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RKO5-TA

RKOS5 - Exerciser



1.1 INTRODUCTION

This manual provides a complete description of the RK0S

Exerciser, including physical, functional, logic level, and

flow diagram descriptions, specificatiors, and operation and

maintenance procedures.

1.2 GENERAL DESCRIPTION

The RKOS Exerciser is a portable unit used to cxercise the

RKOS5 Disk Drive off-line. The unit generates all the control

signals necessary to exercise the disk drive linear positioner

circuitry and write circuitry; the processor and drive

controller are not needed.

The exerciser can be used to isolate :nost hard disk drive

faults and to verify proper operation once the fault has

been corrected.

NOTE

If reliability problems are encountered, the disk

drive should be checked out on-line, using

MAINDEC diagnostics.

The exerciser is completely contained in an aluminum

chassis and is powered by the RKOS5 Disk Drive power

supply. A special 4-wire power cable serves to route the

power supply outputs (+15V, -15V, +5V) to the

exerciser without interrupting power to the disk drive.

1.3 PHYSICAL DESCRIPTION

The exerciser (Figure 1-1) consists of five subassemblies and

two cable assemblies: exerciser chassis, front panel, bus

terminator module, test positioner module, test writer

module, bus cable assembly, and power cable.

1.3.1 Exerciser Chassis

The 9605720 chassis is a 6-1/10 in. high by 11-9/10 in.

wide by 3-6/10 in. deep metal box with a hinged front

panel.

CHAPTER 1

GENERAL INFORMATION
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1.3.2 Bus Terminator Module

The M930 Bus Terminator module (Figure 1-2) is a dual

height module that is mounted in slot 2 of the connector

block and contains all the circuitry necessary to terminate

the Unibus.

1.3.3 Positioner Exerciser Module

The G503 Positioner Exerciser Module (Figure 1-1) is a

dual height module that is mounted in slot 3 of the

connector block. This module contains all the logic

necessary to exercise the disk drive linear positioner

circuitry. In response to front panel switch setting and disk

drive control signal inputs, the module generates control

signal and cylinder address outputs to the disk drive linear

positioner circuitry. The module also monitors the disk

drive fault lines and illuminates the front panel fault

indicators when a fault is detected. Refer to engineering

drawing D-CS-G503-0-1 for a complete physical layout and

parts identification.

1.3.4 Writer Exerciser Module

The G502 Writer Exerciser Module (Figure 1-1) is a dual

height module that is mounted in slot 4 of the connector

block. This module contains all the logic necessary to

exercise the disk drive write circuitry. In response to front

panel switch settings and disk drive control signal inputs,

the module generates control signals, clock, and data

outputs to the disk drive write circuitry. Refer to engi-

neering drawing D-CS-G502-0-1 for a complete physical

layout and parts identification.

1.3.5 Front Panel

The 9605719 front panel (Figure 1-1) contains a 4-pin

female Mate-N-Lok input power connector and controls

and indicators necessary to exercise the disk drive. Refer to

engineering drawing D-UA-RKO05-TA-0 for wiring data,

parts identification, and a complete physical layout.
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Figure 1-3 Unibus Cable Assembly

1.3.6 Unibus Cable Assembly

The BC11A Unibus Cable Assembly (Figure 1-3) consists of

a 120-conductor ribbon cable with a bus connector

attached to each end. One bus connector is mounted in slot

1 of the exerciser connector block and the other connector

is mounted in slot 8 of the disk drive electronic module.

The Unibus cable is the only signal interface between the

exerciser and disk drive. Refer to engineering drawing

D-UA-BC11A-0-0 for physical specifications.

1.3.7 Power Cable

The 9606036 power cable (Figure 14) consists of a 6-ft

4-wire cable harness, a 4-pin male Mate-N-Lok connector

(P1), a 9-pin male Mate-N-Lok connector (P2), and a 9-pin

female Mate-N-Lok connector (J1). The 4-pin Mate-N-Lok

connects to connector J1 located o1 the exerciser front

panel. The two 9-pin Mate-N-Loks connect between the

disk drive power supply and the disk drive power harness.

The power cable routes dc power from the disk drive to the

exerciser. Refer to engineering drawing D-IA-9606036-0-0

for complete physical specifications and wiring data.

1.4 SPECIFICATIONS

1.4.1 Environmental

Ambient Temperature

50° to 110° F (67° to 73° F nominal)

Relative Humidity

8 to 80% (no condensation)

1.4.2 Power Requirements

Input Voltage (dc)

+15 £0.75 Vdc '

15+ 0.75 Vdc gi’ij:f Zav‘v?sior <lhsk
+5+0.15 Vdc P pPpPly-

1.4.3 Packaging

Height: 6-1/10 in.

Width: 11-9/10 in.

Depth: 3-6/10 in.

Weight: Less than 10 1b

68918
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CHAPTER 2

UNPACKING, SET-UP

AND ACCEPTANCE TESTING

2.1 UNPACKING PROCEDURE

To unpack the RKOS Exerciser, proceed as follows:

1. Unpack the unit from the shipping container

and inspect for damage. Damage claims should

be directed to the responsible shippers.

2. Check that the Unibus and power cables are

included with the exerciser.

2.2 SET-UP PROCEDURE

NOTE

The RKOS Exerciser may be coanected to one

disk drive or as many as four disk drives

simultaneously; however, the exerciser can only

exercise one drive at a time.

1. To connect the RKOS Exerciser to one RK05

Disk Drive, the Unibus cable is installed as

follows (Figure 2-1):

a. Unplug the disk drive ac power cord.

b. Open the exerciser chassis and mount

either end of the Unibus cable assembly

(BC11A) into slot 1 of the connector

block.

c. Remove the disk drive prefilter and

ensure that the bus terminator module is

mounted in slot 7 of the disk drive

electronic module.

d. Mount the other end of the Unibus cable

assembly into slot 8 of the disk drive

electronic module.

To connect the RKO5 Exerciser to four RK05

Disk Drives, the Unibus cable is installed as

follows (Figure 2-2):

a. Remove all power from the RKOS Disk

Drives.

b. Disconnect the controller end of the

Unibus cable, which connects the RK05

Disk Drive to the controller module.

c. Open the exerciser chassis and mount the

disconnected Unibus cable into slot 1 of

the connector block.

To install the RKOS Exerciser power cable,

proceed as follows (Figure 2-1):

a. Remove the RKOS Disk Drive top cover.

b. Disconnect the P1 Mate-N-Lok connector

on the disk drive power supply.

c. Connect the 9-pin female connector (J1)

of the exerciser power cable to P1.

d. Connect the 9-pin male connector (P2) of

the exerciser power cable to Mate-N-Lok

connector J1 on the disk drive power

supply.

e. Connect the 4-pin male connector (P1) of

the exerciser power cable to the 4-pin

female connector (J1) located on the

exerciser front panel.

(continued on page 2-3)
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j- Set the exerciser front panel Drive

Selector knob to the ID (disk drive

identification number) of the disk drive

to be exercised.

2.3 ACCEPTANCE TEST PROCEDURE

The exerciser is shipped ready-to-use. If the unit is not

operating properly, refer to Chapter 5 (Maintenance) and

diagnose and correct the problem. Service should be

performed by qualified service personnel only.

To test the exerciser, obtain an RKOQ5 Disk Drive that is

known to be operating properly, and set the exerciser up

for testing in accordance with the set-up procedure

described in Paragraph 2.2. After completing the set-up

Figure 2-2 RKOS Exerciser to Multiple RKOS5 Disk Drives

Connection Diagram

f. Set the exerciser front panel Write

Constant toggle switch to the down

position.

CAUTION

The disk drive write circuitry must

not be exercised while an alignment

disk cartridge is installed in the disk

drive as serious damage to the

alignment tracks may result. The

alignment disk cartridge is

identified by a red access door

and/or a red label.

g. Apply power to the disk drive(s); observe

the disk drive blower motor comes on

immediately. After a short delay, the

door lock solenoid energizes and the

exerciser front panel POWER ON indi-

cator illuminates.

h. Set the disk drive RUN/LOAD switch to

LOAD and insert the DECpack.

i. Set the RUN/LOAD switch to RUN;

observe the DECpack rotates.

procedure, perform the following test procedures.

NOTE

If faulty operation is detected at any point in

the following procedure, refer to Chapter 5 and

correct the fault before proceeding to the next

step in the procedure.

2.3.1 Writer Exerciser Module Test Procedure

1.

2.

Set the Write Sector knob to “ALL.”

Set the Head Select-UPPER/LOWER toggle

switch to UPPER.

Depress the WRITE pushbutton repeatedly;

observe the disk drive front panel WT indicator

illuminates momentarily each time the WRITE

pushbutton is depressed.

Set the Constant Write toggle switch to ON;

observe the disk drive front panel WT indicator

illuminates and does not extinguish until the

Constant Write toggle switch is set to the down

position.

NOTE

An oscilloscope (Tektronix 453 or equiv-

alent) is required to perform the follow-

ing steps.

Connect channel 1 scope probe to pin BO8M?2

on the RKOS Disk Drive logic block.



10.

11.

Toggle the exerciser Head Select toggle switch

up and down; observe a HIGH level signal

(+3 V) when the toggle switch is set to LOWER

and a LOW level signal when the toggle switch

is set to UPPER.

Set the oscilloscope controls as follows:

o Vertical

Mode = ADD

Sensitivity = 1 V/div

Coupling = dc

o Sweep

A sweep time = 5 ms/div

Trigger = Normal

Connect the channel 1 probe to BOSL2

(WRITE GATE L) on the RKOS5 Disk Drive

logic block.

Connect the channel 2 probe to AOQ2R2

(INDEX PULSE) on the RKO5 Disk Drive logic

block.

Set exerciser Constant Write toggle switch to

ON.

Set the Write Sector knob to 0; observe the

display shown in Figure 2-3.

12.

13.

14.

15.

16.

Set Write: Sector knob to positions 1 through 9;

observe the index pulse moves in discrete steps.

NOTE

The index pulse is not visible on the

photograph shown in Figure 2-3 due to

photographic resolution limitations.

Set the oscilloscope controls as follows:

o Ve -tical

Mode = Ch1l

Sersitivity = 1 V/div

Coupling = dc

o Swzep

A sweep time = 0.2 us/div

Triyger = Normal

Set all exerciser Data Bit toggle switches to the

0 position.

Connect channel 1 scope probe to AOSF2 on

RKOS D:sk Drive logic block and uncalibrate

the scope horizontal sweep to display four

negative-going pulses as shown in Figure 2-4a.

Set all four Data Bit toggle switches to the 1

position; observe eight negative-going pulses as

shown in Figure 24b.

INDEX PULSE APFEARS HERE

Figure 2-3 Write Gate Data Waveform

24



a. Clock Waveform

b. Clock and Data Waveform

Figuwe 2-4 Writer Exerciser Clock and Data Waveforms

2-5



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Toggle each of the Data Bit toggle switches;
observe that each switch controls one of the
negative-going pulses.

Set the oscilloscope controls as follows:

° Vertical

Mode = CH1

Sensitivity = 0.5 V/div

Coupling = dc

° Sweep

A sweep time = 0.5 us/div

trigger = normal

Connect scope probe to TP3 on card G180
(ABO1 in RKOS5 Disk Drive).

Set exerciser RUN switch to the down position.

Set exerciser Constant Write and DC Erase

toggle switches to the down positions.

Set exerciser Write Sector knob to ALL.

Set exerciser Head Select toggle switch to
UPPER.

Depress exerciser WRITE pushbutton; observe

data appears on display as shown in Figure

2-5a.

Set exerciser Head Select toggle switch to

LOWER and depress the WRITE pushbutton;

observe data appears as shown in Figure 2-5a.

Set the exerciser Head Select toggle switch to

UPPER.

Set the exerciser DC Erase toggle switch to ON

and depress the WRITE pushbutton; observe

data is erased completely as shown on Figure

2-5b.

Set the exerciser Head Select toggle switch to

LOWER; observe data is still present as shown

on Figure 2-5a.

Depress the exerciser WRITE pushbutton;

observe data is erased completely as shown on

Figure 2-5b.

Repeat steps 23 through 29 for sectors 0—9.
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2.3.2 Positioner Exerciser Module Test Procedure

1.

2.

10.

11.

12.

13.

14.

Set the Function knob to STEP.

Set the FWD/REYV switch to FWD.

Set the RTZ toggle switch to the down

position.

Set the RUN switch to the up position; observe

the linear positioner moves to ever increasing

(inward) cylinder addresses.

Set the FWD/REV toggle switch to REV:

observe the linear positioner moves to ever

decreasing (outward) cylinder addresses.

Set all Cylinder Address toggle switches to 0.

Set the Function knob to ALT; observe the

linear positioner moves back and forth between

cylinde- address O and ever decreasing cylinder

addresses.

Set the FWD/REV switch to FWD; observe the

linear positioner moves back and forth between

cylinder address O and ever increasing cylinder

address.

Set the RUN toggle switch to the down

position.

Set the Function knob to OSC.

Set the following Cylinder . Address toggle

switches to the 1 position: 128, 64, 8, and 2

(cylinder address 202).

Momentarily set the RUN toggle switch to the

up position; observe the linear positioner moves

to cylinder address 202.

NOTE

Refer to Figure 2-6 for instructions on

reading the vernier.

Set Cylinder Address toggle switch 1, 4, 16, or

32 to th: 1 position.

Set the RUN toggle switch to the up position;

observe the exerciser ADDR INV (address

invalid) ndicator illuminates.



a. Write Data Waveform

b. Erase Data Waveform

Figure 2-5 Write Data Waveforms



15. Set the RUN toggle switch to the down 18. Set the RUN toggle switch to the up position

position and set all Cylinder Address toggle and set the Function knob to RAND); observe
switches to O. the linear positioner moves to random cylinder

addresses.

19. Put the RKOS Disk Drive servo amp switch
16. Set Cylinder Address toggle switch 128 to 1 (located to the left of the positioner assembly)

and momentarily set the RUN toggle switch to to the down position; observe the exerciser
the up position; observe the linear positioner SEEK INC (Seek Incomplete) indicator illumi-

moves to cylinder address 128. nates. Return the servo amp switch to the up

position.

20. Set the RTZ toggle switch to the up position;
17. Repeat steps 15 and 16 using each of the observe the linear positioner moves to cylinder

remaining Cylinder Address toggle switches. address () and stops.

/'REGULAR SCALE

50 200 50 100 50 00

L Lo e P by g v b by g gyl

Chr T 1T 1T 1
o) 8 6 4 2 ‘

\ PERFECTLY ALIGNED
VERNIER SCALE

TO READ A VERNIER, proceed

As follows:

a. Determine the whole number value of the nearest regular scale marking to the right of Vernier scale triangle ().

b. Add that value to the value of the vernier scale marking that aligns perfectly with a regular scale marking.

c. In the illustration shown above the vernier reading is: Regular Scale Marking = 200

Vernier Marking 2

Vernier Reading 202

cP-0808

Figure 2-6 How to Read a Vernier
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3.1 SCOPE

This chapter covers complete operation of the exerciser and

includes a description of front panel controls and indicators

and modes of operation and a utilization procedure.

3.2 CONTROLS AND INDICATORS

The RKO5 Exerciser front panel (Figure 3-1) controls and

indicators can be functionally separated into two cate-

gories: writer exerciser controls and positioner exerciser

n 12 13 14 16 15

CHAPTER 3

OPERATION

controls and indicators. The writer exerciser controls

directly control the writer exerciser logic and enable

manual selection of the upper or lower disk drive read/write

head. The positioner exerciser controls and indicators

directly control the positioner exerciser logic and monitor

disk drive fault lines and +15 V input power. The front

panel drive selector knob selects the ID of the disk drive to

be exercised. Figure 3-1 shows the exerciser front panel,

and Table 3-1 provides a complete description of each

control and indicator.

