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810 OR 
INDEX 

SIGNAL FOR SETTING UP SCOPE 

�I�~� �~�I� ± 2.0 MS (2400 rpm) 

1 REVOLUTION = 25 MS (2400 rpm) 

Figure 3-26. Head Alignment Waveform 

HORIZ. CENTER 
OF SCOPE 

CENTER CROSSOVER 

SCOPE SETTI NGS: 

HORIZ. 2MS/CM 
VERT. 0.1 V/CM 
�(�~�N�~�~�L�I�~�R�~�T�E�D�)� 
CENTER CROSSOVER 
MUST LIE AT HORIZ. 
CENTER LESS THAN 
± 0.8 eM 

3.S.S HEAD SKEW AND INDEX-TO-BURST PERIOD CHECK AND ADJUSTMENT. 

1. Depress START/STOP switch to STOP and wait for spindle to stop rotating 
(START/STOP lamp extinguished). 

2. Remove disk cartridge and install CE disk cartridge. 

3. Set MAIN circuit breaker to OFF position. 

4. Open top cover. 

5. Remove electronics cover. 

6. Record settings of all switches on I/O board. 

7. Verify that resistor modules are installed on I/O board. 

8. Connect the disk controller to the drive and load but do not execute the diagnostic. 
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CAUTION 

Kl should not be removed until MAIN circuit breaker is in OFF posi
tion. With Kl removed, emergency retract is disabled. Consequently, 
heads must be manually retracted if spindle slows down below 
tolerance limit. 

9. Open power supply cover and remove relay Kl to provide access to heads. 

10. Disconnect AIP2 (note orientation). 

11. Set MAIN circuit breaker to ON position. 

12. Depress W/PROT CART and W/PROT FIXED switches to ON (in). 

13. Depress START/STOP switch to START (in) and allow spindle to attain operating 
speed. 

14. Reconnect AlP2 but reverse orientation (as noted in step 10) immediately upon comple
tion of brush cycle. 

15. Perform temperature stabilization procedure (see paragraph 3.5.1). 

16. Select head 0 and command unit to seek to cylinder 1010 (AI6) using either of the two 
methods that follow: 

a . Enter the following data using the" .MM" verb: 

Address Data 

8010 0000 

8012 0400 

8014 0100 

8016 OOOA 

8018 0002 

80lA 8008 

801C 0400 

80lE 0000 

Issue the command at 8010 using an "IC" verb. 

b. Use the "AL" verb and answer the prompts as follows: 

VERB?-AL 

NUMBER OF DIFFERENT SEEKS? 1 or 2? -1 
CHECK STATUS? -0 
SEEK TO CYLINDER NUMBER? -A 
SURFACE NUMBER? -0 

17. Actuator should move to cylinder 1010 • 
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18. Place oscilloscope channel A on sector (PI-BI0 on 1/0 board), sync negative, internal on 
channel A. See figure 3-27 A. 

19. Connect oscilloscope channel B to TPI on 1/0 board. 

NOTE 

Head-skew check (steps 20 through 22) should only be performed if a 
head has been replaced. If the check fails specification, keep replac
ing that head until the check passes specification. All measurements 
are to be made on the peak of the leading pulse derived by the CE 
pack regardless of polarity. To measure head-skew with reliable ac
curacy, the index-to-data burst should be observed on a delayed 
sweep having a time base of 1 microsecond per division for straddle
erase heads and 5 microseconds per division for pre-erase heads. An 
alternate procedure is to change the index-to-burst timing so the 
pulse can be centered on the scope screen having the horizontal time 
base just mentioned. See figure 3-27B. 

20. With head 0 selected, place the burst pulse in the center of the scope (figure 3-27B). 

21. Next, select head 1. Head 1 may be selected by using the" .MM" verb to change the con
tents of memory address 0812 from 0400 to 0401 and using the "IC" verb to issue the 
command at 8010 (see step 16). 

22. With head 1 selected, measure the difference between the burst point of the upper head to 
the burst point of the lower head. The head-to-head difference must be within the fol
lowing limits: 

3 microseconds maximum for straddle-erase heads (2400 RPM) 
4 microseconds maximum for pre-erase heads (2400 RPM) 

CAUTION 

The standard head supplied by Texas Instruments is a straddle-erase 
type identified by the following CDC part numbers: 

75037504-0 
75037505-0 

lower head (#1, #3) 
upper head (#0, #2) 

Some drives may have pre-erase heads supplied directly by Control 
Data Corporation. Pre-erase heads are identified by the following 
CDC part numbers: 

70590208-8 
70590209-6 

lower head (#1, #3) 
upper head (#0, #2) 

The part number is stamped on the head assembly. Check the part 
number before performing the adjustment. All heads in the drive 
must be of the same type. 

23. Select head 0, Use the" ,MM" verb to change the data at memory address 0812 back to 
0400 and use the "IC" verb to issue the command at memory address 0810 (see step 16). 
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Figure 3-27A. Index-To-Burst Period Waveform 
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Figure 3-27B. Index-To-Burst Waveforms 

SCOPE SETTINGS: 

HORIZ. 10 PS/CM 
VERT. 5 V/CM 

SYNC NEGATIVE ON 
CHANNEL A AT 
P1-B10 ON I/O 
BOARD 

SCOPE SETTINGS: 

HORIZ.10PS/CM 
VERT. O. 5 V /CM 

CHANNEL B: TP1 
ON I/O BOARD 
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24. Check and record the index-to-burst period as shown in figure 3-27 A. 

I 25. Select head 1. Follow instructions in step 21 to select head 1. 

