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AN

RS64 TIMING TRACK WRITER




RS64 Timing Track Writer (RS64-TA)




1.1 INTRODUCTION . v

This manual provides a complete description of the RS64
Timing Track-Writer, including physical, functional, logic
and flow diagram descriptions, specifications, and utiliza-
tion and maintenance procedures.

1.2 GENERAL DESCRIPTION

The RS64 Timing Track Writer (RS64-TA) is a portable
unit used to write timing tracks on disks in the RS64 Disk
Drive. The timing tracks must be rewritten after installing
new timing track heads or a new disk surface.

NOTE

If data errors occur immediately after the disk
surface is cleaned, the first corrective action
should be to rewrite the timing tracks. How-
ever, rewriting the timing tracks destroys all the
data stored on the disk. This is because the data
stored using the old timing tracks will be out of
sync with the new timing tracks and therefore
cannot be retrieved accurately.

The RS64-TA ‘is completely contained in a carrying case

and connects directly to the disk drive’s timing track heads.

Operating power for the RS64-TA islprovided by the disk
drive via a power cable/tester cable combination which
routes dc power from the disk drive’s power supply directly
to the writer.

1.3 PHYSICAL DESCRIPTION

The RS64-TA (Figure 1-1) consists of the following:
Carrying Case
Control Panel Assembly

Disk Plug Cable

CHAPTER 1
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Control Panel Cable

- RS64 PS/Test Cable

Power Cable
Wired Assembly

Disk Preamplifier and Peak Detection Module (G088)
(three) ~

Disk Writer with Power Fail Module (G291) (six)
50 mA Indicator Driver Module (M050)
Inverter Module (M111)

NOR Gate 2 Input Module (M112) (two) k
NAND Gate 2 Input Module (M113) (two)
NAND Gate 3 Input Module (M115)

NAND Gate 4 Input Module (M117)

NAND Gate 8 Input Module (M119)

R/S Flip-Flop Module (M203)

D-Type Flip-Flop Module (M205) (two)

8-Bit Buffer Shift Register (M208)

Binary Up/Down Counter Module (M211) (two)
Dual Delay Multivibrator (M302)

Variable Clock Module (M401)

Pulse Amplifier Module (M602)




POWER CABLE  RS64 PS/TEST WIRED RS64-TA
(7008588) CABLE (7008668) ASSEMBLY MODULES

\

CONTROL PANEL CONTROL PANEL DISK PLUG
CABLE (7008589) " ASSEMBLY (9305476) CABLE (7008590)

Figure 1-1 RS64-TA Comiponents
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1.3.1 Control Panel Assembly

The 9305476 control panel (Figure 1-1) contains a signal
input connector slot and controls and indicators necessary
to write timing on the surfaces of RS64 disks. Refer to
engineering drawing D-AD-9305476-0-0 for wiring data,
parts identification, and complete physical layout.

1.3.2 Disk Plug Cable

The 7008590 disk plug cable (Figure 1-1) consists of a
module connector which mounts to the control panel
assembly, a connector module (M908) which mounts in slot
B17 of the wired assembly, and cabling which routes the
timing track signals from the wired assembly to the control
panel. Refer to engineering drawing D-IA-7008590-0-0 for
wiring data, parts identification, and physical specifications.

1.3.3 Control Panel Cable

The 7008589 control panel cable (Figure 1-1) consists of a
connector module (M908), which mounts in slot A17 of
the wired assembly, and cabling. This cable assembly
connects the control panel switches and indicators to the
wired assembly. Refer to engineering drawing
D-IA-7008589-0-0 for wiring data, parts identification, and
physical specifications.

1.3.4 RS64 PS/Test Cable

The 7008668 test cable (Figure 1-1) consists of a 12-pin,
male Mate-N-Lok connector, a 12-pin, female Mate-N-Lok
- connector, and a 12-wire cable harness. The cable routes dc
power from the RS64 Disk Drive’s power supply to the
RS64-TA power cable. Refer to engineering drawing
C-IA-7008668-0-0 for wiring data, parts identification, and
physical specifications.
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1.3.5 Power Cable

The 7008588 power cable (Figure 1-1) consists of a 4-wire
cable harness with a male, 12-pin Mate-N-Lok connector
attached to one end. The cable routes dc power from the
RS64 PS/test cable to the wired assembly backpanel. Refer
to engineering drawing D-IA-7008588-0-0 for wiring data,
parts identification, and physical specifications.

1.3.6 RS64-TA Modules
For detailed information on the modules used in the
RS64-TA, see Appendix A.

1.4 SPECIFICATIONS

1.4.1 Environmental
Ambient Temperature, ° C
0 to 50 operating
-10 to 65 storage

Relative Humidity, %

10 to 90 (without condensation, operating)
5to 95 (storage)

1.4.2 Power Requirements
+20V
5V
-15V

Power taken from disk drive’s power supply

1.4.3 Packaging
Carrying Case Dimensions

12in. HX 18in. W X 6-1/2in.D
Weight

271b
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CHAPTER 2

UNPACKING, ACCEPTANCE
TESTING, AND SETUP

UNPACKING PROCEDURE

To unpack the RS64-TA, proceed as follows:

1.

Remove the carrying case from the shipping
carton and inspect for exterior damage. Damage
claims should be directed to the responsible
shippers.

Open the carrying case and inspect the
RS64-TA components for damage,

Verify that all components are present per
Paragraph 1.3.

2.2 ACCEPTANCE TEST PROCEDURE

The RS64-TA 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.

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.

NOTE
To make the RS64-TA wired assembly acces-
sible, remove the RS64-TA chassis from the
carrying case and unscrew and remove the rear
portion of the chassis cover and the chassis
backplate.

1. Check the wired assembly backpanel for bent

pins.

2. Using the external components list (Table 2-1),

check that all resistors and capacitors are

properly connected to the wired assembly

backpanel pins.

Table 2-1
External Components
Parameters Location
From To
Resistors 1/4W, 1K A24E1 A24K1
A24E2 A24K2
_ A24L1 A24R1
1 W, 3009 Al4A2 A1782
Capacitors | 6.8 uF,+35Vdc | A11B2(-) A10C2(+)
BI1F1(-) B1L2(+)
| BIRL(-) B1S2(+)
A12C2(-) A14A2(+)
ASC2(-) A3A2(+)
3. Perform steps 1, 2, 4, and 5 of the setup
procedure (Paragraph 2.3).
4. Check for proper dc voltages at the RS64-TA
wired assembly pins listed below.
Al6C2 GND
AlA2 5V
Al4A2 +20V
A16B2 15V
5. Set the RS64-TA MAINT toggle switch to
MAINT. ‘
6.  Set the RS64-TA 50HZ/60HZ toggle switch to
60HZ.
7. Turn the RS64-TA GAP ADJUST knob fully

2-1

counterclockwise and then turn it clockwise
five complete turns.




10.

11.

12.

13.

14.

15.

16.

NOTE
An oscilloscope (Tektronix 453 or equiv-
alent) is required to perform the follow-
ing steps.

Connect the channel 1 probe to pin A1D2 on
the RS64-TA wired assembly.

The clock repetition rate should be 210 ns
(positive pulse).

Rotate the GAP ADJUST knob clockwise and
counterclockwise; observe that the clock repeti-
tion rate varies.

Connect the channel 1 probe to pin BIF2 (CLK
RUN L) on the RS64-TA wired assembly;

observe a 55 £ 5 ms positive-going pulse (adjust-
able).

Connect the channel 1 probe to pin BIF2
(DLY A H) on the RS64-TA wired assembly;
observe a positive-going pulse of approximately
275 + 25 us in duration (fixed setting).

Connect the channel 2 probe to pin BIT2
(DLY B H) on the RS64-TA wired assembly;
observe a positive-going pulse 100 us longer
than DLY A H (pin B9F2).

Set the scope controls as follows:

® Vertical

Mode = ALT
Sensitivity = 0.2 V/div
Coupling = dc

[ Horizontal

A sweep time = 100 ns/div
Trigger = Normal/internal
Slope = Positive

Connect the channel 1 probe to pin A2J2 (CLK
H) and the channel 2 probe to pin A2E1 (CLK
A H) on the wired assembly; observe that A2E1
is 90 degrees out of phase with A2J2 and that
the pulse width of both signals is 440 ns.

Change scope sweep time to 5 ms/div; observe a
pulse train length of 33 ms.
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17.

18.

19.

20.

21.

22.

23.

24.

- 25,

26.

27.

28.

Set the scope controls as follows:
] Vertical

Mode = Channel 1
Sensitivity = 0.2 V/div
Coupling = dc

° Horizontal

A sweep time = 10 ms
Trigger = Normal

Connect the channel 1 probe to pin A4J2
(WREN H) on the wired assembly; observe a
positive-going pulse of 90 + 10 ms.

