
































































































































4.5.3 Cone Assembly 

Frame/Chassis 

The cone assembly fits within the drive spindle assembly and is 
attached to the clutch arm. To remove this assembly proceed as 
follows: 

A. Remove the clutch arm (see paragraph 4.5.4). 

B. Remove the snap ring and shims from the top of the clutch 
arm assembly (refer to figure 4-6). 

C. Cone can now be removed from clutch arm. 

To replace the cone assembly perform the preceding steps in the 
reverse order. 

Cone/Clutch Snap Ring 
Clutch Arm 

LEDs 

Mounting Screws 

Figure 4-6: Frame Assembly 
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4.5.4 Clutch Arm Assembly 

The clutch arm assembly lifts the cone from the spindle when the 
door is opened. To remove this assembly proceed as follows: 

A. Remove the Spindle Speed PCBA (see paragraph 4.5.1.2). 

B. Remove bezel assembly (see paragraph 4.5.2). 

C. On the top of the drive remove the seven screws from the tie 
strip (refer to figure 4-6). 

D. Remove the four door mounting screws. 

E. Cut the shrink tubing away and unsolder the wires from the 
index LEDs. Be sure to label which wires go to which 
leads on each LED. 

F. Remove the four screws from the sides of the frame which 
secure the frame to the chassis. 

G. Remove the ejector shaft support block screw (refer to 
figure 4-12). 

H. Remove frame from chassis. 

I. With a flat blade screw driver work the clutch arm pivot pin 
from the frame (refer to figure 4-7). Locate the notch in 

Clutch Arm Pivot Pin 

Notch 

Figure 4-7: Clutch Arm Pivot Pin 
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the pin and force it toward the left (as viewed from front 
of drive}, first from the top of the frame and then from the 
bottom. 

J. The clutch arm assembly can now be removed from the frame. 
Be careful not to lose the spring mounted under the clutch 
arm. 

K. To replace the clutch arm perform the preceeding steps in 
reverse order. 

4.5.5 Head Load Solenoid 

To remove the solenoid, proceed as follows (refer to figure 4-8): 

A. Remove the Control Electronics PCBA (see paragraph 4.5.1.1). 

B. Remove the wires from the two solenoid lugs. 

C. Turn the drive on its side and remove the solenoid mounting 
screw from bottom of drive chassis. 

D. Solenoid is now free. 

I CAUTION I 
Be careful not to lift solenoid load arm 
straight up so that it bends the upper 
arm assembly past its normal unloaded 
position. 

E. Tilt solenoid up and slide the load arm out from under the 
upper arm assembly and out of the drive chassis. 

To replace the solenoid perform the preceding steps in the reverse 
order; be sure that: 

A. The top part of the load arm is beneath the top step of the 
upper arm (refer to figure 4-6). 

B. Wires are not pinched between the bottom of the solenoid and 
the disk drive chassis. 

c. Wires do not interfere with solenoid spring. 
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Solenoid Load Arm Carriage Upper 
Arm Assembly 

Solenoid Lugs Head Load Solenoid 

Figure 4-8: Head Load Solenoid 

4.5.6 Track 00 And Track 43 Sensors 

To remove the Track 00 or Track 43 sensor proceed as follows (refer 
to figure 4-1): 

A. Remove the screw at top of chassis holding the sensor 
assembly to the drive chassis. 

B. Cut the shrink tubing away on all four wires exposing the 
solder joints. 

c. Proceding one at a time, unsolder a wire from the old 
sensor; slip a piece of shrink tubing over the wire; solder 
the wire to the same connector on the new sensor. 

D. Install the screw which fastens the sensor to the drive. 

E. Perform the Track 00 and Track 43 Sensor adjustment; refer 
to table 4-3. 
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4.5.7 Spindle Drive Motor 

To remove the drive motor, proceed as follows (refer to figure 4-1): 

A. Turn drive right side up and disconnect P2 from the Spindle 
Speed Control Electrionics PCBA. 

B. Cut all necessary tie wraps to free the spindle motor 
harness. 

C. Turn drive upside down and remove the drive belt (refer to 
figure 4-2) • 

D. Remove the three Spindle Motor mounting screws from the 
bottom of the drive chassis. 

E. The drive motor is now free. 

To replace the drive motor proceed as follows: 

A. Perform the preceding steps in the reverse order. 

B. Be sure that the wire harness is not pinched between the 
motor and the chassis. 

c. Mount motor so that motor wires exit the motor toward 
the center of drive chassis. Connect P2 and tie wrap 
motor wires into drive wire harness. 

D. Install drive belt. 

4.5.8 Stepper Motor 

To remove the stepper motor proceed as follows (refer to figure 4-1): 

A. Remove the stepper band (see paragraph 4.5.9). 

B. Cut tie wraps enclosing stepper motor wires in wire harness 
and unplug connector P4 (refer to figure 4-3). 

C. From the bottom of drive remove the two hex screws securing 
the stepper motor to the chassis (refer to figure 4-10). 

D. Remove stepper motor from drive chassis. 

To replace the stepper motor, perform the preceding steps in the 
reverse order. 

4.5.9 Stepper Band 

To remove the stepper band proceed as follows: 

A. Turn drive upside down and remove the spindle drive belt 
(refer to figure 4-2). 
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B. Remove the spring/carriage hex screw securing the . spring 
side of the stepper band to the carriage (refer to figure 
4-9). 