Figure 3-1

3-1
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RKOS Exerciser Front Panel Controls and Indicators



Table 3-1

Exerciser Controls and Indicators

Item Description Function

1 POWER ON indicator Muminates when +15 V input power is present.

2 Constant Write-ON toggle switch Enables the writer exerciser logic to perform

repeated write operations on the selected sector.

3 DC Erase-ON toggle switch Places a constant HIGH on the writer exerciser

logic clock and data output line, thus erasing the

selected sector.

4 4-Pin Connector Input power connector, connects to RKOS Disk

Driver power sunply via the power cable.

5 Data Bits toggle switches Enable manual selection of data bits output to the

disk drive by the writer exerciser logic.

6 Head Select-UPPER/LOWER Selects read/wrize head at the selected RKOS Disk
toggle switch Drive.

7 WRITE pushbutton Enables the writer exerciser logic to perform a

single write operation on sectors 0—9 or all

sectors

8 Write Sector Knob Selects sectors 0-9 or all sectors for writing by the

writer exerciser logic.

9 Drive Sector Knob Selects ID of disk drive to be exercised (switch

output goes directly to disk drive).

10 Function Knob Selects one of four position exerciser modes of

operation:

a. Step

b. Alternate

¢ Oscillate

d Random

(See Paragraph 3.3 for a complete description of

modes of operation.)

11 RUN toggle switch Enables the positioner exerciser to perform a

position operation each time the disk drive enters

the ready state, i.e., R/W/S READY L asserts.
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Table 3-1 (Cont)

Exerciser Controls and Indicators

Item Description Function

12 RTZ toggle switch

13 FWD/REV toggle switch

14 ADDR INV indicator

15 SEEK INC indicator

16 Cylinder Addrzss - 1, 2,4, 8, 16,

32, 64, 128 toggle switches

Clears the address counter to a count of O,

extinguishes the ADDR INV indicator if

illuminated and asserts the RESTORE L output to

disk drive. RESTORE L initiates a restore

operation in the disk drive.

Enables the address counter to count up (FWD) or

count down (REV).

Illuminates when the BUS ADDRESS INVALID L

input line asserts. The disk drive asserts the BUS

ADDRESS INVALID L line when the cylinder

address is considered to be greater than 202.

Illuminates when the BUS SEEK INCOMPLETE

input line asserts. The disk drive asserts BUS SEEK

INCOMPLETE when the seek operation is not

completed.

Enables manual selection of cylinder address for

use in the alternate and oscillate modes.

3.3 MODES OF OPERATION

The positioner exerciser logic operates in four different

modes selectable via the Function knob.

3.3.1 Step Mode

In the step mode of operation coasecutive cylinder

addresses are provided to the disk drive. An address counter

internal to the positioner exerciser logic is the source of the

consecutive addresses. If the FWD/REV switch is set to

FWD, the address counter starts at whatever count it

contained when the step mode was selected and increments

by one after each cylinder seek operation is completed.

When cylinder address 202 is reached, the address counter

is cleared to a count of 0 and continues to increment by 1.

If the FWD/REYV switch is set to REV, -he address counter

decrements by 1 after each cylinder seek. operation; when a

count of minus 1 is reached, the addres; counter is loaded

to a count of 202 and the process continuaes.

Thus, in the step mode the positioner exerciser will

generate all 203 cylinder addresses (0—202) consecutively

and gate them out to the disk drive.

3.3.2 Alternate Mode

In the alternate mode of operation, the positioner exerciser

alternately selects the front panel Cylinder Address

switches and internal address counter as the source of the

cylinder address. The Cylinder Address switches are con-

trolled manually by the operator and are normally set to

address 0. However, these switches may be set to any

address at the operator’s discretion. If the FWD/REV

switch is set to FWD, the internal address counter will

increment by 1 each time the address counter is selected as

the source of the cylinder address, i.e., on alternate cylinder

seek operations. When the counter reaches a count of 202,

it is cleared to 0 and the process continues.

3.3.3 Oscillate Mode

The oscillate mode is similar to the alternate mode in that

the positioner exerciser logic alternately selects the cylinder

address switches and the internal address counter as the

source of the cylinder address. In the oscillate mode,

however, the internal address counter is held to a count of

0. Hence the cylinder seek operations oscillate back and

forth between the contents of the manually controlled

cylinder address switches and 0.



3.3.4 Random Mode

In the random mode, pseudo random cylinder addresses
provided by the internal address counter are gated out to

the disk drive. An internal clock referred to as the fast

clock is enabled in this mode which increments/decrements
the address counter until a strobe occurs. When the strobe

occurs the fast clock is shut off, the contents of the address

counter is used to perform a seek operation, and the

counter is incremented/decremented by 1. The fast clock is

then enabled again and the process is repeated. If the

FWD/REV switch is set to FWD, the cylinder address of
each successive cylinder seek operation is greater than that

of the previous operation until a count of 202 is reached.

At a count of 202, the counter is cleared and the process

continues. If the FWD/REV switch is set to REV, the

cylinder address of each successive cylinder seek operation

is less than the previous operation until a count of minus 1

is reached. At a count of minus 1, the counter is loaded to a

count of 202 and the process continues.

3.4 UTILIZATION PROCEDURE

To exercise the RKOS Disk Drive, set up the exerciser and

disk drive per Paragraph 2.2 and perform the following
operating procedures (Table 3-2).

CAUTION

DO NOT attempt to exercise the disk drive

write circuitry with an alignment disk cartridge

installed in the disk drive as serious damage to

the alignment tracks may result. The alignment

disk cartridge is identified by a red access door

and/or a red label.

Table 3-2

Exerciser Operating Procedure

Procedure Indication

1. To position the read/write heads to a particular cylinder:

a. Set the RTZ and RUN toggle switches to the down

position.

b. Set the Function knob to OSC.

c. Set the Cylinder Address toggle switches to the

desired cylinder address (0—202).

d. Quickly toggle the RUN toggle switch to RUN and

off; repeat until positioner stops at the selected

cylinder.

2. To position the read/write heads to ever increasing

cylinder addresses:

a. Set the FWD/REYV toggle switch to FWD.

b. Set the Function knob to STEP.

c. Set the RUN toggle switch to RUN.

Observ: the linear positioner moves to

the selected cylinder and stops.

Observe the linear positioner moves to

ever increasing cylinder addresses.
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Table 3-2 (Cont)

Exerciser Operating Procedure

Procedure Indication

To position the read/write heads to ever decreasing

cylinder addresses:

a. Set the function knob to STEP.

b. Set the FWD/REV toggle switch to REV.

c. Set the RUN toggle switch to RUN.

To alternately position the read/write heads to a selected

cylinder address and ever increasing cylinder addresses:

a. Set the RTZ and RUN toggle switches to the down

position.

b. Set the Function knob to ALT.

c. Set the Cylinder Address toggle switches to the

desired cylinder add-esses (0- 202).

d. Set the FWD/REV switch to FWD.

e. Set the RUN toggle switch to RUN.

To alternately position the read/write heads to a selected

cylinder address and ever decreasing cylinder addresses:

a. Perform steps 4a through 4c.

b. Set the FWD/REYV switch to REV.

c. Set the RUN toggle switch to RUN.

Observe the linear positioner moves to

ever decreasing cylinder address.

Observe the linear positioner moves back

and forth between the selected cylinder

address and ever increasing cylinder

addresses. When the increasing cylinder

addresses reach 202, the positioner moves

directly to cylinder address O and the

process continues.

Observe the linear positioner moves back

and forth between the selected cylinder

address and ever decreasing cylinder

addresses. When the decreasing cylinder

addresses reach 0, the positioner moves

directly to cylinder address 202 and the

process continues.



Table 3-2 (Cont)

Exerciser Operating Procedure

Procedure ) Indication

To oscillate the read/write heads back and forth between

a selected cylinder address and cylinder address O:

a. Set the RTZ and RUN toggle switches to the down

position.

b. Set the Function knob to OSC.

c. Set the Cylinder Address toggle switches to the

desired cylinder address (0—202).

d. Set the RUN toggle switch to RUN. Observe the linear positioner oscillates

back and forth between cylinder address

0 and the selected cylinder address.

NOTE

If the Cylinder Address switches are set

to address 0, the linear positioner will not

move.

To randomly position the read/write heads to many

different cylinder addresses:

a. Set the RTZ and RUN toggle switches to the down

position.

b. Set the Function switch to RAND.

c. Set the RUN toggle switch to RUN. Observe the linear positioner moves

randomly.

To move the read/write heads to cylinder address 0, set Observe the linear positioner moves to

the RTZ switch to RTZ. cylinder address O and stops.
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Table 3-2 (Cont)

Exerciser Operating Procedure

Procedure Indication

10.

11.

12.

To continuously write all sectors on a particular

cylinder:

a. Set all toggle switches to the down position.

b. Set the Function knob to OSC.

c. Position the Cylinder Address toggle switches to

the desired cylinder address (0—202).

d. Quickly toggle the RUN toggle switch to RUN and

off. Repeat until positioner stops at the selected

cylinder.

e. Set the Head Sel:ct — UPPER/LOWER toggle

switch to the desired position.

f. Set the Data Bits toggle switch to the desired data

configuration (Table 3-3).

g. Set the Write Sector knob to ALL.

h. Set the Constant Write toggle switch to ON.

To write all sectors on ¢ particular cylinder only once:

a. Perform steps 9a through 9g.

b. Depress the WRITE pushbutton.

To write a particular s:ctor on a particular cylinder

continuously:

a. Perform steps 9a through 9f.

b. Set the Write Sector knob to the desired sector.

c. Set the Constant Write toggle switch to ON.

To write a particular sector on a particular cylinder only

once:

a. Perform steps 9a tl rough 9g

b. Set the Write Sectcr knob to the desired sector.

c. Depress the WRITE pushbutton.

Observe the linear position moves to the

selected cylinder and stops.
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Table 3-2 (Cont)

Exerciser Operating Procedure

Procedure Indication

13.

14.

To erase all sectors on a particular cylinder:

a.

b.

C.

d.

To erase a particular sector on a particular cylinder:

a.

b.

Perform steps 9a through 9e.

Set the Write Sector knob to ALL.

Set the DC Erase toggle switch to ON.

Depress the WRITE pushbutton.

Perform steps 9a through 9e.

Set the Write Sector knob to the desired sector.

Set the DC Erase toggle switch to ON.

Depress the WRITE pushbutton.

Table 3-3

Data Bits Switch to Data Bit Cotrelation

Data Bits Switch Data Bit Selected

0 0,4,8, 12%

1 1,5,9,13%*

2 2,6,10, 14%

3 3,7,11, 15%

*Bits 12, 13, 14, 15 are written only on 12 sector disk

packs.
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4.1 SCOPE

This chapter provides a detailed description of the RKO05

Exerciser. The description is provided in three parts: a

functional description, a detailed logic description, and a

flow diagram description.

4.2 FUNCTIONAL DESCRIPTION

Functionally, the exerciser circuitry can be separated into

two logic sections: the writer exerciser and the positioner

exerciser. The writer exerciser monitors the disk drive

sector counter and BUS INDEX lines and generates control

and data signals to exercise the disk drive write circuitry.

The positioner exerciser monitors the disk drive R/W/S

READY (Read/Write/Seek Ready) line and fault lines and

generates control signals and cylinder addresses to exercise

the disk drive linear positioner circuity.

4.2.1 Writer Exerciser

As illustrated in Figure 4-1, the write exerciser is separated

into four functional logic blocks: the sector decoder, the

write control logic, the write clock, iand the clock and data

output multiplexer.

4.2.1.1 Sector Decoder — The sector decoder decodes the

sector counter inputs from the disk drive and asserts one of

ten sector select lines (0—9) to the front panel Write Sector

switch. The disk drive continually updates the sector

counter inputs to indicate the sector currently passing

under the read/write heads. When the sector select line

asserted corresponds to the position of the Write Sector

switch, the WRITE GATE ENABLE line asserts.

4.2.1.2 Write Control Logic — The Write Control logic

monitors the front panel Constant Write and WRITE

switches and the disk drive BUS INDEX signal and enables

or disables the write clock and the disk drive write circuitry

accordingly.

CHAPTER 4
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If the Constant Write toggle switch is set to ON, the WRITE

ENABLE line is constantly asserted thereby enabling the

write clock to run continuously. The BUS WRITE GATE

line then asserts whenever the WRITE GATE ENABLE line

asserts. Thus, in the constant write mode, the BUS INDEX

signal has no effect and the selected sector is written each

time it passes under the read/write head.

If the Constant Write toggle switch is set to off (down) and

the WRITE pushbutton is depressed, the first BUS INDEX

pulse causes the WRITE ENABLE line to assert. The BUS

WRITE GATE line will then follow the state of the WRITE

GATE ENABLE line. After one revolution of the disk

another BUS INDEX pulse occurs and clears the WRITE

ENABLE and BUS WRITE GATE lines. Thus, the write

clock is enabled for one revolution of the disk only and the

selected sector is written only once.

4.2.1.3 Write Clock — When enabled, the write clock

generates the clock pulses and control signals necessary to

gate the clock pulses and data bits through the multiplexer.

4.2.1.4 Clock and Data Output Multiplexer — The clock

and data multiplexer converts parallel data bit inputs from

front panel Data Bits toggle switches into a serial data

output and frames each data bit with clock pulses. Setting

the front panel DC Erase toggle switch to ON causes a

constant HIGH to be output on the BUS WRITE DATA

AND CLOCK line thereby erasing the selected sector.

4.2.1.5 Head Select Switch — The output from the front

panel Head Select switch selects either the upper or lower

read/write head in the disk drive.

4.2.2 Positioner Exerciser

As illustrated in Figure 4-1, the positioner exerciser is

separated into five functional logic blocks: the strobe

oscillator, the address counter control logic, the address

counter, the cylinder address source select logic, and the

fault detect logic.



4.2.2.1 Strobe Oscillator — The strobe oscillator monitors
the front panel RUN switch and the R/W/S READY line
from the disk drive and, when enabled, generates strobes to
the address counter control logic, the cylinder address
source select logic, and the disk drive. If the RUN switch is
set to the down position, the strobe oscillator is disabled.

Setting the switch to the up position conditions the strobe
oscillator such that any assertion of the R/W/S READY

input activates the oscillator.

4.2.2.2 Address Counter Control Logic — The address
counter control logic, monitors the front panel Function

and FWD/REYV switches, and controls the operation of the
address counter accordingly. The Function switch selects
one of four operating modes and the FWD/REV switch

determines whether the address counter will be incre-
mented or decremented. Note that setting the RTZ switch
to the up position overrides all other inputs to the address
counter control logic by clearing and holding the address

counter to a count of O and asserting the BUS RESTORE

line to the disk drive. The following paragraphs describe the

operation of the address counter control logic in each of

the four modes.

4.2.2.2.1 Step Mode — In this mode the STEP input to the

Cylinder Address source select logic asserts and causes

ADDR CNTR SEL to assert. When the strobe oscillator

generates a strobe, the ADDR CNTR BITS (0—7) are gated

through the cylinder address source select logic and strobed

into the disk drive. The disk drive linear positioner then

performs a seek operation to the cylinder address indicated.

If the front panel FWD/REV switch is set to FWD, the

COUNT UP line then asserts and increments the address

counter by 1. When the next strobe occ.rs, the ADDR

CNTR BITS (0—7) are gated out again and the counter is

incremented by 1. This continues until the counter reaches

a count of 202. At a count of 202, the 202 DETECT line

asserts, the counter is cleared to a count of 0, and the

process continues. If the FWD/REV switch is set to REV, a

strobe causes the COUNT DOWN line to assert decre-

menting the counter by 1 and upon reaching a count of

minus 1, the counter is loaded to a count of 202. Thus, in

the step mode, the disk drive performs seek operation to

ever increasing or decreasing consecutive cylinder addresses.

