






























































































































































a. 

b. 

c. 

Extreme misalignment. Head close to 
CYL 104. (Further misalignment only 
reduces amplitude of signal on right 
side of screen.) 

Head considerably misaligned. Smaller 
left amplitude indicates head position 
less than CY L 105. 

error = -72% 

BRIGHT 
LINE SHOULD 
APPEAR HERE 

Head slightly misaligned. Smaller left 
amplitude indicates head position less 
than CYL 105. 

error = -15% 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

f. 

d. 

e. 

Head correctly aligned at CYL 105. 
Amplitudes are equal. 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

Head slightly misaligned. Larger left 
amplitude indicates head position 
more than CYL 105. 

error:; + 157c 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

Head considerably misaligned. Larger 
left amplitude indicates head position 
more than CYL 105. 

error = +71% 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

It- Xl 



d. 

e. 

Head correctly aligned at CYL 105. 
Amplitudes are equal. 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

Head slightly misaligned. Larger left 
amplitude indicates head position 
more than CYL 105. 

error = + 157c 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

f. Head considerably misaligned. Larger 
left amplitude indicates head position 
more than CYL lOS. 

error = +727r 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

, ! 1 
It- x, Extreme misalignment. Head close to 

CY L 106. (Further misalignment only 
reduces amplitude of signal on left side 
of screen.) 

BRIGHT LINE 
SHOULD APPEAR 
HERE 

To calculate % of error, use the following formula: 

Xl - X2 

. 7c error = X I + X2 X 100 

XI and X2 = amplitudes. The resultant sign denotes 
the direction of error; a negative ( -) sign indicates 
that the head is back too far. 

Figure 5-22 RKOSK-AC Head Alignment Waveforms 



8. Ensure that the positioner track scale indicates 
cylinder 00. If it does not, loosen and readjust 
the scale to read 00, ensuring proper scale 
read.out over the entire length of the head. This 
is done as follows: 

9. 

a. Load the heads. 

b. Check whether the scale is set at zero; if 
not, loosen the scale retaining screws 
(Figure 5-23). 

c. Adjust the fixed scale horizontally to 
read zero. Ensure that the calibrated 
edges of the fixed scale and the vernier 
scale are parallel and close together 
without touching. Tighten the scale 
retaining screws. 

d. Push Sl (Figure 5-3) down, and move the 
vernier scale horizontally through its 
entire range to ensure that the calibrated 
edges of the two scales do not touch at 
any point. 

Select cylinder 105 as follows: 

NOTE 
It is also possible to perform the 
following adjustments using the RKOS 
Exerciser or simple maintenance routines 
(Appendix D). For additional 
information, refer to the RKOS Exerciser 
Maintenance Manual. 

a. Connect backboard jumpers from A07Tl, 
A07C2, B07Tl, or any available ground 
pins to the following points: 

A08El CYL ADD 6( 64) 

A08Jl CYL ADD 5( 32) 

A08Cl CYL ADD 3( 8) 

A08Kl CYLADDO( 1) 

105 

A04Vl SEL RDY L 

b. Connect a jumper from B08Hl 
(STROBE) to B08N2 (SECTOR PULSE). 
The positioner should move to cylinder 
105. Confirm this by observing the track 
scale indicator. 
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10. Monitor the scope display for one of the 
waveforms illustrated in Figure 5-22. 

NOTE 
A bright horizontal line should appear at 
the beginning (left) of the displayed 
waveform, as shown in Figures S·22b 
through 5-22g. If the line does not 
appear, adjust the scope level control 
until it does. This bright line indicates 
proper positioning of the sectors; odd 
sectors (Xl) on the left, even sectors (X2) 
on the right. 

If none of the illustrated waveforms appear, the 
head is so badly misaligned that manual 
manipulation of the positioner is required. If 
manual manipulation is required, perform the 
steps that follow; if not, proceed to Step 11. 

a. Place switch S 1 (Figure 5-3) in the down, 
or OFF, position, keeping a finger on the 
carriage while manipulating the switch to 
dampen any positioner transients. 

b. 

c. 

d. 

e. 

Slowly move the positioner by hand until 
the alignment pattern occurs. Cylinders 
85 and 125 have identical patterns, so be 
sure that the displayed pattern is for 
cylinder 105. Do not use undue force on 
the positioner when manually changing 
track positions. 

Observe the track scale and note the 
cylinder indication when the correct 
waveform (Figure 5-22d) is obtained. If 
the scale indicates less than 105, the head 
is too far forward in the carriage. 
Conversely, if the scale indicates more 
than 105, the head is -too far back in the 
carriage. 

Loosen the clamp and adjustment screws 
(Figur~ 5-22) and move the head in the 
appropriate direction until the correct 
waveform (Figure 5-22d) is obtained and 
the scale indication is slightly greater than 
105. Tightening the clamp screw firmly 
will cause the head to move forward 
slightly, bringing the scale indication to 
105. 

Lightly tighten the clamp screw and tum 
on the positioner power (Sl up). 



11. 

f. After turning off positioner power, move 
the positioner fully forward. Turn on 
positioner power (SI up) to initiate a 
restore (RTZ) operation. The positioner 
will automatically return to cylinder 105 
following the RTZ. 

If one of the illustrated waveforms is present, 
note in which direction the head must be 
moved to obtain the correct indication (Figure 
5-22d). If it must be moved backward, loosen 
the head clamp and adjustment screws and 
gently push the head all the way back into the 
carriage; if it must be moved forward, loosen 
only the clamp screw, and then turn the 
adjustment screw until the correct waveform is 
obtained. 

The adjustment screw is a vernier that only 
moves the head forward; it should not be left 
torqued down after this adjustment. 

TRACK POSITION 
SCALE 

SCALE RETAINING 
SCREWS 

VERNIER 
SCALE 

LOWER HEAD 
ADJUSTMENT 
SCREW 

12. 

13. 

NOTE 
If the positioner is moved from cylinder 
lOS during the adjustment procedure, 
tum off positioner power (Sl down) and 
manually move the positioner fully 
forward. Then tum on positioner power 
(Sl up) to initiate a restore (RTZ) 
operation. The positioner will 
automatically return to cylinder lOS 
following the RTZ. 

Ground B08M2 to select the upper head and 
repeat the preceding steps. 

Using a torque wrench (9605893-0-0), if 
available, tighten the head clamp screw until 
the wrench begins to ratchet (55 ounce-inches). 
If a torque wrench is not available, use the 
appropriate Allen wrench to tighten the head 
clamp screw snugly; however, do not 
overtighten. 

14. Recheck to ensure that the clamping action did 
not disturb the head adjustment. 

UPPER HEAD 
ADJUSTMENT UPPER HEAD LOWER HEAD HEAD SUPPORT 
SCREW CLAMP SCREW CLAMP SCREW ARM 

6858-5 

Figure 5-23 Read/Write Head Adjustments 
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S.4.4.2 231 S CE Pack - The appropriate on-line 
diagnostics may be used for head alignment; however, do 
not adjust a head that has less than a 50% e"or (Figure 
5-24). 

To align or check the heads proceed as follows: 

1. Unplug the drive ac line cord to remove power. 

2. Disconnect the drive interface cable card from 
the logic assembly and install an M930 
terminator card in its place. 

3. Reconnect the ac line cord to appiy power to 
the drive and cycle the drive up to operating 
status. 

4. Install a 2315 CE test cartridge on the spindle 
and operate the drive in the run mode for at 
least 30 minutes. This must be done to allow 
the CE cartridge and the drive components to 
achieve thermal stabilization. 

5. Using the WT PROT switch, place the drive in 
the write protect condition. 

6. Set the oscilloscope controls as follows: 

vertical 

mode = ADD (invert CHAN 2) 

sensitivity = 20 mV/div 

coupling dc 

sweep 

A sweep time 10 ms/div 

trigger normal 

trigger 

source external * 

coupling = ac 

*Important: Use a 1: 1 probe to connect the 
scope external trigger input to A02R2 
(INDEX). 