C. Remove the nut and stud securing the non-spring side of the 
stepper band to the carriage (refer to figures 4-10). Do 
not remove the hex screw and nut which fasten the spring to 
the stepper band. 

D. Remove the hex screw and clip that mounts the band to the 
pulley . 

E. Band can now be lifted off stepper motor pulley. 

To replace the band perform the following steps: 

Non-Spring Side 

Track 00 
End Stop 

A. Consider the preceding steps in the reverse order. 

B. On the band, slip the non-spring side through the slot in 
the band. 

End Stop Post Stepper Band 

Band Pulley Band Clip 

Figure 4-9: Stepper Band, Side View 
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Carriage 

Do Not Remove 

Spring/Carriage 

Hex Screw 

Sprin~ 



Band/Carriage 
Nut and Stud 

c. Wrap the band around the pulley and install the hex screw 
and clip, mounting band to pulley, but do not tighten. 

I NOTE 

The stepper band is installed so that the 
band spring is toward the front of the 
drive (refer to figure 4-9). 

D. Install the stud and nut, mounting the non-spring side of 
the band to the head/carriage assembly. 

E. Hold band firmly against head/carriage assembly; install hex 
screw to spring side of band. 

F. Pull band tight against head/carriage assembly and tighten 
screw. Move carriage forward and backward; ensure that 
there is no band crinkle (metal on metal rubbing). 

G. Hex screws (band/pulley and band/carriage) should be torqued 
to 3 in. lbs. and stud/nut torqued to 2.25 in. lbs. 

Track 00 End Stop Carriage 

Stepper Motor Mounting Screws 

Figure 4-10: Stepper Band, Top View 
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4.5.10 Head/Carriage Assembly 

To remove the head/carriage assembly proceed as follows (refer to 
figure 4-11): 

A. Remove the Spindle Speed and Control Electronics PCBAs (see 
paragraph 4.5.1). 

B. Remove the stepper motor (see paragraph 4.5.8). 

C. Cut tie-wraps if necessary to release the head cable(s) from 
the drive harness. 

D. Remove the four guide rod clamps. 

E. Position the track sensor flag on the head/carriage assembly 
between the track 00 and 43 sensors. 

Stepper Motor Head/Carriage Assembly 

Guide Rod 
Clamps 

Head Cable(s) 

Track 00 43 Sensor 

Track Sensor Flag 

Figure 4-11: Head/Carriage Assembly 
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F. Lift head/ carriage assembly and guide rods out of drive 
chassis. 

I NOTE 
Be careful of banging and bending head/­
carriage upper arm. 

To replace the head/carriage assembly, perform the preceding 
steps in the reverse order and observe the following precautions: 

A. Be sure that the guide rods are firmly seated in the drive 
chassis. 

B. Route head cables from head/carriage assembly through 
chassis properly. 

c. Be sure guide rod clamps are securely tightened. 

D. Be sure carriage rides freely on guide rods after 
installation. 

4.5.11 Ejector Assembly 

To remove the ejector assembly proceed as follows: 

A. Remove the bezel (see paragraph 4.5.2). 

B. Remove the door by removing the four door mounting screws 
(refer to figure 4-4). 

c. Remove the plastic fork mounted to the ejector shaft at the 
front of the drive by pulling it off (refer to figure 4-1). 

D. Remove the screw and shaft support block located at the 
rear of ejector shaft (refer to figure 4-12). 

E. Unhook pressure pad arm torsion spring from under pressure 
pad arm. 

F. Slide the ejector shaft out of the frame toward the rear of 
drive. Notice that the ejector shaft slides through the 
pressure pad arm. 

G. If the ejector spring and/or ejector block needs replacing 
remove the retaining ring at the rear of shaft, then slide 
the spring and ejector block off the shaft. 

To replace the ejector assembly, perform the preceding steps in 
the reverse order then; 

A. Perform the ejector tension/release adjustment; refer to 
table 4-3. 

B. Perform the pressure pad arm adjustment; refer to table 4-3. 
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Pressure Pad Arm Torsion Pr essure Pad Arm 

Pawl Shaft 

Shaft Support Block 
Ejector Spring 

Pressure Pad Arm 
Adjustment Block 

Figure 4-12: Ejector Assembly 

4.5.12 Head Load Pad Assembly 

To replace the head load pad assembly in Model 41 drives, proceed 
as follows (refer to figure 4-1): 

A. Manually position head/carriage assembly all the way to the 
rear of the drive (Track 00); be sure to push carriage not 
the upper arm. 

B. Open door. 

C. Grip upper arm. 

D. With bent nose tweezers, squeeze the plastic piec@s of the 
Head Load Pad which protrude through the upper arm and press 
until it drops out of the upper arm. 

To replace the pad assembly proceed as follows : 
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A. Hold pad assembly with bent nose tweezers centered under­
neath hole in upper arm. 

B. Close door. 

C. Press lightly on upper arm to engage pad assembly; remove 
tweezers. 

D. Press on upper arm until pad assembly snaps into place. 

I CAUTION I 
Do not move the upper head arm any 
further than is allowed by the door in 
its open position. 

4.5.13 Hub, Bearings and Spindle Pulley 

To remove the spindle pulley proceed as follows (refer to figure 
4-2): 

A. Turn drive up side down and remove the spindle drive belt. 

B. Remove the spindle pulley mounting screw. 

C. The spindle pulley is now free. Be careful not to lose the 
wave washer located between the spindle pulley and bearing. 