4.2.2.2.2 Alternate Mode — In this mode, the ADDR

CNTR SEL line asserts only on alternate strobes, causing

the ADDR CNTR BITS (0—7) to be gated out to the disk

drive and enabling the address counter to be incremented or

decremented by 1. Thus, in the alternate mode, the disk

drive linear positioner performs seek operations alternately

to the cylinder address contained in the front panel

4-2

Cylinder Address switches and the address counter. Note
that the Cylinder Address switches provide a fixed address
while the address counter provides an ever increasing or
decreasing address.

4.2.2.2.3 Oscillate Mode — In this mode, like the alternate
mode, the ADDR CNTR SEL line asserts on alternate

strobes. However, in the oscillate mode, the OSC line

asserts causing the zddress counter control logic to assert

the CLEAR line which clears the address counter to O and

holds it there. Thus, in the oscillate mode, the disk drive

linear positioner performs seek operations alternately to the

cylinder address contained in the front panel Cylinder

Address switches, which may be set to any address from 0

to 202, and the address counter, which is held to address 0.

4.2.2.2.4 Random Mode — In this mode, the STEP and

RANDOM lines assert. The assertion of STEP causes ADDR

CNTR SEL to asser:, therefore, as in the step mode, each

occurrence of a strobe in the random mode causes the

ADDR CNTR BITS (0-7) to be gated out to the disk drive

and the address counter to be incremented or decremented

by 1. The random mode differs from the step mode,

however, in that the assertion of the RANDOM line enables

a fast clock internal to the address counter control logic.

The fast clock increments or decrements the address

counter between strobes. Hence, the cylinder addresses

output to the disk irive are not consecutive, but rather,

differ by varying amounts depending on the elapsed time

between strobes. As 1 result, the seek operations performed

by the disk drive linear positioner are pseudo-random.

4.2.2.3 Address Counter — The address counter outputs

the ADDR CNTR BITS (0-7) to the cylinder address

source select logic and asserts the NEQ 1 DETECT and 202

DETECT lines whenever those counts are reached. The

inputs to the address counter from the address counter

control logic enable the counter to be incremented by 1

from 0 to 202, decremented by 1 from 202 to 0, cleared to

a count of 0 and loadzd to a count of 202.

4.2.2.4 Cylinder Address Source Select Logic — The

cylinder address source select logic monitors the front panel

Function switch and selects either the front panel Cylinder

Address switches or the address counter as the source of the

cylinder address accordingly. If the Function switch is set

to ALT or OSC, the STEP input is cleared and the strobe

input alternately selects the address counter input and

Cylinder Address switch input as the cylinder addresses

source. If the Function switch is set to STEP or RAND,

however, the STEP input asserts and the address counter

input is constantly selected as the cylinder address source

and the strobe input has no effect.
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42.2.5 Fault Detect Logic — The fault detect logic

monitors the BUS ADDRESS INVALID and BUS SEEK

INCOMPLETE inputs from the disk drive and lights the

corresponding front panel indicator when either of the lines

asserts. Assertion of the RTZ line causes the ADDR INV

indicator to extinguish.

4.3 DETAILED LOGIC DESCRIPTION

The following paragraphs provide a detailed logic level

description of each of the functional blocks shown in

Figure 4-1.

4.3.1 Writer Exerciser

4.3.1.1 Sector Decoder and Write Sector Switch— The

sector decoder (Figure 4-2) decodes the SECTOR CNTR

(0-3) inputs and asserts one of ten lines to the Write Sector

switch. When the sector decoded corresponds to the

position of the Write Sector switch, the WRITE GATE

ENABLE L line asserts. If the Write Sector switch is set to

ALL, WRITE GATE ENABLE L is always asserted.

r SECTOR CNTR OL:D
|

CNTR 1L

| BINARY TO

|

I
i

|
| DECIMAL

|

|

|

!

FROM ¢

34 dol.]
CNTR zL..J_l> DECODER

CNTR 3L® |

4.3.1.2 Write Control Logic — The write control logic

(Figure 4-3) enables the disk drive to write the selected

sector once or repeatedly. Setting the Constant Write

switch to ON asserts CONSTANT WRITE L which sets the

Write Gate flip-flop, thereby enabling the write clock and

conditioning the bus write AND gate. Under these

conditions, the write clock runs constantly and the BUS

WRITE GATE L line asserts each time WRITE GATE

ENABLE L asserts, i.e., each time the selected sector passes

under the read/write heads. Setting the Constant Write

switch to off (down) and depressing the WRITE push-

button clears CONSTANT WRITE L and asserts WRITE L,

which sets the Write Latch. When the bus index pulse

occurs (the bus index pulse occurs once per disk

revolution), the positivegoing edge sets the Enable Write

Gate flip-flop, which in turn sets the Write Gate flip-flop

thus enabling the write clock and conditioning the bus

write AND gate. BUS WRITE GATE L then asserts when

the selected sector passes under the read/write heads and

immediately thereafter the selected sector is written, The

very next bus index pulse then resets the Write Gate

flip-flop on its negative-going edge. Note that releasing the

WRITE pushbutton clears the Write Latch and resets the

Enable Write Gate flip-flop.

IP/0 FRONT PANEL |
| WRITE SECTOR SWITCH l

' |1 d l
| | 1——-02 1

i WRITE GATE

1 ENABLE LLo .

L_o; \_1 l(TO FIGURE 4-3)

73 |
L_.._______....J

cp-0o8ge

Figure 4-2 Sector Decoder and Write Section Switch Diagram
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fl
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—— WRITE LATCH—
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WRITE ENABLE H _
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WRITE |
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|

| 1
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(FROM RKO5)

BUS INDEX L

CP-0827

Figure 4-3 Write Control Logic

4.3.1.3 Write Clock — The write clo:k generates the clock

pulses and control signals necessary tc gate clock pulses and

data bits through the clock and data multiplexer (Figure

4-4). See timing diagram (Figure 4-%) for logic operation.

Note that the clock runs as long as WRITE ENABLE H is

asserted.

4.3.1.4 Clock and Data Output Muitiplexer - The clock

and data output multiplexer serially outputs the clock

pulses and data bits such that each data bit is preceded and

succeeded by a clock pulse (Figure 4-6). Referring to Figure

4-5, note that the initial clock pulse is generated on the first

assertion of CLOCK H. On the second assertion of CLOCK

H, 1 L is cleared and the bit 0 AND gate is satisfied, gating

bit O on to the output line. On the third assertion of

CLOCK H, 1 L is asserted again generating a second clock

pulse and so on.

4.3.2 Positioner Exerciser

4.3.2.1 Strobe Oscillator— The strobe oscillator (Figure

4-7) generates strobes which are used internally and are also

output to the disk drive to gate in the cylinder address.

Setting thefront panel RUN switch to the up position

clears the RUN L line. When the disk drive is ready to

execute another operation, the R/W/S READY L line

asserts, turning the input driver off. With the driver off, the

capacitor charges until the UJT (unijunction transistor)

conducts, discharging the capacitor and generating a

positive-going pulse which is inverted by the output inverter

asserting STROBE L. The negative-going pulse output turns

the output driver on, asserting BUS STROBE L. In response

to BUS STROBE L, the disk drive initiates a seek operation

and clears the R/W/S READY L input.
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4.3.2.2 Address Counter Control Logic — The address

counter control logic (Figure 4-8) monitors the front panel

switches and manipulates the address counter in accordance

with the mode of operation selected:

a. Step Mode — If the step mode is selected and

the FWD/REV switch is set to FWD, the ADDR

CNTR SEL H line asserts (Paragraph 4.3.2.4 b),

FWD L asserts, and REV L clears (goes HIGH).

When the strobe oscillator outputs STROBE L,

the count trigger one-shot triggers asserting

COUNT UP L which increments the counter by

1 and ADDR SOURCE TRIG L asserts

(Paragraph 4.3.2.4 b) and clears the Load/Clear

flip-flop. This has no effect on the fast clock

driver because RANDOM L is cleared holding

the driver ON thereby disabling the fast clock.

Therefore, in the step mode, successive strobes

gate the count of the address counter to the

disk drive and increment the counter until a

count of 202 is detected. At a count of 202,

the Load/Clear flip-flop is set, asserting CLEAR

H which clears the counter to a count of 0. The

very next strobe then asserts ADDR SOURCE

TRIG L, clearing the Load/Clear flip-flop and

incrementing the counter to a count of 1 and so

on.

Alternate Mode — If the alternate mode is

selected and the FWD/REV switch is set to the

REV position, the ADDR CNTR SEL H line

clears on the first strobe thereby preventing the

counter from being decremented. The first

strobe also asserts ADDR SOURCE TRIG L

which clears the Load/Clear flip-flop but does

not affect the fast clock. On the second strobe,

ADDR CNTR SEL H asserts causing COUNT

DOWN L to assert decrementing the counter by

1. On the third strobe, ADDR CNTR SEL H

clears hence the counter is only decremented

on alternate strobes. When the counter reaches

a count of minus 1, the Load/Clear flip-flop is

set and LOAD L asserts, loading a count of 202

into the counter. The very next strobe asserts

ADDR SOURCE TRIG L, clearing the Load/

Clear flip-flop.

Oscillate Mode — If the oscillate mode is

selected, OSC L is asserted clearing the counter

to a coun of 0 and holding it there.

Random Mode —If the random mode is

selected und the FWD/REV switch is set to

FWD, the ADDR CNTR SEL H line asserts

immediately and RANDOM L asserts, turning

the fast clock driver off enabling the fast clock.

The fast clock then outputs clock pulses which

increment the counter and reset the Load/Clear

flip-flop. 'When the first strobe occurs, ADDR

SOURCE TRIG L asserts turning the fast clock

driver on thereby inhibiting the fast clock

pulses. The count trigger one-shot also triggers

on the first strobe, incrementing the counter by

1. When ADDR SOURCE TRIG L clears, the

fast clock starts incrementing the counter again.

When the counter reaches a count of 202, the

202 DETECT L line asserts and the counter is

cleared to a count of 0. Thus, in the random

mode, the fast clock increments the counter

until a strobe occurs; the strobe gates the count

to the disk drive and increments the counter by

1. The fait clock then starts again and incre-

ments the counter until another strobe occurs.

As a result, successive cylinder address outputs

to the disk drive appear to be randomly

selected.

Note that the assertion of RTZ L clears and

holds the counter to a count of O and asserts

BUS RESTORE L.
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4.3.2.3 Address Counter — The address counter (Figure

4-9) can count up from 0 to 202 and count down from 202

to minus 1. When the CLEAR H input asserts, the counter

clears to a count of 0. When the LOAD L input asserts, the

counter sets to a count of 202. When the counter reaches a

count of 202 or minus 1, the respective count detect line

asserts.

4.3.2.4 Cylinder Address Source Select Logic — The

cylinder address source logic (Figure 4-10) monitors the

front panel Function switch and selects the cylinder address

source in accordance with the mode of operation selected:

a. Alternate and Oscillate Modes — In these

modes, the strobe input to the address source

select logic alternately selects the cylinder

address switch inputs and the address counter

inputs. If the Address Source flip-flop is reset

when the first strobe occurs, the 4 us one-shot

triggers esserting ADDR SOURCE TRIG L

which sets the Address Source flip-flop, thereby

asserting SWITCH ADDR SEL H. The assertion

of SWITCH ADDR SEL H selects the front

panel Cylinder Address switch inputs. When the

second strobe occurs, the 4 us one-shot triggers

again but this time the Address Source flip-flop

resets because the D-input to the flip-flop is

low. Thus, the ADDR CNTR SEL H line asserts

and selects the address counter inputs.

Step and Random Mode — In these modes, the

STEP L input to the Cylinder Address source

select logic is a constant LOW, holding the

Address Source flip-flop in the reset state.

Thus, the ADDR CNTR SEL H line is always

asserted selecting the address counter inputs.

Note however, that ADDR SOURCE TRIG L

still asser:s each time STROBE L asserts in

these modes.

-+ BIT O (LS8

COUNT UP L

888%%%3 COUNT DOWN L
CONTROL jown UP

LOGIC LOAD L —d LD

FIGURE 4-8 [CLEARH CLR

A
= COUNTER

+3V B

he———— c

D

BOR |CAR

DWN |UP

dto
CLR

4 1 Acoumea= [_ A

[—- C

+3V . D |

BOR |CAR

% 3 most significant bits

frue for negative 1 only

+ BIT | TO
} ADDRESS SOURCE

+ BIT 2 SELECT LOGIC

FIGURE 4-10

+ BIT3

.-}———‘ 202 DETECT L
(TO FIGURE 4-8)

+ BIT4 )

*> BI TO

BIT S ) ADDRESS SOURCE
+ BIT6 SELECT LOGIC

FIGURE 4-10

> BIT 7 )

) »
NEG 1 DETECT L

(TO FIGURE 4-8)
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Figure 4-9 Address Counter Logic
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Figure 4-10 Cylinder Address Source Select Logic

4.3.2.5 Fault Detect Logic — The fault detect logic

monitors the disk drive fault inputs (Figure 4-11). When

BUS ADDRESS INVALID L asserts, the flip-flop sets

turning the driver on. When the driver turns on, a ground is

applied to the ADDRESS INV indicator causing it to

illuminate. The indicator remains illuminated until the RTZ

switch is set to the up position resetting the flip-flop. When

BUS SEEK INCOMPLETE L asserts, 1 ground is applied to

the SEEK INC indicator.

4.4 FLOW DIAGRAM DESCRIPTION

The following flow diagrams provide a step by step

explanation of the exerciser operating sequences. Figure

4-12 covers the writer exerciser module operation, and

Figures 4-13 through 4-16 cover the positioner exerciser

module operation in each of the four modes.

BUS ADDRESS

INVALID L

C égeasss

F:/o FRONT e indicator
PANEL

| no Rtz [ H5V
| RE > +3V SEEK

[_—*’\.“C l TO RUN SWITCH INV
L — _j (see Figure 4-7) =3 indicator

BUS SEEK

INCOMPLETE L 1SV

+3V

) CP-08I19

Figure 4-11 Fault Detect Logic
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Figure 4-15 Positioner Exerciser Oscillate Mode Flow Diagram
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5.1 SCOPE

This chapter lists test equipment required and provides a

complete description of exerciser maintenance procedures,

including a preventive schedule and a corrective main-

tenance troubleshooting flow diagram.

5.2 MAINTENANCE PHILOSOPHY

Basically, exerciser maintenance consists of preventive and

corrective maintenance procedures, and a maintenance log.

The preventive maintenance procedures are performed

regularly in an attempt to detect any damage caused by

improper handling of the unit. The corrective maintenance

troubleshooting flow diagram is provided to aid service

personnel in isolating and repairing faults in exerciser

CHAPTER 5

MAINTENANCE

circuitry. The maintenance log (included in the back of this

manual) is used to record all maintenance action and aid in

detecting any component failure pattern that may develop.

5.3 TEST EQUIPMENT REQUIRED

Exerciser maintenance procedures require the test equip-

ment, tools, and materials listed in Table 5-1, in addition to

standard hand tools, cleaners, test cables, and probes.

5.4 PREVENTIVE MAINTENANCE

Preventive maintenance consists of tasks performed at

periodic intervals to ensure proper equipment operation

and minimum unscheduled maintenance. These tasks

include visual inspection and operational checks. Table 5-2

provides a recommended preventive maintenance schedule.

Table 5-1

Test Equipment Required

Equipment Manufacturer Designation

Oscilloscope Tektronix Type 453 or equivalent

X10 Probe (2) Tektronix P6008

Multimeter Triplett/Simpson Model 310/Model 260

Module Extender DIGITAL W984 (Dual Height)



Table 5-2 |

Preventive Maintenance Schedule J

Performance Interval Test or Procedure

Monthly

Monthly

Monthly

Quarterly (Every 3 months)

Visually inspect for physical damage, correct if required.