7 Connect the channel 1 probe to TP3 and the 
channel 2 probe to TP4 of the G 180 card. (Use 
10:1 probe.) 
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8. Ensure that the positioner track scale indicates 
cylinder 00. If it does not, loosen and readjust 
the scale to read 00, ensuring proper scale 
readout over the entire length of the head. This 
is done as follows: 

a. Load the heads. 

b. Check whether the scale is set at zero; if 
not, loosen the scale retaining screws 
(Figure 5-23). 

c. 

d. 

Adjust the fixed scale horizontally to 
read zero. Ensure that the calibrated 
edges of the fixed scale and the vernier 
scale are parallel and close together 
without touching. Tighten the scale 
retaining screws. 

Push Sl (Figure 5--3) down, and move the 
vernier scale horizontally through its 
entire range to ensure that the calibrated 
edges of the two scales do not touch at 
any point. 

9. Select cylinder lOS as follows: 

NOTE 
It is also possible to perform the 
following adjustments using the RKOS 
Exerciser or simple maintenance routines. 
For additional information, refer to the 
RKOS Exerciser Maintenance Manual. 

a. Connect backboard jumpers from A07TI, 
A07C2, B07TI, or any available ground 
pins to the following points: 

b. 

A08EI CYL ADD 6( 64) 

A08]1 CYL ADD 5( 32) 

A08CI CYL ADD 3( 8) 

A08KI CYL ADD I( 1) 

105 

A04VI SEL RDY L 

Connect a jumper from B08HI 
(STROBE) to B08N2 (SECTOR PULSE). 
The positioner should move to cylinder 
105. Confirm this by observing the track 
scale indicator. 



a. 

b. 

c. 

Extreme misalignment. Head close to 
CYL 104. (Further misalignment only 
reduces amplitude of peaks.) 

Head considerably misaligned. Smaller 
left null indicates head position less 
than CYL lOS. 

error = -60% 

Head slightly misaligned. Smaller left 
null indicates head position less than 
CYL 105. 

error = -33% 

d. 

e. 

Head correctly aligned at CYL 105. 
Null amplitudes are equal. 

Head slightly misaligned. Larger left 
null indicates head position more than 
CYL 105. 

error = +26% 

Head considerably misaligned. Larger 
left null indicates head position more 
than CYL 105. 

error = +71% 

ItNULLS eQUAL 
WITHIN 20% 



d. 

e. 

Head correctly aligned at CYL 105. 
Null amplitudes are equal. 

Head slightly misaligned. larger left 
null indicates head position more than 
CYL lOS. 

error = +26% 

f. Head considerably misaligned. Larger 
left null indicates head position more 
than CYL 105. 

error = +71 % 

"NULLS eQUAL 
Extreme misalignment. Head close to 
CYL 106. (Further misalignment only 
reduces amplitude of peak.) 

To calculate % of error. use the following formula: 

Xl - X2 
% error = X 100 

Xl + X2 

Xl and X2 = null amplitudes. The resultant sign 
denotes the direction of error; a negative ( -) 
sign indicates that the head is back too far. 

Figure 5-24 23 j 5 CE Pack Head Alignment Waveforms 
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10. Monitor the scope display for one of the 
waveforms illustrated in Figure 5-24. If none of 
the illustrated waveforms appear, the head is 
misaligned so badly that manual manipulation 
of the positioner is required. If manual 
manipulation is required, perform the following 
steps; if not, proceed to Step 11. 

a. 

b. 

c. 

d. 

e. 

Place switch SI (Figure 5-3) in the down, 
or OFF, position, keeping a finger on the 
carriage while manipulating the switch to 
dampen any positioner transients. 

Slowly IT''we the positioner by hand until 
the alignment pattern occurs. Cylinder 
110 has the identical pattern, so be sure 
that the displayed pattern is for cylinder 
105. Do not use undue force on the 
positioner when manually changing track 
positions. 

Observe the track scale and note the 
cylinder indication when the correct 
waveform (Figure 5-24d) is obtained. If 
the scale indicates less than 105, the head 
is too far forward in the carriage. 
Conversely, if the scale indicates more 
than 105, the head is too far back in the 
carriage. 

Loosen the clamp and adjustment screws 
(Figure 5-23) and move the head in the 
appropriate direction until the correct 
waveform (Figure 5-24d) is obtained and 
the scale indication is slightly greater than 
105. Tightening the clamp screw firmly 
will cause the head to move forward 
slightly, bringing the scale indication to 
105. 

Lightly tighten the clamp screw and turn 
on the positioner power (SI up). 
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f. After turning off positioner power, move 
the positioner fully forward. Turn on 
positioner power (S 1 up) to initiate a 
restore (R TZ) operation. The positioner 
will automatically return to cylinder 105 
following the RTZ. 

11. If one of the illustrated waveforms is present, 
note in which direction the head must be 
moved to obtain the correct indication (Figure 
5-24d). If it must be moved backward, loosen 
the head clamp and adjustment screws and 
gently push the head all the way back into the 
carriage; if it must be moved forward, loosen 
only the clamp screw, and then turn the 
adjustment screw until the correct waveform is 
obtained. (The adjustment screw is a vernier 
that only moves the head forward; it should not 
be left torqued down after this adjustment.) . 

NOTE 
If the positioner is moved from cylinder 
lOS during the adjustment procedure, 
tum off positioner power (SI down) and 
manually move the positioner fully 
forward. Then tum on positioner power 
(SI up) to initiate a restore -(RTZ) 
opera tion. The positioner will 
automatically return to cylinder lOS 
following the RTZ. 

12. Ground B08M2 to select the upper head and 
repeat the preceding steps. 

13. Using a torque wrench (9605893-0-0), if 
available, tighten the head clamp screw until 
the wrench begins to ratchet (55 ounce-inches). 
If a torque wrench is not available, use the 
appropriate Allen wrench to tighten the head 
clamp screw snugly; however, do not 
overtighten. 

14. Recheck to ensure that the clamping action did 
not disturb the head adjustment. 



5.4.5 Index/Sector Timing Adjustment 

5.4.5.1 RKOS&'AC Alignment Cartridge - The procedure 
for adjusting index/sector timing using the RK05K-AC 
Alignment Cartridge is as follows: 

1. Unplug the drive ac line cord to remove power. 

2. Disconnect the drive interface cable card from 
the electronic module and install an M930 
terminator card in its place. 

3. Reconnect the ac line cord to bring the drive up 
to operating status. 

4. Install an RK05K-AC Alignment Cartridge on 
the spindle, ensuring that the mating surfaces 
are clean; operate the drive in the run mode for 
at least 30 minutes. This must be done to allow 
the alignment cartridge and the drive 
components to achieve thermal stabilization. 

5. Using the WR PROT switch, place the drive in 
the write protect condition. 

6. Set the oscilloscope controls as follows: 

vertical 

mode = ADD (invert CHAN 2) 

sensitivity 0.2 V/div 

coupling dc 

sweep 

A sweep time = 5 ms/div 

trigger normal 

trigger 

source = external* 

coupling ac 

slope = 

*Important: Use a 1: 1 probe to connect the 
scope external trigger input to A02R2 
(INDEX). 

7. Connect the channell probe to TP3 and the 
channel 2 probe to TP4 of the G 180 card. (Use 
10: 1 probes.) 
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8. Ensure that the positioner track scale indicates 
cylinder 00 (Paragraph 5.4.4.1, Step 8). 

9. Select cylinder 105 with jumpers as follows: 

NOTE 
It is also possible to perform the 
following adjustments using the RKOS 
Exerciser or simple test programs. 

a. 

b. 

Connect backboard jumpers from A07T 1, 
A07C2, or any available ground pins to 
the following points: 

A08El CYL ADD 6( 64) 

A08]1 CYL ADD 5( 32) 

A08Cl CYL ADD 3( 8) 

A08Kl CYL ADD O( 1) 

105 
A04Vl SEL/RDY L 

Connect a jumper from B08HI 
(STROBE) to B08N2 (BUS SECTOR 
PULSE). The positioner should move to 
cylinder 105. Confirm this by observing 
the track scale indicator. 