Set scope sweep time to 100 ns and connect
the channel 1 probe to wired assembly pin
A10U2 (WFA H); observe positive-going pulse
of 840 ns.

Set scope sweep time to 5 ms; observe a pulse
train length of approximately 33 ms.

Set scope sweep time to 2 us and connect the
channel 1 probe to wired assembly pin A10J2
(WFB H); observe positive-going pulses of 17 +
0.5 us.

Set scope sweep time to 0.5 ms; observe a pulse

repetition rate of approximately 0.5 ms.

Set scope sweep time to 5 ms; observe a pulse
train length of approximately 33 ms.

Connect the scope probe to wired assembly pin
A10E1 (WFC H); observe a pulse train length of
approximately 33 ms.

Set the scope to 5 V/div sensitivity and 10 ms
sweep time and scope wired assembly pins E2
and F2 at locations Al11, A12, A13,B12, B13,
and B14; observe that write amplifier outputs
are present at each pin (Figure 2-1).

Check the slice voltage on the G088 modules,
pin BU2 at slot positions 14, 15, and 16. Slice
voltage should be -1.4 V.

Remove dc power from the RS64 Disk Drive by
turning power off at the main computer con-
sole. -

Set the RS64-TA MAINT toggle switch down.




a. Pin E2

b. Pin F2

Figure 2-1 Write Amplifier Output Waveforms

2.3 SETUP PROCEDURE
To connect the RS64-TA to the RS64 Disk Drive, proceed

as follows:

1.

Remove dc power from the RS64 Disk Drive by
turning off the power at the main computer
console.

NOTE
The ac power to the RS64 Disk Drive
must remain on.

Disconnect the dc power connector on the top
of the RS64’s power supply and connect the

2-3

RS64 PS/test cable (which connects to the
RS64-TA power cable) to the power supply.

Disconnect the disk drive’s timing cable assem-
bly from module slot FO9 and insert it into the
module connector on the RS64-TA control
panel (Figure 3-1).

At the RS64-TA, set the S0HZ/60HZ toggle
switch to the ac input line frequency of the
disk drive.

Turn power on at the main computer console
to apply dc power to the RS64-TA.
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CHAPTER 3

OPERATION AND UTILIZATION

3.1 SCOPE

This chapter covers complete operation of the RS64 Timing
Track Writer, including a description of front panel controls
and indicators and a utilization procedure.

3.2 CONTROLS AND INDICATORS
The RS64-TA control panel (Figure 3-1) is equipped with
the controls and indicators necessary to:

® . Adjust the gap (the elapsed time between the
end and the beginning of the timing tracks).

L] Initiate a timing track write operation.
o Select different clock repetition rates in accor-

dance with the disk drive’s ac input line
frequency.

Table 3-1 identifies each control and indicator by name and
function.

3.3 UTILIZATION PROCEDURE
Timing tracks must be rewritten after installing new timing
track heads or a new disk surface.

3.3.1 Procedure for Writing Timing Tracks
To write timing tracks, proceed as follows:

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.

@\ ONONBONNO
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Figure 3.1 RS64-TA Control Panel Controls and Indicators
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Table 3-1

RS64-TA Control Panel Controls and Indicators

Item Name Function
(Figure 3-1)

1 TTA/TTB/TTC test pins These test pins enable the timing information written on the
disk surface to be monitored at the control panel using an
oscilloscope.

2 MAINT toggle switch Selects maintenance mode for checkout and troubleshooting.
Selecting MAINT causes the RS64-TA to perform write
operations continuously.

3 WRITE ENABLE toggle switch Setting this toggle switch to WRITE ENABLE enables the
RS64-TA to write timing tracks and lights the WRITE
VOLTAGE indicator.

4 PUSH TO WRITE pushbutton If the WRITE ENABLE toggle switch is on, depressing this
pushbutton causes the RS64-TA to perform one timing track
write operation.

5 GAP ADJUST knob Controls the width of the gap (a blank area on the disk surface
which allows time for the disk drive to switch heads) by
varying the clock repetition rate. Turning the knob clockwise
increases the gap width.

6 RS8/E—RC11 toggle switch This switch is not operational.

7 INCREASE neon Blinks when the gap width is too narrow. The clock repetition
rate must be increased using the GAP ADJUST knob before
the timing tracks can be written properly.

8 GAP OK neon Blinks when the timing track gap width is correct.

9 DECREASE neon Blinks when the timing track gap width is too wide. The clock
repetition rate must be reduced using the GAP ADJUST knob
before the timing tracks can be written properly.

10 WRITE VOLTAGE indicator Iluminates when power is applied to the timing track writer
' and the WRITE ENABLE toggle switch is on.
11 50HZ/60HZ toggle switch Selects one of two clock repetition rates based on the disk
: drive’s ac input line frequency.
12 Module Connector The RS64 Disk Drive’s timing track cable connector inserfs

into this connector, thereby connecting the RS64-TA to the
timing track heads.
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CAUTION
Timing tracks should be rewritten only when
necessary. Continuous writing of the timing
tracks may damage the disk drive’s timing track
heads. '

Perform the RS64-TA setup proceciure per
Paragraph 2.3.

At the RS64-TA:

: CAUTION
Ensure that the MAINT toggle switch
(Figure 3-1) is down prior to setting the
WRITE ENABLE toggle switch on.
Otherwise, the disk drive’s timing track |
heads may be damaged.

a.  Set the WRITE ENABLE toggle switch
on; Qbserve that the WRITE VOLTAGE
indicator illuminates.

b. Depress the PUSH TO WRITE push-
button; observe the INCREASE, GAP
OK, and DECREASE neons.

NOTE
The RS64-TA writes the timing tracks
only once each time the PUSH TO
WRITE pushbutton is depressed.

c. If the GAP OK neon illuminates, the
timing tracks have been written correctly;
proceed to step 3.

d.  If the INCREASE neon illuminates, turn
the GAP ADJUST knob clockwise and
repeat steps b. and c.

e.  If the DECREASE neon illuminates, turn
the GAP ADJUST knob counterclockwise
and repeat steps b. and c.

NOTE
An oscilloscope (Tektronix 453 or equiv-
alent) is required to perform the follow-
ing steps.

10.

11.

12.

13.

14.

Set the scope controls as follows:

Vertical = 0.2 V/div (X10 probe)
Mode = Channel 1

Coupling = dc

A sweep time = 5 ms/div

Trigger = Line

Connect the channel 1 scope probe to test pin
TTA on the RS64-TA control panel.

Depress the control panel PUSH TO WRITE
pushbutton; observe timing track A on the
oscilloscope display as shown in Figure 3-2.

Depress the RS64-TA PUSH TO WRITE push-
button; observe that timing track A momen-
tarily disappears and reappears each time the
PUSH TO WRITE pushbutton is depressed.
This is due to the erase operation performed by
the RS64-TA just prior to rewriting timing
tracks.

Connect the channel 1 probe to test pin TTB
on the RS64-TA control panel and observe
timing track B.

Connect the channel 1 scope probe to test pin
TTC on the RS64-TA control panel and observ
timing track C. '

Set the RS64-TA WRITE ENABLE toggle
switch off and observe that the WRITE
VOLTAGE indicator extinguishes.

Remove dc power from the RS64 Disk Drive by
turning off the power at the main computer
console.

Disconnect the RS64-TA dc power cable from
the disk drive’s.power supply.

Remove the timing track cable from the
RS64-TA control panel connector and insert it
into slot EQ9 of the RS64 Drive electronics.

Reconnect the dc power connector on top of
the RS64’s power supply.

Apply dc power to the disk drive. v
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Figure 3-2 Timing Track A Waveform

3.3.2 Verification of Timing Track Writer Performance
After writing new timing tracks, the RS64 Disk Drive’s read
amplifier-peak detectors must be readjusted and diagnostics
must be run to verify that the timing tracks were correctly
written.

3.3.2.1 Read Amplifier-Peak = Detector Adjust-
ments — Initially, the read amplifier-peak detectors are
statically adjusted for a nominal operating point. Next,
each is dynamically adjusted using a controller for bit
patterns and for error detection. The dynamic adjustment
entails locating a mean point between data peaks and noise
peaks. To perform these adjustments:

1. Using an oscilloscope or VOM, adjust all four
read amplifier-peak detectors for static

threshold operating value of -1.2 V. Access.

points for the read amplifier-peak detectors are
as follows:

34

Read Amplifier- Access Point
Peak Detector
Clock F08-U2
Sector Mark F07-U2
Address F06-U2
Data D07-U2

Write a pattern (all 1s, for example) on one
complete data track, then begin a repetitive
read 'and comparison operation for that track.

Connect an oscilloscope or VOM at the clock
read amplifier-peak detector test point
(F08-U2).