To remove the hub complete the preceding steps then proceed 
with the following: 

A. Remove the clutch arm (see paragraph 4.5.4). 

B. Hub can now be removed from the drive. 

To replace the bearings, the unit must be returned to the factory. 

4.5.14 Door Latch Assembly 

To remove the door latch assembly proceed as follows: 

A. Remove bezel (see paragraph 4.5.2). . 

B. On the bottom of the drive, remove the two screws which 
clamp the door latch rod to the chassis (refer to figure 
4-13). 

I NOTE 

Be careful not to lose the door latch 
spring and rod as they are not fastened 
to the door latch. 
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c. Remove door latch, spring, and rod from the drive. 

To replace the door latch assembly perform the preceding steps 
in the reverse order and also; 

A. Verify that door lock arm impedes latch movement when 
solenoid arm is actuated manually, and does not impede latch 
movement when solenoid arm is in the "at rest" position. 

Door Lock Mechanism Door Lock arm 

Door Latch Rod 

Figure 4-13: Door Lock and Latch Assemblies 

4.5.15 Index Sensors 

To remove the index sensors proceed as follows (refer to figure 
4-2): 

A. Turn the drive over and remove the connectors to the index 
sensors. 

B. Remove the single index sensor assembly mounting screw. 

C. The sensor assembly can now be replaced. 

D. Perform the Index-to-Data Alignment Adjustment; refer to 
table 4-3. 
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4.5.16 Door Lock Solenoid 

To remove and replace the door lock mechanism proceed as follows. 

A. Turn the drive over and remove the single door lock mounting 
screw (see figure 4-13). 

B. Cut door lock wires as close to the solenoid as possible. 

C. Cut back the insulation and tin both wires. 

D. Slip a piece of shrink tubing over each wire and solder the 
wires to the terminals of the new mechanism. 

I CAUTION I 
Be careful not to over heat the terminals 
as damage could result to the solenoid 
wires attached to the terminals. 

E. Position the door lock arm between the door latch and the 
chassis and replace the door lock mechanism screw. 

4.6 ADJUSTMENTS PROCEDURES 

Table 4-3 lists the adjustment procedures contained in this section. 
The appropriate paragraph should be referred and read in its entirety before 
performing any of these procedures. It is recommended that a master alignment 
diskette be kept and that each alignment be verified to the master. 

Table 4-3: Adjustment Procedures 

Procedure Paragraph 

Radial-Track 4.6.1 

Index-to-Data 4.6.2 

Track 00 and 43 Sensors 4.6.3 

Speed Control 4.6.4 

Track 00 End Stop 4.6.5 

Ejector Tension/Release 4.6.6 

Pressure Pad Arm 4.6.7 
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4.6.1 Radial-Track Alignment 

To perform the radial-track alignment proceed as follows: 

A. Loosen the end-stop screw on the bottom of drive. 

B. Apply power to the disk drive. Apply controls to the drive 
for recalibration to track 00. 

C. Insert a CE alignment diskette (MPI Part No. 78901-428 
double/single) and close the door. 

D. Sync oscilloscope on leading edge of signal on TP 8 (output 
of U30-11, on Control Electronics schematics). Connect 
oscilloscope probes to TP4 and TPS (inputs to US-1, 14). 
Set the oscilloscope to lOOmV/cm, ac coupled, channel A and 
B added, with B inverted, 20ms/division. Attach ground 
probe to minus side of CS. 

E. Load head and apply 38 stepping pulses, with the DIRECTION 
line low. The carriage should now be located around track 
38. The proper phase relationship of stepper motor phases 
should be: phase 4 and 1 = OV, phase 2 and 3 = +24V. 

F. With power on loosen the stepper motor mounting screws on 
bottom of drive and rotate the motor so that the "cat's eye" 
pattern appears on the scope and adjacent lobes are within 
70% amplitude. However, ideal alignment is indicated when 
adjacent lobes have equal amplitude. Tighten mounting 
screws. Command a return to track 00 and then step back to 
track 38 to verify proper alignment. Command a seek to 
track 76 and then step back to track 38 to verify proper 
alignment. 

G. Perform the Track 00 End Stop adjustment, paragraph 4.6.S. 

4.6.2 Index-To-Data Alignment 

To perform the index-to-data alignment perform the following steps 
in the order listed: 

A. Verify the radial-track alignment (see -paragraph 4.6.1) then 
move the head to track 73. 

B. Set the oscilloscope to 200mV/cm; SO~s/division. 

c. The index sensor mounting screw is located at the bottom 
of the drive in the recessed area. Loosen the screw 
and slide the sensor such that the oscilloscope picture 
shows a data pattern starting 200 +100 microseconµs from the 
start of the trace while keeping the sensor assembly pressed 
firmly against the sensor assembly alignment rail (refer to 
figure 4-2). MPI recommends that the alignment should be 
performed as close to 200usec as possible. 

D. Using a 20 inch-ounce torque screwdriver, tighten the screws 
carefully so that no variations in the oscilloscope display 
occur. 
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4.6.3 Track 00 and 43 Sensor Alignment 

To align the track 00 and 43 sensors perform the following steps in 
the order listed. 

A. Apply power to the disk drive and select drive. 

B. Verify the radial-track alignment (see paragraph 4. 6 .1). 

C. Connect channel A probe to connector JS-12; set oscilloscope 
trigger to INTERNAL/AUTO. 

D. Loosen the track 00 sensor mounting screw (refer to figure 
4-1) and adjust the sensor for the conditions in E. and F. 
following. 