10. Monitor the scope for a single pulse followed 
by data beginning 10 /lS following the pulse. 
This timing pulse may be either positive or 
negative going. Cylinders 85 and 125 also 
contain this pulse, and can be used if 105 is 
unusable. 

11. Expand the sweep time to 10 /ls/div and check 
that the single pulse occurs 70 ± 10 /ls from the 
start of the sweep (Figure 5-25). 

12. Ground B08M2 to select the upper head and 
check for the same pulse tolerances as in Step 
11, above. If necessary, adjust R6 on the 
M7700 card (card position 2) until the average 
time for the two pulses is 70/ls and the 
70 ± 10 IlS individual pulse requirement is 
maintained. If these requirements cannot be 
achieved, perform either of the following 
corrective actions: 

a. If the time difference of the two timing 
pulses exceeds 20 Ils, replace one of the 
heads to reduce the difference. Once the 
difference is within tolerable limits, 
readjust R6 to achieve an average 70 IlS 
between the peaks. 



OV 

PIN 
SWEEP 
VERTSENS 

TP3& TP4 
101JS/div 
0.2V/div 

Figure 5-25 Index/Sector Waveform 

b. If the average of the peaks cannot be 
adjusted to 70 J.Ls, relocate the sector 
transducer to the right (if the average is 
too high) or to the left (if the average is 
too low). Readjust R6 to achieve an 
average 70 J.LS between peaks. 

5.4.5.2 2315 CE Pack - The procedure for adjusting 
index/sector timing using the 2315 CE Pack is as follows: 

l. Unplug the drive ac line cord to remove power. 

2. Disconnect the drive interface cable card from 
the electronic module and install an M930 
terminator card in its place. 

3. Reconnect tha ac line cord to bring the drive up 
to operating status. 

4. Install a 2315 CE test cartridge on the spindle, 
enSl!:ing that the mating surf3ces are clean, and 
operate the drive in the run mode for at least 
30 minutes. This must be done to allow the CE 
cartridge and the drive components to achieve 
thermal stabilization. 

5. Using the WR PROT switch, place the drive in 
the write protect condition. 
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6. Set the oscilloscope controls as follows: 

vertical 

mode ADD (invert CHAN 2) 

sensitivity 0.2 V/div 

coupling = dc 

sweep 

A sweep time 10 ms/div 

trigger normal 

trigger 

source external* 

coupling <If' 

slope 

*Important: Use a 1: 1 probe to connect the 
scope external trigger input to A02R2 
(INDEX). 



7. Connect the channel I probe to TP3 and the 
channel 2 probe to TP4 of the G ISO card. (Use 
10: I probes.) 

S. Ensure that the positioner track scale indicates 
cylinder 00 (Paragraph 5.4.4.2, Step S). 

9. Select cylinder 100 with jumpers as follows: 

NOTE 
It is also possible to perform the 
following adjustments using the RKOS 
Exerciser or simple test programs. 

a. Connect backboard jumpers from A07TI , 
A07C2, or any available ground pins to 
the following points: 

b. 

AOSEI CYL ADD 6( 64) 

AOS11 CYL ADD 5( 32) 

AOSLI CYL ADD 2( 4) 

100 

A04VI SEL/RDY L 

Connect a jumper from BOSHI 
(STROBE) to BOSN2 (BUS SECTOR 
PULSE). The positioner should move to 
cylinder 100. Confirm this by observing 
the track scale indicator. 

10. Monitor the scope for a single pulse followed 
by a I-ms burst of data. This pulse may be of 
either polarity. 

11. Expand the sweep time to 10 J,J.s/div and check 
that the single pulse occurs 70 J,J.s ± 1 0 J,J.s from 
the start of the sweep (Figure 5-24). This pulse 
may be of either polarity. 

12. Ground BOSM2 to select the upper head and 
check for the same pulse tolerances as Step 11, 
above. If necessary, adjust R6 on the M7700 
card (card position 2) until the average time for 
the two pulses is 70 J,J.s and the 70 ± 10 J,J.s 
individual pulse requirement is maintained. If 
these requirements cannot be achieved, perform 
either of the following corrective actions: 

a. If the time difference of the two timing 
pulses exceeds 20 J,J.s, replace one of the 
heads to reduce the difference. Once the 
difference is within tolerable limits, 
readjust R6 to achieve an average 70 J,J.s 
between the peaks. 

b. If the average of the peaks cannot be 
adjusted . to 70 J,J.S, relocate the sector 
transducer to the right (if the average is 
too high) or to the left (if the average is 
too low). Readjust R6 to achieve an 
average 70 J,J.S between peaks. 

S.4.6 Cartridge Receiver Alignment 
Prior to shipment of the RK05 Disk Drive, the cartridge 
receiver is precisely aligned at the factory. Since it is not 
necessary to disturb the receiver alignment when 
performing any of the field maintenance procedures, 
cartridge receiver alignment is not normally required in the 
field. However, if the duckbill, airduct, or cartridge support 
posts are replaced, the cartridge receiver alignment must be 
checked. In addition, the Cartridge-On switch should also 
be checked for proper operation. 

NOTE 
The duckbill on later model drives differs 
slightly from that on earlier models. If an 
earlier version duckbill should be replaced by a 
later version, the airduct and cartridge support 
posts must also be replaced. Refer to the RKOS 
Illustrated Parts Breakdown (DEC-RKOS-IPB-l) 
to identify which duckbill version is being 
replaced. 

1. 

2. 

3. 

4. 

5. 

Slide the drive out of the rack and remove the 
top and bottom covers. 

Insert a cartridge into the receiver and close the 
drive front door. 

Check for a .020 to .040-in. clearance (A in 
Figure 5-26) between the plastic cartridge case 
and t he receiver rails . Perform this 
measurement toward the rear of the receiver at 
a point where the plastic cartridge case passes 
over the intersecting receiver rails. 

If the (A) clearance is incorrect, loosen the 
pivot post lock nuts and adjust the height of 
both posts to obtain the proper clearance. Hold 
the pivot post at (X) with an adjustable wrench 
while loosening and tightening the lock nuts 
(Y). 

Lightly tighten the pivot post lock nuts and 
check the following (Figure 5-27): 

a. Remove the cartridge and ensure that the 
clearances (B) between the upper receiver 
rails and the cartridge channel are equal, 
and that the receiver rails are as parallel as 
possible to the channel. 



6. 

b. Push the receiver all the way to one side 
and ensure that there is a slight clearance 
(C) of .010 to .040-in. between the pivot 
post and the receiver hinge rail. When 
making this check, do not push the 
receiver so hard that the pivot posts twist. 

c. Push the receiver to the left and right, 
ensuring that the front receiver rail does 
not touch either side of the chassis. 

Tighten the pivot post lock nuts and recheck all 
clearances. There must be clearances at points 
(A), (B), and (C); hOWCVCi, it is paiticularly 
important that clearances (A) and (C) do not 
exceed the limits indicated in Figures 5-26 and 
5-27. 

7. Check for the following points of contact 

8. 

. between the cartridge and the cartridge 
receiver, which indicate that the cartridge is 
properly seated: 

a. 

b. 

c. 

d. 

e. 

f. 

Two thin rails (These should either touch 
evenly or be parallel along the full length 
of the cartridge.) 

Two cartridge posts 

Access door opener bail 

Spring at top center of cartridge 

Duck bill (lower slot) 

Airduct bridge 

g. Aird uct foam seal. 

Check for the following points of clearance 
between the cartridge and the 
receiver, which indicate that the cartridge is 
properly seated: 

a. Two fat rails on top of the cartridge 

b. Four crosspoints on the underside of the 
cartridge 

c. The pivot posts and receiver hinge bail. 

The position of the pivot posts determines how 
the top rails ride on the cartridge and also 
determines the bottom clearances of the four 
crosspoints and the underside of the carriage. 

540 

One way to check alignment is to insert a 
cartridge pack at a slightly cocked angle. The 
receiver should guide the pack onto the posts as 
the door is closing. If a pack will not seat on 
the left post, make sure that the top rails of the 
receiver are not pushing the pack away. 