While monitoring for errors, slowly adjust the
clock threshold potentiometer for a more posi-
tive indication. When an error occurs, record
the threshold indication as VHigh'




Adjust the potentiometer for a more negative
threshold value and observe where the error
occurs. Record this value as VLow‘

( 5.

Calculate the mean threshold as follows and set
- the potentiometer for that value.

- 6.

Vmp’[ = (VHigh + VLow)/ 2

7. Using steps 2 through 6, set up the threshold
for the sector mark and address read amplifier-
peak detectors. Test points are as follows:

F07-U2
F06-U2

Sector Mark
Address

8. For the data read amplifier-peak detector
adjustment, write an all-zero pattern in every
track. Next, initiate a repetitive read and
comparison for track 17g. (The outermost data
track normally has the greatest amount of noise
and wobble.)

9. Connect the oscilloscope to the data read
amplifier-peak detector test point (D07-U2).
While observing the data comparison result,
adjust the data threshold potentiometer (for a
more positive scope indication) until an error
occurs. Decrease the threshold setting slightly
until no errors occur. )

Read and compare data for all other tracks. If
no errors are detected for the other tracks,
proceed to step 11. If errors are detected
(signifying tracks with greater amounts of noise
than track 17g), record the track numbers
containing errors. Readjust the data threshold
while reading and comparing data from these
tracks and locate the noisiest track on the disk.

10.

11. Record the threshold voltage (Vig;,,) for track

175 or the noisiest track on the disk.
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12.  To define the lowest threshold (V) write
all’ ones for every track. Initiate a repetitive
read and comparison operation for track 30s.
(The innermost track will normally have the
lowest amplitude data peaks.) Adjust the data
threshold potentiometer (for a more negative
threshold) until an error occurs. Decrease the
threshold setting slightly until no errors occur.
13. Read and compare data from all tracks. If no
errors are detected for the other tracks, proceed
to step 14. If errors are detected (signifying
tracks having data peaks less than the
threshold) record the track numbers. Readjust
the data threshold while reading and comparing
data from these tracks. Locate the lowest data
peak track and set up the threshold for this
track. '

14. Record the threshold voltage (VLow) for track
305 or the track having the lowest data peaks.
15. Calculate the mean threshold as shown in step 6
and set the potentiometer for that value.

3.3.2.2 Verification of Timing Tracks — To verify that the
timing tracks were written properly, proceed as follows:

1. Load the disk data diagnostic (MAINDEC-11-
DZRCB).

2. Set the switch register to 2003 and depress
“LOAD ADRS.

3. Set the switch register to 0000005 and depress
START; observe diagnostic printout.

To check that the spare set of timing tracks was
written correctly, reverse the timing track cable
connector at RS64 electronics slot EQ9; recali-
brate the gain settings for timing tracks A, B,
and C read amplifier-peak detectors per Para-
graph 3.3.2.1; and repeat steps 3 and 4.

5.  Restore the timing track cable connector to its
normal configuration; recalibrate the gain set-
tings for timing track read amplifier-peak detec-
tors per Paragraph 3.3.2.1; and run one addi-
tional pass of the disk data diagnostic (random
mode).







4.1 SCOPE

This chapter provides a detailed description of the RS64
Timing Track Writer. The description is provided in three
parts: a functional description, a detailed logic description,
and a flow diagram description.

4.2 FUNCTIONAL DESCRIPTION

4.2.1 Introduction

The RS64-TA is used to write timing tracks on the surfaces
of disks used in RS64 Disk Drives. These tracks preformat
the disk to satisfy synchronization, clocking, and data
location requirements of the RC11/RS64 DECdisk system,
and must be recorded before data can be stored on the disk.

As illustrated in Figure 4-1, the timing tracks are recorded
so that the disk surface is divided into three distinct
“areas: a sync sector, 77g data sectors, and a gap.

] The sync sector (the first sector to be recorded)
contains a clock signal which enables the
DECdisk system to synchronize with the disk
surface prior to storing or retrieving data.

® The 773 data sectors (which follow the sync
sector) contain clocking, data location, and
addressing information, which serve to locate
the data sectors on the disk surface; the data
sectors also provide a clock signal to be used by
the DECdisk system to actually gate the data to
and from the disk surface.

L] The gap is nothing more than a uniform, blank
area on the disk surface;i.e., no timing informa-
“tion or data is recorded in that area. The gap is
not visibly discernible on the disk surface as
there are no markings such as notches or slits in
the disk surface or on the disk edge. The gap
-allows time for the DECdisk system to switch
from one read/write head to another. If this
time were not provided, the disk drive logic
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would have to wait one complete revolution of
the disk to resynchronize whenever a different
head was selected. The width of the gap area is
critical to accurate data storage and retrieval. If
the repetition rate of the clock internal to the
RS64-TA is adjusted properly when the timing
tracks are written, the gap is from 250 to
350 us wide, i.e., it takes 250 to 350 us for the
gap to pass under the read/write heads.

To verify that the gap meets specifications, the
RS64-TA logic measures the gap after each
timing track write operation. The logic mea-
sures the elapsed time between the end of track
A and the-beginning of track A, and illuminates
the control panel INCREASE/GAP OK/
DECREASE indicators accordingly. If the GAP
OK indicator fails to illuminate, the operator
must vary the clock rate using the GAP
ADJUST knob and rewrite the timing tracks
until a proper indication is obtained.

As illustrated in Figure 4-1, three types of timing tracks (A,
B, and C) are recorded on the disk surface. Each timing
track performs a specific function:

(] Track A provides a clocking signal and is
recorded in the sync sector and the data
sectors. In the sync sector, it synchronizes the
DECdisk system to the disk. In the data sectors,
it gates the data to and from the disk surface.

o Track B provides address and data markers and
is recorded only in the data sectors. The address
marker is recorded once per data sector and
marks the beginning of the block or sector
address which is recorded on track C. The data
marker is recorded once per data sector and
marks the beginning of data which is recorded
on the data tracks.

4-1
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Track C provides block addresses and is
recorded only in the data sectors. The block
address is recorded once per data sector and
identifies the data sector in which it is
recorded. The block address is recorded at the
beginning of the data sector so that the RS64
Disk Drive reads the address just before the
data portion of the identified sector passes
under the read/write heads.

A synchronizing preamble and a parity bit are
included with each block address. The synchro-
nizing preamble (two bits) permits the DECdisk
system to synchronize with block address infor-

mation without having to compensate for skew -

between track A and track C. The parity bit
maintains odd parity.

The RS64-TA writes two identical sets (total of six) of the
timing tracks described above: primary timing tracks and
spare timing tracks. The spare tracks are used only if the
primary tracks are erased or damaged.

NOTE

To change over from the RS64 Disk Drive’s
primary timing tracks to the spares if the
primary tracks are- damaged, turn off dc power
at the main computer console, disconnect the
timing track cable connector from slot E09 of
the disk drive electronics, rotate the connector
180 degrees, reconnect the connector, and
recalibrate the disk drive’s timing track read
amplifiers per Paragraph 3.3.2.1.

4.2.2 Functional Block Description

The functional block diagram (Figure 4-2) illustrates the
major logic sections and the control panel switches,
indicators, and test pins.

Assuming that the control panel WRITE ENABLE toggle
switch is up, the RS64-TA begins to write timing tracks
when the control panel PUSH TO WRITE pushbutton is
depressed. This action asserts the START line, which
triggers the write enable logic and causes CLR (clear) to
assert. CLR initializes the RS64-TA logic, i.e., clears all
counters, registers, and flip-flops with the exception of the
WREN (write enable) flip-flop, which is set.’ Setting the
WREN flip-flop asserts WREN, which turns on the timing
track write amplifiers in the write control and read logic.
The write amplifiers write all zeros on the timing tracks for
50 ms, thus erasing all timing information from the disk
surface. After 50 ms, RUN asserts and enables the clock
logic. The clock then activates CLK and CLK A. CLK is
input to the write control and read logic and is used to

write track A on the disk surface. CLK is also input to the
bit counter, the word counter, and the block address shift
register. CLK A is used by the block address shift register.
Although the bit counter and word counter are active
during the writing of the first sector (the sync sector), the
bit count decoder outputs (BC EQ 03, BC EQ 04, etc.) and
the word count decoder outputs (WC EQ 00 and WC EQ
01) are not used because the word counter ST TM output is
cleared, thereby inhibiting the writing of tracks B and C.
Therefore, during the sync sector, the bit counter and word
counter complete a normal 600-bit count cycle (thirty-five
17-bit words, plus one 5-bit word); at the end of that count
cycle, ST TM is asserted. The assertion of ST TM enables
the block address shift register and the B and C portions of
the write control and read logic.

