








































































































































































































































































































































































































































































































o]
{@ 945419-9702

K1 should not be removed until MAIN circuit breaker is in OFF posi-
tion. With K1 removed, emergency retract is disabled. Consequently,
heads must be manually retracted if spindle slows down below
tolerance limit.

CAUTION

9. Open power supply cover and remove relay K1 to provide access to heads.
i0. 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 A1P2 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 10,0 (Ais) 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 000A
8018 0002
801A 8008
801C 0400
801E 0000

Issue the command at 8010 using an “‘IC”’ verb.
b . Usethe ‘“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 10,,.
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18.

19.

20.
21.

22.

23,

Place oscilloscope channel A on sector (P1-B10 on 1/0 board), sync negative, internal on
channel A. See figure 3-27A.

Connect oscilloscope channel B to TPI on I/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.

With head O selected, place the bursi pulse in the center of the scope (figure 3-27B).

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).

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 lower head (#1, #3)
75037505-0 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 lower head (#1, #3)
70590209-6 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.

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).

Change 2
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100,5 uS FOR PRE—~ERASE HEADS (2400 r/min)
I. -l 18,75 + 3 {{S FOR STRADDLE-ERASE HEADS (2400 /min)

SCOPE SETTINGS:

HORIZ, 10 US/CM
VERT. 5 V/CM

GND

SYNC NEGATIVE ON
CHANNEL A AT
Pi—-B1C ON 1/C
BOARD

——m e ol - - —— -

SCOPE SETTINGS:

HORIZ, 10 US /CM

GND VERT. 0.5 V/CM

4.

CHANNEL B: TP1

”” ” " ON 1/0 BOARD

LA o

——
4 43

04 b
Ty

NOTE:
MEASUREMENT TO BE MADE AT THE PEAK OF THE LEADING

PULSE REGUARDLESS OF POLARITY. SOME CR PACKS PRO-
DUCE PULSES INVERTED TO PULSE SHOWN IN FIGURE.

Figure 3-27A. Index-To-Burst Period Waveform
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Figure 3-27B. Index-To-Burst Waveforms
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24. Check and record the index-to-burst period as shown in figure 3-27A.
| 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 3-27A.

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 RPM)

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 A1P2, reverse plug, and reconnect.
33. Install K1 and close power supply cover.
34. Set all switches on I/0 board back to original positions if altered by manual procedure.
35. Disconnect oscilloscope.
36. Install electronics cover.
37. Close top cover (base cabinet only).
3.5.6 TRACK INDICATOR CHECK AND ADJUSTMENT. Check and, if necessary, adjust the
track indicator as follows:
1. Open top cover (base cabinet only).
2. Remove electronics cover.

3. Set MAIN circuit breaker to ON position.

Change 2 3-74 Digital Systems Group



o
(@ 945419-9702

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.

The adjustment is made by loosening the clamp screw and sliding the transducer in or out

6. Using plastic shim stock, adjust clearance A to 0.76 + 0.13 mm (0.030 + 0.005 inches). I
for proper clearance.

7. After the transducer is properly adjusted, perform the index-to-burst period check and
adjustment procedure.
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TRACK INDICATOR
FIXED SCALE

LOCKING PIN

THERMAL LINK
BRACKET

CARRIAGE RETRACTED MOUNTING SCREWS

SWITCH

p——— THERMAL LINK
BRACKET

TRACK INDICATOR
MOVABLE SCALE

Figure 3-28. Track Indicator

ARMATURE PLATE

SIMULATOR \

—

INDEX/SECTOR

{ E TRANSDUCER
T

Figure 3-29. Index/Sector Transducer Adjustment

3.5.9 FIXED DISK INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT.
1. Set MAIN circuit breaker to OFF position.
2. Remove cabinet skin from left side (base cabinet only).

3. Remove module bottom cover.

0.076, -0.000 mm (0.010 + 0.003, -0.003, -0.000 inches). If clearance is out of tolerance,

I 4. Using plastic shim stock, check clearance A (figure 3-30). Clearance should be 0.25 +
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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SENSOR MOUNT INDEX/SECTOR

\ TRANSDUCER
1

szl; 1O }e— cLAMP sCREW
‘ ]

SECTOR RING
* re
A

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

3.5.10 CARTRIDGE-ON SWITCH CHECK AND ADJUSTMENT.

1.