E. When the carriage is positioned over track 00, the signal at 
JS-12 should be at 4.0 volts minimum. 

F. Command a step-in to track 03. The signal at JS-12 should 
go to 0.5 volts maximum. Repeat several times. 

G. Tighten the track 00 sensor mounting screw. 

H. Connect channel A probe to connector JS-4. 

I. Loosen the track 43 sensor mounting screw (refer to figure 
4-1) and adjust the sensor for the conditions in J. and K. 
following. 

J. When the carriage is positioned over track 43, the signal at 
JS-4 should be at 4.0 volts minimum. 

K. Command a step-out to track 41. The signal at JS-4 should 
go to 0.5 volts maximum. Repeat several times. 

L. Tighten the track 43 sensor mounting screw. 

4.6.4 Speed Control Adjustment 

To adjust the speed control perform the following steps in the 
order listed: 

A. Apply power to the disk drive and select drive (send MOTOR 
ON if not a standard configuration). 

B. Insert a diskette and close the door. 

C. Turn disk drive on its side and observe the strobe effect of 
spindle pulley. If observed with 60 Hz lighting adjust R4 
on Spindle Control PCBA for a stable strobe pattern. Note 
that a small amount of strobe "creep" is permissible. If 
operating in a 50 Hz environment, place probe on TP 8 on 
Control Electronics PCBA and adjust R4 for a 167ms. period 
between Index pulses. 
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4.6.5 Track 00 End Stop Alignment 

To adjust the track 00 end stop perform the following steps in the 
order listed: 

A. Verify the radial-track alignment (see paragraph 4. 6 .1). 

B. Verify the track 00 sensor alignment (see paragraph 4.6.3). 

C. Apply power to the disk drive and select drive. 

D. Command a seek to track 00. 

E. Adjust the end stop tab, located on the chassis at the 
rear of the drive, to approximately 0.010 inch from the end 
stop post which is mounted on the stepper pulley (refer to 
figure 4-9). Command a maximum track seek, then a return to 
track 00. Assure that the end stop post does not hit the 
end stop tab. 

4.6.6 Ejector Tension/Release Adjustment 

There are two parts to the ejector adjustment. One is to apply 
tension to the ejector block so it will latch when a diskette is 
installed; the second is to lift the ejector block so it will 
discharge when the door is opened. Adjustment assumes ejector has 
just been reassembled with no tensioning at all. 

4.6.6.1 Ejector Tension 

With the door open and the ejector discharged, slightly compress 
the spring and turn it two full revolutions counter-clockwise 
(as viewed from the front of drive). Hold the spring tension 
and let it decompress until the spring end is resting on the 
ejector block (refer to figure 4-12). 

4.6.6.2 Ejector Release 

With the door opened, ensure that the ejector release spring-end 
will rest on or slightly above the angled area of the ejector 
block when the ejector is loaded. Now close the door; spring­
end should move beneath the ejector block. If it does not, bend 
the spring-end so that it does. Refer to figure 4-14 for the 
proper spring position. 

4.6. 7 Pressure Pad Arm Adjustment 

On the pressure pad arm adjustment block, (refer to figure 4-12) 
the center screw is to secure the block to the ejector shaft and 
the upper set screw controls the attitude of the pressure pad arm. 
To adjust the pressure pad arm proceed as follows: 
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Angled Area 

A. Turn the upper set screw counter-clockwise two revolutions. 

B. Close the door. 

C. While continuously checking "play" in the pressure pad arm 
turn the upper set screw clockwise until the "play" is gone. 

I CAUTION I 
Do not over tighten the presure pad 
arm as damage to diskettes may occur. 

D. On the pressure pad arm, turn the adjustment screw until the 
head of the screw is just touching the head load solenoid 
arm. 

Ejector Release Spring-End 

Ejector Spring Ejector Block 

Figure 4-14: Ejector Spring 
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4.7 MEASUREMENT PROCEDURES 

The following list of measurement procedures should be made periodi­
cally to ensure data quality or if malfunctions are suspected: 

A. Compliance Measurement 

B. Erase Measureme~t 

c. High Frequency Playback Measurement 

4.7.1 Compliance Measurement 

To. measure compliance perform the following steps in the order 
listed: 

A. Apply power to the disk drive and select drive. 

B. Step head(s) to track 76. 

C. Write a lF (hex) pattern (250 KHz) on the entire track. 

D. Connect oscilloscope probes to TP4 and TP5 as in the radial­
track alignment procedure (paragraph 4.6.1). 

E. Apply a 15 gram load to 
load pad (or upper head). 
oscilloscope increases by 
compliance. Turn the set 
pressure. 

the upper arm directly above the 
If the amplitude observed on the 

more than 10% the drive has poor 
screw clockwise to increase the 

I CAUTION I 
Too much pressure will cause damage to 
the read/write head( s) and diskette. 

4.7.2 Erase Measurement 

To measure the effectiveness of the erase, perform the following 
steps in the order listed. 

A. Apply power to the disk drive and select drive. 

B. Step the head(s) to track 72. 

C. Write a lF (hex) pattern (250 KHz) on the entire track. 

D. Connect oscilloscope to TP4 and TPS as described in the 
radial-track alignment procedure (refer to paragraph 4.6.1). 
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E. Connect a jumper from ground to gate U24 pin 6. 