After the first sector (the sync sector) count cycle is
completed, the count cycle for the next sector (the first
data sector) begins immediately. The CLK signal continues
to write track A and increment the bit counter. When the
bit counter reaches a count of 06, the bit count decode
logic asserts BC EQ 06 (bit count equals 06), which is
ANDed with WC EQ 00 (word count equals 00) at the write
control and read logic, causing the address marker bit to be
recorded on track B. The bit counter then continues to

~ count and BC EQ 12 asserts and conditions the block

4.3

address shift register incrementation logic. BC EQ 12 is also
ANDed with WC EQ 00, causing a 1 to be written on track
C as the first of two sync bits. (The sync bits make up the
sync preamble of the block address.) On the next count, BC
EQ 12 clears and a O is written on track C as the second
sync bit. On the next count, BC EQ 14 asserts and is
ANDed with WC EQ 00 at the block address shift register,
causing the assertion of SAD (shift address) and activating
the SR 00 (shift register 00) output.. The assertion of SAD
enables the C portion of the write control and read logic;
each time the SR 00 line asserts, the CLK line causes a 1 to
be written on track C. During the first data sector, for
example, the block address shift register contains all zeros.
Therefore, six zeros are written on track C as the block
address.

While the block address is being written, the bit counter
continues to increment and, at bit count 17, the bit counter
is cleared, the word counter is incremented, and WC EQ 01
asserts. The bit counter continues and, when BC EQ 03
asserts, the block address shift register is incremented by 1,
SAD is cleared, and PAR ENB (parity enable) asserts. PAR
ENB is then ANDed with PAR (parity) at the write control
and read logic, causing the parity bitto be written on track
C. In this case, the address recorded (address 0) has an even
number of 1s; therefore, PAR is asserted and a 1 is written
for parity, thus maintaining odd parity.
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After parity is written, the bit counter is incremented and
BC EQ 04 asserts and resets the parity logic in the block
address shift register. The bit counter continues and, when
BC EQ 09 asserts, it is ANDed with WC EQ 01 at the write
control and read logic, causing the data marker bit to be
recorded on track B. Thus, the recording of timing
information on tracks B and C is completed for the first
data sector.

For the remainder of the first data sector, timing informa-
tion is recorded on track A only. The bit counter and word
counter continue to count, however, and when the word
count equals 35 and the bit equals 05, the word count
decode logic asserts EOB CLR (end of block clear), which
signals the end of the current sector count cycle. EOB CLR
clears the bit counter and word counter to zero, thus
preparing the counters to start the next count cycle. The
next count cycle begins on the next clock pulse.

The logic operations performed during each successive data
sector count cycle are identical to those for the first count
cycle, except the block address recorded in each successive
sector is increased by 1 due to incrementation of the block
address shift register. Thus, the count cycle is repeated over
and over until timing information is recorded on each of
the 64 (0 through 63) data sectors. At the end of the 64th
data sector count cycle, the block address shift register
asserts LWD (last word), which clears the RUN line
(disabling the clock) and enables the gap detect logic. The
gap detect logic then asserts R DLY (read delay), which
clears the WREN output from the write enable logic. When
WREN clears, the write amplifiers are disabled (ending the
record operation) and the gap detect time-out circuits are
triggered.

The gap detect logic then measures the gap. As the gap
detect circuits time out, the read amplifiers in the write
control and read logic monitor the feedback from the disk
drive’s - read/write heads. When timing information is
detected on track A, TTA (timing track A) asserts and one
of the indicator control lines (INCREASE/GAP OK/
DECREASE) asserts to indicate whether the gap meets
specification. The RS64-TA then stops, having completed
one write operation.

The control panel test pins are provided for checkout and
maintenance. The test pins are connected to the outputs of
the read amplifiers in the write control and read logic. The
read amplifiers are connected directly to the disk drive’s
" read/write heads via the write lines [AWR (1), AWR (0),
AWRS (1), etc.] ; the read amplifiers read the actual A, B,
and C timing tracks once they are recorded. The timing
tracks can be monitored using an oscilloscope.

4.3 DETAILED LOGIC DESCRIPTION
The following paragraphs provide detailed logic descriptions
of each of the functional blocks illustrated in Figure 4-2.

4.3.1 Write Enable Logic

The write enable logic initiates and terminates RS64-TA
write operations (Figure 4-3). Each time the control panel
PUSH TO WRITE pushbutton is depressed, the M203
flip-flop sets and triggers the CLK RUN, 50 ms one-shot
and the M602, BO2A, 110 ns one-shot; CLR L and CLR H
assert immediately and the WREN flip-flop sets. After
50ms, CLK RUN L asserts and triggers the MAINT
ENABLE, 50 ms one-shot and the M602, BO2B, 110 ns
one-shot. STP L then asserts, setting the RUN flip-flop. The
write enable logic remains in this state until the RS64-TA
completes one write operation and the LWD L and R DLY
H inputs assert. LWD L resets the RUN flip-flop, thereby
inhibiting the clock; R DLY resets the WREN flip-flop, thus
disabling the write amplifiers in the write control and read
logic and enabling the gap detect time-out circuits.

The output of MAINT ENABLE one-shot is only effective
if the control panel MAINT switch is set to MAINT,

CAUTION
The maintenance mode should only be selected
when the RS64-TA is disconnected from the
disk drive’s timing track read/write heads.
Otherwise, the timing track read/write heads
may be damaged.

Setting the MAINT switch to MAINT asserts MEN L
(maintenance enable) and initiates a write operation, just as
depressing the PUSH TO WRITE pushbutton does. CLR
RUN L asserts 50 ms later, triggering the MAINT ENABLE
one-shot, which clears MEN L. After 50 ms (the 50 ms
allows the RS64-TA to complete the write operation), the
MAINT ENABLE one-shot resets and asserts MEN L,
thereby initiating another write operation. Thus, in the
maintenance mode, the RS64-TA performs write operations

_ continuously.
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4.3.2 Clock Logic

The clock logic generates timing for the RS64-TA (Figure
44). The assertion of RUN L enables the M401 variable
clock. The control panel SOHZ/60HZ toggle switch selects
different clock repetition rates in accordance with the disk
drive’s ac input line frequency. The control panel GAP
ADJUST knob permits frequency variations of +15% of the
selected rate.
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The clock output flip-flops divide the clock repetition rate
by two, and the output from the CLK A flip-flop lags the
output from the CLK flip-flop by 90 degrees. The clock
flip-flops are reset by CLR L each time a new write
operation is initiated.

4.3.3 Bit Counter and Bit Count Decode Logic

The bit counter and bit count decode logic combines with
the word counter to provide a timing reference within each
data sector. This timing reference is used to write address
and data marker bits (track B) and block addresses (track
C) on the disk surface (Figure 4-5). The logic consists of an
M211 binary counter and an AND gate decoder. The CLK
H input steps the counter from 0 to 17, o. When a count of
174 is reached, BC 04 H and BC 00 H are ANDed with
~ CLK H (not Clock H) to clear the counter to 0.

The counter is also cleared by other functions during a
write operation. The CLR L line clears the counter each
time a write operation is initiated. EOB CLR L clears the
counter at the end of each block or sector.
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Figure 4-5 Bit Counter and Bit Count Decode Logic Diagram

4.3.4 Word Counter and Word Count Decode Logic

The word counter and word count decode logic combines
with the bit counter to provide a timing reference within
each data sector for writing the address and data marker
bits (track B) and the block addresses (track C) on the disk
surface (Figure 4-6). In addition, this logic monitors the bit
count and word count to determine when to end one block
count cycle and start the next.

The logic consists of an M211 binary counter, an AND gate
decoder, and ST TM logic. When CLK H asserts and steps
the bit counter to a count of 17,4, the BC EQ 00 and BC
EQ 04 inputs assert, satisfying AND gate M113 and placing
a low on the COUNT IN line. When CLK H clears (goes
low), the COUNT IN line goes high and increments the
counter by 1. In this manner, the counter is incremented
from 0 to 35,,.

4.7

The word count decode logic monitors the bit counter and
word counter outputs and generates outputs accordingly.
When the word counter equals 0, WC EQ 00 asserts; when
the word counter equals 1, WC EQ 01 asserts. When the
word counter equals 35 and the bit counter equals 5, EOB
H asserts, triggering the M502 one-shot and conditioning
AND gate M113. The M502 one-shot sets the ST TM
flip-flop. When ~ CLK H asserts (CLK H goes low), the
M113 AND gate is satisfied, EOB CLR L asserts, and the bit
counter and word counter are cleared.