26. Check and record the index-to-burst period as shown in figure 3-27 A. 

27. Determine which head has the lowest index-to-burst period and verify that it meets the 
following limits: 

100 ± 5 microseconds for pre-erase heads (2400 RPM) 
18.8 ± 3 microseconds for straddle-erase heads (2400 RPM) 

If the head with the lowest index-to-burst period meets these limits, go to step 29, if not, 
continue with next step. 

28. If the head with the lowest index-to-burst period does not fall within the limits in step 27, 
select that head and adjust potentiometer R29 on the sector board to the following: 

100 ± 1 microseconds for pre-erase (2400 RPM) 
18.8 ± 0.1 microseconds for straddle-erase heads (2400 RPrvl) 

If the potentiometer is not present or if the adjustment range of the potentiometer does 
not reach far enough, depress the START/STOP pushbutton to STOP and perform the 
cartridge index/sector transducer check and adjustment, then repeat steps 24 through 28. 

29. Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating 
(START/STOP lamp extinguished). 

30. Remove CE disk cartridge. 

31. Set MAIN circuit breaker to OFF position. 

32. Disconnect AIP2, reverse plug, and reconnect. 

33. Install Kl and close power supply cover. 

34. Set all switches on I/O board back to original positions if altered by manual procedure. 

35. Disconnect oscilloscope. 

36. Install electronics cover. 

37. Close top cover (base cabinet only). 

3.S.6 TRACK INDICATOR CHECK AND ADJUSTMENT. Check and, if necessary, adjust the 
track indicator as follows: 

I. Open top cover (base cabinet only). 

2. Remove electronics cover. 

3. Set MAIN circuit breaker to ON position. 
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4. Install disk cartridge. 

5. Depress START/STOP switch to START (in) and wait for unit to complete FIRST 
SEEK. 

6. Check that zero marks on fixed and movable sections of track indicators (figure 3-28) are 
aligned. 

7. If marks are not aligned; loosen fixed section of track indicator and position for alignment 
with moveable section. 

8. Check that gap between the fixed and moveable sections of track indicator is 0.1 to 0.3 
inches. 

9. Install electronics cover. 

3.5.7 STATIC ELIMINATOR CHECK. Check the static eliminator as follows: 

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating 
(START / STOP lamp extinguished). 

2. Remove disk cartridge. 

3. Open top cover (base cabinet only). 

4. Set MAIN circuit breaker to OFF position. 

5. Using multimeter, check for one ohm or less between module ground and side or rotating 
spindle cone while turning spindle by hand. 

6. If resistance is above one ohm, clean static eliminator and perform step 5 again. 

7. If multimeter indicates no continuity or high resistance after cleaning, replace static 
eliminator. 

3.5.8 CARTRIDGE INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT. 

1. Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating 
(START/STOP lamp extinguished). 

2. Open top cover (base cabinet only). 

3. Remove disk cartridge. 

4. Set MAIN circuit breaker to OFF position. 

5. Install armature plate simulator onto spindle as shown in figure 3-29. 

6. Using plastic shim stock, adjust clearance A to 0.76 ± 0.13 mm (0.030 ± 0.005 inches). I 
The adjustment is made by loosening the clamp screw and sliding the transducer in or out 
for proper clearance. 

7. After the transducer is properly adjusted, perform the index-to-burst period check and 
adjustment procedure. 
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I 

CARRIAGE RETRACTED 

SWITCH "" 

LOCKING PIN 

THERMAL LINK 
BRACKET 
MOUNTING SCREWS 

/_'-"'-'-~-- THERMAL LINK 
. BRACKET 

Figure 3-28. Track Indicator 

ARMATURE PLATE ~ 
SIMULATOR ~ 

==, ____ ---..1...1 
TRANSDUCER 

~ 

Figure 3-29. Index/Sector Transducer Adjustment 

3.5.9 FIXED DISK INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT. 

l. Set MAIN circuit breaker to OFF position. 

2. Remove cabinet skin from left side (base cabinet only). 

3. Remove module bottom cover. 

4. Using plastic shim stock, check clearance A (figure 3-30). Clearance should be 0.25 + 
0.076, -0.000 mm (0.010 + 0.003, -0.003, -0.000 inches). If clearance is out of tolerance, 
loosen transducer clamp and slide transducer in or out to adjust for proper clearance. 

5. Tighten transducer clamp. 

6. Install side skin removed in step 2. 
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CLAMP SCREW 

"r---I--------...... SECTOR RING t ____________ ~ 

Figure 3-30. Fixed Disk Index/Sector Transducer Adjustment 

3.5.10 CARTRIDGE-ON SWITCH CHECK AND ADJUSTMENT. 

Change 1 

1. Insert a disk cartridge in the drive and load the heads by depressing the START / STO P 
switch. Once the heads are loaded (READY indicator lighted) the hold-down arms should 
be gently pulled away from the disk cartridge. They should not pull away; otherwise, they 
have not locked properly and may be defective. 

2. The interlock switches should be checked by placing the hand on the disk cartridge cover 
and then "wiggling" it back and forth. If the drives heads are unloaded and the spindle 
starts slowing down (READY light goes out), then the switches may be faulty or the hold
down arms may be out of alignment. This problem may be corrected by moving the hold
down arms closer toward the cartridge to give a firmer fit. If this is not the problem, then 
the sensor switch should be replaced. 
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APPENDIX A 

DISK CONTROLLER AND DISK-DRIVE INTERFACE SIGNALS 

Table A-I. Disk Controller and Disk-Drive Interface Signals 

Signal 
Name 

Controller 
Pin No. 