NOTE 
Remember that the receiver does not 
hold, but merely guides the cartridge. The 
pack is actually positioned by the two 
cartridge posts and the lower lip of the 
duckbill. The pack should not rest on, or 
be tightly squeezed by, the cartridge 
rece!ver, but should be able to slide 
easily. 

5.5 SPARE PARTS 
Refer to the RK05 Illustrated Parts Breakdown 
(DEC-RK05-IPB-l) and the H743 Power Supply Illustrated 
Parts Breakdown (DEC-H743-IPB-l) for parts 
identification. 

5.6 TROUBLESHOOTING 
The information in this paragraph will assist the service 
technician in isolating a failing drive component. This 
information is intended only as a guide during trouble 
analysis, and does not cover all possible malfunctions of 
any designated area. To eliminate correctly functioning 
areas of the drive and arrive at an area of failure, perform 
the checks described in Paragraphs 5.6.1 through 5.6.4. A 
basic knowledge of electronics, primary understanding of 
DEC logic, and logical deductive reasoning should then be 
employed to locate faulty components within the area of 
failure. Figure 5-28 consists of a quick-reference flow chart 
illustrating the checks described in detail in the following 
paragraphs. 

Once the malfunction is diagnosed, corrective maintenance 
should be performed largely through module swapping. The 
term module includes those modules listed in the UML 
(Dwg. No. RK05-0-2), in addition to the linear positioner, 
the +5 Vdc regulator, the ±l 5 Vdc regulators, and the H604 
Servo Power Amplifier. Failures not attributable to these 
modules must be repaired at the faulty component level. If 
module replacement cannot be accomplished within a 
practical time period, repair of the defective modules 
should be undertaken, with the exception of a defective 
linear positioner. In all cases, defective linear positioners 
should be returned to Digital Equipment Corporation, 
Maynard, Mass. 

NOTE 
The G 180 module should not he used on an 
extender module. Faulty G 180s should be 
replaced in the field, rather than repaired at the 
faulty component level, if the nature of the 
fault is such that an extender module would 
normally be required. 
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FIgure 5-28 Troubleshootmg Flow Chart 

5.6.1 Power Supply 
The troubleshooting procedure for the power supply is as 
follows: 

1. 

2. 

Open the rear door of the rack and unplug the 
drive ac line cord. 

Extend the drive fully on the slides and remove 
the top cover. 
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3. Disconnect PI (Figure 5-3) from the power 
supply chassis. 

4. Apply power to the drive and check J 1 for the 
following voltages (measured from ground to 
the center value of the peak-to-peak ripple): 

a. 
b. 
c. 

pin 1 = +15 ±0.75 Vdc 
pin 2 = -15 ±0.75 Vdc 
pin 3 = +5 ±0.15 Vdc 

200 mV p-p 
max. ripple 
of either 
regulator. 

5. Remove power from the drive and check for 
shorts between buses. 

a. 
b. 
c. 
d. 

ATl, BTl = GND 
AA2, BA2 = +5 Vdc 
AD2, BD2 = +15 Vdc 
AB2, BB2 = -15 Vdc 

Max. allowable 
ripple voltage 
seen at these 
pins on the 
logic assembly 
is 250 mV p-p. 

6. Reconnect PI and apply power to the drive. 

7. Measure the +5, +15, and -15 Vdc at the buses 
as indicated in Step 5, above. The tolerances 
should be the same as those in Step 4, above. 

8. Check for approximately 30 Vac at A04EI. 

9. Remove power from the drive. 

5.6.2 Controls and Indicators 
The troubleshooting procedure for the controls and 
indicators is as follows: 

1. Check that all modules are present and in their 
correct locations (Dwg. No. RK05-0-2). 

2. Apply power to the drive and check that: 

3. 

a. 

b. 

the PWR and LOAD indicators are lit and 
that the WT and RD indicators are OFF. 
(WT and RD can be checked while 
formatting a cartridge during the 
diagnostic exercise.) 

the door unlocking solenoid is energized. 

the hlower is operahng-

Press the WT PROT switch and check that the 
WT PROT indicator lights. (The drive should 
power-up with WT PROT off.) 



5.6.3 Mechanical Checks 
The troubleshooting procedure for mechanical checks is as 
follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Open the rear door of the rack and unplug the 
drive ac line cord. 

Extend the drive fully on the slides, and remove 
the bottom covers. 

Tape the door-locking bar (located behind the 
front bezel) in the down position (Figure 5-29). 
This permits the drive front door to be opened 
and shut without power being applied. 

Install a test cartridge in the drive. 

CAUTION 
Do not attempt to cycle up the drive with 
the locking bar disabled. 

Check the following to ensure that the cartridge 
is seated properly: 

a. 

b. 

c. 

Ensure that there is a clearance between 
the lip on the metal disk hub and the 
sector transducer slot (Figure 5-30). 

The airduct foam seal fits snugly to the 
bottom of the cartridge case. 

The cartridge case rests securely on the 
front cartridge support posts. (No gaps 
between the cartridge case and the 
support posts shoulders.) 

Rotate the spindle pulley by hand and check 
that:, 

a. 

b. 

the disk surface does not touch the 
duckbill. 

there is no scraping or rubbing sound 
within the drive. 

c. the drive belt is not stretched or worn. 

Remove the tape from the door-locking bar, 
apply power to the drive, place the 
RUN/LOAD switch in the RUN position, and 
check that: 

a. 

b. 

the PWR indicator is lit. 

the disk is rotating and there is still no 
rubbing sound from within the drive. 

8. 

c. after approximately 8 seconds, the heads 
load. 

d. the RDY and ON CYL indicators are lit. 

e. the door is now locked. 

Place the RUN/LOAD switch in the LOAD 
position and check that the door unlocks when 
the LOAD light comes on. 

9. Remove power from the drive. 

5.6.4 Electronic Checks 
The troubleshooting procedure for electronic checks is as 
follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
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If possible, perform the Dynamic Off-Line 
Servo System Timing Checks (Paragraph 
5.4.2.1). If there is any question about the 
drive operating well enough to accomplish the 
dynamic servo timing checks, perform the 
Static Tests and Adjustments (Paragraph 
5.4.2.2). 

NOTE 
When attempting the preceding checks, if 
the drive does not start or stop correctly, 
refer to the Start Flow Chart (Figure 4-2) 
or the Stop Flow Chart ( Figure 4-3) for 
areas of possible malfunction. If the drive 
starts properly but does not execute a 
Seek or Restore command correctly, refer 
to the Seek Flow Chart (Figure 4c 4) or 
the Restore Flow Chart (Figure 4c 5). 

Verify that the heads are correctly aligned 
(Paragraph 5.4.4). 

Check the Index/Sector Timing (Paragraph 
5.4.5). 

Remove all jumpers and configure the drive for 
normal operation. 

Ensure that spindle brushes are mating properly 
and that the ground strap between the chassis 
and the baseplate is secure; otherwise, random 
data errors may result. 

Inspect the logic assembly for bent or shorting 
pins. 

Check the power supply voltages. 

Run the appropriate ~iagnostic tests to exercise 
the remaining portions of the drive. 



AIRDUCT FOAM SEAL 

DOOR LOCKING SOLENOID 

DOOR LOCKI NG BAR 

Figure 5-29 Door Locking Bar Location 

SECTOR TRANSDUCER 

CARTRIDGE SUPPORT POSTS 

Figure 5-30 Cartridge Seating Elements (Front View) 
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+5 Vdc 

+15 Vdc 

.- -15 Vdc 

GND 

+5 Vdc Bulb 

+15 Vdc Control Panel 

+COS POSITION TP5 

+SIN POSITION 

+SIN POSITION TP2 

-COS POSITION 

-COS POSITION TP4 

- SIN POSITION TP3 

APPENDIX A 

GLOSSARY OF RK05 
BACKPLANE CONNECTIONS 

Logic power for positive 5 volts is available on any AA2 pins or BA2 pins, 
all of which are bussed together. 

Logic power for positive 15 volts is available on the first 6 AD2 pins and 
the first 6 BD2 pins, which are bussed together. 