4.3.5 Block Address Shift Register Logic

The block address shift register generates and updates the
block address and outputs that address to the write control
and read logic (Figure 4-7). In addition, this logic monitors
the parity of each block address recorded and provides
outputs to the write control and read logic to maintain odd

parity.
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This logic consists of a shift register, shift register incremen-
tation logic, an AND gate decoder, and control flip-flops.
When CLR H asserts at the beginning of a write operation,
the shift register is cleared to zero. The logic then remains
idle until the sync sector count cycle is completed. ST TM
H then asserts and the bit counter counts to 12; 4. At that
point, BC EQ 12 H is ANDed with WC EQ 00 H, STTM L,
and ~CLK L to set the CRY (carry) flip-flop. The shift
register is cleared at this point; therefore, SR 00 H is
cleared (low). Thus the assertion of CRY H inhibits the
M113 exclusive OR function and asserts SR + 1 H (shift
register plus 1). The bit counter continues to count and, at
a count of 14;,, the assertion of ~ CLK H sets the SAD
flip-flop, asserting SAD H. The CLK H line then asserts and
is ANDed with SAD H and ST TM H to assert SAP L (shift
address pulse) and SAP H. SAP L is applied to AND gate
M113, B08, but has no affect because SR 00 H is cleared. If
SR 00 H were asserted, the assertion of SAP L would cause
the output of AND gate M113, BO8 to go high and set the
PAR flip-flop. SAP L is also applied to the shift register. At
the shift register, the contents of each register are shifted
down one bit position and due to the assertion of SR + 1 H,
a 1 is loaded into bit position 05.

At the same time, SAP H clocks the CRY flip-flop, causing
it to reset because AND gate M112 is inhibited by SR 00 L
cleared (high), placing a low on the CRY flip-flop data
input. Resetting the CRY flip-flop satisfies the M113
exclusive OR function and clears SR + 1 H. Note that every
assertion of CLK H also increments the bit counter. CLK H
then asserts again, the contents of the shift register are
shifted down one bit position, a 0 is loaded into bit
position 05, and the bit counter is stepped to a count of
16,¢. The next assertion of CLK H shifts the register
contents for a third time and steps the bit counter to 17, ¢.
The word counter is then stepped to a count of 01 and the
bit counter is cleared to 0. Three more clock pulses then
occur, shifting the register for the fourth, fifth, and sixth
lines (shifting the 1 into bit position 00) and incrementing
the bit counter to a count of 03. BC EQ 03 then asserts and
is ANDed with ST TM H and WC EQ 01 to assert PAR ENB
L. PAR ENB L is output to the write control and read logic
(Figure 4-8), where it is ANDed with ~ PAR H to write the
parity bit. In this case, PAR H is asserted (block address
contains an even number of 1s); therefore, the parity bit
will be recorded as a 1. In addition, PAR ENB L is ANDed
with CLK A L (Figure 4-1) to reset the SAD flip-flop,
thereby disabling the shift register output (SR 00) to the
write control and read logic. The next assertion of CLK H
steps the bit counter to a count of 04. ~CLK L then
asserts and pulses the reset side of the PAR flip-flop. In this
case, the flip-flop is already reset so this has no affect.

The block address shift register logic performs the opera-
tion described in the preceding paragraph 64, o times (once
for each data sector). At the end of the 64th data sector,
the shift register contains a block address of 0. Therefore,
when the EOB H line asserts to end the block count cycle,
the M119 AND gate is satisfied, asserting LWD L and LWD
H. The assertion of the LWD lines terminates the write
operation.

4.3.6 Write Control and Read Logic

The write control and read logic controls the current flow
through the timing track read/write heads and monitors
feedback from those heads for purposes of measuring the

gap (Figure 4-8).

The logic is enabled when the control panel WRITE
ENABLE toggle switch is set to the up position and the
WREN H line asserts. With WREN H asserted and the write
flip-flops (WFA, WFB, and WFC) reset (CLR L resets the
flip-flops), the O outputs [AWR (0) H, AWRS (0) H, BWR
(0) H, etc.] are asserted and all zeroes are written on the
disk surface for approximately 50 ms. Thus, the disk is
erased. After 50 ms, the clock is enabled and CLK H begins
to set and reset the WFA flip-flop, causing current reversals
in the track A read/write heads. Each current reversal
records a 1 on the disk surface. Thus, track A is
continuously recorded until the WREN H line clears or the
control panel WRITE ENABLE toggle switch is set to the
down position.

While track A records continuously, tracks B and C only
record a few bits in each data sector. Track B only records
two bits per data sector (address and data markers). Track
C only records nine bits per data sector (block address).
When the block count cycle for the sync sector is complete,
the word counter and word count decode logic (Figure 4-6)
asserts the ST TM lines, thereby enabling the track B and
track C poritons of the write control and read logic. When
the bit counter reaches a count of 06, BC EQ 06 H is
ANDed with ST TM H and WC EQ 00 H, satisfying OR gate
M113 and placing a high on AND gate M113. ~CLK H
then asserts, satisfying AND gate M113 and placing a low
on the WFB flip-flop clock input. On the next clock pulse,
~ CLK H clears, placing a high on the flip-flop clock input
and thereby setting the flip-flop. A current reversal results
in the track B read/write heads and a 1 is written for the
address marker bit. The bit counter continues and, at a
count of 12, BC EQ 12 H is ANDed with ST TM H and WC
EQ 00 H to enable the clock to the WEC flip-flop; ~ CLK
H clears and sets the WFC flip-flop, causing a 1 to be
written for the first of the two sync bits preceding the
block address. On the same clock pulse, the bit counter is
stepped to a count of 13; ¢, BC EQ12 H is cleared, and the
M113 AND gate connected to the WFC flip-flop is disabled.
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Figure 4-8 Write Control and Read
Logic Diagram
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Therefore, on the next clock pulse, the WFC flip-flop
remains set (no current reversal occurs) and a 0 is written as
the second sync bit. Note that the bit counter was stepped
to a count of 14, by the same clock pulse to record a 0
for the second sync bit. Therefore, SAD H is asserted and
ANDed with SR 00 H. The next six clock pulses then
alternately reset and set the WFC flip-flop each time the SR
00 H line asserts. On the sixth clock pulse, the PAR ENB L
line asserts and is ANDed with ~PAR H. If the block
address just recorded had an even number of 1s, ~PAR H
is asserted and the next clock pulse resets the WFC
flip-flop, thereby recording a 1 for the parity bit. Thus the
block address recording is complete.

When the bit counter reaches a count of 09, BC EQ 09 is
ANDed with WC EQ 01 and ST TM and the WFB flip-flop

~WREN H—]
M113 s (|LBTTAH
BO6 BTTA

_is reset by the next clock pulse, causing a 1 to be recorded
for the data marker. This completes B and C track
recording for one data sector. - ‘

The G088 read amplifiers monitor the timing tracks. After
the write operation has been performed, the track A read
amplifier detects the timing information and outputs TTA
L to the gap detect logic, thus signaling the end of the gap.

4.3.7 Gap Detect Logic :

The gap detect logic measures the width of the gap and
drives control panel indicators to indicate whether the gap
meets specifications. The logic consists of time-out cir-
cuitry, lamp driver circuitry, and a read delay one-shot to
prevent false triggering (Figure 4-9).

M203
TTAL=9 w1124 A05
~RDLY L ]BO7 clrL—r o

LWD L M302 ’ CONTROL
READ DELAY R DLY H PANEL
(200us) AO9 (TO FIGURE 4-3) INDICATORS
INCREASE
+3v : DLY AH
b 1 MO50 !ﬁ'
M205 B10
A10
ING |
~WREN L — M302 ¢ of—
DELAY A
(25015)B09 T
+3V ]
g ~OLYA L, . DECREASE
M112B —
~DLYBL | BO7 —
9 J M205 [o——9 ng?go
A10
DEC
o—
C 0
LPLYA L, __x , GAP OK
MO50 -
B10 ——15V

M302
DELAY B
(350u5)B09

+3V

CP-1004

Figure 4-9 Gap Detect Logic Diagram
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When the write operation is terminated, the gap detect logic
is enabled. At the end of the last data sector, the block
address shift register logic asserts LWD L, which triggers the
200 us, read delay one-shot, thereby clearing ~R DLY L.
With ~R DLY L cleared, AND gate M112A is inhibited (to
prevent false triggering by noise caused by the write heads
turning off) and the write enable logic WREN flip-flop
(Figure 4-3) is reset, asserting the ~ WREN inputs to the
gap detect logic. The assertion of the ~ WREN lines triggers
the time-out one-shots (delay A and delay B) and also
enables the M113 AND gate. After 200 us, ~R DLY L

asserts, enabling the M112A AND gate. When TTA L asserts

(indicating the end of the gap), the BTTA (timing track A)

flip-flop sets, BITA H asserts, and the three lamp driver
circuit flip-flops are clocked. If the gap is less than 250 us
wide, the DLY A H (delay A) line is asserted, the INC
(increase) flip-flop is set, and the control panel INCREASE
indicator illuminates. If the gap is more than 350 us wide,
the ~DLY A L and ~DLY B L lines are asserted, and the
DEC (decrease) flip-flop sets. If the gap is wider than
250 ps but less than 350 us, the OK flip-flop sets.