F. Step back and forth across track 72 for about 15 seconds. 

G. At the end of the 15-second period, remove jumper installed 
in Step E above and return head(s) to track 72. The ampli­
tude displayed on the oscilloscope should be reduced by at 
least 85% in some parts of the trace. 

H. If the amplitude decrease is less than 85%, refer to the 
troubleshooting information in section 5. 

4.7 .3 High Frequency Playback Measurement 

To measure the amount of high frequency playback, perform the 
following steps in the order listed. 

A. Apply power to the disk drive and select drive. 

B. Step the head(s) to track 76. 

c. Write a 2F (hex) pattern (500 KHz) on the entire track. 

D. Connect oscilloscope to TP4 and TP5 as described in radial­
track alignment procedure (refer to paragraph 4.6.1). 

E. The peak-to-peak amplitude displayed on the oscilloscope 
should be a minimum of 230 mv p-p. If the amplitude 
is less, refer to the troubleshooting information in 
section 5. 
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SECTION 5 

TROUBLESHOOTING 

5.1 INTRODUCTION 

This section contains general troubleshooting information. It is 
assumed that the user has read and understands the material in section 3, 
Theory Of Operation. 

The first step in troubleshooting should be to verify that the 
controlling device and interface to the disk drive are functioning properly. 
Next, isolate the trouble to the electronic, the electro-mechanical, or the 
mechanical components of the drive. Table 5-1 is a list of some trouble 
symptoms referenced to paragraphs which include possible causes, and suggested 
fixes. 

, Table 5-1: Trouble Symptoms 

Topic Paragraph 

Preliminary Troubleshooting Steps 

Drive Won't Step or Steps Erratically 

Head/Carriage Oscillates at Track 00 
(Restore Error) 

Drive Motor Won't Rotate 

Head Will Not Load 

Bad Index Output 

Bad Write Protect Output 

Activity Indicator Does Not Light 

Read Errors--All Tracks 

Read Errors--Random Tracks 

Read Errors--Inside Tracks 

Cannot Read Prewritten Data: Can Read 
Self-Written Data 

Cannot Write Data 

Erase Bad 

Drive Speed Unstable 

5-1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5,9 

5.10 

5 .11 

5,12 

5.13 

5.14 

5.15 

5.16 



5.2 PRELIMINARY TROUBLESHOOTING STEPS 

The following preliminary steps should be performed first when a 
suspected malfunction occurs: 

A. Check for proper operation of controlling device and interface to 
disk drive. 

B. Check for proper supply voltages to the printed circuit board 
assembly (refer to figure 3-2). 

c. Check for proper insertion of terminator. 

D. Check for proper programming of drive select and configuration 
jumpers (refer to section 6). 

5.3 DRIVE WON'T STEP OR STEPS ERRATICALLY 

A. Verify that head cable(s) do not interfere with carriage movement. 

B. With DIRECTION input low, apply stepping pulses and monitor 
stepper motor control logic for proper signals as shown by timing 
diagram, Figure 3-7. 

C. In order to step, gate Ul5 pin 6 must be a logic low. 

D. If signals measured are as shown by Figure 3-7, replace the 
stepper motor (refer to paragraph 4.5.8). 

5.4 HEAD/CARRIAGE OSCILLATES AT TRACK 00 (RESTORE ERROR) 

A. Position the head/carriage to extreme rear of drive. 

B. Check J5-12 for a high level. 
track 00 sensor. 

If it is not high, replace the 

C. If J5-12 is high, check track 00 logic for correct signals. 

5.5 DRIVE MOTOR WON'T ROTATE 

A. Verify proper connection of Pl and P2 on the Spindle Speed Control 
PCBA. 

B. Verify Jqmper connection B2 - C2 on control electronics PCBA is 
made. Check for a logic low at U28-9 and U20-2. 

c. The MOTOR ON signal to the Spindle Speed Control PCBA must be a 
low level for the drive motor to rotate. Verify a logic low at 
Jl-4 of the Spindle Speed Control PCBA. 

D. Verify +24v on Jl-1. 

E. Check J2-ll of the Spindle Speed Control PCBA for approximately 
+24v. If present replace the drive motor (refer to paragraph 
4 .5. 7). If not present replace the Spindle Speed control PCBA 
(refer to paragraph 4.5.1). 
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5.6 HEAD WILL NOT LOAD 

A. Check J5-2 for a low level. If output is low, replace the 
head load solenoid (refer to paragraph 4.5.5). 

B. Double-check the drive configuration for proper programming (refer 
to section 6). 

5.7 BAD INDEX OUTPUT 

A. Block both index sensors' LED light path. If J7-8 or 10 are at a 
low level, replace the index sensor assembly (refer to paragraph 
4.5.15). 

B. Remove diskette and close door. Check J7-8 and 10 for a low 
level; if low check for correct signal levels throughout the index 
logic. If either signal is high, replace the index sensor as­
sembly (refer to paragraph 4.5.15). 

5.8 BAD WRITE PROTECT OUTPUT 

A. Block both write protect sensors' LED light path. J6-9 and J5-8 
should both be a logic high. If J6-9 is a low level, replace the 
write protect sensor on the right as viewed from the front of the 
drive (refer to figure 4-1). If JS-8 is a low level, replace the 
write protect sensor on the left. 