Clean externally. .

Check that all modules are properly seated in the connector block.

Check that all indicators work properly.

Quarterly Clean internally with vacuum cleaner or s soft brush.

Quarterly Touch up external paint scratches or scrapes. Check for looseness of the
knobs, switches, and indicators.

-/

5.5 CORRECTIVE MAINTENANCE functioning exerciser circuitry is systematically eliminated.
The following information will aid the service technician in Using the flow diagram (Figure 5-1) and logical deductive
isolating failing exerciser components. The information is reasoning, faulty cornponents can be located.
presented in flow diagram form such that correctly

5-2
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CHAPTER 6

RKO05 DISK DRIVE MAINTENANCE

USING THE RK05 EXERCISER

6.1 SCOPE

This chapter contains RKO5 Disk Drive alignment, check-

out, and adjustment procedures which incorporate the use

of the RKOS Exerciser as a maintenance aid. For additional

maintenance information, refer to the RK05 Disk Drive

Maintenance Manual, DEC-00-RK05-D8.

6.2 ALIGNMENT, CHECKS, AND ADJUSTMENTS

6.2.1 Alignment Cartridges

6.2.1.1 RKO5K-AC Alignment Cartridge — This DEC

alignment cartridge represents the preferred method for

RKOS alignment procedures. It provides three tracks

(principal track 105, plus spare tracks 85 and 125) of

constant frequency data with alternate sectors recorded at

displacements of +0.0025 and -0.0025 inches, respectively,

from the ideal track locations.

When a head is aligned to specifications, the readback signal

shows equal amplitudes for all sectors (shown when the

oscilloscope displays only two sectors and triggered by the

SECTOR signal). The degree of amplitude inequality in

alternating sectors indicates the departure from exact

alignment.

Sector timing data is included on all three tracks to indicate

head gap location relative to sector pulse detection. This

data is represented by a single pulse (70 us nominal)

following the INDEX pulse and 10 us prior to the onset of

head alignment data.

The RKOSK-AC alignment cartridge also indicates the

degree of runout on the spindle. When the oscilloscope is

triggered on INDEX and a complete revolution of the disk

is displayed, the head may appear to be aligned at some

sector locations and misaligned at others. This condition

indicates the degree of wobble of the spindle. Figure 6-1a

shows a spindle with negligible runout; Figure 6-1b shows a

spindle with considerable runout. The amount of wobble

can be determined by the amplitude differences occurring

in any adjacent pair of sector boundaries using the same

equations used for head alignment.

NOTE

If the condition shown.in Figure 6-1b exists,

ensure that the mating of spindle and disk is

clean. Improper mating can cause such runout.

Figure 6-1a Spindle Runout

(Negligible Runout)



Figure 6-1b Spindle Runout

(Considerable Runout)

Specifications for the RKOSK-AC alignment cartridge are as

follows:

6.2.1.2 2315 CE Test Cartridge Shim Installation — (To be
used only when an RKO5K-AC alignment cartridge is not
available.) Before a 2315 CE test cartridge can be used for
any RKOS alignment procedure, a .005-inch shim must be
installed in the disk hub. Because the 2315 cartridge is
recorded at low density and the RKO5 uses a high-density
cartridge, this shim is required to accentuate the wobble of
the low-density cartridge and allow it to be used for
high-density alignments. To install the shim properly, trim a
piece of .005-inch shim stock as indicated in Figure 6-2 and
attach it to the disk hub as follows:

1. Locate sector 00 by holding the cartridge
upside down and observing the sector slots in
the metal lip of the disk hub (Figure 6-2).
Rotate the disk clockwise inside the plastic case
until two slots close together are located (sector
11 and index slots). Continue to rotate the disk
clockwise, stopping at the next slot (sector 00).

2. Position the shim 180 degrees from the sector
00 slot. Ensure that the narrow portion of the
shim is in the spindle cavity and that the shim
does not reach the bottom of the cavity.

Alignment and Sector Timing Tracks:

Primary Track — 105

Backup Tracks — 85, 125 (Use only if track

105 is unusable)

3. Tape the shim in position.

6.2.2 Servo Systern Timing Checks and Adjustments
The servo system timing adjustments are precisely set at the
factory and should not be routinely adjusted or fine-tuned
as part of any PM procedure. If a positioner malfunction is
suspected. all waveforms related to each phase of servo
operation should be examined; based on these, the possible
trouble should be diagnosed before any servo adjustments
are attempted. Because some of the servo check tolerances
differ from the adjustment tolerances, reference should be
made to the check tolerances in Table 6-1 before adjust-

Recorded Frequency: Nominal 720 kHz

Number of Sectors: 12

Alignment Accuracy, track 105: +200 microinches

Sector Timing: Single pulse 701 us following

INDEX pulse ments are attempted.

Table 6-1

Servo System Checks

Checks Drive Configuration Test Point Tolerance Reference

Full Stroke Profile 202 cyl osc seek AOSH1 <90 ms waveform dura- Figure 6-7

tion with plateau at

trailing =dge

Full Stroke Position 202 cyl osc seek AQSM1 equal beginning & end Figure 6-8

amplitudes within 5%.

<1 V overshoot

Outer Limit rep RTZ A05J1 3 to 3.5 V amplitude. Figure 6-9

< 0.3 V plateau
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Table 6-1 (Cont)

Servo System Checks

Checks Drive Configuration Test Point Tolerance Reference

Sine Amplitude/Offset 4 cyl osc seek AOSM1 10+ 1V p-p, ground Figure 6-3

symmetrical within

+10%

Velocity Offset 4 cyl osc seek AOSM1 ground symmetrical Figure 6-3

within +10%

Cosine Amplitude 4 cyl osc seek A0S5S1 101V p-p, ground Figure 64

symmetrical within

+10%

Velocity Amplitude 2 cyl osc seek AOSM1 center pulse dura- Figure 6-5

tion=3.2120.5ms

Acceleration 64 cyl osc seek AOSH1 14 ms rise time Figure 6-6
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Table 6-2

Servo System Adjustments

Potentiometer* Function

SA (Sine Amplitude) Sets amplitude of SIN POSITION signal

SO (Sine Offset) Adjusts SIN POSITION symmetry about ground

CA (Cosine Amplitude) Sets amplitude of COS POSITION signal

CO (Cosine Offset) Adjusts COS POSITION symmetry about ground

VO (Velocity Offset) Adjusts velocity generator output at zero velocity. (Provides offset
control to position loop.)

LSA (Limit Signal Amplitude) Simultaneously adjusts amplitude of both Limit signals before digitizing

LSO (Limit Signal Offset) Sets zero level of Limit signal with Jositioner in normal recording area
of disk

CURRENT (on H604) Sets maximum positioner current (determines acceleration)

*Potentiometers are located on the G938 card (card position 5) of the electronic module. Remove the prefilter at the rear of the
drive to gain access to these potentiomecters.

NOTE ® sweep
Settings within the tolerances listed in Table A sweep
6-2 should not be adjusted. time = 10 ms/div

trigger = normal
For most malfunction cases, the positioner system will

operate enough to allow dynamic measurements. However, ® trigger

if the positioner either does not operate or operates very source = external*
erratically, the static checks and adjustments described in coupling = ac
Paragraph 6.2.2.2 should be performed. If servo system slope = +
parts are field-installed, settings must be readjusted,

. * h . .

according to Table 6-1. Connect the scope external trigger input

to disk drive B0SJ2 (FWD H)

6.2.2.1 Dynamic Off-Line Checks and Adjustments 3. Toavoid excessive scope control changes and to

keep the probe test point changes to a
l. To prepare the RKO5 Disk Drive for testing, minimum, perform the following checks and

perform the RKO5 Exerciser set-up procedure adjustments in the listed sequence.
(Paragraph 2.2).

SINE A mplitude (SA ) and Offset (SO)
2. Set the oscilloscope controls (Tektronix 453 or a. Set exerciser front panel RTZ and RUN

equivalent) as follows: toggle switches to the down position.

® vertical b. Set the exerciser Function knob to OSC.
mode = channel] 1

sensitivity = 2 V/div c. Set exerciser Cylinder Address4 toggle
trigger = channel 1 switch to 1 and all other Cylinder
coupling = dc Address switches to 0.

64



Set the RUN toggle switch to RUN;

observe the linear positioner oscillates

between cylinders 0 and 4.

Observe AOSM1 (SIN POSITION) for a

scope display as illustrated in Figure 6-3a.

The waveform amplitude must be

1021V pp and symmetrical about

ground.

If necessary, adjust SA (Table 6-2) for the

correct amplitude and SO for the ground

symmetry.

PIN = A0O5M1

SWEEP = 10 ms/div

VERT SENS = 2V/div

1. Correct Waveform (Symmetrical Signal)

b. Inccrrect Waveform (Signal not Symmetrical about Ground)

Figure 6-3 Sine Amplitude/Offset and Velocity Offset Waveform



Velocity Offset (VO)

a. Observe that the voltage minimums at

AO5SM1 (SIN POSITION) are symmetrical

about ground (Figures 6-3a and 6-3b). A

small amount of ripple at the minimum

voltage levels is normal. To estimate the

degree of symmetry, use the average value

of the ripple as the voltage minimum.

If necessary, adjust VO (Table 6-2) for

the required symmetry.

Cosine Amplitude (CA ) and Offset (CO)

a. Observe A05S1 (COS POSITION) for a

scope display as illustrated in Figure 64.

The waveform amplitude must be

101V p-p and symmetrical about

ground.

If necessary, adjust CA (Table 6-2) for

the correct amplitude and CO for the

ground symmetry.

Velocity Amplitude (VA )

Set the exerciser front panel Cylinder

Address-4 toggle switch to 0 and the

a.

Cvlinder Address-2 toggle switch to 1;

observe the linear positioner oscillates

between cylinders 0 and 2.

Set the scope sweep time to 1 ms/div.

Observe AOSM1 for a scope display as

ill astrated in Figure 6-5S. The duration of

the center cycle must equal 3.2 + .05 ms.

If necessary, adjust VA (Table 6-2) for

the correct time.

Acceleration (Positioner Current)

a. Set the exerciser front panel Cylinder

Address-2 toggle switch to O and the

Cylinder Address-64 toggle switch to 1;

observe the linear positioner oscillates

between cylinders 0 and 64.

Set the scope sweep time to 5 ms/div and

the vertical sensitivity to 0.5 V/div.

Observe disk drive AOSH1 (VELOCITY)

for a welocity profile as illustrated in

Fizure 6-6.

If necessary, adjust R15 (on H604) for a

14 ms rise time.

PIN = A0581

SWEEP = 10me/div

VERTSENS = 2V/div

Figure 6-4 Cosine Amplitude/Offset Waveform

6-6



PIN = AO05M1

SWEEP = 1 ms/div

VERT SENS = 2V/div

Figure 6-5 Velocity Amplitude Waveform

PIN = AO5H1

SWEEP = 5 ms/div

VERT SENS = 0.5V/div

Figure 6-6 Acceleration Waveform



Full Stroke Profile

a. Set the exerciser front panel Cylinder

Address-128, 8, and 2 toggle switches to

1; observe the linear position oscillates

between cylinders 0 and 202.

Set the scope sweep time to 10 ms/div

and the vertical sensitivity to 0.5 V/div.

Observe AOSH1 (VELOCITY) for a scope

display as illustrated in Figure 6-7. The

O V level of the profile must be reached

in less than 90 ms from the start of the

seek. In addition, there must be a definite

plateau (constant voltage level) at the end

of the seek. If this is not the case, recheck

the Velocity Amplitude (VA) and the

Acceleration (Positioner Current). Adjust

the appropriate potentiometer (Table

6-2) as required to obtain the correct

waveform.

Full Stroke Position Waveform

d.

Figure 6-7 Full Stroke Waveform

EQUAL

WITHIN 5%

Set the scope vertical sensitivity to
2V/div and observe AOSMI (SIN
POSITION) for a scope display as illus-

trated in Figure 6-8. The waveform

amplitudes at the start and end of the

seek must be equal within 5% and the

overshoot at the end of the seek must not

exceed 1V. If overshoot is excessive,

recheck the Velocity Amplitude (VA)

and the Acceleration (Positioner Cur-

rert).

10 mw/div

0.5V/div

PIN = AOSM1

SWEEP = 10 me/div

VERTSENS = 2V/div

Figure 6-8 Full Stroke Position Waveform
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Outer Limit (dynamic test)

a. Set exerciser front panel RTZ toggle

switch to RTZ.

Trigger the scope from BOSK2 (REV H).

Set the scope vertical sensitivity to

1 V/div and observe A05J1 (LIMIT) for a

scope display as illustrated in Figure 6-9.

The waveform peak amplitude must be 3

to 3.5 V with a minimum level of0 V. In

addition, the voltage plateau immediately

following the trailing edge must not

exceed 0.3 V. If not, perform the Static

Limit Adjustment procedure (Paragraph

6.2.2.2).

Set the exerciser RTZ toggle switch to

the down position.

Check the INNER LIMIT signal by

physically moving the positioner to the

inner limit (towards the spindle). If the

INNER LIMIT signal is operative, a

restore operation will be initiated. If this

is not the case, perform the Static Limit

Adjustment procedure (Paragraph

6.2.2.2).

6.2.2.2 Static Tests and Adjustments — Perform the

following procedure when the positioner or a major servo

system component has been replaced. This procedure

should also be followed as a diagnostic aid when the

positioner system is inoperative or unstable in operation.

To make the required adjustments, remove the disk

cartridge from the drive and physically move the positioner

carriage back and forth while observing the selected signal.

Use the automatic scope sweep and do not attempt to sync

the sweep to the observed signal. With a little practice, the

most convenient sweep speed setting and the type of

positioner motion required will quickly be discovered.

To make the static adjustments, proceed as follows:

1. Do not install a disk cartridge in the drive.

2. Place a finger on the positioner carriage

assembly and place switch S1 (on H604) in the

down or off position. (This precaution prevents

any possible carriage motion caused by

transient switch noise.)

3. Make the following checks and adjustments.

Sine Amplitude (SA ) and Offset (SO)

a. Set the scope vertical sensitivity to

2 V/div and adjust the ground reference

to the center of the scope screen.

PLATEAU

<0.3v

PIN = A05J1

SWEEP = 1ms/div
VERTSENS = 1V/div

Figure 69 Outer Limit Waveform
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b. Observe AO5SM1 (SIN POSITION) while

manually moving the positioner back and

forth. Adjust SA (Table 6-2) for a 10 V

p-p signal amplitude.

c. Adjust SO until the signal is symmetrical

about ground.

Cosine Amplitude (CA ) and Offset (CO)

Observe A05S1 and adjust CA and CO (Table

6-2) in the same manner as that used in the Sine

Amplitude and Offset procedure above.

Limit Signal Amplitude (LSA) and Offset

(LSO)

a. Set the scope vertical sensitivity to

1 V/div and adjust the ground reference

to the center of the scope screen.

b. Observe AO0SJ1 with the positioner

stationary at approximately the center of

travel. Adjust LSO (Table 6-2) for a

ground signal at the center of the scope

screen.

c. Move the positioner to the inner limit and

observe the voltage change on the scope.

Similarly, move the positioner to the

outer limit and observe the voltage

change.

d. Adjust LSA until the smaller voltage level

obtained in step cis 3.0 V.

e. Return the positioner to the center of

travel and readjust LSO for 0 V.

f. Repeat step c above and, if necessary,

readjust the smaller voltage level to 3.0 V.

6.2.3 Read/Write Data Separator (G180 Card) Adjustment

Adjustment of the data separator is not part of the normal

maintenance and therefore is not recommended unless a

G180 component that affects the data separator section has

been replaced. If this occurs, set the width of the data

window as follows:

NOTE

R13 is the write current adjustment potenti-

ometer and should not be adjusted in the field.