Insert a disk cartridge in the drive and load the heads by depressing the START/STOP
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.

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.

Change 1
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APPENDIX A

DISK CONTROLLER AND DISK-DRIVE INTERFACE SIGNALS

Table A-1. Disk Controller and Disk-Drive Interface Signals

Drive
Signal Controller (Winchester)
Name Pin No. Connector Pin Description

Controller-to-Disk Signals: (Active in the low voltage state unless otherwise
specified)

ADDO001- P4-8 N Cylinder address. Valid when cylinder address

002- P4-30 s strobe, ADDSTB-, is low. A read or write oper-
004- P4-10 J ation need not load a new cylinder address
008- P342 X unless the heads must seek to a new track.
016- P4-22 f

032- P3-16 T

064- P3-24 b

128- P3-46 BB

ADD256- (MSB) P3-30 m

ADDSTB- P3-36 i 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.

SELECTA- P3-14 L 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.

SELECTB- P4-12 R 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
SELECTA-, above.

A-1 Digital Systems Group
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Table A-1. Disk Controller and Disk-Drive Interface Signals (Continued)

Drive
Signal Controller (Winchester)
Name Pin No. Connector Pin Description

DISKSEL- P4-36 AA 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 (SWAIN- or SWBIN-) before
setting the polarity of DISKSEL-. This signal is
called HS/1 within the disk drive.

HDSEL- P3-22 a 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 10 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/0 within the disk drive.

RG- P3-6 E 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.

WG- P3-26 e Write gate. Enables write current during a write
operation.

EG- P3-12 K Erase gate. Enables erase current during a write
operation, so the erase heads can “shear” flux
splatter at the outer track edges (straddle erase).

WDNCLK- P3-8 B 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- P3-38 w 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-1. Disk Controller and Disk-Drive Interface Signals (Continued)

Drive
Signal Controller (Winchester)
Name Pin No. Connector Pin Description

Disk-to-Controller Signals:

ADDACK- P4-26 P Address Acknowledge. Acknowledges accep-
tance and validity of cylinder address loaded
into the disk drive electronics. Addresses greater
than 407 are considered invalid.

FILERDY- P3-15 U 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-.

RDYSRW- P4-06 F 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-.

SKIC- P3-34 u 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.

INDMRK- P4-16 y Index Mark. A reference pulse which occurs
once every disk revolution when sector 0 rotates
under the R/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.

SECMRK- P4-14 W 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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Table A-1. Disk Controller and Disk-Drive Interface Signals (Continued)

Drive

Signal Controller (Winchester)

Name Pin No. Connector Pin Description
SECTORBO1- P4-20 c Sector Address. The disk drive electronics has a
SECTORBO02- P3-28 j sector counter which uses the index and sector
SECTORB04- P3-32 h marks to keep track of the current rotational
SECTORBO08- P4-28 n position of the selected disk. The disk controller
SECTORBI6- P4-34 v compares this current sector address to the

(MSB) 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.

RD- P3-2 C 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.

RCLK- P34 A Read Clock. Clock recovered from disk which is
used as basic disk I/ F clock for read operations.
Recovered from recorded double-frequency
clock data stream by phase-lock techniques.
Nominal pulse width is 100 nanoseconds, with
allowable variations from 50-150 nanoseconds.
Leading (falling) edge is the timing reference.

WP- P4-10 P 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.

WCHK- P4-24 h 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, Frase gate active without write gate for
more than 20 microseconds.
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Table A-1. Disk Controller and Disk-Drive Interface Signals (Continued)

Drive
Signal Controller (Winchester)
Name Pin No. Connector Pin Description

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

6. Low dc voltages in disk drive

7. Emergency retract condition, such as
motor under speed

SWAIN- P4-38 N/C Position of fixed/removable disk logical unit
number reversing jumper for st 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 1. This is the normal
situation. SWAIN- low means that the reversing
jumper is installed, so that the removable disk is
changed to logical unit | and the fixed disk is
changed to logical unit 0.