B. Unblock both write protect sensors' LED light path. J6-9 and JS-8 
should both be a logic low. If J6-9 is a high level, replace the 
write protect sensor on the right as viewed from the front of the 
drive (refer to figure 4-1). If J5-8 is a high level, replace the 
write protect sensor on the left. 

c. Check for correct signal levels throughout the write protect 
logic. 

5.9 ACTIVITY INDICATOR DOES NOT LIGHT 

A. Activate the activity indicator and look for a logic low signal on 
J7-2. 

B. If J7-2 is high, check activity indicator logic for correct signal 
levels. 

c. If J7-2 is low, look for a broken wire then replace the activity 
indicator. 
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5.10 READ ERRORS-ALL TRACKS 

A. Verify that head is loaded by visually checking that head load pad 
(or upper head on Model 42) contacts diskette. If head is not 
loaded refer to paragraph 5.6. 

B. Check compliance (refer to paragraph 4. 7 .1). If compliance is 
bad, clean head and/or replace load pad assembly ((refer to 
paragraph 4.5.18). 

C. Check read logic for proper signals as compared with timing 
diagram, Figure 3-6. 

D. Check for a poor connection or a broken wire on the head cable(s). 

E. Replace the Control Electronics PCBA. If there still is no read 
signals from the drive, replace the head/carriage assembly (refer 
to paragraph 4.5.10). 

5.11 READ ERRORS-RANDOM TRACKS 

A. Check for an intermittent connection of the read/write head 
connector. 

B. Replace the Control Electronics PCBA (refer to paragraph 4.5.1). 

C. Replace the Spindle Speed Control PCBA (refer to paragraph 4.5.1). 

D. Replace the spindle drive motor (refer to paragraph 4.5.7). 

5.12 READ ERRORS-INSIDE TRACKS 

A. Check compliance (refer to paragraph 4. 7 .1). If compliance is 
bad, replace load pad assembly (refer to paragraph 4.5.12), and/or 
clean head. 

B. Check erase capability (refer to paragraph 4.7.2). If erase is 
bad, see paragraph 5.15. 

c. Check high frequency output (refer to paragraph 4.7.3). If output 
is bad, replace the head/carriage assembly (refer to paragraph 
4.5.10). 

5.13 CANNOT READ PREWRITTEN DATA: CAN READ SELF-WRITTEN DATA 

A. Check radial-track alignment (refer to paragraph 4.6.1). 

B. Check index-to-data alignment (refer to paragraph 4.6.2). 
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5.14 CANNOT WRITE DATA 

A. Check the WRITE PROTECT output signal (refer to paragraph 5 .8) • 

B. Check the Control Electronics PCBA write circuits for correct 
signals per timing diagram, Figure 3-8. 

5.15 ERASE BAD 

A. If no decrease in amplitude is observed after the 15 second period 
outlined in paragraph 4.7.2 (Erase Measurement), first try repla­
cing the Control Electronics PCBA (refer to paragraph 4.5.1). If 
that doesn't rectify the problem then replace the head/ carriage 
assembly (refer to paragraph 4.5.10). 

B. If the amplitude decrease is less than 85%, try cleaning the 
head(s); then replace the load pad assembly (refer to paragraph 
4.5.12). 

5.16 DRIVE SPEED UNSTABLE 

A. Check for bad spindle bearings by removing drive belt and slowly 
rotating spindle pulley manually. If spindle pulley rotates 
erratically, replace spindle bearings (refer to paragraph 4.5.13). 

B. If spindle speed drifts slowly, replace the Spindle Speed Control 
PCBA (refer to paragraph 4.5.1). 
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SECTION 6 

OPTIONAL CONFIGURATION 

6.1 INTRODUCTION 

The Model 40 Series can be modified by the user to function differ­
ently than the standard configuration. These modifications can be implemented 
by adding and/or deleting jumpers and/or using unused I/O pins. Figure 6-1 
shows the location of the jumper connections on the PCB. Table 6-1 lists the 
standard jumper configuration of the Model 40 Series PCB as shipped. Figure 
6-2 illustrates those jumpers installed on the standard Model 42 drive as 
shipped. This section will describe all of the options which are available to 
the user and will explain how to implement them. Table 6-2 lists these 
options and their location within this section. 

H 

:a JJ 

kJ ll:I ·m ' " 11 Pl 
J2 I " 

k J 

"I ML 11 
11 

"I " "IIJ J7 19 " .. 
" 20 

" G FED 

" 

Figure 6-1: Control Electronics PCBA Jumper Locations 
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J7 

Table 6-1: Standard Jumper Configuration 

A4 - A5 * JS - J9 

A6 - A7 Jl7 - JlS * 
B2 - C2 JlS - Jl9 

BS - cs K9 - KlO 

B9 - BlO Kll - Kl2 

Bll - Cll KlS - Kl9 

C6 - C7 11S - MlS 

DlS - El8 119 - 120 

Fl7 - FlS 121 - 122 

Hl - H2 Ml9 - M20 

* Installed only on Model 42 drives. 
** Installed only on Model 41 drives. 

KJ 

·1 • 
tD 
11 

J2 I '2 

K J 

"I Ml " "I " " 19 " 20 
21 

" 

** 

H 
J3 :1 

111 
"I§ " ,. 