Logic power for negative 15 volts is available on the first 6 AB2 pins and 
the first 6 BB2 pins, which are bussed together. 

Ground is available on any AC2, BC2, ATl, or BTl pins. 

Positive 5 volts used in the Linear Encoder Lamp is available on pin B6AI, 
which is tied to B6A2. 

Positive 15 volts used in the control panel is available on pin A6D 1, which 
is tied to A5D2. 

A sinusoidal signal will be present at this test point while the carriage is in 
motion. 

A sinusoidal signal developed by the linear transducer while the carriage 
assembly is in motion. Minimum absolute value, which corresponds to zero 
degrees, is used by the detent logic to lock the carriage in place at the 
correct cylinder. 

A sinusoidal signal will be present at this test point while the carriage is in 
motion. 

An inverted COS POSITION signal available from the linear transducer 
while the carriage is in motion. 

A sinusoidal signal will be present at this test point while the carriage is in 
motion. 

A sinusoidal signal will be present at this test point while the carriage is in 
motion. 
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ADDRESS ACCEPTED 

ADDRESS INVALID 

CLK KILLTP 

COUNT PULSE FWD 

COUNT PULSE REV 

CYL 128 

DIFF(1-16) 

DOOR UNLOCKTNG SOLFNOTD L 

BUS AC LO 

A signal acknowledging receipt of a valid cylinder address (from the 
controller - 0-312 octal) which clocks: 

1. The octal difference between present and desired cylinders 
into the Difference Register flops. 

2. The Forward and Reverse flops in an attempt to set or reset 
the appropriate one. 

A signal which indicates receipt of an invalid (greater than 312 octal) 
cylinder address. 

Grounding this test point will stop the slow clock. (Used on module tester 
only.) 

A signal which, once per cylinder: 

1. Increments the current address register during forward carriage 
motion. 

2. Clocks the Forward, Reverse and Difference Register flops 
when going reverse. 

A signal which,once per cylinder: 

1. Decrements the current address register during reverse carriage 
motion. 

2. Clocks the Forward, Reverse and Difference Register flops 
when going forward. 

A signal that when true indicates a current address greater than 177 octal. 
The read/write logic will decrease write current when this signal is present. 

Difference Register flops which are: 

I . Reset to indicate maximum velocity 

2. Set to indicate minimum velocity 

3. Clocked once per cylinder to contain the difference between 
the present and desired cylinders. 

A signal required to electrically unlock the cartridge receiver door. This 
signal and an accompanying "clank" normally occur about one-half 
minute after the RUN/LOAD switch has been placed in the LOAD 
position when the drive has been cycled up. 

CAUTION 
Do not open the door if the "clank" occurred two or three 
seconds after placing the switch in LOAD. Severe damage will 
occur. However, after the disk has come to a stop, try to 
determine why the door unlocked prematurely. 

1. Safety relay K 2 is de-energized, or 

2. The ac from the power supply is at an incorrect level. 
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BUS ADDRESS ACCEPTED 

BUS CYL ADD (0-7) 

BUS DC LO 

BUS FILE RDY 

BUS INDX PLS 

BUS ADDRESS INVALID 

BUS R/W/S RDY 

BUS RD ClK 

BUS RD DATA 

BUS RD GATE 

BUS RESTORE 

BUS RK05 

BUS RKII-D 

BUS SEC CNTR (0-3) 

BUS SEC PLS 

A signal sent to the controller acknowledging receipt of a valid cylinder 
address. 

Octally encoded signals from the controller indicating the cylinder to be 
used. 

1. Safety relay K2 is de-energized, or 

2. The +15 Vdc is at an incorrect level 

3. The - 15 V dc is at an incorrect level 

4. The +5 Vdc is at an incorrect level. 

A signal indicating that the selected drive: 

1 . Has its heads loaded 

2. Has its fault latch reset 

3. Has been selected (addressed) by the controller. 

Index pulses (40 ms repetition rate) from the selected drive for the 
controller. 

The ADDRESS INVALID signal is used to acknowledge receipt of an 
invalid (greater than 312 octal) cylinder address. 

A signal indicating that the selected drive is positioned at the desired 
cylinder. 

The serial clock and data pulse stream read from the disk is separated on 
the G 180 Read/Write module. The clock signals called "BUS RD CLK L" 
are used by the controller. 

The serial clock and data pulse stream read from the disk is separated on 
the G 180 Read/Write module. The data signals called "BUS RD DATA L" 
are used by the con troller. 

A controller signal indicating that read operation is in progress. This signal 
partially enables a gate to light the READ indicator. 

A controller signal used to initiate a carriage restore or RTZ. 

A signal used to indicate to the controller that the selected drive is an 
RK05 (high density). 

A controller signal indicating that an RK 11-D controller is attached. This 
signal causes the select logic to respond to an octally encoded (0-7) drive 
number. A lack of this signal causes the select logic to respond to a 
positionally encoded (0-10) number, where each bit corresponds to a 
different drive. 

These signals are an octally encoded sector count used by the controller. 

Sector pulses from the selected drive for the controller. 

A-3 



BUS SEL DR (FOUR SIGNALS) 

BUS HEAD SELECT L 

BUS SEEK INCOMPLETE 

BUS STROBE 

BUS WTCHK 

BUS WT DATA & CLK 

BUS WTGATE 

BUS WT PROT STATUS L 

BUS WT PROTECT SET L 

Positionally (one bit per drive) or octally encoded (0-2) controller signals 
used to select a desired drive. 

A controller signal used to select the upper head. 

A signal sent to the controller to indicate that the selected drive: 

1. Did not complete a seek in 280 ms 

2. Detected inner limit. 

A controller signal used to initiate: 

1. Motion commands (Seek, Restore) 

2. Responses (BUS ADDRESS ACCEPTED, ADDRESS 
ACCEPTED, BUS ADDRESS INVALID, AND ADDRESS 
INVALID). 

A signal sent to the controller to indicate: 

1. +15 Vdc is abnormal 

2. -15 Vdc is abnormal 

3. +5 Vdc is abnormal 

4. Fault latch is set 

5. The heads are not loaded. 

The serial clock and data pulse stream sent (to the drive by the controller) 
to be written on the disk. 

A controller signal, indicating that write operation is in progress. This 
signal partially enables gates to: 

I. Light the WRITE indicator 

2. Enable the Write flop 

3. Toggle the Write flop. 

A signal used to indicate to the controller that the selected drive is write 
protected. 

A controller signal used to set the Protect flop in the selected drive. 
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FAULT INDICATOR L 

FORCE UNSAFE TP 

FWD 

GOOD STROBE 

HOME 

INDEX PULSES 

INDEX/SECTOR 

INNER LIMIT 

INNER LIMIT H TP 11 

INTERLOCK L 

CHASSIS LIMIT 

A signal used to light the fault indicator if: 

1. + 15 V dc is abnormal 

2. -15 Vdc is abnormal 

3. +5 Vdc is abnormal 

4. The fault latch is set 

5. Drive is writing without a WT gate 

6. Transducer light (linear encoder) is burnt out. 

A test point which will be high when write or erase current is present. This 
signal partially enables a gate to set the fault latch. 

A signal set when forward motion is desired. This signal is used by the 
Position Servo Preamp module to cause forward motion. 

A signal derived from BUS STROBE - used to initiate: 

1. Motion commands (Seek, Restore) 

2. Responses (BUS ADDRESS ACCEPTED, ADDRESS 
ACCEPTED, BUS ADDRESS INVALID, AND ADDRESS 
INVALID). 

A signal which should be true only when the HOME switch is activated by 
the carriage in the HOME position. 

Pulses occurring at a 40 ms repetition rate when a drive has a cartridge 
inserted and its spindle motor turning at the correct speed. 

Combination of index and sector pulses. 

A signal caused by electronically sensing inner limit. This signal causes: 

1. R TZ (restore) to be set 

2. Fault latch to be set. 

A test point that will be high while inner limit is being sensed. 

A signal indicating that a path exists through the cartridge seated and the 
door locked switches to ground; i.e., the interlocks are closed, permitting 
normal drive operation. 