1. Install a prerecorded cartridge in the drive.

2. Place the drive in the run mode and manually

position the heads at any recorded cylinder past
track zero. An all ZERO data recording is

preferable; however, any recorded pattern is

sufficient.

3. Set the oscilloscope controls as follows:

® vertical

mode = channel 1

sensitivity = 1 V/div

trigger = channel 1

coupling = dc

® sweep

A sweep

time = 100 ns/div

trigger = normal

® trigger

source = internal

coupling = ac

slope = +

4. Connect the channel 1 scope probe to TP1 of

the G180 card (card position 1). It should be

possible to obtain solid scope synchronization

at the sweep start. (Disregard the unsynchro-

nized puises that follow.)

5. Adjust R55 fully counterclockwise and RS54

clockwise.

6. Adjust RS54 counterclockwise to obtain a

500 ns pulse width as measured from the start

of the rise to the start of the fall.

7. Readjust R5S clockwise until the pulse width

decreases to 440 + 10 ns as measured from the

start of the rise to the start of the fall.

6.2.4 Read/Write Head Check and Alignment

The following procedure describes the complete read/write

head alignment. Before attempting this alignment pro-

cedure, ensure that the drive operates correctly and that the

heads have not been contaminated by exposure to a

defective cartridge. If new heads have been installed, it is

recommended that this alignment procedure be performed

off-line using the RK05 Exerciser.
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6.24.1 RKOSK-AC Alignment Cartridge — The appro-

priate on-line diagnostics may be used; however, DO NOT

ADJUST A HEAD THAT HAS LESS THAN A 15%

ERROR (Figure 6-10).

To align or check the heads proceed as fyllows:

1. Perform the RKOS Exerciscr set-up procedure

(Paragraph 2.2).

2. Install an alignment cartridge on the spindle

and 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 therial stabilization.

3. Using the WR PROT switct., place the drive in

the write protect condition.

4. Set the oscilloscope controls as follows:

® vertical

mode = ADD (invert CHAN 2)

sensitivity = 20 mV/div

coupling = dc

® sweep

A sweep

time = 500 us/div

trigger = normal

® trigger

source = external*

coupling = ac

*Use a 1:1 probe to connect the scope external

trigger input to A02S2 (sector).

5. Connect the channel 1 procbe to TP3 and the

channel 2 probe to TP4 of the G180 card. (Use

10: 1 probes.)

6. Ensure that the positioner track scale indicates

cylinder 00. If it does not, loosen and readjust

the scale to ensure proper scale readout over

the entire length of the head.

7. Select cylinder 105 as follows:

a. Set the exerciser front panel Head Select

toggle switch to LOWER.
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b. Set the exerciser Function knob to OSC.

C. Set the exerciser Cylinder Address-64, 32,

8 and 1 toggle switches to 1 and all other

Cylinder Address toggle switches to O

(cylinder address 105).

d. Quickly set the exerciser RUN toggle

switch to RUN and back to the down

position, observe the linear position

moves to cylinder 105.

Monitor the scope display for one of the

waveforms illustrated in Figure 6-10.

NOTE

If a bright horizontal line does not appear

at the beginning of the displayed

waveform as shown in Figures 6-10b

through 6-10g, adjust the scope level

control until the line appears. The bright

line indicates proper positioning of the

sectors on the display [odd sectors (X1)

on left, even sectors (X2) on the right].

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 10.

a. Place switch S1 (on H604) in the down or

off position, keeping a finger on the

carriage to dampen any positioner

transients.

b. 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.

c. Observe the track scale and note the

cylinder indication when the “right on”

waveform (Figure 6-9) is obtained. If the

scale indicates less than 105, the head is

too far forward in the carriage. Con-

versely, if the scale indicates more than

105, the head is back too far in the

carriage.





C.

b.

Large misalignment. Head at too great a track

radius. Further misalignment reduces amplitude

of signal on right side of screen.

Head considerably misaligned. Smaller left

amplitude indicates head outside of CYL 105.

error =-72%

BRIGHT

LINE SHOULD

APPEAR HERE

Head slightly misaligned. Smaller left amplitude

indicates head outside of CYL 105.

error =-15%

BRIGHT LINE

SHOULD APPEAR

HERE

€.

d. Head correctly aligned. Amplitudes are equal.

BRIGHT LINE

SHOULD APPEAR

HERE

Heads slightly misaligned. Larger left amplitude

indicates head inside of CYL 105 (toward 106).

N2

error =+15%

BRIGHT LINE

SHOULD APPEAR

HERE

f. Head considerably misaligned. Larger left

amplitude indicates head inside of CYL 105.

error = +72%

BRIGHT LINE

SHOULD APPEAR

HERE

g Large misalignment. Head inside of CYL 105.

Further misalignment reduces amplitude of

signal on left side of screen.

BRIGHT LINE

SHOULD APPEAR

HERE

NOTE

The alignment error is denoted as a signed percentage. The percentage is derived from

the relative amplitudes of the two signal modes (x; and x,) according to the following

expression:

%C"'OI'=X1 - X2 X 100

X +x,

(Approximate error in MICRO inches equals % error X 35)

The sign denotes the direction of the alignment error. A negative sign indicates the

head is too far from center (track less than 105).

Figure 6-10 RKOS5-AC Alignment Cartridge Head

Alignment Waveforms
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LOWER HEAD ADJUSTMENT SCREW

TRACK SCALE UPPER HEAD ADJUSTMENT SCREW

LOWER HEAD CLAMP SCREW

UPPER HEAD CLAMP SCREW

Figure 6-11 Read/Write Head Adjustments

b. Set the exerciser Function knob to OSC.

C. Set the exerciser Cylinder Address-64, 32,

8 and 1 toggle switches to 1 and all other

Cylinder Address toggle switches to 0

(cylinder address 105).

d. Quickly set the exerciser RUN toggle

switch to RUN and back to the down

position; observe the linear positioner

moves to cylinder 105.

Monitor the scope display for one of the

waveforms illustrated in Figuare 6-12. If none of

the illustrated waveforms zppear, the head is

misaligned so badly that manual manipulation

of the positioner is recuired. If manual

manipulation is required, perform the following

steps; if not, proceed to step 9.

Place switch S1 (on H604) in the down or

off position, keeping a finger on the

carriage to dampen any positioner tran-

sients.

Slowly move the positioner by hand until

the alignment pattern occurs. Cylinder

110 has an 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 waveform

shown in Figure 6-12d is obtained. If the

scale indicates less than 105, the head is

too far forward in the carriage.

Conversely, if the scale shows more than

105, the head is too far back in the

carriage.



10.

11.

12.

d. Loosen the clamp and adjustment screws

(Figure 6-11) and move the head in the

appropriate direction until the waveform

shown in Figure 6-12d is obtained and

the scale indication is slightly greater than

105.

e. Lightly tighten the clamp screw and turn

on the positioner power (S1 up).

f. Set the exerciser RTZ toggle switch RTZ

momentarily; observe the linear

positioner moves to cylinder O.

g. Quickly set the exerciser RUN toggle

switch to RUN and then back to the

down position; observe the linear posi-

tioner moves to cylinder 105 and stops.

If one of the illustrated waveforms is present,

note in which direction the head must be

moved to obtain the proper indication. 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

105 during the adjustment procedure,

perform steps 8f and 8g.

Set the exerciser Head Select toggle switch to

UPPER.

Using a torque wrench (9605893-0-0), if avail-

able, tighten the head clamp screw until the

wrench begins to ratchet (55 ozfin.). If a torque

wrench is not available, use the appropriate

Allen wrench to tighten the head clamp screw

snugly; however, do not overtighten.

Recheck to ensure that the clamping action did

not disturb the head adjustment.

6.2.5 Index/Sector Timing Adjustment

6.2.5.1 RKOSKAC Alignment Cartridge — The procedure

for adjusting index/sector timing using the RKOS5K-AC

alignment cartridge :s as follows:

1. Perform the RKOS Exerciser set-up procedure

(Paragraph 2.2).

2. Install an alignment cartridge on the spindle,

ensuring that the mating surfaces are clean and

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.

3. Using the WR PROT switch, place the drive in

the write protect condition.

4. 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

*Use a 1:1 probeto connectthe scope external

trigger input to AO2R2 (INDEX).

5. Connect the channel 1 probe to TP3 and the

channel 2 probe to TP4 of the G180 card. (Use

10:1 prodes.)

6. Momentarily set the exerciser front panel RTZ

toggle switch to RTZ.

7. Select cylinder 105 as follows:

a. Set the exerciser Cylinder Address-64, 32,

8 and 1 toggle switches to 1 and all other

Cylinder Address toggle switches to 0

(cylinder 105).
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a. Large misalignment. Head close to CYL 104.

(Further misalignment only reduces amplitude of

peaks.)

b. Head considerably misaligned. Smaller left null

indicates head position less than CYL 105.

error =-60%

c. Head slightly misaligned. Smaller left null

indicates head position less than CYL 105.

error =-33%

e.

d. Head correctly aligned at CYL 105. Null g. Large misalignment. Head close to CYL 106.

amplitudes are equal. (Further misalignment only reduces amplitude

of peak.)

Head slightly misaligned. Larger left null T lculate % of N(::Ef lowi .
indicates head position more than CYL 105. 0 calculate 7 ot error, use the following expression.

error = +26% % error = X1 ~ X; X 100
X1 T X

x = null amplitudes and the resultant sign denotes the

direction of error. A negative (-) sign indicates that

the head is too far from center (track less than 105).

f. Head considerably misaligned. Larger left

null indicates head position more than

CYL 10s5.

error = +71%

Figure 6-12 2315 CE Pack Head Alignment Waveforms
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10.

b. Set the exerciser Function knob to OSC.

c. Quickly set the exerciser RUN toggle

switch to RUN and back to the down

position; observe the linear positioner

moves to cylinder 105 and stops.

~ Observe a single timing pulse followed by data

which lags the timing pulse by 10 us (the timing

pulse may be either positive or negative going).

Expand the scope sweep time to 10 us/div and

check that the single pulse occurs 70 + 10 us

from the start of the sweep (Figure 6-13).

Set exerciser Head Select toggle switch to

UPPER; observe the same pulse tolerances as in

step 9, above. If necessary, adjust R6 on the

M7700 card (card position 2) until the average

time for the two pulses is 70 us and the

70 £ 10 us 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 us, replace one of the

heads to reduce the difference. Once the

difference is within tolerable limits,

readjust R6 to achieve an average

70 tts between the peaks.

b. If the average of the peaks cannot be

adjusted to 70 us, 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 70 us

between peaks.

6.2.5.2 2315 CE Pack — The procedure for adjusting

index/sector timing using the 2315 CE pack is as follows:

1. Perform the RKOS Exerciser set-up procedure

(Paragraph 2.2).

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.

Using the WR PROT switch, place the drive in

the write protect condition.

4. Set the oscilloscope controls as follows:
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® vertical

mode = ADD (invert CHAN 2)

sensitivity = 0.2V/div

coupling = dc

® sweep

A sweep

time = 10 ms/div

trigger = normal

® trigger

source = external*

coupling = ac

slope = -

*Use a 1:1 probe to connect the scope external

trigger input to AO2R2 (INDEX).

Connect the channel 1 probe to TP3 and the

channel 2 probe to TP4 of the G180 card. (Use

10:1 probes.)

Set the exerciser front panel RTZ toggle switch

to RTZ; observe the linear positioner moves to

cylinder 0 and stops.

Select cylinder 100 as follows:

a. Set the exerciser Cylinder Address-64, 32,

and 4 toggle switches to 1 and all other

Cylinder Address toggle switches to O

(Cylinder Address 100).

b. Set the exerciser Function knob to OSC.

C. Quickly set the exerciser RUN toggle

switch to RUN and back to the down

position; observe the linear positioner

moves to cylinder 100 and stops.

Monitor the scope for a single pulse followed

by a 1 ms burst of data.

Expand the sweep time to 10 us/div and check

that the single pulse occurs 70 * 10 us from the

start of the sweep (Figure 6-13) (this pulse may

be either positive or negative going).

Set the exerciser Head Select toggle switch to

UPPER; observe scope for same pulse

tolerances as step 10. If necessary, adjust R6 on

the M7700 card (card position 2) until the

average time for the two pulses is 70 us and the

70 £ 10 us individual pulse requirements is

maintained.



PIN = TP3& TP4

SWEEP = 10 us/div

VERT SENS = 2Vv/div

Figure 6-13 Index/Sector Waveform

6.2.6 Cartridge Receiver Alignment

Prior to shipment of the RKOS Disk Drive, the cartridge

receiver is precisely aligned at the factory. Since it is not

necessary to disturb the receiver alignment when per-

forming any of the field maintenance procedures, cartridge

receiver alignment is therefore not norinally required in the

field. However, if the duckbill, airduct, or cartridge support

post are replaced, the cartridge receive- alignment must be

checked. In addition, the Cartridge-On switch should also

be checked for proper operation.

NOTE

The duckbill on later model drwves is slightly

different than the earlier models. If an earlier

version duckbill is replaced with the later

version, the airduct and cartridge support posts

must also be replaced. Refer to the RKO0S5

Nllustrated Parts Manual (DEC-RKO05-IPB-1) to

identify which duckbill version is being

replaced.

1. Slide the drive out of the rick and remove the

top and bottom covers.

2. Insert a cartridge into the receiver and close the

drive front door.

3. Check for a .020 to .040in. clearance (A)

between the plastic cartridge case and the

receiver rails (Figure 6-14). Make this measure-

ment towards the rear of thz receiver at a point

where the plastic cartridge case passes over the

intersecting receiver rails.
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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

(¥).

Lightly tighten the pivot post lock nuts and

check the following (Figure 6-15):

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.

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 and

ensure 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 a clearance at points

A, B, and C; however, it is especially critical

that clearances A and C do not exceed the

limits indicated in Figures 6-14 and 6-15.
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Check for the following points of contact

between the cartridge and the cartridge

receiver, which indicate that the cartridge is

properly seated:

a. Two thin rails (These should either touch

evenly or be parallel along the full length

of the cartridge.)

b. Two cartridge posts

c. Access door opener bail

d. Spring at top center of cartridge

e. Duckbill (lower slot)

f. Airduct bridge

6-21

g. Airduct foam seal.

Check for the following points of clearance

between the cartridge and the cartridge

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 clearance of the four

crosspoints and the underside of the carriage.





APPENDIX A

IC SCHEMATICS

The RKOS Exerciser employs sever:l types of integrated A.1 7442 4LINE-TO-10-LINE DECODERS
circuit (IC) chips in its design. This appendix provides
detailed schematics, packaging diagrams and truth tables on TRUTH TABLE

e several of the more complex ICs as a maintenance aid to the

service technician. BCD Input Octal Output

The following ICs are covered in this : ppendix: D C B A 01234567829

0 0 0 0 0111111111
7442 4-LINE-TO-10 LINE DECODERS 0 0 0 1 1011111111
7474 DUAL D-TYPE EDGE TRIGGERED 0 0 1 0 1101111111

FLIP-FLOPS 0 0 1 1 1110111111
74123 MONOSTABLE MULTIVIBRATOR 0 1 0 0 1111011111
74193 SYNCHRONOUS 4-BIT UP/DOWN 0 1 0 1 11111011112 COUNTER (DUAL CLOCK WITH CLEAR) 0 1 1 o0 1111110111

0 1 1 1 1111111011
1 0 0 0 1111111101

i 1 0 0 1 1111111110
] )moumw 1 0 1 o0 1111111111

INPUT A

A

OUTPUT¢

i

‘ (4) _ _ o OUTPUT2
/ ]INPUT E'D'_‘{>"\4 A INPUTS OUTPUTS

8 ‘@ OUTPUT 3 Vee A 8 c o 9 A
. 