44 FLOW DIAGRAM DESCRIPTION

The following flow diagram (Figure 4-10) provides a
step-by-step explanation of the RS64-TA sequence of
operation.
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1—-CLR
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RS64-TA AND
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DISK SURFACE

ENABLE CLOCK,
BIT COUNTER
AND WORD
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WRITING TRACK A
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CLEAR BIT AND

AND SET ST TM
FLIP-FLOP IFIT
IS RESET
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WRITE
ADDRESS
MARKER BIT
ON TRACK B

WRITE BLOCK
ADDRESS
SYNC BITS

Figure 4-10 RS64-TA Operation Flow Diagram

SET SAD FLIP-FLOP,
WRITE BLOCK
ADDRESS BITS ON
TRACK C AND
INCREMENT THE
MA SHIFT REGISTER|

INCREMENT WORD
COUNTERBY 1
AND CLEAR THE

BIT COUIIITER

BIT
COUNT =
03
YES

RESET SAD
FLIP-FLOP

PARITY
FLIP-FLOP
RESET

RECORD PARITY
BITASA10N
TRACKC

NO

WORD
COUNT =641

AND BIT COUNT
=29

WRITE DATA
MARKER BIT

ON TRACK B

LAST
BLOCK ADDRESS
(77,)
RECORDED

WORD
COUNT =
35,

BIT
COUNT = 05

GAP
GREATER THAN
250 us

NO

'

INCREASE
INDICATOR

LLUMINATES

GAP

LESS THAN
350 us

DECREASE
YES INDICATOR
ILLUMINATES

RESTART
(SEE NOTE 2)

GAP OK
INDICATOR
ILLUMINATES

RECORD PARITY
BIT AS A9 ON
TRACK C AND
RESET PARITY
FLIP-FLOP

CLEAR BIT AND
WORD COUNTERS
AND RESET WREN
AND RUN FLIP-
FLOPS THUS
INHIBITING THE
CLOCK AND THE
READ/WRITE HEAD
DRIVERS (TRACK
A WRITING STOPS)
AND ENABLING
THE GAP DETECT
' 0GIC

|

NOTES:

1. During the sync sector
only Track A is recorded
on the disk surface.

2. 1f the INCREASE or
DECREASE indicator
illuminated at the end
of the write operation,
the GAP ADJUST
KNOB should be .
adjusted and the PUSH
TO WRITE pushbutton
depressed to perform
another write operation.

CP-1006




VR

5.1 SCOPE

This chapter lists the test equipment required and provides
a complete description of RS64-TA maintenance pro-
cedures, including a preventive maintenance schedule and a
corrective maintenance troubleshooting flow diagram.

5.2 MAINTENANCE PHILOSOPHY

Basically, RS64-TA 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 the 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

RS64-TA 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 or whenever the timing track writer is
shipped to ensure proper equipment operation and mini-
mum unscheduled maintenance. These tasks include visual
inspection and operational checks. Table 5-2 provides a

- recommended preventive maintenance schedule.

5.5 CORRECTIVE MAINTENANCE
The following information will aid the service technician in

- isolating failing RS64-TA components. The information is

presented in flow diagram form so that correctly function-
ing RS64-TA circuitry is systematically eliminated. Using
the flow diagram (Figure 5-1) and logical deductive
reasoning, faulty components can be located.

5-1

CHAPTER 5
MAINTENANCE

Table 5-1
Test Equipment Required
Equipment Manufacturer Designation

DECdisk System | Digital RC11/RS64
Oscilloscope Tektronix Type 453 or equivalent
X10 Probe (2) Tektronix P6008
Multimeter Triplett/Simpson | Model 310/Model 260
Module Extender | Digital W974 (Dual Height)

Table 5-2

Preventive Maintenance Schedule

Performance Interval

Test or Procedure

Monthly

Monthly

Monthly
Quarterly
Quarterly

Quarterly

Visually inspect for
physical damage;
correct if required.

Clean externally.

Check that all modules
are properly seated in
the wired assembly.

Clean internally with
vacuum cleaner or a
soft brush.

Check for looseness of
the knobs, switches,
and indicators.

Perform RS64-TA
Acceptance Test Pro-
cedure (Paragraph 2.2).




START

OBTAIN AN RC11/
RS64 DECDISK
SYSTEM KNOWN
TO BE OPERAT-
ING PROPERLY
AND PERFORM
STEPS 1 THRU

3 OF THE AC-
CEPTANCE TEST
PROCEDURE
(PARA 2.2)

A

PERFORM STEPS
4 THRU 6 OF THE
ACCEPTANCE
TEST PROCEDURE
(PARA 2.2)

DISK DRIVE
POWER SUPPLY
- OR RS64-TA
POWER CABLE
FAULTY

¥

SCOPE PIN A1D2 *
(CLOCK) ON THE
RS64-TA WIRED
ASSEMBLY

CLOCK
SIGNAL PRESENT
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ADJUST POT. ON
M401 MODULE
FOR 210 NS

REP RATE
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(SEE NOTE 1,
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CLOCK
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(CLK RUN L) ON
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FAULTY REPLACE M401
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CP-1007

Figure 5-1 RS64-TA Troubleshooting Flow Diagram (Sheet 1 of 6)
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PULSE-
WIDTH =
60 (+10) MS

PULSE
PRESENT BUT

INCORRECT
PULSEWIDTH
FAULTY
COMPONENT
(SEE NOTE 1)

ADJUST LOWER
POT. ON M302
MODULE iN SLOT

B1 FOR PROPER
PULSEWIDTH

\
SCOPE PIN A9T2
ON RS64-TA
WIRED ASSEMBLY

PULSE-
WIDTH = 675
(+25) NS

YES PULSE
PRESENT BUT IN- YES
CORRECT PULSE- r—‘_—‘
WIDTH
FAULTY
COMPONENT
(SEE NOTE 2)
ADJUST LOWER
POT. ON M302
MODULE IN SLOT
A9 FOR PROPER
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CP-1008

Figure 5-1 RS64-TA Troubleshooting Flow Diagram (Sheet 2 of 6)
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SCOPE PIN A9F2
ON RS64-TA
WIRED ASSEMBLY

PULSE
100 us WIDER
THAN DLY
AH

PULSE
PRESENT BUT IN-
CORRECT PULSE-
WIDTH

PULSE-
WIDTH =
220 (+10)
us

PULSE

PRESENT BUT NO

PULSEWIDTH
INCORRECT ADJUST LOWER
PULSEWIDTH POT. ON M302
IN SLOT B9
FAULTY FOR PROPER
COMPONENT PULSEWIDTH
(SEE NOTE 3)
ADJUST UPPER o
POT. ON M302

MODULE IN SLOT
A9 FOR PROPER
PULSEWIDTH

SCOPE PIN
B9F2 (DLY A H)

PULSE-
WIDTH = 275
(+25) us

FAULTY
COMPONENT
(SEE NOTE 4)
SCOPE PIN
B9T2 (DLY B H)

CP-1153

Figure 5-1 RS64-TA Troubleshooting Flow Diagram (Sheet 3 of 6)
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COMPONENT
(SEE NOTE 2)
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(PARA. 2.2)

WAVEFORMS
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OF BOTH CLOCK
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PERFORM STEP
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(PARA.2.2)
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16 AND 17 OF THE
ACCEPTANCE |
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(PARA. 2.2)

NO
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(SEE NOTE 1)

90 (£10)
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18 AND 19 OF THE
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1
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NO

A
FAULTY

COMPONENT
(SEE NOTE 2)

CP-1154

Figure 5-1 RS64-TA Troubleshooting Flow Diagram (Sheet 4 of 6)
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PERFORM STEP 24
OF ACCEPTANCE
TEST PROCEDURE
(PARA. 2.2)

WRITE
AMP QUTPUTS
PRESENT

PERFORM STEP 25
OF THE ACCEPT-
ANCE TEST PRO-
CEDURE

(PARA. 2.2)

SLICE
VOLTAGE
OK

YES

FAULTY
COMPONENT
(SEE NOTE 5)

ADJUST POT R39
ON EACH MODULE}
HAVING INCOR-
'RECT SLICE
VOLTAGE

SLICE
VOLTAGE
OK

NO

SET RS64-TA
WRITE ENABLE
'AND MAINT

TO THE DOWN
POSITION

TOGGLE SWITCHES |

PERFORM STEPS
1, 3 AND 5 OF THE
SET-UP PROCE-
DURE (PARA. 2.2)

FAULTY G088
COMPONENT

h
|
1
° i

PERFORM STEPS 1
AND 2 OF THE ' )
PROCEDURE FOR -
WRITING TIMING
TRACKS (PARA
2.3.1)

FAULTY
COMPONENT
(SEE NOTE 5)

PERFORM STEPS
| 3 THROUGH 5 OF
THE PROCEDURE
FOR WRITING |
TIMING TRACK'

]

(PARA 3.3.1) /|

TRACK
A
CORRECT
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" COMPONENT
PERFORM STEP 6 (SEE NOTE 5) }
OF THE PROCE-
DURE FOR WRIT- (
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3.3.1)

ERASE:
FUNCTION
PERFORMED

FAULTY
COMPONENT
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CP-1155

Figure 5-1 RS64-TA Troubleshooting Flow Diagram (Sheet 5 of 6)
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PERFORM STEPS
7 AND 8 OF THE
PROCEDURE FOR
WRITING TIMING
TRACKS

(PARA 3.3.1)

TIMING
TRACKS BAND C
OK

NO

FAULTY
COMPONENT
(SEE NOTE 5)

YES

TO VERIFY THAT
TIMING TRACKS
WERE WRITTEN
CORRECTLY,
PERFORM READ
AMPLIFIER-PEAK
DETECTOR
ADJUSTMENTS
(PARA 3.3.2.1
AND STEPS 1
THRU 5 OF

PARA 3.3.2.2)

PRIMARY
AND SPARE

FAULTY
COMPONENT
(SEE NOTE 5)

NOTES:
1. Refer to RS64-TA Operation Flow Diagram (Figure 4-10) and engineering
- drawing D-BS-RS64-TA-03 and isolate the fault.