G f ED 

Figure 6-2: Standard Model 42 Jumper Configuration 
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Table 6-2: Optional Configuration 

MODIFIED OPERATION PARAGRAPH 

Drive Select Reconfiguration . . . . . . . . . . . . . . . . 6.2 

Select Drive without Loading Heads or Enabling Stepper Motor. 6.3 

Select Drive and Enable Stepper Motor without Loading Heads . 6.4 

Hard Sectored Diskette with 32/16/8 Sectors . . . . . . . . • 6.5 

FM Separated Data and Clock . . . . . . . . . . . . . . . . . 6.6 

External Motor On . . . . . . . . . . . . . . . . . . . . . . 6.7 

Write Current Switch. . . . . . . . . . . . . . . . . . . . . 6.8 

6.2 DRIVE SELECT RECONFIGURATION 

In the standard configuration, the activation of DRIVE SELECT 1 will 
load the read/write heads, enable the stepper motor, enable the output lines, 
lock the door, and light the activity LED. Four separate DRIVE SELECT lines 
are provided so that up to four drives may be connected to a single controller. 
Jumpers Bll - Cll, B12 - Cl2, B13 - Cl3, and B14 - Cl4 correspond to DRIVE 
SELECT 1, 2, 3, and 4, respectively. By placing only one of these jumpers in 
each drive, only one drive will be selected when activating any one of the 
DRIVE SELECT lines. Figure 6-3 illustrates this option. 

814 
DRIVE SELECT - 4 ---O· 

813 
DRIVE SELECT - 3 ~-

DRIVE SELECT - 2 ~­
DRIVE SELECT -1 --=8:.:.1.:..j1 -::t-0-:~--1 

Figure 6-3: 
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6.3 SELECT DRIVE WITHOUT LOADING HEAPS OR ENABLING STEPPER 

In the standard configuration, the heads are loaded and the stepper 
motor is energized when DRIVE SELECT is enabled. With this option the user 
may keep the drive selected all the time so that the output status can be 
monitored while the heads are unloaded, which will extend head and media life. 
Heads can be loaded when required by activating the HEAD LOAD interface line 
(pin 18) which also will enable the stepper motor. After the HEAD LOAD line 
is activated, a 35 ms delay is required before WRITE GATE and WRITE DATA are 
applied to the drive or before READ DATA is valid. This delay is the head 
load time. 

If more that one drive is assigned to the controller, separate I/O pins should 
be used as HEAD LOAD lines for each drive. These unused I/O pins need to be 
connected to jumper-pin C3. This can be accomplished by soldering a wire 
between the unused pin and CJ. 

Pin 2, pin 6, and pin 8 can be used to implement this option, however certain 
restrictions will apply. Pins 6 and 8 are spares, but pin 2 can also be 
used as an external write current switch. When used as a head load line its 
alternate function can not be implemented (refer to paragraph 3.5.3). 

To install this option on a standard drive, the following jumpers must be 
added and deleted. Figure 6-4 illustrates this option. 

A. Remove jumper Ll8 - Ml8 

B. Install jumper C3 - C4 

18 
HEAD LOAD -- 1 

2 }; 
HEAD LOAD - 2 ----D===-~7;===---·:-' 

HEAD LOAD - 3 - 6---D:=:(,/ 
8 ,l,' 

HEAD LOAD - 4 0:~' 

Figure 6-4: 
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6.4 SELECT DRIVE AND ENABLE STEPPER MOTOR WITHOUT LOADING 

This option allows a seek operation without loading the heads when 
the drive is selected. Using this option, the track position can be initia­
lized with a not ready condition in the drive. For read or write operations 
the head must be loaded using the HEAD LOAD interface line (pin 18). If more 
than one drive is assigned to the controller, separate I/0 pins should be used 
as HEAD LOAD lines for each drive. 

These unused I/O pins need to be connected to jumper-pin C3. This can be 
accomplished by soldering a wire between the unused pin and C3. Pin 2, pin 6, 
and pin 8 can be used to implement this option, however certain restrictions 
will apply. Pin 8 is a spare, but pin 2 and pin 6 can also be used as an 
external write current switch and external motor on respectively. When used 
as a head load line its alternate function can not be implemented (refer to 
paragraph 3.5.3). 

To install this option on a standard drive, the following jumpers must be 
added and deleted. Figure 6-5 illustrates this option. 

A. Remove jumper L19 - 120 

B. Remove jumper K9 - KlO 

c. Install jumper K8 - K9 

D. Install jumper C3 - C4 (On additional drives, remove jumper 
C3 - C4 and solder a wire from the unused I/O pin to C3) 

HEAD LOAD - 2 ....;2;..._--L 

HEAD LOAD - 3 ....:6~-rc:::::;., 

HEAD LOAD-4 ~8~.-.-,1~~ 

Figure 6-5: 
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6.5 HARD SECTORED DISKETTE WITH 32/16/8 SECTORS 

In hard sectored diskettes, the index hole is placed halfway between 
sector holes 31 and O. Therefore additional circuitry is required to demul­
tiplex the INDEX pulse from the SECTOR pulses. Typically, hard sectored 
diskettes have 32 sectors. The MPI Model 40 Series can also provide either 16 
or 8 hard sectors from a 32 sector diskette. To install this option add and 
delete the following jumpers. Figure 6-6 illustrates this option. 

A. 

B. 

c. 

D. 