A tri-Ievel signal from the linear transducer to indicate general carriage 
positioning. 

1. Positive (5 m V) = outer limit 

2. Negative (5 mY) = inner limit 

3. Ground = somewhere in between. 
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LOAD HEADS L 

LOAD HEADS H 

LOAD INDICATOR L 

LOADSW 

MOVE 

ON 

OUTER LIMIT 

OUTER LIMIT H TPIO 

PROTECT H 

PWR AMP DR 

This signal indicates a "Safe to Allow Heads to Become or Remain 
Loaded". It partially enables a gate to set the Forward and reset the 
Reverse flops. A lack of this signal will: 

1. Set the Difference Register flops 

2. Force Reverse true until home is sensed 

3. Reset the start delay counter. 

This signal indicates a "Safe to Allow Heads to Become or Remain 
Loaded". It is sampled by the Move flop once after each occurrence of 
both Forward and Reverse going false. 

A signal that lights the LOAD INDICATOR light. It accompanies the 
electronic unlocking of the cartridge receiver door. This signal and an 
accompanying "clank" normally occur about one-half minute after the 
RUN/LOAD switch has been placed in the LOAD position when the drive 
has been cycled up. 

CAUTION 
Do not open the door if the "clank" occurred two or three 
seconds after placing the switch in LOAD. Severe damage will 
occur. 

Resets the run latch. 

A signal indicating the presence of either Forward or Reverse. 

A signal indicating the presence of +5 Vdc on the index and sector 
module. A lack of it will force an immediate reset of the Forward flop. 

A signal caused by electronically sensing outer limit. This signal causes: 

1. A gate to reset Reverse and set the Forward flop if the heads 
are loaded 

2. Restore flop to be set 

3. Outer limit extend latch to be set 

4. Address registers to be held cleared. 

A lack of outer limit wiii. 

1. Partially enable a gate to reset the outer limit extend latch 

2. Enables a gate to set the fault latch if home is sensed. 

A test point that will be high while outer limit is being sensed. 

A flop set to indicate that the drive is write-protected. 

An analog signal generated on the Position Servo Preamp module. It is 
used as the input to the Servo Position Power Amp to control direction 
and velocity of carriage motion. 
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PWR SEC XDUCER 

R/W/S RDY L 

R/W/S RDY H 

READ INDICATOR L 

READY 

READY INDICATOR L 

RESTORE 

REV 

RTZ 

RUNSW 

SAFETY RELAY L 

SECTOR PULSES 

SECTOR/INDEX RAW L 

Power for the sector transducer provided by the index and sector module. 

A signal indicating no carriage motion desired (Forward and Reverse false) 
which: 

1. Resets the seek incomplete counter 

2. Partially enables a gate to allow the Write flop to toggle. 

A signal indicating no carriage motion desired (Forward and Reverse false) 
which: 

1. Resets the strobe delay (unless RTZ becomes true) 

2. Partially enables a gate to cause BUS R/W /S RDY 

3. Partially enables a gate to cause the SEEK DONE indicator to 
light 

4. Partially enables a gate to reset the outer limit extend latch. 

This signal is true to light the READ indicator while the selected drive is in 
read operation. 

This signal indicates that the heads are loaded and the drive is ready. 

This signal lights the READY indicator as long as the READY flop is set. 

A signal derived from BUS RESTORE that: 

1. Partially enables a gate to reset the fault latch 

2. Conditions the RTZ flop. 

A signal set when reverse motion is desired. This signal is used by the 
Position Servo Preamp module to cause reverse motion. 

A signal that: 

1 . Clears the address registers 

2. Sets the Reverse flop. 

Sets the run latch. 

This signal energizes the safety relay when the logic voltages are OK. 
However, the diode used to minimize the effect of inductive kick can 
provide a path to energize the relay. It is via the power indicator in the 
control panel. The cause would be an open in the + 15 V dc line from J 1 of 
the H743 Power Supply and AID2 of the logic backpanel. 

Pulses occurring at a 3.3 ms repetition rate when a drive has a cartridge 
inserted and its spindle motor turning. 

Pulses produced by the sector transducer while the cartridge is spinning. 
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SEEK DONE INDICATOR L 

SELECT 

SELECT /READY 

SELECT/WRITE PROTECT SET 

SELECTED READ GATE 

SELECTED WT GATE 

SET UNSAFE 

SPINDLE MOTOR RELAY L 

TPI 

TP6 

A signal used to light the ON CYLINDER light when: 

I. The READY flop is set (heads loaded) 

2. There is no carriage motion desired (Forward and Reverse 
false). 

A signal indicating that "this" drive has been selected for use by the 
controller which: 

I. Indicates (via BUS RKOS/HIGH DENSITY L) that a high 
density drive is responding. 

2. Partially enables some response gates (BUS FILE READY L, 
BUS WT CHK L, BUS WT PROT STATUS L). 

A signal indicating that the selected drive has its heads loaded and fault 
latch reset, which partially enables gates to: 

1. Toggle the Write flop 

2. Enable the strobe delay logic 

3. Produce responses - BUS RD DATA L. BUS RD CLK L, BUS 
SEC CNTR (0-3) L, BUS R/W /S RDY L, BUS SEEK 
INCOMPLETE L. 

A signal derived from the controller's BUS WT PROTECT which sets the 
Protect flop. 

A signal derived from SELECT/READY and BUS RD GATE to partially 
enable BUS RD DATA L and BUS RD CLK L. This signal causes READ 
INDICATOR L, which lights the READ indicator during read operation. 

This signal partially enables gates to: 

1. Toggle the Write flop 

2. Produce WRITE INDICATOR L which lights the WRITE 
indicator during write operation. 

A signal indicating unsafe operation (write or erase current but no BUS 
WT gate) that sets the fault latch. 

This signal energizes the spindle motor relay when the spindle motor latch 
is set. However, the diode used to minimize the effect of inductive kick 
can provide a path to energize the relay. It is via the power indicator in the 
control panel. The cause would be an open in the + 1 5 V dc line from J I of 
the H743 Power Supply and Al D2 of the logic backpanel. 

This test point on the Position Servo Preamp module can be used to 
monitor the analog velocity generator output. 

This test point on the Position Servo Preamp module can be used to 
monitor the lagging square wave signals derived from SIN POSITION and 
inverted (- ) COS POSITION signals. 
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TP7 

TP9 

TP12 

UNSAFE 

VELOCITY TP8 

WRITE INDICATOR L 

WRITE PROTECT INDICATOR L 

WRITE SWON L 

WRITE SW OFF L 

This test point on the Position Servo Preamp module can be used to 
monitor the leading square wave signals derived from SIN POSITION and 
COS POSITION signals. 

This test point on the Position Servo Preamp module can be used to 
monitor the DETENT signal (sum of SIN POSITION and velocity). 

This test point on the Position Servo Preamp module can be used to 
monitor the inverted analog velocity generator output (used for forward 
motion). 

A signal used to deselect both heads if: 

1. +15 Vdc is abnormal 

2. -15 Vdc is abnormal 

3. +5 Vdc is abnormal 

4. Fault latch is set 

5. The heads are unloaded. 

This analog signal is the output of the electronic (no mechanical 
measuring) tachometer. The test point is on the Position Servo Preamp 
module. 

This signal is true to light the WRITE indicator while the selected drive is 
in write operation. 

A signal used to light the PROTECT indicator while the PROTECT flop is 
set. 

N/O contact of the control panel write protect switch which will be true 
only while the switch is held depressed. It will: 

1. Set the protect toggle latch 

2. Toggle the Protect flop 

3. Reset the fault latch. 

N/C contact of the control panel write protect switch which will ~e true 
only while the switch is not being depressed. It will: 

1. Reset the protect toggle latch 

2. Partially enable the fault latch. 
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APPENDIX B 

RK8E/RK05 MAINTENANCE PROGRAM 

The following program may be used in place of the jumper method or tester method while performing RK05 
maintenance. 