Controller-to-Disk Signals: 

ADDOO1-
002-
004-
008-
016-
032-
064-
128-

ADD256- (MSB) 

ADDSTB-

SELECTA-

SELECTB-

P4-8 
P4-30 
P4-10 
P3-42 
P4-22 
P3-16 
P3-24 
P3-46 
P3-30 

P3-36 

P3-14 

P4-12 

Drive 
(Winchester) 

Connector Pin 

N 
s 
J 
X 
f 
T 
b 

BB 
m 

L 

R 

A-I 

Description 

(Active in the low voltage state unless otherwise 
specified) 

Cylinder address. Valid when cylinder address 
strobe, ADDSTB-, is low. A read or write oper
ation need not load a new cylinder address 
unless the heads must seek to a new track. 

Cylinder address strobe. Loads cylinder address 
into disk drive electronics when low. For read 
or write seeks, ADDSTB- remains active until 
Address Acknowledge (ADDACK-) is issued. 
For Restore-, strobe remains active for at least 
one microsecond. 

Select disk-drive A. When low, selects the dual 
disk drive which is designated "A". The select 
line must be active (low) to allow the drive unit 
to accept data or any other control signals and 
to generate any control status signals except 
seek error and unit ready. This line selects a 
drive which contains two independent logic 
units. The select line and disk select signal are 
both required to uniquely specify logical unit 0 
or 1. 

Select disk-drive B. When low, selects the disk 
drive which is designated "B". The select line 
and the disk select signal are both required to 
uniquely specify logical unit 2 or 3. See 
SELECT A-, above. 
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Signal 
Name 

DISKSEL-

HDSEL-

RG-

WG-

EG-

WDNCLK-

RESTORE-

Table A-I. Disk Controller and Disk-Drive Interface Signals (Continued) 

Controller 
Pin No. 

P4-36 

P3-22 

P3-6 

P3-26 

P3-12 

P3-8 

P3-38 

Drive 
(Winchester) 

Connector Pin 

AA 

a 

E 

e 

K 

B 

w 

A-2 

Description 

Disk select. Selects one of the two platters 
within a disk drive. When low, DISKSEL
selects the fixed disk, and when high, selects the 
removable disk. The controller must check the 
position of the fixed/ removable logical unit 
reversing jumper (SW AIN- or SWBIN-) before 
setting the polarity of DISKSEL-. This signal is 
called HS/I within the disk drive. 

Head Select. Selects the read/ write head on the 
upper surface (HDSEL- low) or the lower 
surface (HDSEL- high) of the selected fixed or 
removable disk platter. HDSEL- is stable for at 
least to microseconds before the leading edge of 
a write gate and remains stable for the duration 
of a read or write operation. This signal is called 
HS/O within the disk drive. 

Read gate. Enables read data and clock through 
the disk-drive electronics to the controller. 
Leading edge of read gate enables phase-lock 
circuitry in disk-drive data recovery board. 

Write gate. Enables write current during a write 
operation. 

Erase gate. Enables erase current during a write 
operation, so the erase heads can "shear" flux 
splatter at the outer track edges (straddle erase). 

Double-frequency encoded write data and clock 
to the disk unit. Minimum pulse width is 100 
nanoseconds, with a rise/fall time less than 50 
nanoseconds. 

Restore to Track Zero, also known as "Return 
to Zero Seek" (RTZS-). Causes the head 
carriage to advance to the forward limit of 
travel and then return to the home (track 000) 
position. Also clears disk cylinder address 
registers and counters, and clears disk unit fault 
latches. Essentially a master clear to the selected 
disk drive. Cylinder Address Strobe (ADDSTB) 
must be low for the disk to accept the Restore 
command. 
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Table A-I. Disk Controller and Disk-Drive Interface Signals (Continued) 

Signal 
Name 

Controller 
Pin No. 

Disk-to-Controller Signals: 

ADDACK- P4-26 

FILERDY- P3-15 

RDYSRW- P4-06 

SKIC- P3-34 

INDMRK- P4-16 

SECMRK- P4-14 

Drive 
(Winchester) 

Connector Pin 

P 

U 

F 

u 

y 

W 

A-3 

Description 

Address Acknowledge. Acknowledges accep
tance and validity of cylinder address loaded 
into the disk drive electronics. Addresses greater 
than 407 are considered invalid. 

Disk File Ready. Active (low) if the disk 
cartridge is installed, disk spindle is up to speed, 
heads are loaded, dc voltages are within 
tolerance, unit selected, no fault latches set, 
terminator and terminator power present. 
Inverted within the disk controller as 
OFFLINE-. 

Ready to Start Read/ Write (also called "on 
cylinder'). Indicates that the head carriage has 
reached the specified cylinder address and the 
heads are stable. Also incorporates all file-ready 
conditions. Inverted within the disk controller 
as NOTRDY-. 

Seek Incomplete (also called seek error, Sker). 
Indicates that the disk drive failed to properly 
seek to the desired cylinder address. This 
condition may be cleared by a Restore 
operation. 

Index Mark. A reference pulse which occurs 
once every disk revolution when sector 0 rotates 
under the Rj W heads. The controller has the 
logic to monitor INDMRK-, but the controller 
microprogram makes no use of it. The 
controller depends instead upon the sector 
address supplied by the selected disk unit. 
Generated separately for the fixed and 
removable disks. 