Remove jumper Kl8 - Kl9 

Install jumper B6 B7 

Install jumper Kl7 - Kl8 

Install jumper (Gl9 - G20 for 32 Sectors) 

(Fl9 - Gl9 for 16 Sectors) 

(Gl8 - Gl9 for 8 Sectors) 

K19 K18 

SOFT SECTOR INDEX ~) .. INDEX 

HARD SECTOR INDEX ) K17 

+8 SECTORS) q G18 

\ 
I 

,____ri,.- ... ,.,-L, G19 
+16 SECTORS ........---i_r 1,J .. +SECTOR 

F19 \ 
I 
I 

+32 SECTORS ) [j G20 

Figure 6-6: 

6.6 FM SEPARATED DATA AND CLOCK 

This optional output line provides separated data and clock bits from 
raw read data for soft sectored standard IBM format or standard format for FM 
encoding only. To install this option add the following jumpers. Figure 6-7 
illustrates this option. 

A. Install jumper Dl9 - D20 

B. Install jumper El9 - E20 
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+RAW READ 
DATA 

+CLOCK BIT 
DETECTOR 

+RAW READ 
DATA 

+DATA BIT 
DETECTOR 

6.7 EXTERNAL MOTOR ON 

50 
1----~ FM SEPARATED CLOCK 

Figure 6-7: 

In the standard drive the spindle motor is enabled and will rotate at 
360 RPM when power is applied. This optional configuration enables the 
controller to turn on/off the spindle motor. To install this option add and 
delete the following jumpers. Figure 6-8 illustrates this option. 

A. Remove jumper C2 - B2 

B. Install jumper A2 - B2 

MOTOR ON )>o----
82

-4cr_2 __ ..,.~G ~---
r} v • TO SPINDLE SERVO 

[c2 
--

Figure 6-8: 
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6.8 WRITE CURRENT SWITCH 

This optional input is an alternate function to the TRACK 43 internal 
sensor signal in the drive. When installed and active, this input line 
will switch write current to a lower level for inner tracks 43 thru 77. To 
install this option add and delete the following jumpers. Figure 6-9 illus­
trates this option. 

A. Remove jumper Kll - K12 

B. Install jumper Jl2 - K12 

-TRACK 43 )~----"""' 

WRITE CUR RENT ).:2::.,__rt'---r"l------1 
SWITCH J12 K12 

Figure 6-9: 
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APPENDIX A 

RECOMMENDED SPARE PARTS LIST 



PART NUMBER DESCRIPTION MODEL UNIT QUANTITY 

40 Series 1 2-99 100-499 500-999 1000 + 

35023-001 Load Pad Assy . . . . . . . . . . 41 . . . 1 . . 2 . . 4 . . 6 . . 8 

64006-001 Solenoid - Head Lift . . . . . . ALL . . . . . . . . . . . . 1 . . 1 

21-AAAAAA Logic PCB Assembly . . . . . . . ALL . . . . . . . . . 1 . . 2 . . 2 

29022-001 Motor Control PCB, Brushless . . ALL . . . . . . . . . . . . 1 . . 2 

70008-001 Ejector Spring . . . . . . . . . ALL . . . . . . 1 . . 1 . . 2 . . 3 

70005 001 Latch Spring . . . . . . . . . . ALL . . . . . . . . . . . . . . . 1 

35063-001 Index Sensor Assembly . . . . . . ALL . . . . . . . . . 1 . . 1 . . 2 

35058-001 Dual Head Carriage Assembly . . . 42 . . . . . . . . . . . . . . . 1 

35062-001 Sensor Mount Assembly . . . . . . ALL . . . . . . 1 . . 1 . . 2 . . 4 

35061-001 Drive Motor Assy, Brushless . . . ALL . . . . . . . . . 1 . . 1 . . 2 

35026-001 Activity Indicator Assy . . . . . ALL . . . . . . . . . 1 . . 1 . . 2 

50501-001 Drive Belt . . . . . . . . . . . ALL . . . . . . 1 . . 1 . . 2 . . 2 

35060-001 Stepper Motor Assembly . . . . . ALL . . . . . . . . . 1 . . 1 . . 1 

27065-001 Band, Carriage Drive . . . . . . ALL . . . . . . . . . 1 . . 1 . . 2 

27083-001 Band Tensioning Spring . . . . . ALL . . . . . . . . . 1 . . 1 . . 2 

35057-001 Single Head Carriage Assy . . . . 41 . . . . . . . . . . . . . . . 1 

35069-001 Pawl Shaft Assembly . . . . . . . ALL . . . . . . . . . . . . . . . 1 

27072-001 Pressure Pad . . . . . . . . . . ALL . . . . . . . . . . . . . . . 1 

22068-001 Block, Arm Adjust . . . . . . . . ALL . . . . . . . . . . . . . . . 1 

21053-001 Latch Button . . . . . . . . . . ALL . . . . . . . . . . . . 1 . . 1 

27073-001 Adjustment Plate . . . . . . . . ALL . . . . . . . . . . . . 1 . . 1 

35067-001 Cone Assembly . . . . . . . . . . ALL . . . . . . . . . . . . 1 . . 2 

29022-002 Motor Control PCB, Brush-type . . ALL . . . . . . . . . . . . 1 . . 2 

35074-001 Drive Motor Assy., Brush-type . . ALL . . . . . . 1 . . 1 . . 2 . . 3 

03028-001 Product Manual . . . . . . . . . ALL . . . 1 . . 1 . . 1 . . 1 . . 1 

79801-428 Alignment Diskette . . . . . . . ALL . . . 1 . . 1 . . 1 . . 1 . . 1 
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DRAWINGS AND SCHEMATICS 
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