B.t OSCILLATE (0 +1- Desired Address) 

BGN, 

FLAG, 

SEEK 
K0200 
DRIVE 
SW 

7000 
1 
2 
3 
4 
5 
6 
7 

7010 
11 
12 
13 
14. 
15 
16 
17 

7020 
21 
22 
23 
24 
25 
26 

7027 
7030 

31 
32 
33 
34 
35 

7036 
7037 
7040 
7041 

7301 
6742 
1240 
1236 
6746 
6743 
6741 
5206 
4227 
7604 
7006 
3241 
7430 
7001 
1240 
1236 
6746 
124-1 
6743 
6741 
5223 
4227 
5200 

0000 
1237 
1240 

·6746 
6741 
5233 
5627 
3200 
0200 

• 

(Set for Drive) 
(Address Stored) 

/ CLA, CLL, lAC 
/ DCLR 
/ TAD DRIVE 
/ TAD SEEK 
/ DLDC 
/DLAG 
/ DSKP 
/ JMP-l 
/ JMS FLAG 
/ LAS (Load from SR 0 -+ 8 = cyl, 9 = surface) 
/ RTL 
/ DCA SW 
/ SZL 
/ lAC 
/ TAD DRIVE 
/ TAD SEEK 
/ DLDC 
/TADSW 
/DLAG 
/DSKP 
/ JMP-l 
/ JMS FLAG 
/ JMP BGN 

/0000 
/ TAD K0200 
/ TAD DRIVE 
/ DLDC 
/ DSKP 
I JMP-l 
/ JMP 1 FLAG 
/ SEEK, set transfer done when complete 
/ Set transfer done constant 
I Bit 9 & 10 
/ 0 ~ 8 = cyl, 9 = surface 
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B.2 PROGRAM OPERATION 

1. Load address 7000. 

2. Set SWITCH REGISTER to desired binary cylinder address in bits 0-8; desired surface in bit 9. 

3. Press the CLEAR then the CONT switches. 

B.3 TO HALT AT A DESIRED LOCATION 

1. Change location 7026 from 5200 to 7402. 

2. Perform program operation, Paragraph B.2. 
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C.l 

1000 
1002 
1004 
1006 
1010 
1012 
1014 
1016 
1020 
1022 
1024 
1026 
1030 
1032 
1034 
1036 
1040 
1042 
1044 
1046 
1050 
1052 
1054 
1056 
1060 
1062 
1064 
1066 
1070 
1072 
1074 

1076 
1100 
1102 
1104 

APPENDIX C 

RK05/RKll OSCILLATING SEEK PROGRAM 

OSCILLATE (0 ~ Desired Address) 

012706 START: MOV#4000,R6 
004000 
013700 MOV@#SWR,RO 
177570 
012701 MOV#SUB,Rl 
001030 
000300 SWAB RO 
004511 JSR R5,SUB 
013700\ MOV@#SWR,RO 
177570 
00451 V JSR R5,SUB 
000764 BR START 
000241 SUB: eLC 
042700 BIC#377,RO 
000377 
006000 ROR RO 
006000 RORRO 
006000 RORRO 
062700 ADD#DR,RO 
xxOOOO 
010037 MOV RO, @#RKDA 
177412 
105737 CRDY: TST B@#RKCS 
177404 
100375 BPLCRDY 
032737 DRRDY: BIT#100,@#RKDS 
000100 
177400 
001774 BEQ DRRDY 
000240 NOP 
000240 NOP 

012737 MOV#11,@#RKCS 
000011 
177404 
000205 RTS R5 

; SET STACK TO 4000 

; MOVE CONTENTS OF SWITCH REGISTER TO RO -

; MOVE SUBROUTINE'S ADDRESS TO Rl . 

; SWAP BYTES IN RO 
; GO TO SUBROUTINE 
; MOV CONTENTS OF SWITCH REGISTER TO RO 

; GO TO SUBROUTINE 
; BRANCH TO START 
; CLEAR THE CARRY BIT 
; CLEAR LOW BYTE OF RO 

; THE 3 ROTATES MOVE THE CONTENTS 
; OF RO INTO THE RKDA CYLINDER 
; ADDRESS POSITIONS 
; ADD THE DESIRED DRIVE NUMBER TO 
; THE CYLINDER ADDRESS IN RO 
; MOVE RO TO RKDA 

; WAIT FOR CONTROL READY (BIT 7) 

;WAIT FOR R/W/S READY (BIT 6) 

; PLACE FOR JUMP COMMAND TO 
; ADDITIONAL CODE SUCH AS ERROR 
; HANDLING 
; MOVE SEEK (#11) OR DRIVE RESET (#15) 
; TO RKll 

; RETURN FROM SUBROUTINE 

C 1'-, lOS-:: IN $fhol1'CH tfi(i", 

AOOR£~S /04 G 

f? /7 S 

L.. oWfa HeAD I 
vP,.p. 1-1 fAD 0 
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C.2 PROGRAM OPERATION 

1. Toggle program starting at location 1000. 

2. Toggle disk address bits (15 -13) into location 1046. (Include surface bit 4 if an RK I1-D is being used.) 

3. If error checking or other changes are to be added, change NOPs in location 1072 and 1074 to jump to 
(ADDITIONAL) code address. Jump back to location 1176 at the end of added code. 

4. Load address 1000; start. 

5. Set desired cylinder addresses (0-3128) into the left and right bytes of the switch register. 

6. Leave zeroes in the left switch register byte while setting up the G938 card. Dec~mal 2, 4, 64 and 202 
cylinder seeks may then be accomplished by setting octal 2, 4, 100, and 312 in the right switch register 
byte. 

CAUTION 
Exceeding octal 312 in either byte will require a program restart unless error code has been added. 
See number 3, above. 

7. Setting the same cylinder address in both bytes will result in one seek to that address. 

8. This program may be modified using the CORE and MOD commands of the UPDATE program. 
UPDATE may also be used to output the modified version of any program to DECtape, DEC pack or 
DEC paper tape. 

9. Repetitive restores may be accomplished by changing the ELEVEN in location 1100 to a FIFTEEN. 

10. When using this program to align heads and/or sector timing, jumper B08M2 (BUS HEAD SELECT L) to 
any convenient ground to select the upper head. Removing the ground will constantly select the lower 
head only if the Oscillating seek program is halted, unless an RKII-D controller is being used and bit 4 
(surface select bit) of the RKDA is asserted. 

11. The jumper is not required with the RKII-D. Simply change the "disk address" location 1046 to reflect 
the surface select bit desired. 
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APPENDIX D 

THE RK05-TA OFF-LINE TESTER 

D.I MOVE FUNCTIONS 

1. STEP - incrementing cylinder seek to limit and a high speed return. 

2. ALT (Alternate) - an incrementing seek from the cylinder address selected. 

3. OSC - oscillate between 0 and the cylinder address selected (not affected by FOR/REV). 

4. RAND - random cylinder seek. 

5. Drive Selector - selects the drive number selected on the M7700 module in the RKOS. 

6. RUN - enables all move functions. 

7. RTZ - forces a zero recalibrate. 

8. FOR/REV - selects the initial drive motion in step and alternate. 

9. Cylinder Address - selects any cylinder address from 0 to 202 10 • 

INDICATORS 

1. Address invalid - cylinder address set up to an illegal address; i.e., > 202. 

2. Seek incomplete - excess time to perform the seek. 

3. Power on - indicates power is applied to the drive. 

D-l 



D.2 WRITE FUNCTIONS 

1. *Write sector - selects a sector (from sectors 0 through 9 only) to write on and simulates a write data. 
"All" simulates a write all. Note: the unit cannot read to check headers. 

2. Head select - selects or enables either the upper or lower head. Only one head can be selected at a time; 
thus only one surface is written on. 

3. *Write button causes a write one-shot to write or erase on the sector selected (or the track, if "All" is 
selected). 

4. *Constant write - when set, writes continuously on the sector selected; the write button need not be 
pressed. 

5. *DC erase - when ON, enables erase on a sector (or sectors) when the WRITE button is pressed; when 
OFF, enables writing on a sector (sectors) when the WRITE button is pressed. 