Sector Mark. A rotational pOSItIOn pulse (50 
microseconds) which identifies the start of each 
disk sector. Used as the timing reference for 
starting read or write operations. Generated 
separately for the fixed and removal disks. 
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Signal 
Name 

SECTORBOI-
SECTORB02-
SECTORB04-
SECTORB08-
SECTORBI6-
(MSB) 

RD-

RCLK-

WP-

WCHK-

Table A-t. Disk Controller and Disk-Drive Interface Signals (Continued) 

Drive 
Controller (Winchester) 
Pin No. Connector Pin 

P4-20 c 
P3-28 j 
P3-32 h 
P4-28 n 
P4-34 v 

P3-2 C 

P3-4 A 

P4-1O P 

P4-24 h 

A-4 

Description 

Sector Address. The disk drive electronics has a 
sector counter which uses the index and sector 
marks to keep track of the current rotational 
position of the selected disk. The disk controller 
compares this current sector address to the 
desired sector address to determine whether the 
desired sector is under the read/write heads. 
The sector address is updated at the end of a 
sector, about 4 microseconds before the next 
sector mark. It is stable when the sector mark 
occurs and remains stable until 4 microseconds 
before the next sector mark. 

Read Data. A clock/ data separator in the data 
recovery board uses phase-lock techniques to 
separate the double-frequency recorded clock 
and data stream into separate clock and data 
outputs to the controller. Nominal pulse width 
is 100 nanoseconds, with variations allowable 
from 50-150 nanoseconds. Leading edge is the 
reference. 

Read Clock. Clock recovered from disk which is 
used as basic disk 1/ F clock for read operations. 
Recovered from recorded double-frequency 
clock data stream by phase-lock techniques. 
Nominal pulse width is i 00 nanoseconds, with 
allowable variations from 50-150 nanoseconds. 
Leading (falling) edge is the timing reference. 

Write Protect. Indicates that data may not be 
written onto the selected disk because the 
associated WRITE PROTECT switch on the 
disk drive control panel is on. 

Write Check (also called Fault). Indicates that 
the disk-drive electronics has detected a fault 
condition and inhibited the write and erase 
currents. Fault conditions which may be cleared 
by a Restore-signal, if temporary, include: 

1. More than one head selected 
2. Read and write gates simultaneously 

active (low) 
3. Read and Erase gates simultaneously 

active 
4. Erase gate active without write gate for 

more than 20 microseconds. 
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Signal 
Name 

SWAIN-

SWBIN-

Table A-I. Disk Controller and Disk-Drive Interface Signals (Continued) 

Controller 
Pin No. 

P4-38 

P4-40 

Drive 
(Winchester) 

Connector Pin 

N/C 

N/C 

A-5/A-6 

Description 

5. Write or erase gate on when not on 
cylinder (RDYSR W- high) 

6. Low de voltages in disk drive 
7. Emergency retract condition, such as 

motor under speed 

Position of fixed/ removable disk logical unit 
number reversing jumper for 1st dual disk drive 
(disk drive A). SWAIN- high means that the 
reversing jumper is not installed, so that the 
removable disk cartridge is logical unit 0 and 
the fixed disk is logical unit I. This is the normal 
situation. SWAIN-low means that the reversing 
jumper is installed, so that the removable disk is 
changed to logical unit I and the fixed disk is 
changed to logical unit o. 

Position of fixed/ removable disk logical unit 
number reversing jumper for the second dual 
disk drive (disk-drive B). SWBIN- high means 
that the reversing jumper is not installed, so that 
the removable disk cartridge is logical unit 2 
and the fixed disk is logical unit 3. This is the 
normal situation. SWBIN- low means that the 
reversing jumper is installed on the cable 
adapter, so that the removable disk is changed 
to logical unit 3 and the ~xed disk is changed to 
logical unit 2. 
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ALPHABETICAL INDEX 

INTRODUCTION 

HOW TO USE THE INDEX 

The index, table of contents, list of illustrations, and list of tables are used in conjunction to obtain 
the location of the desired subject. Once the subject or topic has been located in the index, use the 
appropriate paragraph number, figure number, or table number to obtain the corresponding page 
number from the table of contents, list of illustrations, or list of tables. 

INDEX ENTRIES 

The following index lists key words and concepts from the subject material of the manual together 
with the area(s) in the manual that supply major coverage of the listed concept. The numbers along 
the right side of the listing reference the following manual areas: 

• Sections - References to Sections of the manual appear as "Section x" with the symbol x 
representing any numeric quantity. 

• Appendixes - References to Appendixes of the manual appear as "Appendix y" with the 
symbol y representing any capital letter. 

• Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter; all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 

• Tables - References to tables in the manual are represented by the capital letter T fol
lowed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a dash 
(-) and a number: 

Tx-yy 

• Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 

Fx-yy 

• Other entries in the Index - Rc-ferences to other entries in the index are preceded by 
the word "See" followed by the referenced entry. 
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AA Model DSIO Cartridge Disk 
System FMI ................... Title 

Actuator ....... ................ F3-7 
Actuator: 

Assembly .................... F3-18 
Removal/ Replacement . . . . . . . . .. 3.4.2 

Head Carriage . . . . . . . . . . . . . . .. 1.1.4.2 
Mounting ..................... F3-6 
Removal/ Replacement ............ F3-12 

Adapter Jumpers, Cable ............ FI-21 
Address Switch Settings, TILINE ....... FI-9 
Adjustment: 

Fixed Disk: 
Index/ Sector Transducer ........ F3-30 
Sector Transducer ............. F3-30 

Index/ Sector Transducer .......... F3-29 
Servo Preamplifier .............. F3-16 

Adjustments, Drive Alignments and ..... . 3.S 
AGC Servo Preamplifier Board . . . . .. 1.1.4.3 
Alignment Waveform, Head ......... F3-26 
Alignment/ Adjustment: 

Cartridge Index/ Sector Transducer . .. 3.5.8 
Cartridge-On Switch ............. 3.S.1O 
FEaT ...................... 3.S.3 
Fixed Disk Index/ Sector Transducer.. 3.S.9 