16 
15 

14 
13 

12 

10 
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-

| (s) ] L L=( OUTPUT o

i 
1 lA 

A .}

(6)- __}——QOUTPUT S # o 1
Cc

(13). INPUT co——De—A 1»-—‘-* IY fi LILL_[__Dv c ; }—zz»ouwur s I l
ImBmB B

- o 2 GND

(12) " b—“’W"UT 7 OUTPUTSINPUT oo——f{>&~ +

= (10) pUT
0 w___Jfl__ OUTPUT &

Ve PIN 16

z 

1GND=PIN 8 — pi—k OUTPUT 9

& - 11-0736

O

11-0733

Figure A-1 7442 Package and Logic Diagrams
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A.2 7474 DUAL D-TYPE EDGE-TRIGGERED

FLIP-FLOPS

2 2 2

Vcc CLEAR 2D CLOCK PRESET 2Q 20

14 13 12 1" 10 9 8 |

L L

& I
CLEAR PRESET

“ D Q L-CLOCK Q

—{CLOCK Q T D Q-

PRESET CLEAR

T g

]
1 2 3 4 5 6 7

1 10 1 1 1Q 1Q GND
CLEAR CLOCK PRESET

POSITIVE LOGIC: LOW INPUT TO PRESET SETS Q TO LOGICAL 1

LOW INPUT TO CLEAR SETS Q TO LOGICAL O

PRESET AND CLEAR ARE INDEPENDENT OF CLOCK

*1-0766

Truth Table (Each Flip-Flop)

t thtl

Input Output Output

D Q Q

0 1

1 1 0

Notes: 1.t = bit time before clock pulse

2. t 41 = bit time after clock pulse.



A.3 74123 MONOSTABLE MULTIVIBRATOR

1R, {
et/ - 2

Vee Cedt Coext 10 2Q CLEAR 28 2A

r_16,,_415___11«4___‘13..__‘

— 8

1@ 20 2 2 Rgy, GND
cext Cext

1

CLEAR

FUNCTIONAL LOGIC/PIN LOCATOR

TRUTH TABLE

INPUTS | OUTPUTS

A 8 Q Q

H X | L H

X L | L H

Lt |v

O VI oT ¥

NOTE: H=hgh :evel (steady state), L= low level (steady state),

t: tronsition from low to high level, ¥=transition from
high to low level, _I'L_= one high-level pulse, LI = one 8E-0516

low-leve' puise, X: irrelevant (any input, including transitions)

Figure A-2 DEC 74123 IC Illustrations

OUTPUT PULSE WIDTH

Vs

EXTERNAL TIMING CAPACITANCE

10 000 —

7 000 | V=3V =
Taz25°C ‘

4 000 * 7

2 2 000 |- —+ , :z T 0\9‘ ” / / M'

© -

> 700 L Z
* s o 4

O 200 peeade=tT @(\0 ’
3 T ATAP
5 100 = , @{") t

1ol | RS
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Figure A-3 DEC 74123 IC Output Pulse Width vs. External Timing Capacitance
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A.4 74193 SYNCHRONOUS 4-BIT UP/DOWN COUNTER

(DUAL CLOCK WITH CLEAR)

J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

INPUTS INPUTS

OUTPUTS A S\

v DATA CLEAR ~——A—— LOAD DATA DATA
ce A BORROW CARRY c D

164151413 1049 F—

ORROW LOAD
A CLEAR C

8

COUNT COUNT
Qg Q4 DOWN UP Q¢ Qp

1 2 3 4 5 6 7 8 |—

DATA Qg Q4 COUNT COUNT Qp GND5 B % T3Wn o Qc D
Do ,

INPUT Y
OUTPUTS INPUTS OUTPUTS

LOGIC: LOW INPUT TO LOAD SETS Qq=A,Qg=B,Qc=C,AND Qpy*D

11-0640

A4



DATA _
INPUT A ©

DOWN

COUNT

UpP

COUNT

DATA _

INPUT B

DATA

INPUT C

DATA
INPUT O

CLEAR o—

(/—‘\ LOAD o———c{:::>~

1 _o BORROW
| OUTPUT

]

4

| o CARRY
| OuTPUT

-l

C PRESET
Qa -0 OUTPUT Q,

T

Q
CLEAR ' h

—

——° OUTPUT Qg

PRESET

Qc —0 OUTPUTQ¢

dc|—
CLEAR

“\\¥ 4>___:r

PRESET

Qp -0 OUTPUTQp

—QT

aDFfl
CLEAR

H-0641

Figure A4 74193 Logic Diagram

A5





APPENDIX B

ENGINEERING DRAWING SET

B-1



TL8N—2—8901—(
82¢8)—01

330L0T
@ua

vi-sgy|GGlE]40j¥S1S3LWANOILISOdMNN—0-0-199600L~AV-D0-0-0Z.5096~VI-aMANOILISOJ
XSSVQauIMSNSISSVHDI

|
O.

®¥aLSTL¥INOILISOdM/Yo

B-2



VivLAL mH
€5|8m¥3LSALYEANOILISO43\mu.:.:mpvo——apeNi-Sghiy|3gN=N=TAAKNN/=(Tg=")IQQY(TANTMYAISALBIROILISOdR/¥|VI-GpX®|E-VI-S~-dS-¥YIAINDSYOLVIAIO¥ISIOWAXESNd

LJLJLJLAflB13SLNiHddSISIHLX3OANI138LNitidH3amOo18NDSRRLBtyWiIT1minASEERREAPReeAHO1D34IGDNIMYHQeDubl



Tcou-aE-2901-
is2e)-9t

230
hoatlL%g0lImeYALSALWANOTLISOdM/LBNO00NOaZivIIeNgflg=)58.85!|
)_M138DON4WG30MTONLINNO0S40eNd=X|wImoLroT

——XSSVUTEIrTMT=p==aqv=>1F
~XSSYQA¥IMT0-0-T99600L-a¥-D[e[IX

10=0=0¢t=N~
TWANC40=0-02L%096-YI-T|Z

NITIDSNST1=0=61.5096~59~2TYE-VI=SPXE=d5=V
TINVA‘TROMIT0-0=-61.5096-VI~AWYUOVIdONIWLIZTZ-=
YAMOd"a14VDIQ=0~-¥I-dXU,OILISOdWALSALMOVaJad1T-VI-SgNd-30-

84SILYINOILTSOM(4g-vi~swn—al1)Ix-Zg=-Yics@ni-¥o-q|T
LTPTt..uABY"ONBNIMYYQ-wu31v0.NOLLAIVI83A1NS(A3M‘ONONIMYMAmmTYOINVHOIN]YOI4LOT1dFrrRoprhs

B4



| [ | 0V oMy2 | 1
NG TES:

l« ¥ CASTERISK) INDICATES ITEM

NOT SHOWN oON Dea.wme

3 = e 4%0%%0:;330’_gA’Awm.cr

8 | 7 6 5 | 4 3
This drawing and specifications,herein, are the prop-
.mamtwwwmommmh
reproduced

V
D
R
I

 
U

writen permesion.

COPV N7

L/ &7

N j&
\ 

Q R
%R
 

g

2 /) 2 3 D
| CHAMIZPC5 B3G5 P2

| CABLE

27

S&E mn\ n Y

W S
,

T
/
 

x5

PODULE UTILIZAT/ION

_

F
s
d
9
 
E
o
o

dute JUD0L

EERAR VIEW

TELNPL, SWRKEPRPoOF | 9007597 |30

S8 8-32«x.25 9008/43 |29

| SCR, FO3/-DRV/E 8-32<.62| 5006720 |z8

1L /9 /8 S ,fi XES STL/R 1202788 |27
; Y\ R | WAL 22 S TAK (o) | 9107855-33] 26

’ HWWEE V22 WS TPYc (YE&C) | 97078504425

O | 7UO/NG, TEALON WY 570726309 | 3/ | C

4

/

<

/ 20 3 & [7e
—~— r ; # | AR WMBE * 22 ZPK (L) | 910738000 | 2¢

; ) AYE| TRNE INSE Rti Hsr | 9008456 | 23
f 3

4

d

=]

/

\

1

|

}

{

CONNECTOR,B/ | /&0€E R/ 22
NUT, KEPS*TM6-32 SST [|qQo08185 2\

SCR PHL HD PAN%-32% Yz | 3006az4a-\ |20
PIN, CONTARCT -FEPMALE | 7209378-01] 1q

HOUSING, ¢ PINATEN-LOCAY 120 9251-09 | 1&

TERMINATOR N3 17

FRONT PANEL DTR-%0STI9-0-0f 1§

CHASS!S, RKAS POSIT! IA- 360571200 |§

TEST PoSiTIONER ¢5da-d-\ | |4
TEST WRITER G SPE-D -\ 13

AL NETS WIRE, *22 AWG ZFv.C,BLUY 9107350-06] 12

ARIWIRE, 722 AWG ZPWCWHT) |9107350-09 \\

~ r ~ i CABLE OLA -SF

| YR \TCEINS 422 THIN WALL (BLK)} 70725500w d d\) 3 |KNOB 1204747
r— -1 i oo | 1 |WARED ASSEMBLY(RKIS)] C-AD-700%61-0-0

:C@D | 3 [LAMP, 28VDC 1202116
- | | |SWITCH,PUSHBUTTON DPST [I203457

‘ SWITCH, TOGGLE DPST 1201168

SWITCH,ROTARYIP 11POS [1201335

DIODE D664 ool 14

WIRE, #22 w6 T2 /C, RED)|9/07330-22
. DESCRIPTION PART NO.

PARTS LIST

¢
 
[

 1
]

R
K
@
5
-
T
A& & &

N
U

O O
©.JO

REF

FUNCTION DRIVE WRITE

1
Z
E
 
J
C
O
D
E

—
 
o
t
 

se
me
s 

aw
e
 

ev
em
 
-
 
e
 
e
 

e
t
 
cw
es
 

ap
ma

“Z
I 

....

M
o
 
w
 
N
 
ok

D \ B
N

o
o

| 
1e

s
y

 
e
 
e
t

- |2.00REF

er
\)
(»

 A
km
s\
qo
ow
@

SREQUIPMENT

d;g; !3 ¥ CORPORATION
MAYNARD. MASSACHUSETTS

TITLE A

R/MW POSITIONER

oo oLy TESTER
MATER 'EXT HIGHER ASSY.

- - s——

Erob-m«bs TR [PZHCODE .

- e YA DUA|RKOS5-TA-C

;'/ - SHEET | OFC osT.1 T 1T I | 1 [ | |o - - B T . [ 3 ] 2 | i

| 
re
v.

R
E
V
I
S
I
O
N
S

C
H
A
N
G
E
 
N
O
.

g

{
y o

cH
K 

|





L[]

>

| 7 6 [ 5 4 3 -yl s¢iu[vial2 | ‘
Bo W/IRE JAELE WICE THBLE EXTERNALCOMPONENT LIST
the basis for themanutacture or sale of tems without jff’” DESCRIPTION| FARON 70 REMARKS TTEM |DESCRIPTION FROM 70 REMARKS Z7EM NO. |DESC 1 PFPTION Ypol From (wi7H (Foel 7o W Thy oLAR RN S

G VAN NO | COLOR \AWGE |CONN |\WITH |CONN \W/ITH NO |COLOR | AWG |CONN |WITH |CONN |WITH e D/ODE + | seo-7 Urerita | — Vsco-9 775v~2

Greme 25 | VEL | *22 | S/-~c |Soioemp3ts _|Saver 25 | VEL 722 _|So7-6 [SOLDERI AN |saarr g
1 4 s2-NC A3MS i s§22-7 it ;

SZ-NC AINY see-8 Vil 14 |
S9-NC A3 LS 522-9 AFS1

S5-NC AZRI s522-1¢ A9/ D
S6-NC VEXT] Se2-7/ Ad¥7

S7-NC A3US slo-¢C BT/

S8-NC A3y{ Z/-A B3HS /

S9-NC BIVe 2E | YEL 724 L£IEL |

S/P-NC B9 F& 24 | BLK T 3-4 S&8-C |

S9-C BIES 28 | ret | er-e 73- &

S1¢-¢ B9IPS eS8 | veL - \z7-8 To-5L

S11-NO BIC 1 e85 | vee 72 & Z73-5 |

S/1-C A9D/ ed | Bk $/-C se-¢

s/e-C A9C1 se-¢ s3-¢

513- ¢ A95/ §3-C sq-C

s19-C A9A1 59-C $S5-C

515-NC A3A1 A S6-C

S15-¢C S/16-NC sé-C s7-C

S16-NO| A3B/Y §7-C $8-C
S17-NC A3E/ 58-C S9-NO

§17-NO A3D/ S$9-NO SIP-MO C

S/18-¢ BIMe S/6-NO £/1-NC

SI3-NC BT451 S17-NO S/12-NO |

S/9-NO E95B1 S2-NO 543-NO
s20- / AZHE SIZ-NO S14-NO

S27-2 — S18-NC S13-NC

£eP-7 B3 FS S13-NC SIA&NC

seg- 9 AZ IS s1e-NC S/1-NC

Sct-1 AITS S9-NC S19-C

821-2 ALK 5/19-C S /8-NO -

Sol-Z #1.E S17-¢ S/6-C —

& | YEL S2/-F AIMS r | S20-C ser-¢ 2

eq |£Lk ses-C GND 22 | BLK B89¢C1 END ——

o6 |BiLkK see-/ GND / RED AIARS BIES 2 BLKk | *ee | J/-7 m 79l GND |SOIDER

25 Vel Seo- 2 A HY 11 | WHT RIC2 89 C2 /2 BLY | ?e2 |o1-9 AIB2 |SOLDER

i See-3X A9/ /2 BLY AIES BI9LE 5 YEL |Fze |J7- 3 7Y1- 8 | SolLEA ‘.9
see- ¢ AL/ ] cea |BLk S2rC 522-/ / rED |22 /-2 A9A2 |socnsr =

o5 |y, o2z ce2- s\ otDERI\AILY |SOLDER Cd \BLK #2222 |522-1 \SOLOER GO |SILDF 26 orN |#2z2 |J7-3 BTENYS| 849 D2 |cot pER (;'_w

—= - ¢
19513 52 =

¢ {0 O =2

N0 g g a
% O

o / B
| 38
19 518

|

— | FIRST USED ON OPTION/MODEL _{ qr. | DESCRIPTION ] PART NO. [W'q’lig"

oL AR RK®5 _ PARTS LIST

- UNLESS omtmmse srecu:ueo fi DATE SR EQUIPMENT

g (omre=r zoex RS cocmcaino
B DECIMALE ANGLES ol |-’A’IE” TITLE A

1. 

o | e SEPAL== R/W POSITIONER

3 g g ne:ovs.:um AND BREAK SHARP IZ)/A‘;(”{ ) T ESTE R
2l |3 CORNERS PURFACE QUALITY .~
s] |° MATERIAN ) NEXT HIGHER ASSY. _

3 f— B-DD-RK@5-TA '5 ‘G’Z Ak @52}}2’:25 REV.
H S FINISH | scAlE_NONE

S ¢ , ] SHEET 2 OF 2 ost| | L 1T L LT T 11
DRD 100-A 7 6 5 1 4 3 2 1





B-9

8 [ 7 5 l 4 3 J,, ] | o—ou;g,gogoeemol 2 ] ]
is drawing and speci jions, herein, are T ———

R e R LEGEND W/RE TABLE NOTES:
the bess for the manufactureor sae of items without NUMBER O/IM "X VARIATION | DIM Y (PRECUIDREF [JTEM| OESCRIPTION FROM 70
written permission. -, 7 -

COPYRIGHT© 1973 DIGITAL 9606036-06 | 6 FEET22IN |6 FEET 3 /N wo. [coior | Awe |conw [i7i | connlmirw || TE7ARAS { ;l;;Vfiifiwé\‘g/vf Z,_Pa/x P-TS TO BE
EQUIPMENT CORPORATION ~ Py P A V] g . . - - '

S |ofN | 18 | Pt ITEM D 75075

rr-4 _/Tem*S
P/ .