SWBIN- P4-40 N/C 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 fixed 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
® TFigures — 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 foliowed by a
dash (-) and a number:

Fx-yy

®  Other entries in the Index — References to other entries in the index are preceded by
the word “See” followed by the referenced entry.
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AA Model DSI10 Cartridge Disk Brush ............. ... ... ..... F3-13

System FMI . .................. Title Brush:

ACtUALOT . o\ttt i e F3-7 Assembly, Removal/Replacement . ... F3-13
Actuator: Indicator . . . . ... it FI-19

Assembly .................... F3-18 Removal/Replacement . . . . ... ..... 3.4.14
Removal/Replacement . ......... 34.2

Head Carriage . ............... 1.1.4.2 Cable Adapter Jumpers ............ F1-21

Mounting ..................... F3-6 Cabling: .

Removal/Replacement . . . ......... F3-12 Conflguratlons ................. 1.1.3
Adapter Jumpers, Cable . ........... F1-21 Interconnect (Pedestal) ............ F1-5
Address Switch Settings, TILINE . ... ... F1-9 Interconnect (Single Drive) ......... FI-3
Adjustment: Interconnect (Two Drives) .. ........ Fl-4

Fixed Disk: Card Cage, Removal/Replacement . . . ..3.4.19
Index/Sector Transducer ........ F3-30 Carriage:

Sector Transducer . ............ F3-30 Actuator, Head . .............. 1.14.2
Index/Sector Transducer .......... F3-29 Lock Pin ................... 1.2.1.2
Servo Preamplifier .............. F3-16 Location ................... F1-20

Adjustments, Drive Alignments and . ..... 3.5 Cartridge:

AGC Servo Preamplifier Board . .. ... 1.1.4.3 Index/Sector Transducer, Alignment/
Alignment Waveform, Head ......... F3-26 Adjustment . . ......... ... 35.8
Alignment/ Adjustment: Index/Sector Transducer, Removal/

Cartridge Index/Sector Transducer ... 3.5.8 Replacement . . ............... 3.4.10

Cartridge-On Switch .. ........... 3.5 10 Installation, Disk ......... 1.2.1.5, F1-22

FEOT .. ...ttt 353 Lock .............o it F1-23

Fixed Disk Index/Sector Transducer .. 3.5.9 Removai, Emergency Disk . ....... 1.2.1.7
Alignments and Adjustments, Drive . ..... 3.5 Removal (Normal), Disk ......... 1.2.1.6

Forward-End-of-Travel Transducer ... 3.5.3 Cartridge-On:

Head ......oo it 3.5.4 Switch:

Index-to-Burst Period . ........... 3.5.5 Alignment/ Adjustment . . ........ 35.10

Pack Lock ..........ccvuuuunn. 3.5.10 Removal/Replacement .. ........ 3.4.13

Procedure Index . . . ... ........... T3-3 Circuit Board, Removal/

Servo Preamplifier .............. 3.5.2 Replacement . ................. 34.16

Static Eliminator . .............. 3.5.7 Cleaning, Disk .................. 233

Temperature Stabilization ......... 3.5.1 Components, Disk System ........... T1-2

Track Indicator . ............... 356 Configurations, Cabling ............ 1.1.3
Armature Plate Simulator . . ......... F3-29 Control and Indicator Location,

Assemblies, Field Replaceable Parts and . .T1-3 Disk Drive ................... F1-18
Control Words .. ................ 1.2.2
Block Diagram: Controller:

Data Recovery Board ............ Fl1-17 Jumpers, Disk . ................ FI-10

Disk SyStem . ..o vvvve e ennn. F1-2 LED Indicators, Disk ............ Fl-11

Read/Write/Erase Board .. ........ FI-16 Photograph, Disk . . .............. F1-8

System Detailed .. ............... F1-7 Physical Description . ........... 1.1.3.2
Blower Motor, Removal/ Programming, Disk ............. 1.2.2

Replacement . ............ 3.4.20, 3.4.21 Removal/Replacement . . .......... 34.1
Board: Controls and Indicators, Drive ........ Ti4

AGC Servo Preamplifier . ........ 1.1.4.3 Corrective Maintenance:

Block Diagram: Introduction .................... 3.1
Data Recovery ............... F1-17 Supplies and Tools . . ............. T3-1
Read/Write/Erase . ............ F1-16 Test Equipment ....................... T3-1

