace 0" ring belt
Defective IC on Control Replace CIB
Interface Board
If heads also retract, READY| Fault indications may be
indicator may be following | isolated by observing the
a valid or invalid indication | characteristics of these signals
such as: and the generated outputs on
1) Low spindle speed DCB. If abnormal, replace
2) Current sense DCB
3) ACloss -
4) DC loss
8 |Disk Drive will not Interface cable or line Reseat connector or terminator

respond to external
position commands

terminator may be loose at
the 1/0 Connector Board

UNIT SELECT switch in
wrong position

Defective receiver(s) on
1/0 Connector Board

Interconnect cable from 1/0
board to EIB may

be loose or damaged

Defective IC on Control
Interface Board

Defective component on
Servo Amplifier Board

assembly on 1/0 Connector
Board

Reset switch S3

Replace |/0O Connector Board

Reinsert cable connectors or
replace cable

Replace CIB

Replace SVA Board. Check
signals
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‘Table 5-6 Fault Isolation Chart (continued)

1tern Symptom Probable Cause Remedy
9 Previously recorded data| Heads dirty or head con- Clean R/W heads or reseat
can not be read out nectors not properly seated | heads in DEB
READ ENABLE line Check for high signal on DIB.
inoperative If present, replace DIB
HEAD SELECT or DISK Check for high inputs on
SELECT line inoperative DEB. If present, replace DEB
READ DATA or READ Perform the data separator
CLOCK line inoperative check. |1f no READ DATA
input, replace DIB
Head alignment off Realign
Index to data off Realign
Data Timing inaccurate Replace DIB
Fixed disk transducer mis- Perform fixed disk index/
adjusted or defective (if sector transducer adjustment
errors on fixed disk only) or replace transducer
Defective component in Replace DEB. Check Write
analogread data chain current
Defective component in Replace DEB and perform
digital read data chain data separation check
10 Data error rate too Cartridge, heads, or fixed Replace cartridge, clean heads

high

disk dirty
Dirty or damaged air fiiter

Write current misadjusted

Data separator timing
out of limits

and fixed disk
Check and replace air filter

Perform Write current check

Perform data separation check
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Table 5-6. Fault Isolation Chart (continued)

Item Symptom Probable Cause Remedy
10 Bad spindle or blower Replace grounding brushes
(con't) grouhding brushes
Servo not settling properly Perform detent signal adjust-
ment
Defective component in Replace DEB and perform
read data chain Write current check
Defective component in Replace DEB and perform
digital read chain data separation check
11 Positioner will not If READY indicator does Check operation of, or re-
retract upon pressing not go out, RUN/LOAD place RUN/LOAD switch and
the LOAD portion of | switch defective or Disk replace DCB
RUN/LOAD Control Board is defective
If READY indicator goes Bend switch arm to allow it
out home switch (S7) is to swing freely, or replace
defective or misadjusted switch S7
If READY indicator goes Replace DCB, SLB, or SVA
out, bad DCB, SLB, or
SVA board
12 LOAD indicator will Defective component on Replace DCB or DEB

not light and/or will
not release after com-
pletion of stop cycle

Disk Control Board or
DEB (probably driver)
Defective lamp
Defective solenoid

Solenoid plunger caught on
latch

Replace indicator lamp
Replace solenoid

Readjust solenoid latch
mechanism
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