6. Data bits - sets a 4-bit data pattern to be written on the sector selected. 

• After the R KOS-T has been used to perform write or erase operations, the disk will have to be reformatted. 

D.3 CONNECTING THE RKOS-T OFF-LINE TESTER 

1. Disconnect the ac line cord. 

a. Remove the interface cable from the RK05. 

b. Check the RK05 and the tester to ensure that a M930 Terminator module is present in one of 
them (slot 7 or 8 of the RKOS, or slot 2 of the RK05-TA Off-Line Tester). 

c. Connect a BCII-A cable from slot 1 or 2 of the tester to slot 7 or 8 in the RK05. 

d. Disconnect connector 11 in the RKOS (logic voltage connector). 

e. Plug one end of the tester power cable into the tester. 

f. Check for proper keying of the pins and plug the male connector of the power cable into the 
female connector of J 1. 

g. Connect the remaining connector to the plug leading to the logic block of the RK05. 

h. Reconnect the ac line cord. 

i. Toggle R TZ to initialize and clear all error conditions and proceed with testing. 
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APPENDIX E 

RK05 INTEGRATED CIRCUITS 

This appendix provides functional logic diagrams, pin designations, and truth tables for the principal integrated 
circuits used in the RKD5 Disk Drive. These ICs are indicated in the engineering drawings by manufacturer's part 
number and pin number. 

The ICs described, together with the manufacturer's part number for each, are listed below. 

Name Manufacturer's Part No. 

J - K Master-Slave Flip-Flop 7472 

4-Bit Binary Full Adder 7483 

Quadruple 2-Input XOR Gates 7486 

4-Bit Binary Counter 7493 

Dual Retriggerable Monostable Multivibrator 74123 

TTL MSI Lamp, Logic, or MOS Drivers 74145 
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K3 K2 Q GNO Q J3 J2 Vee PRESET CLOCK K3 

9 8 

Kl CLOCK PRESET VCC CLEAR NC CLEAR J1 J2 

positive logic: 
Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 0 
Preset and clear are independent of clock 

TRUTH TABLE 

tn 

J K 

0 0 

0 1 

1 0 

1 1 

tn+ 1 

Q 

Q n 

0 

1 

Qn 

NOTES: 
1. J '" J ,. J2 • J 3 
2.K'" Kl· K2· K3 
3. In =Bit time before clock pulse. 
4. tn+l=Bit time after Clock pulse 
5. NC- No internal connection. 

Figure E-I 7472 J-K Master-Slave Flip-Flop 
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51 

81 -+=+=+=+Lj 
CARRY IN~~-+--~~ 

A2 A4 

»------52 

82 

INPUT OUTPUT 

I 

~ ~ I COsO Co=o , 
WHEN WHEN i 

I 
CO=O Co= 0 

!~ 1% ;1 Il ! 1. X ~ (. ~ 
-, -, 

A3 83 ~3 ~4 C4 ~3 ~4 C4 

! 
i 

I 
I 

I 

I 

0 0 0 0 0 0 0 , 0 0 , 0 0 0 , 0 o I 0 , 0 

0 , 0 0 , 0 0 0 , 0 , , 0 0 0 , 0 , , 0 

o I 0 1 0 I 0 1 0 , , 0 

1 I 0 , o : 1 , o J o : o I 1 

0 ; 1 1 0 1 1 I 0 0 o i 1 

1 I 1 1 0 0 0 1 1 o [ 1 

0 0 0 1 0 1 0 1 1 0 

1 0 I 0 1 i 1 1 0 0 0 1 

0 1 o i 1 1 1 0 0 0 1 J 
1 1 o ! 1 o ' 0 1 1 0 1 

0 0 I 1 1 0 0 1 1 o : 1 i 
1 : 0 I 1 1 I 1 i 0 1 i 0 1 i 1 I 

0 1 1 I 1 1 9 1. 0 1 1 

1 1 1 1 I 0 1 1 1 1 1 

NOTE 1, Input conditions at A1. A2. 81. 82. and CO .... used to determine 

outputs ;,; 1 and l: 2. and 1he value of the internal CMry C2. The 

values at C2. A3. 83. A4. and ~ ..... than usod to determine 

outputs l:J. l:40 and C4. 

84 

LOGIC DIAGRAM 

16 15 

:2 

14 

3 

53 

54 

»---+---- CARRY OUT 

13 12 

4 5 

PIN LOCATOR 
(TOP VIEW OF tC) 

11 

6 

10 9 

7 8 

8E-0130 

Figure E-2 7483 4-Bit Binary Full Adder 
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Vee 48 4A 4Y 38 3A 3Y 

1A 18 1Y 2A 28 2Y GNO 

POSITIVE LOGIC: Y = A $ 8 

11-0732 

Figure E-3 7486 Quadruple 2-Input XOR Gates 

TOGGLE OUTPUT 

INPUT PULSE Y1 Y2 Y3 Y4 

0 0 0 0 0 

1 1 0 0 0 

2 0 1 0 0 

3 1 1 0 0 

4 0 0 1 0 

5 1 0 1 0 

6 0 1 1 0 

7 1 1 1 I 0 

8 0 0: 0 1 

9 1 0 I 0 1 

10 0 1 0 1 

" 
1 1 0 1 

12 0 0 1 1 

13 1 0 1 1 

14 0 1 1 1 

15 1 1 1 1 

*TRUTH TA8LE 

* Applies When 7493 Is Used As 4-Bit 
Ripple-Through Counter. 

Yl Y2 Y3 

J J J 

T T T 

K 0 K 0 K 0 

A1 A2 LOGIC DIAGRAM 

RESET 
ZERO 14 13 

2 

Figure E-4 7493 4-Bit Binary Counter 
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12 11 10 

3 4 5 

PI N LOCATOR 

(TOP VIEW OFIC) 

Y4 

T 

K 0 

9 8 

6 7 
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INPUTS 

0 C B A 0 

0 0 0 0 0 

0 

0 

0 

1 
1

0 1 I 
I 

0 1 t 1 0 1 j 

0 1 '1 1 

I 1 0 
I o . 0 1 

i 1 : 0 o ,1 i 

i 1 ]0 

f 1 1 :0 0 1 

r 1 .1 io 1 i 

i 1 I 1 11 0 1 I 

; 1 i 1 i 1 1 11 

IA 

, Re~t/ 1 
Cext Cext 10 

2 
CLEAR 2B 2A 

IB 1 10 
CLEAR 

2Q 2 2 Rext/ GND 
Cext Cext 

FUNCTI ONAL LOGIC / PIN LOCATOR 

TRUTH TABLE 

INPUTS OUTPUTS 

A B Q Q 

H X L H 

X L L H 

L t JL Lr 

1 H ...fL Lr 

NOTE: H=hiQh level $steady state), L= low level (steady state), 
t,. transition from low to hiQh level, +" transition from 
high to low level, JL = one high-level pulse, Lr = one 
low-level pulse, X= irrelellant (any input, inCludinQ transitions). 

8E-0516 

Figure E-5 74123 Dual Retriggerable Monostable Multivibrator 

INPUTS 

VCC 
r-______ ~A~ ______ ~, 

I ABC D 

OUTPUTS 

r---"----. 
9 8 7 

TRUTH TABLE 

OUTPUTS 

4 5 6 9 

0 A B C o 
0 1 i 1 

0 1 : 1 BCD - TO - DECIMAL 
o I 1 1 ,1 

1 1 I 1 ;0 1 1 t 1 j ~ o 23456789 
1 1 I 1 11 10 '1 1 I 1 I 

'1 1 ! 1 10 ! 1 : 1 

1 \ 1 1 1 10 1 

1 1 '0 

1 1 I 1 1 ; 1 1 1 

1 i 1 1 ,1 i 1 1 i 1 : 1 

1 1 '1 '1 1 1 o 2 3 4 5 6 GND 
1 1 i 1 I 1 ~'----------------~v 

1 1 i 1 i 1 1 OUTPUTS 

1 I 1 j 1 ;1 i 1 1 

positive logic: see trouth table 

CP-0846 

Figure E-6 74145 TTL MSI Lamp, Logic, or MOS Drivers 
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