Data Recovery . . . ............. 1.1.49

O o e 1.1.4.1 Daily User PM Procedures ............... 2.3.1

Power Supply No. 1 ............ 1.1.4.6 Data Recovery:

Power Supply No. 2. ........... 1.1.4.5 Board . ..................... 1.1.49

Read/Write/Erase R/W/E........ 1.14.8 Block Diagram ............... F1-17

Removal/Replacement: Description:

CIrCUIt « o v o e e e e e e e e e 3.4.16 Controller Physical . . ........... [.1.3.2

Power Supply Piggyback ........ 3.4.18 Drive Physical .. .............. 1.1.3.2
SECtOT v v v ot et 1.1.4.7 General . . .................... 1.1.1
SEIVO « vt 1.1.4.4, F3-24 Interface Signal Pinout .. .... Appendix A

Board No. 2,. Removal/ Replaceable Parts . . .. ........... 1.1.4
Replacement Power Supply ........ F3-15 Detailed Block Diagram, System ....... F1-7
Diagnostic Flowchart, DOCS ......... F3-3
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Disk: Index/Sector Transducer, Alignment/
Cartridge: Adjustment . . . ............... 359

Installation . . .......... 1.2.1.5, F1-22 Index/Sector Transducer, Removal/

Removal, Emergency .......... 1.2.1.7 Replacement . .. .............. 34.11

Removal (Normal) . .. ......... 1.2.1.6 Removal/Replacement . . . ... .. 3.4.5, F3-10
Cleaning..........covviiinnnnennnn... 2.3.5 Sector Transducer Adjustment ... ... F3-30
Controller: Flowchart:

Jumpers . ... oL F1-10 Disk Operational Fault

LED Indicators . . .. ........... Fl-11 Troubleshooting ............... F34

Photograph .................. F1-8 DOCS Diagnostic. . .« v v v v veevun.. F3-3

Programming ................ 122 Initial Troubleshooting ............ F3-1
Drive: Off-line Troubleshooting ........... F3-2

Control and Indicator Location . . .. F1-18 Forward-End-of-Travel Transducer,

Filter Mounting ..................... F2-1 Alignment/ Adjustment . .......... 353

Photograph ............ Fi-12, F1-13 Forward-End-of-Travel Waveform ..... F3-25

Replaceable Part Location ....... F1-15 Forward Seek Waveform ........... F3-22

Switch Settings . . ............. Fl-14 Front Panel, Removal/Replacement . . . .. F3-9
Inspection .. ............ e 2.3.5
Orglrg\sgl?:rlt F?"‘llt' :l".r(?u.b.le.sl.l(?o'tl'n.g .... F34 General Description . . . ............ 1.1.1
IS";S‘{‘G‘;,‘{?'/ Replacement Fixed ... .. F3-10 1£10) (SRR 2.3.5

Block Diagram ................ F1-2 Head: .

COMPONENTS « « « v voeeeennn s, T1-2 Alignment/Adjustment . .......... 354

Photograph . ................. Fl-1 Alignment Waveform ............ F3-26

Specifications . . ... ............ Ti-1 Carriage Actuator. .. ........... 1.1.4.2

DOCS Diagnostic Flowchart . . ........ F3-3 Removal/Replacement . . . .. . ... 3.4.3, F3-8

Documents, Related . . . ........... Preface Head-to-Disk Interference................ 2.3.5

Drive:

Alignments and Adjustments ......... 35 IMustrated Parts List .. ............ F1-15.
Control and Indicator Location, Index:

Disk ........ i, F1-18 Alignment/ Adjustment Procedure ... .. T3-3
Controls and Indicators . . .......... T4 Removal/Replacement Procedure .. ... T3-2
Filter Mounting, Disk .................. F2-1 Index-to-Burst Period:

Motor, Removal/Replacement Alignment/Adjustment ........... 355

Spindle ...........c.c0v.0.. 3.4.15 Waveform . ................... F3-27
Photograph, Disk . . . ....... F1-12, F1-13 Index/Sector
Physical Description . ........... 1.1.3.2 Transducer:

Replaceable Part Location, Disk . .. .. F1-15 Adjustment. ... ........00.n.. F3-29
Switch Settings, Disk ............ Fl1-14 Adjustment, Fixed Disk ......... F3-30
Alignment/ Adjustment:

Emergency: Cartridge ................. 358
Disk Cartridge Removal ......... 1.2.1.7 Fixed Disk ................ 359
Power Down ................. 1.2.1.11 Removal/Replacement Cartridge . . .3.4.10
Retract Relay ................ 1.1.4.6 Removal/Replacement Fixed Disk . .3.4.11

End of Travel Assembly, Removal/ Indicator:

Replacement . . . ............... 3.44 Assembly, Track ............... F3-28

EOT: Brush . ...... ... . ... ... ..., F1-19
Mounting ..................... F3-6 Location, Disk Drive Control and ... FI1-18
Removal/Replacement . . . ... ...... 344 Indicators:

Disk Controller LED ............ Fl1-11

Fault: Drive Controls and . . . ............ Ti4
Operation .........co0vuvunnn 1.2.19 Inductosyn:

Troubleshooting Flowchart, Removal/Replacement . . . .. ....... 3.4.6

Disk Operational . . ............. F3-4 Waveform . ................... F3-17

FEOT: Initial Troubleshooting Flowchart ... ... F3-1
Alignment/Adjustment . .......... 3.5.3 Inspection, Disk ........................ 2.3.5
Waveform . . ..o v v v i i e e e F3-25 Installation, Disk Cartridge .......1.2.1.5, F1-22

Field Replaceable Parts and Assemblies . .TI1-3 Integrity Check, System . ................. 2.3.6

Filter Mounting, Disk Drive ............... F2-1 Interconnect (Pedestal), Cabling . . ...... F1-5

Fixed Disk: Interconnect (Single Drive), Cabling . . . .. F1-3
Index/Sector Transducer Adjustment . . F3-30 Interconnect (Two Drives), Cabling . .... Fl4
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Interface: Photograph:

Signal Pinout and Disk:

Description. . . .......... Appendix A Controller .. ................. FI1-8
Signals . ................ 1.1.3.1, F1-6 Drive ................ F1-12, F1-13
Interference, Head-to-Disk ........ e 2.3.5 System ............ ... ... ..., Fl-1
Introduction: Physical Description:

Corrective Maintenance ................. 3.1 Controller . . ................. 1.1.3.2

Preventive Maintenance . . ........... 2.1 Drive ...................... 1.1.3.2
I[f/OBoard .................... 1.1.4.1 Piggyback Board, Removal/

Replacement Power Supply ........ 34.18

Jumper Settings, Switch and ........ 1.2.1.3 Pinout and Description, Interface
Jumpers: Signal . . ................ Appendix A

Cable Adapter . ................ Fl1-21 PMO090, Preventive Maintenance ...... 2.3.1

Disk Controller ................ F1-10 PMI180, Preventive Maintenance ...... 232

Unit Number . . ................ F1-21 Position Transducer, Removal/

Replacement . ................. 346
LED Indicators, Disk Controller .. .. .. Fi-11 Position Transducer Waveform ....... F3-17
Loading the Disk Cartridge ......... F1-22 Power Down .................. 1.2.1.10
Location: Emergency .................. 1.2.1.11

Carriage Lock Pin .............. F1-20 Power Supply:

Disk: Board No. 2, Removal/Replacement . . F3-15
Drive Control and Indicator . ... .. F1-18 No.1Board ................. 1.1.4.6
Drive Replaceable Part ......... F1-15 No.2Board ................. 1.145

Velocity Transducer .............. F3-5 Piggyback Board, Removal/

Lock, Cartridge . . . ............... F1-23 Replacement . . . .............. 3.4.18
Lock Pin: Removal/Replacement . . . . . .. 3.4.17, F3-14

Carriage .. ..cvviininnna... 1.2.1.2 Power Up Procedure ............. 1.2.14

Location, Carriage . ............. F1-20 Preamplifier:

Adjustment, Servo .. ............ F3-16

Magnet, Removal/ Replacement Board, AGC Servo . . ........... 1.1.43

Velocity Transducer ............. 3438 Precautions, Operating . . .......... 1.2.1.1
Maintenance: Preventive Maintenance:

Introduction: Introduction . ................... 2.1
Corrective .. ........00iuuuunun. 3.1 PMO90 ... 233
Preventive .................... 2.1 PMIBO ..... .. . 2.34