Alignments and Adjustments, Drive ..... . 3.S 
Forward-End-of-Travel Transducer ... 3.S.3 
Head ....................... _ 3.S.4 
Index-to-Burst Period . . . . . . . . . . .. 3.S.S 
Pack Lock ................... 3.S.1O 
Procedure Index ................. T3-3 
Servo Preamplifier .. . . . . . . . . . . .. 3.S.2 
Static Eliminator . . . . . . . . . . . . . .. 3.S.7 
Temperature Stabilization ......... 3.S.1 
Track Indicator . . . . . . . . . . . . . . .. 3.S.6 

Armature Plate Simulator ........... F3-29 
Assemblies, Field Replaceable Parts and .. T 1-3 

Block Diagram: 
Data Recovery Board . . . . . . . . . . . . F 1-17 
Disk System ................... FI-2 
Read / Write / Erase Board .......... F 1-16 
System Detailed . . . . . . . . . . . . . . . . . F 1-7 

Blower Motor, Removal/ 
Replacement ............. 3.4.20, 3.4.21 

Board: 
AGC Servo Preamplifier . . . . . . . .. 1.1.4.3 
Block Diagram: 

Data Recovery ............... F 1-17 
Read/Write/Erase ............. FI-16 

Data Recovery. . . . . . . . . . . . . . .. 1.1.4.9 
1/ a .. . . . . . . . . . . . . . . . . . . . .. 1.1.4.1 
Power Supply No. I . . . . . . . . . . .. 1.1.4.6 
Power Supply No.2. . . . . . . . . . .. 1.1.4.S 
Read/Write/Erase R/W/E ........ 1.1.4.8 
Removal/ Replacement: 

Circuit ..................... 3.4.16 
Power Supply Piggyback ........ 3.4.18 

Sector ..................... 1.1.4.7 
Servo . . . . . . . . . . . . . . . .. 1.1.4.4, F3-24 

Board No.2,. Removal/ 
Replacement Power Supply ........ F3-IS 

Change 1 

Brush ........................ F3-13 
Brush: 

Assembly, Removal! Replacement .... F3-13 
Indicator ..................... FI-19 
Removal/ Replacement ............ 3.4.14 

Cable Adapter Jumpers ............ FI-21 
Cabling: 

Configurations . . . . . . . . . . . . . . . .. 1.1.3 
Interconnect (Pedestal) ........... . FI-S 
Interconnect (Single Drive) ......... F 1-3 
Interconnect (Two Drives) .......... FI-4 

Card Cage, Removal/ Replacement ..... 3.4.19 
Carriage: 

Actuator, Head ............... 1.1.4.2 
Lock Pin ................... 1.2.1.2 

Location ... ................ F 1-20 
Cartridge: 

Index/ Sector Transducer, Alignment/ 
Adjustment. . . . . . . . . . . . . . . . .. 3.S.8 

Index/ Sector Transducer, Removal/ 

Index-2 

Replacement ................. 3.4.10 
Installation, Disk . . . . . . . .. 1.2.I.S, F 1-22 
Lock ....................... FI-23 
Removai, Emergency Disk . . . . . . .. i .2. i .7 
Removal (Normal), Disk . . . . . . . .. 1.2.1.6 

Cartridge-On: 
Switch: 

Alignment! Adjustment .......... 3.S.1O 
Removal/ Replacement .. . . . . . . . . 3.4.13 

Circuit Board, Removal! 
Replacement .................. 3.4.16 

Cleaning, Disk .................. 2.3.3 
Components, Disk System ........... TI-2 
Configurations, Cabling .. . . . . . . . . .. 1.1.3 
Control and Indicator Location, 

Disk Drive ................... FI-18 
Control Words . . . . . . . . . . . . . . . . .. 1.2.2 
Controller: 

Jumpers, Disk ................. FI-IO 
LED Indicators, Disk ............ FI-II 
Photograph, Disk ................ F 1-8 
Physical Description . . . . . . . . . . .. 1.1.3.2 
Programming, Disk ............. 1.2.2 
Removal/ Replacement. . . . . . . . . . .. 3.4.1 

Controls and Indicators, Drive ........ TI-4 
Corrective Maintenance: 

Introduction .................... 3.1 
Supplies and Tools ............... T3-1 
Test Equipment ....................... T3-1 

Daily User PM Procedures ............... 2.3.1 I 
Data Recovery: 

Board. . . . . . . . . . . . . . . . . . . . .. 1.1.4.9 
Block Diagram . . . . . . . . . . . . . .. F 1-17 

Description: 
Controller Physical . . . . . . . . . . . .. 1.1.3.2 
Drive Physical . . . . . . . . . . . . . . .. 1.1.3.2 
General . . . . . . . . . . . . . . . . . . . . .. 1.1.1 
Interface Signal Pinout . . . . . . Appendix A 
Replaceable Parts . . . . . . . . . . . . . .. 1.1.4 

Detailed Block Diagram, System ....... FI-7 
Diagnostic Flowchart, DOCS ......... F3-3 
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Disk: 
Cartridge: 

Installation . . . . . . . . . . .. 1.2.1.5, F 1-22 
Removal, Emergency . . . . . . . . .. 1.2.1.7 
Removal (Normal) . . . . . . . . . . .. 1.2.1.6 

Cleaning ............................. 2.3.5 
Controller: 

Jumpers .................... FI-lO 
LED Indicators ............... FI-II 
Photograph .................. F 1-8 
Programming . . . . . . . . . . . . . . .. ! .2.2 