2. Refer to RS64-TA Operation Flow Diagram (Figure 4-10) and engineering
drawings D-BS-RS64-TA-03 and 04 and isolate the fault.

3. Refer to RS64-TA Operation Flow Diagram (Figure 4-10) and engineering
drawings D-BS-RS64-TA-04 and 05 and isolate the fault.

4. Refer to RS64-TA Operation Flow Diagram (Figure 4-10) and engineering
drawings D-BS-RS64-03 and 05 and isolate the fault.

5. Refer to RS64-TA Operation Flow Diagram (Figure 4-10) and engineering
drawings D-BS-RS64-TA-03, 04 and 05 and isolate the fault.

CP-1156

Figure 5-1 RS64-TA Troubleshooting Flow Diagram (Sheet 6 of 6)
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APPENDIX A

MODULE DESCRIPTIONS

The RS64-TA contains 16 types of logic modules. This appendix provides detailed information on each type. The modules

are discussed in the following order:
G088 Read Amplifier-Peak Detector
G291 Disk Writer
MO050 50 mA Indicator Driver
M111 Inverter
M112 NOR Gate
M113,M115,M117,M119 NAND Gates

M203 8 R/S Flip-Flops

M205 G;eneral Purpose Flip-Flops
M208 8-bit Buffer/Shift Register
M211 Binary Up/Down Counter
M302 Dual Delay Multivibrator
M401 Variable Clock

M602 Pulse Amplifier




G088 READ AMPLIFIER-PEAK DETECTOR

AS2

POLARITY
AE2 — o OLARITY gyo
EESAKD ava—{2CRD DE‘?Eé‘FOR
AMPL
INPUT | aF2 / I [oSTROBE_ gep
\ ‘ R39
AT2 THRESHOLD
BU2
CP-0058

G088 Read Amplifier-Peak Detector Simplified Diagram

The read amplifier-peak detector reconstructs the digital -

form of bipolar analog pulses read from disk timing and
data tracks. Disk head inputs are provided in differential
form and all outputs are TTL compatible.

Functionally, the G088 module consists of a differential
amplifier and a peak detector. Drawing DS-C-G088-0-1 is a
schematic of the GO88 module.

The read amplifier portion is a 3-stage, discrete-component
differential amplifier (Q1 through Q6) with a 3 dB band-
width from 60 kHz. The amplifier has linear gain character-

istics (up to a maximum gain of 1000) for low-level inputs
" (up to 10 mV) and nonlinear gain characteristics (gain
compression) to prevent peak distortion at higher level
inputs. Diodes D5, D6, D10, and D11 provide the gain
compression features. '

The differential output of the amplifier is ac-coupled to the
peak detector. The amplifier output and the waveforms for
the peak detector are shown below. The peak detector

portion detects the peaks of the bipolar pulses provided by

the read amplifier and generates a 300-ns, negative-true
strobe pulse for each peak. It also generates a polarity
output denoting the polarity of the peak; a negative pulse
denotes a positive polarity input pulse. Two test points
(AS2 and AT?2) permit monitoring of the amplified output.

A-2

Transistor stages Q8 and Q9 (with diodes D12 and D13)
rectify the bipolar pulse input and provide a single-ended
signal to the 100-ns delay line and amplifier E3. Peak

detection is accomplished by delaying the analog input by

100 ns then comparing the magnitude of the delayed signal
with the undelayed signal. Stage E3 functions as an analog
voltage comparator that is operated open-loop. Its output
saturates positive whenever the delayed analog signal is
more negative than the undelayed analog signal. (See G088
waveforms.) Conversely, its output is negative whenever the
difference in the analog inputs is zero or the undelayed
input is more negative than the delayed input. Thus, its
output approximates a digital form and is positive for each
analog peak.

When both the delayed and undelayed analog inputs are at
zero (no peaks), any noise that exceeds the input threshold
of E3 causes spurious peaks in its output. To eliminate this
aspect, the delayed analog signal is compared with a voltage
reference (provided by R39 and R42) at operational
amplifier E4 and the output of E4 remains negative unless
the analog input exceeds the threshold reference. This
threshold is set such that noise peaks cannot drive the
output of E4 positive, yet data peaks can. Since the output
of B4 is ANDed with the output of E3, the net effect
cancels noise peaks in the output of NAND gate El
(Waveform 5, G088 waveforms). Test point BU2 is pro-
vided for adjusting the threshold. This reference is set to
the midpoint between maximum noise peaks and minimum
data peaks. Nominally, this reference is-1.2 V.




WAVE FORM
AMPLIFIER J\
1 OUTPUT
AT2 \f

[N
—»l le—100 NOISE
DELAY LINE 1 "~ ’ ’ ov
AND E3
2 op AP T TNY/N T T TN T T T\ T T T T T THRESHOLD SN OM)
INPUT ¥ IQCDELAYED ANALOG PEAK
b UNDELAYED ANALOG PEAK
w o - 7 SPURIOUS PEAKS FROM NOISE
> eutr [ UL U
E3 OUTPUT L ,
4 OP AMPL I | I I r ﬂ
E4 OUTPUT 7 |
5 nanp TV | | l ] ]
OUTPUT o »
+V
S U
GND -
| 300ns
+100ns
7 POLARITY
OUTPUT
CP-0084
G088 Read Amplifier-Peak Detector Waveforms
The pulse width of the strobe output is standardizéd by Outputs
one-shot E2. This circuit, triggered by a negative transition, ' ’
produces a nominal 300-ns strobe pulse. The leading edge BE2 Strobe (300 * 100 ns) 10 TTL loads*
of this pulse denotes the data peak position. This pulse is
inverted for a negative-true strobe output (Waveform 6, BH2 Polarity 10 TTL loads
G088 waveforms).
AS2,AT2 Read Amplifier Output
Test Points
Transistor stage Q7 produces a polarity pulse for each
positive pulse in the disk head input. The output of Q7 is BU2 Peak Detector
inverted for a negative-true pulse. This pulse has a duration Threshold Test Point
corresponding to the width of the input pulse.
Power
Specifications ' BA2 25mAat+5V
Inputs ' AB2,BB2 60mAat-15V
Pin Use Drive or Load AC2,BC2 GND
AE2, AF2 Head Differential Input 5 to 10 mV AA2,BD2 60 mA at +20 V
AV?2 Head Center Tap : *One TTL unit load is 1.6 mA (maximum).
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G291 DISK WRITER

DATA (1) V —————
GATING{R E(DSL+)
INPUTS | S )
T T DIFF
AMPL
b F(DSL-)
DATA (0)U T
+5V ——» POWER
FAIL P
-5V ———»  SENSE .
CP-0086
G291 Disk Writer Simplified Diagram
The disk writer records information on a disk. Function- Specifications
ally, it consists of an 80-mA differential-current amplifier
with two 4-input AND gates for accepting complementary Inputs
TTL data inputs (and gating signals). The module also
contains a power-fail sensor that holds the writer off during Pin Use
power-up or power-down sequenc1ng. - Data Input
' U2 Complementary Data
Transistor stages Q1 through Q4 (Drawing CS-G291-0-1) Input
comprise the differential-current amplifier. Stages Q1 and
Q4 are the differential input pair. Stages Q2 and Q3 R2, 82, Write Enable
function as the current sinks for writing. These stages T2
complete the write current path between -15V and the o
data sense lines (DSL). With the data input to pin V a Outputs
logical 1 (and gating inputs at +3 V), Q2 completes -the )
current path for the DSL (+) line. Similarly, with the data E2 Write Output
complem?nt at pin U alogical 1, Q3 connects ~15 V to the 2 Complementary Write
DSL (-) line. ‘ Output
P2 Power Fail
Transistors Q5 and Q6 (with breakdown diodes D3 and
D17) monitor the +5V and -15V for a power fail Power
condition. When the sum of these potentials drops below
16.4 V, Q2 and Q3 are clamped off. This feature prevents A2 30mAat+5V
the di‘sk writfar from recording extraneous informat%on on B2 85 mA at 15 V
the disk during power-up or power-down sequencing. A ,
power fail output is also made available at pin P. This 2 GND
output is low (0 V) whenever power is below the power-fail
threshold. D2 I mAat+20V

. A-6

Drive or Load
1 TTL load

1 TTL load

2 TTL loads each

80 mA (nominal)

80 mA (nominal)

10 TTL loads
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MO050 50 MA INDICATOR DRIVER

D2 +3 V| D1 L2 +3 V] ] €2
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0 0

Eluz [*3 -V 7 HY = @PZ

(V)

O _0

+3 -V +3 -V
B i

0 0 0 0 0 0
712 ;3 ': mE @xz ;3 ': Sy 2 ";3 *: Stx)

%= 50 MA, -30V MAX.