Schedule, Preventive . ............. T2-2 Schedule ......................... 2.3, T2-2

Supplies and: SuppliesandTools .................... T2-1
Tools, Corrective . . . ............ T3-1 User Procedures ................. 2.3.1,2.3.2
Tools, Preventive . . . ... ......... T2-1 Procedure:

Test Equipment, Corrective ......... T3-1 Index:

Motherboard, Removal/Replacement . . .3.4.19 Alignment/ Adjustment . . ......... T3-3
Mounting: Removal/Replacement . .......... T3-2

ACtuator . ... oo it F3-6 Power Up .......... ... ... 1.2.1.4

EOT ..... ... ... ... F3-6 Procedures:

Removal and Replacement . . ......... 34

Numbers, Part ................... T1-2 Startup and Shutdown ........... 1.2.1

Programming, Disk Controller........ 1.2.2

Off-line Troubleshooting Flowchart . . ... F3-2 Protect, Write . . . ............... 1.2.1.8

One-Track Seek Waveform .. ... F3-19, F3-20

Operating Precautions ............ 1.2.1.1 Read/ Write/ Erase:

Operation, Fault . ............... 1.2.1.9 Board Block Diagram ............ Fl-16

Operational Fault Troubleshooting R/W/EBoard .. .............. 1.1.4.8

Flowchart, Disk . ................ F3-4 Related Documents .............. Preface

Removal and Replacement Procedures ... .3.4

Pack Lock .............. ... .... F1-23 Removal, Emergency Disk Cartridge .. 1.2.1.7

Alignment/ Adjustment ........... 35.10 Removal (Normal), Disk Cartridge . ... 1.2.1.6

Removal/Replacement . . .. ........ F3-13 Removal/Replacement:

Switch, Removal/Replacement . .....3.4.13 Actuator . . ... ..o ii it F3-12

Part: Actuator Assembly .. ............ 34.2
Location, Disk Drive Replaceable . . . . FI-15 Blower Motor . ........... 3.4.20, 3.4.21
Numbers . ............. ... ... TI-2 Brush ... ........ ... ... 34.14

Parts and Assemblies, Field Replaceable . .TI-3 Brush Assembly . ............... F3-13

Parts Description, Replaceable........ 1.1.4 Card Case . ................... 34.19

Parts List, Illustrated . ... .......... Fl1-15 Cartridge Index/Sector Transducer .. .3.4.10

Cartridge-On Switch . ............ 34.13
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Circuit Board ................. 3.4.16 Spindle Drive Motor, Removal/
Controller .. .................. 34.1 Replacement .................. 34.15
End of Travel Assembly .......... 344 Startup and Shutdown Procedures . . ... 1.2.1
EOT ... ... i 344 Static Eliminator, Alignment/
Fixed Disk ............... 3.4.5, F3-10 Adjustment . .................. 357
Index/Sector Transducer ........ 34.11 Supplies and Tools:
Front Panel . ... ................ F3-9 Corrective Maintenance .. .......... T3-1
Head ................... 343, F3-8 Preventive Maintenance . . .......... T2-1
Inductosyn ......... ... 0 3.4.6 Switch and Jumper Settings ........ 1.2.1.3
Motherboard .. .......... ... ... 34.19 Switch:
Pack Lock ................... F3-13 Alignment/ Adjustment Cartridge-On . . 3.5.10
Switch..................... 3.4.13 Removal/Replacement:
Position Transducer ............. 34.6 Cartridge-On ................ 34.13
Power Supply ............ 34.17, F3-14 Pack Lock . . .........ovv.... 3.4.13
Board No. 2................. F3-15 Settings, Disk Drive .. ........... Fl-14
Piggyback Board . . ............ 34.18 Settings, TILINE Address .......... FI1-9
Procedure Index . ................ T3-2 System:
Sector Ring . .................. 34.12 Block Diagram, Disk ............. F1-2
Spindle Assembly . . ............. 349 Components, Disk . .............. T1-2
Spindle Drive Motor ............ 3.4.15 Detailed Block Diagram ........... F1-7
Thermal Link ................. F3-11 IntegrityCheck ............ccooiuu... 2.3.6
Velocity: Photograph, Disk . . . ............. Fl1-1
Transducer .. ................ 347 Specifications . . .. ......... .. ... 1.1.2
Transducer Magnet ............ 3438 Disk .......00 i, Tl-1
ble: e .
Relg;?’feia,ocation, Disk Drive .........FI-15 Tegléa_erature Stabilization, Alignment/
Parts and Assemblies, Field .. ....... T1-3 T justment .. ... .. RN SRR 3.5.1
S est Equipment, Corrective Maintenance . . T3-1
Parts Description . .............. 1.1.4 .
Thermal Link, Removal/Replacement . . . F3-11
Retract Relay, Emergency . ... ...... 1.14.6 TILINE Add Switch Setti F1-9
Reverse Seek Waveform . ........... F3-23 Tools. ress Switch Settings . . .. ... -