Drive: 
Control and Indicator Location .... F 1-18 
Filter Mounting ..................... F2-1 
Photograph ............ FI-12, FI-13 
Replaceable Part Location ....... F 1-15 
Switch Settings ............... FI-14 

Inspection .................... 2.3.5 
Operational Fault Troubleshooting 

Flowchart ................... F3-4 
Removal/ Replacement Fixed ....... F3-lO ' 
System: 

Block Diagram ................ FI-2 
Components .................. TI-2 
Photograph .................. FI-I 
Specifications ................. TI-I 

DOCS Diagnostic Flowchart .......... F3-3 
Documents, Related .............. Preface 
Drive: 

Alignments and Adjustments ......... 3.5 
Control and Indicator Location, 

Disk ...................... FI-18 
Controls and Indicators ............ TI-4 
Filter Mounting, Disk .................. F2-1 
Motor, Removal/ Replacement 

Spindle ... ,.,.,""', ...... 3.4.15 
Photograph, Disk .......... FI-12, FI-13 
Physical Description . . . . . . . . . . .. 1.1.3.2 
Replaceable Part Location, Disk ..... FI-15 
S witch Settings, Disk ............ F 1-14 

Emergency: 
Disk Cartridge Removal ......... 1.2.1.7 
Power Down ................. 1.2.1.11 
Retract Relay ................ 1.1.4.6 

End of Travel Assembly, Removal/ 
~eplacement . . . . . . . . . . . . . . . . .. 3.4.4 

EOT: 
Mounting . . . . . . . . . . . . . . . . . . . . . F3-6 
Removal/ Replacement. . . . . . . . . . .. 3.4.4 

Fault: 
Operation . . . . . . . . . . . . . . . . . .. 1.2.1.9 
Troubleshooting Flowchart, 

Disk Operational ............... F3-4 
FEOT: 

Alignment/ Adjustment ........... 3.5.3 
Waveform .................... F3-25 

Field Replaceable Parts and Assemblies .. TI-3 
filter MQunting, Disk Drive ............... F2-1 
Fixed Disk: 

Index/ Sector Transducer Adjustment .. F3-30 

Indexj Sector Transducer, Alignmentj 
Adjustment. . . . . . . . . . . . . . . . .. 3.5.9 

Indexj Sector Transducer, Removal/ 
Replacement ................. 3.4.11 

Removal/ Replacement ........ 3.4.5, F3-lO 
Sector Transducer Adjustment ...... F3-30 

Flowchart: 
Disk Operational Fault 

Troubleshooting ............... F3-4 
DOCS Diagnostic. . . . . . .......... F3-3 
Initial Troubleshooting ............ F3= I 
Off-line Troubleshooting ........... F3-2 

Forward-End-of-Travel Transducer, 
Alignment/ Adjustment ........... 3.5.3 I 

Forward-End-of-Travel Waveform ..... F3-25 
Forward Seek Waveform ........... F3-22 
Front Panel, Removal/ Replacement ..... F3-9 

General Description . . . . . . . . . . . . . .. 1.1.1 

HDI .................................. 2.3.5 
Head: 

Alignment/ Adjustment ........... 3.5.4 
Alignment Waveform ............ F3-26 
Carriage Actuator. . . . . . . . . . . . .. 1.1.4.2 
Removalj Replacement ........ 3.4.3, F3-8 

Head-to-Disk Interference ................ 2.3.5 

Illustrated Parts List .............. F 1-15 
Index: 

Alignmentj Adjustment Procedure ..... T3-3 
Removalj Replacement Procedure ..... T3-2 

Index-to-Burst Period: 
Alignmentj Adjustment ........... 3.5.5 
Waveform. , , , ................ F3-27 

Index/ Sector 
Transducer: 

Adjustment .................. F3-29 
Adjustment, Fixed Disk ......... F3-30 
Alignment/ Adjustment: 

Cartridge ................. 3.5.8 
Fixed Disk .. . . . . . . . . . . . . .. 3.5.9 

Removal/ Replacement Cartridge ... 3.4.10 
Removalj Replacement Fixed Disk .. 3.4.11 

Indicator: 
Assembly, Track ............... F3-28 
Brush ....................... FI-19 
Location, Disk Drive Control and ... FI-18 

Indicators: 
Disk Controller LED ............ F 1-11 
Drive Controls and ............... T 1-4 

Inductosyn: 
Removal/ Replacement. . . . . . . . . . .. 3.4.6 
Waveform .................... F3-17 

Initial Troubleshooting Flowchart ...... F3-1 
Inspection, Disk ........................ 2.3.5 
Installation, Disk Cartridge ....... 1.2.1.5, Fl-22 
Integrity Check, System .................. 2.3.6 
Interconnect (Pedestal), Cabling ........ FI-5 I 
Interconnect (Single Drive), Cabling ..... FI-3 
Interconnect (Two Drives), Cabling ..... FI-4 
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Interface: 
Signal Pinout and 

Description. . . . . . . . . . . .. Appendix A 
Signals ................. 1.1.3.1, FI-6 

Interference, Head-to-Disk ........ : ...... 2.3.5 
Introduction: 

Corrective Maintenance ................. 3.1 
Preventive Maintenance . . . . . . . . . . . . . 2.1 

I/O Board . . . . . . . . . . . . . . . . . . .. 1.1.4.1 

Jumper Settings, Switch and . . . . . . .. 1.2.1.3 
Jumpers: 

Cable Adapter ................. FI-21 
Disk Controller . . . ............. F 1-10 
Unit Number .................. FI-21 

LED Indicators, Disk Controller ...... F I-II 
Loading the Disk Cartridge ......... FI-22 
Location: 

Carriage Lock Pin .. . ........... F 1-20 
Disk: 