D § |8y 8 | fe-& J7-2 lirem*sh b
P

78 |/ | TI-3 [ITEM*S
Fr-/ |/7Em*q

7, K | ~s8 -
& il JTI/-9 |/76M7%5

/7 | v/0 r22 | FP2-5 T1-85 VITEMYS

77 | YEL ree |Fe-7 \ T1-7 |17EM*S

722 | orn | ?22 VP2-6 178/ 07-6 |/76m*S

OIM Y (REF) «—\r _'

- DIM "X FA J\r /7
— LOCATING PIN 2 —

REF e A/ A_

LOCATING 
-

a1y C,>
O

| J\ \ AR\WRE*22 AWG TRV GRA 1073550 55 | /2 |3
B AR\ WIRE*22 AWG T.PVC (VEL) |97073550-99 |11 | &
) i \ S WA 4/ |WIRE * 18 AWG ZPUC. BLAN9/07360-00 | 10 e
N ' ~ LOCATING 2 AL = <
I " 4o A C Y PIN BIR\WIRE %18 VG ZF¥ C. ORNNI1077°60 33 | 9 i
W gt r = “ ;L A .

oL AR V//fW(PEVQCVED .909 / A V/EW E‘E /qu Wit T/8 AwvG 2.7 ¥C, \/%’LJ) 8/ Told~0e o

SCALE T NONE /’ Sj L OCRTING REAR ;//fi)VfiEEV&L VED 90)| A/ R|\WIRE®I8 AWG ZRV.C. REQN 2707350-22 | 7 B

APIN ScAE NONE AR\ WRARP SP/RHL .25 N | 3107292 | 6
SEL NOTE */ / 7 | MATE-N-Lock FENALE)| /1209379 01| 5

— [ | 11 |\PIN MATE-N-LOCK (MALE) | /120 9379-0/ | ¢4 |

90 £~ 30 4(%6;5//% PIN ! _|WOUSING, MATE-N-29CK | /2098 50-09| ¥

G, “N-£JD SFS J. O~D 80 50 20 7 | HOUSING MARTE-N-LICK J2OIF Y09 2

/| #OUSING MATE-N-LocK 1PDF Sp-0F] /

REAR VIEW (REVOLVED 90°) RKD5-TA e 0.,
L] SCAULE NOIVE ' ,

. ‘ B EQUWIPMENT

@ 2l CORPORATION

2|2 ool % 7 CABLE, POWER
Olw

HHE B e [ s (RKQ5-TA)
5] |° MATEMAL NEXT HIGHER ASSY.

< SEE!| PARTS LIST _ 1Z6lcoo NUMBER REV.

5[ D UA RKPSTA 1 pl1a |90606036-0-0S FINISH SCALE | / |

§ » o SHEET [ oF | ost.] 1 1T 1 1 1 1 1
DEC FORM NO

o s 8 7 ] 6 | 5 1 4 3 | 2 1





8 6 5 ]

“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE }
PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND

SHALL NOT 8E REPRODUCED OR COPIED OR USED IN WHOLE

OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE

OF ITEMS WITHOUT WRITTEN PERMISSION.

COPYRIGHT \9"‘4, DIGITAL EQUIPMENT CORPORATION''

—— A4--D\

A4 -C\

RA4A-P2 A4 -B\ D

R4 -&E) oC Al- A\

J— WRITE CL S C 2 C Cl s\a— CONSTANT [C Iy 1 s S13 \
Sl Sy Sa S6 7 p= WRITE 9 S\@ ® \ 2 3

NC NC NC NC NC NC Né NC e NO .
NO NO NO NO NO NO jNo NC jNo T : NC TNO T NC] TMO

128 c4 32 \o 4 [4 B4-Ve = = B4 -C\

AB-LL AR-MI A3-NI A3-P\ A3-S| A3-Ul BA-F2

4 DATA BITS

i[ HEAD

. SELECT WRITE

| BAI-M2. (PUSHBUTTON)
i

c c c I\ 12 < 13 . r C

RTZ S\ ADDR SeEx N ' 39RON [ q\g S\6 INV. INC. POWER Lo F-{F
NC O \o NC NO NC NO Alle Alle Alle W N NC T NO

1 
| +\SV pER 1 B4 - B\ C

A3-A\ = REV _J _L = =
A3 - E) B3-H2 B3-E2 = | B4 -A\

A3-B) A3- D i.

FWD |

;

AaQ.- P\ e

B3-F2 ABI-L2 s A4-N |

ALT A ~Ka AA-L\ —LT 2 l I
—0 A4 =-K) (L—— Ad-R1 DSTW ABi-ve o2 A2 % MPey =

\ A —% 5
ATe

A3-H2 c ?A3 -R2 Aé\- U Ayh 5o S
| | O—— AQ.=V\ a

= .

L = = A

- L Ba4-D) "0

FUNCTION DRIVE

I SECTOR
SELECTOR 

,

i SELECTOR

' B

i I

!
g

’ Efi‘-’swON OPTION/MODEL OTY.l DESCRIPTION j PART NO. 1 |L§in'
! RK@S-TA PARTS LIST

DRN, DATE
N ee FIE0 |0 Dt | a1 ] 2 EQUIPMENT
z ‘ TOLERANCES CHK'Dpp ;. DATE | | t a l CORPORATION
S _FCIMALS —-_ANGLES ’J?‘/\‘ :i/:\t;l‘d ZD,;?rE74 MAYNARD MASSACHUSETTS A

an = 006 +0° 30’ Y JM 211-Nq | TITLE
~lo xx =.02 PRI EN DATE
% 5 x_ =.1 ’ ‘z////flt DEC PACK TEST
Ao R € BURRS AND BREAK SHARP [PROD. DATE
12 i vé < COMNERS SURFACE QUALITY ¥ RP.Utws |12 74 POS lT I ONE R/\/\/R lTER

S fi,umm. NEXT HIGHER ASSY.
! 1ZEICODE NUMBER REV.

: — ———ID|CS| RK@5-TA-I
O 2 Z SHEET | OF ) oosT. | ] f 1 [ f 1 I i

DEC FORM NO. T

e 8 6 0w 5 o 2 I

B-11





8 3003513215

2-v1-Spyulald] 2 | 1

THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE

N ON ANDPROPERTY OF DIGITAL EQUIPME!

SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS WITHOUT WRITTEN PERMISSION

COPYRIGHT (L)1 © 7 3. DIGITAL EQUIPMENT CORPORATION'

Pt

~~

p

5@NS/ DIV

LLPPRES|INN OF

WRITE EUTTON

FIRETM INUGEX PULSE

ArTER SW DEPRESS

(¥NOT COtSTANT W'T)

SiATOR SELECTED

BUS WRITE GATE L

A

£/0,9

£/l 12

ONE SECTOR WRITE, BITS @ -3

-

|| T 
e

 R
T

LXY7

E/1,9

£//,8

84,01

£5,/3

£8,49

£8,/,

£5,8

o

L7 LT
F

£2.8

E2,9

J
L

p
o
v
—

f

L T
o

f

I
0]

NJ
L
]

L 
J
L
L
]

£2.6

£2,5]

o

-

A

Edtd

e

—

|o-on TA BITS @,4.8, /12X ENABLED 4L

X POPII ONLY

OATA BITS 1,5,5 ., /3% ENABLED *L
DATA BITS 2, 4, /@, M*[MBLM‘L

S

p)

DATA BITS 3,7, 14 I5*ENABLED —¥

WRITE SEQUENCE

# WRITE BUTTON IS DEPRESSED

W WRITE LATCH CLEARED

# FIRST INOEX AFTER DEFPRESION

SETS ENABLES WRITE S/ TE FLOFP I

# WRITE GATE FLOP IS SET

# SECTOR IS SELECTED AND =S v RITE

GATE IS ASSERTED

M DATA BITS ARE ENABLED AND XRITTEN

IFWRITE BUTTON RELEASEND, NE, T

INDEX PULSE CLEARS VWRITE GATE

FLOP WHICH DISABLE 5 VIRIT:Z GATE

TERMINATING WRITE

B

moON OPTION/MODEL_| qry. | DESCRIPTION ! PART NO. LTE
‘, RKPS5-TA PARTS LIST

‘, DRN. DAT -

2 

' TOLERANCES oC J | ..C.gfifS.T.cuul,.om
T DECIMALS ANGLES 3 A

xxx = 006 10" 30’ TITLE

x =02 e A NI bAE R bt TIMII\]( DIAGHAL

2 Z’ CORNERS SURFACE QUALITY ¥ aqmw Q K 0 9 _...T/\
z|z - NEXT HIGHER ASSY. e

1ZEjcood] NUMBER REV.
B-DD-RK@5-TA _ ) .~

an —— 2" ID|TD|R @5 -TA-C

5 | SHEET | OF | CISA I I ]

:zr::: NO. 8 7 6 l 5 T 4 3 2 | ]

B-13



| 4

“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE

PROPERTY OF DIGITAL EQYPMENT CORPORATION AND

SHALL NOT BE REPRODUCED COPIED OR USED IN WHOLE

OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE

OF ITEMS WITHOUT WRITTEN ] »

COPYRIGHT 1973 . DIGITAL EQUIPMENT CORPORATION"

.

NOTES
1.CONNECTIONS ON \TEWM NUMRBRER 2

TO B WOCATED AND SOLDERED

AT MINITMUM PRACTI\CAL WE\GHT

ABOVE BLOCKS.

2. CONNECTOR RLOCK TO BE GROUNDED

TO GROUND LLG AS SWOWWN. D
3. TUMPER GROUND BUSS\NG AS

) SHOWN, & PLACES.

) 4, USE YELLOW WIRE (I TEM*3) FOR
1 

MACHINE WRAPPED AND BLUE WIRE

(\{TEM*@Q) FOR HAND WRAPPED

WIR NG,

!/

2/ 42 33 &4
m— o .

ce —c2

i 
C

| A
!

; m T

+ 4+ 4
) ”

! ce ce 

l

g
g &~

3 Q
. " ¢ o

28
; o)

; O

: o

: AR | W& * 30 e LAV (BLi) SIOSM0-66 | &

2 AR |WIRE "oNS DVC (YEG) |HOSM0-44 | B
f 

SIS vIlE 
o7séo-o/| 2

; 
7N Biock 88 s2os348 , |B

FIRST USED ON OPTION/MODEL ary. I DESCRIPTION PART NO. t

‘ RK25-TA PARTS LIST l TE
> U S ekesion 1 merts | E0 / " | el ] ! EQUIPMENT

s | TOLERANCES 3 oate | KR 1 100 &8 ||corPoraTION
—— DECIMALS ANGLES = Y me— SaTmane mameacmumere

xxx = 006 £0° 30° 4l 2acqgl TITLE

§ 2 et WIRED A
28 et e penc 1 ASSEMBLY

b MATERIAL NEXT MIGHER ASSY. (R K®5 = TA)
— D-UA-RKZ5 -TA-@ [Zco0E NUMBER REV.

—1— C|AD|700966l-0-0
¥ 

FINISH SCALE _ \/ |
& 

*5 SHEET \ OF \ ost. | | | | I [ [ | |

T 4 
2 | !

e
o
 
.

 =
 
S
 
A
L

 5
7
 
e
 
T
R
 
I
t

 
7
 
e
t

e
 
e

B-14

T
Wi



[FT T2k| |8 I
: NOTES:

- : UNLESS OTHERWISE SPECIFIED S

toew a1 @) 1973 . RESISTANCE IS IN OHMS, I/4 W.
. 2. SWITCHES (SHOWN WITHIN DASHED LINVES)

ARE MOULTED ON EXERCISER BOX.

S REF

| REF

o ReF

N _ o + cla = ‘
| dr] Cl

II;I E2 l | ||' €l | l

! R3 A

l: cS ca 3;. 
16

| | | C
R :l 3 R\Z Ri4 R y

) - -=——||® R\ 
<1 Ce

(X3 \N e— ce| [Fee || [Fev] | .19
| REF

RT R3 RS +cin A

Lre cQ — RS \- — RG __RES10K POT. 3/4 W 10% TGPR 1309143-10-0 |24
I —R7 2 RI4,R15 RES 750 1/4 W 5% 1301401-0-3 |23

— 
—_éc? B 7 RES 56K 174 W 10% 1300523~-J {22 g

i \d —R\® 1 RES 5.6K 1/4 W 10% 1300457 @ -5 |21 |
! 2 

RES 1K 1/4 W 5% 1300385-2-3 |20 |»
( 

. I. - 
1 R4_R7_THRU R11 

3k4 gg‘”)fé- 3 %%8' > l B ' , €D 2 R12,R13 RES 330 1/4 ¥ 10% 1300293 -2- |18’ @ RS v , ! G 6z 1940438 -0-2 | 18
' N Ic___1442 1910046-2-2 |17 | —A= S —— 4 

i » " IC DEC 88wl 1909705 -5-2 |16 |, |o | gy 18881 
t IC 7404 1909608-2- | 15 [§

1@ ES 

RL—~ & aa ! B IC_DEC 7420 19055171 -2 -8 |ja | N
cEF ] 8 IC_DEC 7410 Cfsessrsceo2 ] QLo,2 

2 E10 IC_DEC 7400 4 19808515-0-9|12L 744 
3 £2.€5.E11 IC_DEC 7474 1905547-0 - |11 |8
2 | c4.05 CAP_8.8UC 35V 20% S.TANT __1000087-F-2 |19 [8 e- +sv AAZ,BAZ + oV 1 c!‘i CAP 27P% 100V 5% = 1001738-'-0 | 9

= eox 1+ + 1 TRy €1 CAP_.01WF 50V208 CER 1001810:0-2 L 8] gL7404 C! TuruM Sk 4 <5 ! - CAP. 47PF 100V5%D.M. 1000011 -2-< | 1|- p> — 4
orus .owusl 6.8uf T e.8us 4 EYELET 9006732 -3-& | ¢

2 HANDLE, FLIP-CHIP, GREEN 9008337-1-J| 5
AC2,AT) 

REF MODULE ECO HISTORY B-WH-6502-0-6 | 4 }—
T 

“AH-6302-0-5|

SAUD B, ® GV F ASSY/DRILLING NOLE LAYOUT J-AH-6502-0-5 | 3 |
l F ; X-Y _COORDINATE HOLE LOCATION K-C0-6502-0-4 | 2|
= ! 2 ETCHED CIRCUIT BOARD 5010087 1

FIRST USED ON OPTION MODEL ? PARTS LIST

ETCH aoa?m 1A H——J-—J—-I—L—I_I_.L_.DRI 5 - EQUIPMENTi ey 15-1-721 FORASENEEE C ORPORATION
A 

i 0 | A

2 m— DEC PACK74472 =3 B 
g g

R I T i W WRITER EXERCISERo IC TYPE GND | + 8V 
NEXT HIGHER ASSY

3 GND AND 5V ARE USUALLY PIN 7 AND 14 
K4 V4 N§] RESPECTIVELY EXCEPTIONS ARE STATED ABOVE 

- DEC NO. EIA NO. DEC NO EIA NO. SOALE " DICS 65@ Z_Q_|H IC PIN LOCATIONS 5 SEMICONDUCTOR CONVERSION CHART weer v ofF 2 lowr] 1T 1 1 1T 1 1T 1 1 1
DEC FORM NO. T..