R/W/E Board, Read/Write/Erase . ... 1.1.4.8

Corrective Maintenance Supplies and . . . T3-1
Preventive Maintenance Supplies and . .T2-1
Track Indicator:

Schedule, Preventive Maintenance .. .2.3, T2-2 : .
Sector Board .................. 1.1.4.7 ﬁilsgemim/ Adjustment . .......... F33-523
Sector Ring, Removal/Replacement . . . .3.4.12 Tra'lsducez """"""""""
Sector Transducer Adjustment . ....... F3-29 A‘djustmént'
Sector Transducer Adjustment, Fixed Disk Index/Sector ........ F3-30
Fixed Disk ................... F3-30 Fixed Disk Sector . . . .. . . ... .~ F3-30
Sector Transducer-See Index/Sector Index/ Sector F3-29
Transducer S N/A Magnet, Removal/ Replacement
Seek Waveform: Velocity 34.8
(l;(r)l?:vTa;gcl;- T F3-19 Eg:gg Removal/Replacement:
Reverse . . . ... ooTon ’ F3-23 Cartridge Index/Sector . ......... 3.4.10
""""""""""" Fixed Disk Index/Sector ........34.1]
Two-Track ................... F3-21 Position 346
Se]rg\;gr d 1.1.4.4. F3-24 Velocity . . .....ciiiin i, 347
S Tt Lttt S Troubleshooting ................... 33
Preamplifier Adjustment .......... F3-16 Flowchart:
Preamplifier, Alignment/ Adjustment .. 3.5.2 : o
Preamplifier Board, AGC ........ 1.1.4.3 EllistlicaIOperatlonal Fault .......... gg_‘;
Settings, Disk Drive Switch ......... F1-14 Offdine ..l it F3-2
Shutdown Procedures, Startup and .... 1.2.1 o VT S
Signal Pinout and Description, Two-Track Seek Waveform.......... F3-21
Interface ................ Appendix A :
Signals, Interface . . .. ... ... .. 1131, F1-6 e ober JUIDETS. . v Fl-21
Simulator, Armature Plate .......... F3-29 Daily ) 2.3.1
Specifications: om oA LI LI LLILIIII RN 231
Disk SYStem « ... ovorrrenennn ., Ti-1 ) 2 .
System ...................... 1.1.2 Velocity Transducer:
Spindle Assembly, Removal/ LOCAtION « v vttt e F3-5
Replacement . ................. 349 Magnet, Removal/Replacement . . . . . . 348
Removal/Replacement . . .. ........ 34.7
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Waveform: One-Track Seek . .......... F3-19, F3-20
FEOT ....... ... ... F3-25 Position Transducer ............. F3-17
Forward End-of-Travel ........... F3-25 Reverse Seek . .. ............... F3-23
Forward Seek ................. F3-22 Two-Track Seek . . . ............. F3-21
Head Alignment................ F3-26 Words, Control . . ................ 1.2.2
Index-to-Burst Period ............ F3-27 Write Protect .. ................ 1.2.1.8
Inductosyn ................... F3-17

Index-6 Digital Systems Group



CUT ALONG LINE

USER’S RESPONSE SHEET

Manual Title:__Model 990 Computer Model DS10 Cartridge

Disk System Field Maintenance Manuai (945419-9702)

Manual Date:_ 15 August 1980 Date of This Letter:
User’s Name: Telephone:
Company: Office/Department:

Street Address:

City/State/Zip Code:

Please list any discrepancy found in this manual by page, paragraph, figure, or table number in
the following space. If there are any other suggestions that you wish to make, feel free to
include them. Thank you.