Drive Control and Indicator ...... F 1-18 
Drive Replaceable Part ......... FI-15 

Velocity Transducer .............. F3-5 
Lock, Cartridge .................. FI-23 
Lock Pin: 

Carriage . . . . . . . . . . . . . . . . . . .. 1.2.1.2 
Location, Carriage .............. FI-20 

Magnet, Removal/ Replacement 
Velocity Transducer ............. 3.4.8 

Maintenance: 
Introduction: 

Corrective .................... 3.1 
Preventive .................... 2.1 

Schedule, Preventive .............. T2-2 
Supplies and: 

Tools, Corrective ............... T3-1 
Tools, Preventive ............... T2-1 

Test Equipment, Corrective ......... T3-1 
Motherboard, Removal/ Replacement ... 3.4.19 
Mounting: 

Actuator ...................... F3-6 
EOT ........................ F3-6 

Numbers, Part ................... TI-2 

Off-line Troubleshooting Flowchart ..... F3-2 
One-Track Seek Waveform ..... F3-19, F3-20 
Operating Precautions ............ 1.2.1.1 
Operation, Fault . . . . . . . . . . . . . . .. 1.2.1.9 
Operational Fault Troubleshooting 

Flowchart, Disk . . . . . . . . . . . . . . ... F3-4 

Pack Lock ..................... FI-23 
Alignment/ Adjustment ........... 3.5.10 
Removal/ Replacement ............ F3-13 
Switch, Removal/ Replacement ...... 3.4.13 

Part: 
Location, Disk Drive Replaceable .... F 1-15 
Numbers ...................... TI-2 

Parts and Assemblies, Field Replaceable .. TI-3 
Parts Description, Replaceable. . . . . . .. 1.1.4 
Parts List, Illustrated .............. F 1-15 

Change 1 Index-4 

Photograph: 
Disk: 

Controller ................... FI-8 
Drive ................ FI-12, FI-13 
System ..................... FI-J 

Physical Description: 
Controller . . . . . . . . . . . . . . . . . .. 1.1.3.2 
Drive . . . . . . . . . . . . . . . . . . . . .. 1.1.3.2 

Piggyback Board, Removal! 
Replacement Power Supply ........ 3.4.18 

Pinout and Description, Interface 
Signal. . . . . . . . . . . . . . . . .. Appendix A 

PM090, Preventive Maintenance ...... 2.3.1 
PM 180, Preventive Maintenance ...... 2.3.2 
Position Transducer, Removal! 

Replacement .................. 3.4.6 
Position Transducer Waveform ....... F3-17 
Power Down .................. 1.2.1.10 

Emergency ............... ... 1.2.1.11 
Power Supply: 

Board No.2, Removal; Replacement .. F3-15 
No. I Board .. . . . . . . . . . . . . . .. 1.1.4.6 
No.2 Board . . . . . . . . . . . . . . . .. 1.1.4.5 
Piggyback Board, Removal/ 

Replacement ................. 3.4.18 
Removal/ Replacement ....... 3.4.17, F3-14 

Power Up Procedure . . . . . . . . . . . .. 1.2.1.4 
Preamplifier: 

Adjustment, Servo .............. F3-16 
Board, AGC Servo . . . . . . . . . . . .. 1.1.4.3 

Precautions, Operating . . . . . . . . . . .. 1.2.1.1 
Preventive Maintenance: 

Introduction .................... 2.1 
PM09() .............................. 2.3.3 
PM180 .............................. 2·~3.4 
Schedule ......................... 2.3, T2-2 
Supplies and Tools .................... T2-1 
User Procedures ................. 2.3.1,2.3.2 

Procedure: 
Index: 

Alignment; Adjustment ........... T3-3 
Removal/ Replacement ........... T3-2 

Power Up ................... 1.2.1.4 
Proced ures: 

Removal and Replacement ........... 3.4 
Startup and Shutdown ........... 1.2.1 

Programming, Disk Controller. . . . . . .. 1.2.2 
Protect, Write. . . . . . . . . . . . . . . . .. 1.2.1.8 

Read/Write/ Erase: 
Board Block Diagram . . . . . . . . . . .. F 1-16 
R / W; E Board . . . . . . . . . . . . . . .. 1.1.4.8 

Related Documents . . . . . . . . . . .... Preface 
Removal and Replacement Procedures .... 3.4 
Removal, Emergency Disk Cartridge .. 1.2.1.7 
Removal (Normal), Disk Cartridge. . .. 1.2.1.6 
Removal! Replacement: 

Actuator ..................... F3-12 
Actuator Assembly . . . . . . . . . . . . .. 3.4.2 
Blower Motor ............ 3.4.20, 3.4.21 
Brush ....................... 3.4.14 
Brush Assembly ................ F3-13 
Card Case .................... 3.4.19 
Cartridge Index/ Sector Transducer ... 3.4.10 
Cartridge-On Switch ............. 3.4.13 
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Circuit Board ................. 3.4.16 
Controller . . . . . . . . . . . . . . . . . . .. 3.4.1 
End of Travel Assembly .......... 3.4.4 
EOT ....................... 3.4.4 
Fixed Disk ............... 3.4.5, F3-1O 

Index/ Sector Transducer ........ 3.4.11 
Front Panel. . . . . . . . . . . ......... F3-9 
Head ................... 3.4.3, F3-8 
Inductosyn ................... 3.4.6 
Motherboard .................. 3.4.19 
Pack Lock ................... F3-13 

Switch ..................... 3.4.13 
Position Transducer ............. 3.4.6 
Power Supply ............ 3.4.17, F3-14 