e 8 ] 7 l 6 ;5 T 4 ] 3 3 ] 2 l 1

| B-15





8 7 6 5 | 4 i | [* :
; ~— YThis diawing and specificetions, herein, are the prop- 3 { l'«_lg_L l,,,gmz 99 2 1 |

erty of Digital Equipment Corporation and shall not be {
reproduced or copied or used in whols or in pert ss

wm_annwuumm g

CORYRIGHT 1973 +5V +Sv +Sv il
DIGITAL EQIPMELT CORPORATION e U 1 ,

1 K 2 gz /K i
R7 S.éekK |

1K 3 |

DATA BITS /3 7
B4-C/! © HlpF 27pF

/ il B ol 7 & /¢ <
< 13 5 CLock /2 9 /Z 7 2 =

€8 |,.88 €8 (146 | 7 £S5 74 2 ["ZH £2 [“an
;:/is MHZ 7::3 MH~i Z 747 7474 1474

ns 4 . ns 24 24 -2 =) /4 14 .L+ =) 24 3 -8 (A +£L * Sy Sy

k< '3 / 330 S5
oq ’s
V%4 | —f jo— Z2Sa ns ' fls,,s o *3“

=. Ty ' ' / 5
[co isTrur | era
V/RITFE i B4q- VZL 550 7Sa

[ ‘ oign B4 "E/$ COLITAR T DErTrEe 3 — -

N |
< &

S *» Sy

RS %
Sek

B4-Al WRITE H T ECABLE WRITE

rwe:re — 71 — WRITE GATE

o ELop sl FEOF |/e

' — /3 DI TE G ArE L
_—ii E// El 

T &sL-L2

~ 7L 7L 74 74 \
= | 4 & 3 é 84-D)

|S/9 _j' B4-BI WRITE L /fo p o _
O 

F— —— — — — —

(Bys) SECTOR ' SECTOR SELECT]
B4 - M/> JAOE K L @ Ad-H/ ! |

b ERAZ¢] - 
- l -

loc ERAZE | Ba-F2 
/ oMY |

A | 2 AE-KI | | S

.~ _ 4 5 ‘ —O—| L “-Be-r2 bc erAsE /s e , 3 AL 5 2|, | 24

- - - = 4-3\/8 A\ E 3 3l<€ l *‘{\'—_‘_‘T‘j{) L‘¢ !
— — — 7 S diadss 7¢¢z4-‘=————j = JAGPE - I
N A9-AS — S il A ;E,e?éa (BUS) e yime] - - i ' X —

| si oz T ea\ ¢ L o L 8 — e TE DATH (2o 7 7 -6 o Ae-RY | 2n SN ALL e |

| | i g|7eapt 2R fl% =t h"‘] 7 AES TG : |
, oL - i 0 t| | ©e L Mf“—l; 8 LAs-UL g 9of = N

o | 74 2 | | 2 ARV | | 3
1 ; ] } :

o 5 D‘ { t , - ‘ ’ I - w/
o | 2L —2er Nz zmiy AT | L_SE_’_'"._ - | 8
| L___n'»\_L_’“"B’ 13| 74/D +5V m

| S12 : &7 A E,@%IK
' | | g | 794 SECTOL CNTE PL Be-L/o aw =] @ B

& As-Cl +5V 7404 z’
| — e, K |

! | 17¢ 4 SECTOE CNTE |L Ae-P2q W 3 /2
| | +Sv 7434 I

| S %“‘ ?
! | SEC7TOL CNTER 2L B4-k£2 o // / l
s | 4E +Sv 7404 f

' x| A4-D] §7¢/¢ € S E/7 ep8 ¢IK %' :—-\" s | —()— RSET USED ON OPTION/MODEL Qary. "'ET

L= %7 SECTOE CNTE 3L 54-Jio RadtR A PN | l it | raerwo JNE
__ BT ; PARTS LIST

> 7€A 4 UNLESS OTHERWISE SPECIFIED | DRN. DA
b | FL Me R EQUIPMENT

DECIMALS| ANGLES TGimm‘ Ll TITLE
2|2 e | e [ESiMeons ‘ A
2l = O DEC PACK
HE REMOVE BURRS AND BREAK SHARP DATE
& g 

COMNERS SURFACE QUALITY |~ sl wA -3 WRITER EXERC'SER

MATERIAL NEXT HIGHER ASSY.
- —— —f—— z NUMBER REV.

x [ —— — —x T YN a—— DICS|G5@2 -3 - | s
.—./__F_ pcee—OCC FORM NO SHEET ofF 2 oist.| | | T 1T 1 1 1

e B 7 6 15 4 3 [ 2 ]

B-17





B-19

8 | 7 6 5 | 3 | [eT 1-p-F9%Ta)2| !
mwummmr‘::“::: NOTES: f
:o:uhthanubdmm 

:—— o UULESS OTHERWISE SPECIFIED - |g‘jg;j’f_'lzog;”,fir RESTSTANCE IS IN OHMS, W 5 %
Conporaries) CAPACTITANCE 1S TN UF, 50V

D g 
| D> REF ( PEF >

\ REF ‘ 
I

a2y BT Ccz 8 C30.4 Cl R\14 3 + <23 5=

[8 g (el(2 ] == ol .! 8’ riz . ! TSt R A
E 19 CS €28 =7 g ca i+ Cc3 —R—e‘“’ 2| c30 3/ CAP. /000PF 250V 203 /000043 34e ]| | = [[E=] | e

7 —R 
| a1 TRANSISTOR WU4894 1510422 32 |

* Gt 8 <’ P e . ' r9 RES 1N 1/4 W 5% 1309595 3l
— 

1 R12 RES 22K 1/4 W 5% 1301808 30

_ - = co | | [ ea (e ] |[e7 ] | == _==© L ] L, 7 l - - 273__4 5.9 1 R14 " RES 470K 1,4 ¥ 5% 1302398 29— R : 
.

| 12 N , A 
! 27

[, €ia | I L, I3 | l LE | , —«-gg RT,R§ THRU RG,RIT,
— 18 RIS.A18 THRU R27 RES. 1K 1/4 W 5% 1300365 26e Cye Cle Cise cla —RS 

1 R15 RES 330 1/4 W 5% 1300295 25
\ 16 1S 

3 S

, eis| | l’ 7 | | I’E l , | 
i RIG | RES 120 1/4 ¥ 5% 1300247 24
1 RIT2 8 cacerg C20g ClQg e TR RES 68 1/4 W 5% 1300219 23

Tve ' , ' | - | 7 £20. 21 €22 IC DEC 75451 1910406 22
1 E2 IC_DEC 741 1910298 21 jg=—

l 
" 2 E9.E{3 IC DEC 74193 1910018 20

e IC_DEC 74123 1910438 18 200
1 E10 | IC DEC 7474 _ 1805547 18%&9 >~ ] ES IC DEC 7420 1905577 17
2 E10,§14 IC DEC 7410 1905578 |

E4.E].E8.EIT, o
b‘ H

12,07 IC DEC 7400 1905575 s O

1 T IC DEC 7404 eoeees L f O
B 

(j; . 

3 02,04, 04 DIODE D884 1100114 13 )0g ; 8 2 
1 o1 ¢ BIOBE IN 748 1104860 12 ]12 2 

B P 
o 7480 

1 C28 ; 
CAP 100P5 100V 5% 

1002345 In£ie — 
2 c27,¢as CAF 470PS 100V 5% 1000024 10 f§ana7 e 9 [>\8 
4 C22 Pl C25 CAP 6.815 35V 208 1000087 0 |T ol 8 . iz l/74¢4 21 C1 TRC21 CAP .01, BOV 20% 1001610 g¢ — c 
1 c26 | CAP .033u$ 100V. 10% 1000050 2L(fia 13 
4 { EYELET, #6S-4-7, STIMPSON 9008732 8
2 | HAMDLE, FLIP-CHIP, GREEN 9008337- | 5
REF ! MODULE ECO HISTORY B-WH-6503-0-8 | 4 b—
REF ASSY/ORILLING HOLE LAYOUT D-AH-6503-0-5 | 3
REF X-Y COORDINATE HOLE LOCATION K-C0-6503-0-4
1 T ETCHED CIRCUIT BOARD 5010088 1

qQrY n:* DESIGNATION DESCRIPTION PARTNO. [TEM
FIRST USED ON OPTION MODEL I PARTS LIST Bl

REKOS ETCH BOARD Rt c
DAN. R EQUIPMENTg ; A 4-2%1 # CORPORATIONA 7945| - 8 

- - TMLE | A
= - 

; 
t 

s -

104l 
2 = DECPACK POSITIONER74103 & | 16 

—} o BY I S 
i ‘ Yl EXERCISERo IC TYPE GND | + 5V 

| R ASSYg GND AND SV ARE USUALLY PIN 7 AND 14 
R | / REV.RESPECTVELY EXCEPTIONS ARE STATED ABOVE 

- DEC NO. EIA NO. DEC NO. EIA_NO. NoONE DICS|G5@3-0-| aé IC PIN LOCATIONS ] SEMICONDUCTOR CONVERSION CHART I \ ofF 7 ost. | | ] 1 1 1 11 1
w8 7 6 5 i 3 l 2 ] !





| ' T- AR8 7 o 5 | 4 | 3 A | [8] 1,20 BJa) 2 | I
+3

This diawing and spacifications,herein, are the prop-

mmumum:‘u‘::: 
¢ 30 (Bus) £

the besis for the manufecture or sale of Rems witheut 

+3 
_

written permission. 

o\ £ 
ADbbeEece < I001 A (Bus) INVALID L

C-ve4T © 1973 

L : 
sTeor & L 

'

BIG'TAL EQIPMENT CORPORAT|ON +S 
4 Z 3 A-E) 

i
e// 

C B -Di 3| K 
'3 b /2 / 4 

|$+7a K 7404
g 

ése‘;s'x)' RE L : N AODLE &5 D

D (Bus)e/:;_ f= KDY L 5 / 3 6 5 = | , = INVVELID LM - e 
7 =>=.00iuf 

Z

RUM L 5 F):: s # c?26 
4 ~. (PO 

EZ‘Z ; A 4 eea
-2 

. 

—

lK%E/ — *osc,:l¢m5ec i Bt/ i . N0 PLETE LRTZL b-p| Fel-4 _ WHEN FREE = T — B-&2
+E +S RI) 

i 
CHLINDER

68 o 

| = 9 
ADDRESS

£

554'( 22K S KR/I2 

CrL ADDR SW o 7¢Z¢ & s ——— 
- 

L €S B-F —SE? A cz28 ADBRESS nce. . LN o LN
¢?fl'0F TKIG, /d¢V SOURCE 

*13 FLoP 
5 £ /4 & 

|7

/768 v TRIG 
74/ 

-

/ /4 = - 7 
< 

., /2

2 ¢ M| /3 c «,P_s 
z [P 

CYL ADDR Sw2 g/( p o L
£E3 £E3 

£/8 

3|74 24 £E/5 E-H/

74/22 74123 
7474 // 

P 275451
e = &G Sle , o 7]e/4 | S s ?

— - = - 
/“- 

)74/ 
; 

/|78 —

z 

9 

- 

C

ADDRESS | -1 4 .

C 
+2 +3 

9 £L| s| COUNTER | €7 AbOR Sk4 /0 ;-Zfa = é 5 PDZ ¢/ 257 e LD Ga| 3 | £/e BE-3ZZN 74192 P 1545

R3 
£¢ 

- 4

/s K 
2]z 

(E e osl 2 
_ L2 ¢

Wo 

y 
2a E’% r 217480

FAST CLOCK 

£/7\_, E1E\ /2 +3 51E 
| 

(2 
=

/3 7L ek a1 
ov | CYL ADOR S & EL2 /7 3 b= L

Fis5 

Dgoe o l (3| 74 / -/3| 7/ § Ele E-K!
i 2 Z~1s4as) 4

2| \7 E/S/K 

2l s : 
£2 \ 3

&2 & /lerNag 

i ! )7ches o

. 
VV VAN e =/ 

WON U $

- &Sl J‘ 3|, 7 o4 
“Qie’ Tonls % CYL ADPR ? =

Y + 14 

4)ere i Sw/é £7 >74193 - ¢ 5 P4 L i@

-1S 

! os ; L9\ 7d-cbet 
B-L/

/PP K 
B E9qe i &9@ 215 e 277\ o PN 4

R 
<A S| 74l+S 

/131 /2 CYL ADDR -

A 

_J_ I 
Y=

2 .

re 
bz 

; = s S g~ LAYy
B °q - 

— ~
ik 

| o3
Dbt

RANCCA 

T 

i ROLR
L% 1/ o/ ] i wu‘;e el YT Y ; JA T£ De g 

> 
S 

P" - I T e 202 DETECTL Shaett
¢ DIO DE £s L +Z 

71742 
B

MO('J:TFD I K 
=

ERCICER -
il IR 

5 CH ADOR

BOX~ | 1 BoF e 

&, 
S /28

o ;fi' i el 
* 3msm 2 74’,‘2 NEGLDETECT § w / 3 27 L -

L-PJ I K 
OF CYL ADDR 13| 7¢2& == E-L/

= 

ONLY TAUE 

e

kAL-x\é; L 

FOR A NES 3 
2 A 3 247 as]) 4

+2

'y 

! |74 L

'K 
’.3 

-
A-DI 

ROD PARTS LIST3 
UNLESS OTHERWISE SPECIFIED EQUIPMENT

> £ 

TOLERANCES CHKD. . MavwaRe. MaSBACHUSETTS

- 'K 

; ANGLES _ A

A STE 

XXX - . 10" 3 ‘ =574 ,

erL_ 

= 
DEC PACK

olg A-Hz AB2 /5 AD2 +15 ARA2 45V A-LI A-M1 A-NI A-Pi R-£1 A-S| A-ui A-Vi | LI 5.
88z |coq l CYC ABOR CYL ADDR CYL ADQR CYL AW CYL AOPR CYL AOBR CYL RODR (vi ApOR [ niove somes Ano sranr sane 2

é g c24 + jc23 8Az +_LCZZ.C25 _:a;mwczl Sw /28 St 64 :wgozk Se /e Sl Swe Sw S/ \§ CORNERS SURFACE QUALITY |~ M -5 POS'T,ONER EXERCIDER
glg +Téa 8 8 & ‘cz"';.'/" 

TERIAL NEXT HIGHER ASSY.
© 35V 3§V E T Y el 8¢ca 8 

—$— NUMBER REV.
L SIC502-0-|

— 

FINISH SCALE —7—7/ D 3

: 

———~ "SHEET oF ot] 1T 1T 1T 1T T 11
R

DEC FORM NO ) 

: 
l

wms 8 ] 7 | 6 5 1 4 | 3 | | 2

B-21





NOIL
N10S

(Auy31)SWO.LAWA
S

1'INV4 3AI}03110)JAIUIAAIY(3uQ¥03y))FONVNA
INIVIA

41
va

0TAINVNILNIVIdASIDIYIXTSOXA.





NOLLN
TO0S

(Auy31)SWOLJdWA
S

1'1INV4 9AI}O3110)AU(uoyay))FONVNA
LNIVIN

diLvda

0THONVNALNIVId3SI0¥IXHSO





NOILL
NTOS

(AuyJ1)SWOLdWA
S

11NV JAI}O3110)JAIJUIAJIJ(3u0Yo3y))FONVNA
LNIVI

a1vd

0THONVNILNIVIAdAS108IXdSO





NOLL
NTOS

(Auy1) 9AI)O3110)QAIUIAJIJFONVNALNIVIN

0THONVNIALNIVINdASIO¥IXTSO





NOLL
NTOS

(Auy31)SWOLJWA
S

L'INVd JAI}IAI0)AAIJUIAMY(3uQYY)FONVNA
LNIVIN

a1
vd

D0TAONVNALNIVI¥3S10¥dXdSOL





READER’S COMMENTS RKO05 EXERCISER MAINTENANCE MANUAL
EK-RK05-MM-002
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of its publications. To do this effectively we need user feedback: your critical evaluation of this

document. Please give specific page and line references when appropriate.

ERRORS NOTED IN THIS PUBLICATION:
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MISSING DOCUMENTATION:

Is there sufficient documentation on associated system programs required for use of the software

described in this manual? If not, what material is missing and where should it be placed?
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