Location in Manual Comment/Suggestion

NO POSTAGE NECESSARY IF MAILED IN U.S.A.
FOLD ON TWO LINES (LOCATED ON REVERSE SIDE), TAPE AND MAIL



FOLD

NO POSTAGE

NECESSARY

IF MAILED
IN THE

UNITED STATES

(BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 7284 DALLAS, TX

POSTAGE WILL BE PAID BY ADDRESSEE

TEXAS INSTRUMENTS INCORPORATED
DIGITAL SYSTEMS GROUP

ATTN: TECHNICAL PUBLICATIONS

P.O. Box 2909 M/S 2146
Austin, Texas 78769

FOLD



]
Texas Instruments U.S. District Sales and Service Offices
(A complete listing of U.S. offices is available from the
district office nearest your location)

California
831 S. Douglas Street
El Segundo, California 90245
(213) 973-2571

100 California Street

Suite 480

San Francisco, California 94111
(415) 781-9470

776 Palomar Avenue
P.O. Box 9064

Sunnyvale, California 94086
(408) 732-1840*

3186 Airway

Suite J

Costa Mesa, California 92626
(714) 540-7311

Colorado
9725 East Hampden Avenue
Suite 301
Denver, Colorado 80231
(303) 751-1780

Florida
1850 Lee Road
Suite 1156
Winter Park, Florida 32789
(305) 644-3535

Georgia
3300 Northeast Expressway
Building 9
Atlanta, Georgia 30341
(404) 458-7791

*Service telephone number

063 S

808-955-2617 (Hawaiian Islands)

Illinois Texas
515 West Algonquin Road 8001 Stemmons Expressway

Arlington Heights, lllinois 60005 P.0. Box 226080

(312) 640-2900 M/S 3108

(800) 942-0609* Dallas, Texas 75266
Massachusetts (214) 689-4460

504 Totten Pond Road 13510 North Central Expressway

Waltham, Massachusetts 02154 P.O. Box 225214

(617) 890-7400 M/S 393
Michigan Dallas, Texas 75265

24293 Telegraph Road (214) 238-3881

Southfield, Michigan 9000 Southwest Freeway, Suite 400

(313) 353-0830
(800) 572-8740* Houston, Texas 77074
. (713) 776-6577
Minnesota

7625 Parklawn Avenue
Minneapolis, Minnesota 55435

8585 Commerce Drive, Suite 518
Houston, Texas 77036

(612) 830-1600 (713) 776-6531
Missouri (713) 776-6553*

2368 Schuetz

St. Louis, Missouri 63141 Virginia

(314) 569-0801* 1745 Jefferson Davis Highway
New Jersey

Crystal Square 4, Suite 600

1245 Westfield Avenue Arlington, Virginia 22202

Clark, New Jersey 07066 703) 553-2200

(201) 574-9800 (703)
Ohio Wisconsin

4124 Linden Avenue Iscon:

Dayton, Ohio 45432 200 Bistops Way

513) 258-3877 ure

(613) Brookfield, Wisconsin 53005
Pennsylvania (414) 784-1323

420 Rouser Road
Coraopolis, Pennsylvania 15108
(412) 771-8550

TI-CARE*

Centralized Dispatch Telephone Numbers
‘

303-751-1780

for Requesting Service

800-
201-574-9800
New Jersey
North of
Princeton

325-4553

714>
540-7311 800-
800-
7.
854:5273 525-8055

800-
325-4324

800-241-3047
800-392-1488

Houston Customers-
713-776-6511
Ext. 553 or 554

installation for Computer Systems
800-231-2807

. 713-937-1200 (Texas only, collect)
*Service mark of Texas Instruments

Dallas Customers-
214-238-3881

The Tl Customer Support Line is available to answer our customers’ complex
technical questions. The extensive experience of a selected group of Tl senior
engineers and systems analysts is made available directly to our customers. The TI
Customer Support Line telephone number is (512) 250-7407.



° TEXAS INSTRUMENTS
INCORPORATED

DIGITAL SYSTEMS GROUP
POST OFFICE BOX 2909 AUSTIN, TEXAS