Board No.2 ................. F3-15 
Piggyback Board .............. 3.4.18 

Procedure Index ................. T3-2 
Sector Ring ................... 3.4.12 
Spindle Assembly. . . . . . . . . . . . . .. 3.4.9 
Spindle Drive Motor ............ 3.4.15 
Thermal Link ................. F3-11 
Velocity: 

Transducer. . . . . . . . . . . . . . . . .. 3.4.7 
Transducer Magnet ............ 3.4.8 

Replaceable: 
Part Location, Disk Drive ......... FI-I5 
Parts and Assemblies, Field ......... TI-3 
Parts Description . . . . . . . . . . . . . .. 1.1.4 

Retract Relay, Emergency. . . . . . . . .. 1.1.4.6 
Reverse Seek Waveform ............ F3-23 
R/W/E Board, Read/Write/Erase .... 1.1.4.8 

Schedule, Preventive Maintenance ... 2.3, T2-2 
Sector Board .................. 1.1.4.7 
Sector Ring, Removal/ Replacement .... 3.4.12 
Sector Transducer Adjustment ........ F3-29 
Sector Transducer Adjustment, 

Fixed Disk ................... F3-30 
Sector Transducer-See Index/ Sector 

Transducer ................... N / A 
Seek Waveform: 

Forward ..................... F3-22 
One-Track ............... F3-19, F3-20 
Reverse ...................... F3-23 
Two-Track ................... F3-21 

Servo: 
Board . . . . . . . . . . . . . . . .. 1.1.4.4, F3-24 
Preamplifier Adjustment .......... F3-16 
Preamplifier, Alignment/ Adjustment .. 3.5.2 
Preamplifier Board, AGC ........ 1.1.4.3 

Settings, Disk Drive Switch ......... FI-14 
Shutdown Procedures, Startup and .... 1.2.1 
Signal Pinout and Description, 

Interface . . . . . . . . . . . . . . . . Appendix A 
Signals, Interface. . . . . . . . . . . . 1.1.3.1, F 1-6 
Simulator, Armature Plate .......... F3-29 
Specifications: 

Disk System ................... Tl-l 
System . . . . . . . . . . . . . . . . . . . . .. 1.1.2 

Spindle Assembly, Removal/ 
Replacement .................. 3.4.9 
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Spindle Drive Motor, Removal! 
Replacement .................. 3.4.15 

Startup and Shutdown Procedures . . . .. 1.2.1 
Static Eliminator, Alignment/ 

Adjustment . . . . . . . . . . . . . . . . . .. 3.5.7 
Supplies and Tools: 

Corrective Maintenance ............ T3-1 
Preventive Maintenance . . .......... T2-1 

Switch and Jumper Settings ........ 1.2.1.3 
Switch: 

Alignment! Adjustment Cartridge-On .. 3.5.10 
Removal! Replacement: 

Cartridge-On ................ 3.4.13 
Pack Lock .................. 3.4.13 

Settings, Disk Drive . . . . . . . . . . . . . F 1-14 
Settings, TILINE Address .......... FI-9 

System: 
Block Diagram, Disk ............. FI-2 
Components, Disk ............... TI-2 
Detailed Block Diagram ........... F 1-7 
Integrity Check ....................... 2.3.6 • 
Photograph, Disk ................ FI-I 
Specifications . . . . . . . . . . . . . . . . .. 1.1.2 

Disk ....................... TI-I 

Temperature Stabilization, Alignment/ 
Adjustment .. . . . . . . . . . . . . . . . .. 3.5.1 

Test Equipment, Corrective Maintenance .. T3-1 
Thermal Link, Removal/ Replacement . . . F3-11 
TILINE Address Switch Settings ....... FI-9 
Tools: 

Corrective Maintenance Supplies and ... T3-1 
Preventive Maintenance Supplies and .. T2-1 

Track Indicator: 
Alignment/ Adjustment ........... 3.5.6 
Assembly .................... F3-28 

Transducer; 
Adjustment: 

Fixed Disk Index! Sector ........ F3-30 
Fixed Disk Sector ............. F3-30 
Index/ Sector ................ F3-29 

Magnet, Removal/ Replacement 
Velocity. . . . . . . . . . . . . . . . . . .. 3.4.8 

Removal! Replacement: 
Cartridge Index/ Sector .......... 3.4.10 
Fixed Disk Index! Sector ........ 3.4.11 
Position . . . . . . . . . . . . . . . . . . .. 3.4.6 
Velocity .................... 3.4.7 

Troubleshooting ................... 3.3 
Flowchart: 

Disk Operational Fault .......... F3-4 
Initial ...................... F3-1 
Off-line ..................... F3-2 

Two-Track Seek Waveform .......... F3-21 

Unit Number Jumpers ................... FI-21 

US;{air~.~~~~~~~~~s.: .................... 2.3.1 I 
Monthly ............................. 2.3.2 

Velocity Transducer: 
Location ...................... F3-5 
Magnet, Removal! Replacement ...... 3.4.8 
Removal/ Replacement. . . . . . . . . . .. 3.4.7 
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Waveform: 
FEOT ...................... F3-25 
Forward End-of-Travel ........... F3-25 
Forward Seek ................. F3-22 
Head Alignment ................ F3-26 
Index-to-Burst Period ............ F3-27 
Inductosyn ................... F3-17 

Index-6 

One-Track Seek ........... F3-l9, F3-20 
Position Transducer ............. F3-17 
Reverse Seek . . . . . . . . .......... F3-23 
Two-Track Seek ................ F3-21 

Words. Control. . . . . . . . . . . . . . . . .. 1.2.2 
Write Protect . . . . . . . . . . . . . . . . .. 1.2.1.8 
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