Power
Volts mA (max.) Pin
+5 47 A2
GND c2
—15 16 B2

MO050 50 mA Indicator Driver Simplified Diagram

The MO50 is a single-height module. It contains twelve
transistor inverters that can drive miniature incandescent
bulbs such as those on an indicator panel.

Applications

The MO50 is used to provide drive current for a remote
indicator, ‘such as Drake 11-504, Dialco 39-38-375, or
Digital Indicator type 4908, or as a level converter to drive
4917 and 4918 indicator boards.

NOTE
Do not use the M050 to drive inductive loads
(relays, solenoids).

Functions
A low level on the input of the driver causes current to flow
in the output.

Specifications
Each output is able to drive 50 mA into an external load
connected to any voltage between ground and -30 V.




( M111 INVERTER
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|
!

2 e >. T2

v2
e - M1 1) Y2 ’ . o
Power
Volts mA (max.) Pins
5 -87 A

C2, T1

M111 Inverter Simplified Diagram

The M111 is a single-height module. It contains 16 inverters Its applications include output expansion and logical
with input/output connections as shown in the simplified inversion.
diagram.
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M112 NOR GATE

D1

K2

Power
Volits mA (max.) Pins
5 50

ND

c2,T1

M112 NOR Gate Simplified Diagram

The M112 is a single-height module. It contains 10 positive
NOR gates, each performing the function A+B. Pins Ul and
V1 provide two separate logic high sources (+3 V), each
capable of holding up to 40 unused inputs high.

The M112 is used for logic gating applications.
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M113,M115,M117,M119 NAND GATES
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M113 Two-Input NAND Gates

M115 Three-Input NAND Gates
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M119 Eight-Input NAND Gates

The M113, M115, M117, and M119 are single-height
modules. They provide general-purpose gating and are most
commonly used for decoding, comparison, and control.
Each module performs the NAND function
(*B-C- N), depending on the number of inputs.

These modules are used for logic gating applications.

Functions
M113 — Ten two-input NAND gates that also may be used
as inverters.

. M115 — Eight three-input NAND gates.
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M117 — Six four-input NAND gates.
M119 — Three eight-input NAND gates.

Unused inputs on any gate must be returned to a source of
logic high for maximum noise immunity. In the M113,
M117, M119, M121, M617, and M627 modules, two pins
are provided (Ul and V1) as the source of +3 V for this
purpose. Each pin can supply up to 40 unit loads. M103,
M111, and M002 provide additional sources of logic high
level.

Specifications
Typical propagation delay is 15 ns.
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M203 8 R/S FLIP-FLOPS

0——»—51@

ol “2r5)

mAl ds

‘C‘l E]

Hi@

) [ d
s

Ki@

[ -La— 0

mE"

mVZ ds

EMI ar

V1@

Ri@

mNi ds

mSi dr

PLS)

UiEl

Power
Volts mA (max.) Pins
+5 55 A2
GND Cc2, Tl

M203 8 R/S Flip-Flops Simplified Diagram

Precautions ,

Care must be taken not to place the SET and RESET inputs
low at the same time. The last of the inputs to go high will
determine the final state of the flip-flop.

The M203 is a single-height module. It is made up of 8
R/S-type flip-flops. Each flip-flop is made up of two
2-input NAND gates with cross-coupled outputs.

R/S flip-flops provide an inexpensive method of storage.

Specifications
The propagation delay of the M203 is approximately 30 ns.
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M205 GENERAL PURPOSE FLIP-FLOPS

T
H2 P2 T2
0, Q)
mFa —1p S > JZ. ENZ b S R Dg D S 4 UZ{E
@5_2 CJR ° KZ@ @MZ ,.JR ° sz@ @R! _QR o V2 i5)
’ f !
mct b S _EI@ mm b S M1 . "
+3V vi .
Rt o fig e o N )
[;u [;n
Power
Volts mA (max.) Pins
+5 90 A2
GND C2, T1

M205 General Purpose Flip-Flops Simplified Diagram

The M205 is a single-height module. It contains five
separate D-type flip-flops. Each flip-flop has independent
gated data, clock, dc set, and dc reset inputs.

Applications
(] Storage Registers
° Counters and Shift Registers
] Flags and Control Storage

A-l4

Functions ,

For each flip-flop, information present on the D input is
transferred to the output when the threshold is reached on
the leading (positive-going voltage) edge of the clock pulse.

Specifications

Information must be present on the D input 20 ns (max)
prior to a standard clock pulse and should remain at the
input at least 5 ns (max) after the clock pulse leading edge
has passed the threshold voltage. Data transferred into the
flipflop will be stable at the output within 50 ns, maxi-
mum. Typical width requirement for the clock, dc reset,
and dc set pulses is 30 ns each.




M208 8-BIT BUFFER/SHIFT REGISTER

H2 o]

FF1 FF2 FF4 FFS5 FF6 FF7
LOAD INPUTS [SER ——10AD INPUTS — SER —Toap
INPUT | INPUT \NPUT
T T
! |
1 T
! |
] [
| |
| —PARALLEL OUT— ! ~OuTH
4 FF4 __ FF5  FF6 + FF7
o o o
-4 R
Pt |R2 N2 3 O - S &1 _lo2
(o) (3] o] (2] [0][e] (19] [10] 9]
LH LH CH LA L H CH
Power
Volts mA (max.) Pins
+5 184 A2
GND C2, T1

M208 Eight-Bit Buffer/Shift Register

The M208 is a single-height module. It is an internally
connected 8-bit buffer/shift register. Provisions are made
for gated single-ended parallel load, bipolar parallel output,
and serial input. The shift register is divided into three
segments:

L] Bits 0 through 3: Serial input to bit 0, bipolar
outputs from bits O through 3.
(] Bits 4 through 6: Serial input to bit 4, bipolar
outputs from bits 4 through 6.
] Bit 7: Serial input to 7, bipolar outputs from
bit 7.
Functions

Each of the register groups shares a common shift line (the
ORed CLOCK 1 and CLOCK 2 inputs) and a common
parallel load line (LOAD ENABLE). To form a 6-bit shift
register, for example, the true output of bit 3 is connected
to the serial input of stage 4. A shift register of 8 bits may
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be constructed from a single module. Modules may be
cascaded to form shift registers of any desired length. A few
additional stages may be formed more economically from
NAND and AND/OR gates plus a D-type flip-flop. A
representative stage of this type is illustrated. Two CLOCK
inputs are provided so that individual LOAD and SHIFT
CLOCK sources may be used.

Precautions ;

Care must be taken that the clock inputs remain in the high
state in the off condition because either input going to the
low state will produce a positive edge at the output of the
NAND gate and trigger the D-type flip-flop.

Specifications

Data shifted or parallel loaded into the M208 will appear on
the outputs within 55 ns (max) of the CLOCK pulse leading
edge threshold. LOAD and SHIFT ENABLE levels and
parallel data must be present at least 50 ns prior to a
CLOCK pulse. Propagation delay from the leading edge of a
CLEAR pulse to the outputs is 40 ns max.




+3v LOAD FFN+1 +3v

RIAL INPUT CL ‘L
SE U - Ll ] ) e
c E2
D )
LOAD FFN —— M206 M206
FFN FFN+1
8. o2 .
E1¥* Ha¥*
(o] (o]
Q
—3 cLock
—3 CLock2
SHIFT *NOTE THAT THESE TYPE "D" FLIP-FLOPS
ENABLE HAVE HAD THEIR OUTPUT AND "D" INPUT
TERMINALS REDEFINED. COMPARE THESE
PIN CONNECTIONS WITH THOSE IN M206
DESCRIPTION,
LOAD
ENABLE
CLEAR

Two Representative Stages
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M211 BINARY UP/DOWN COUNTER
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M211 Binary Up/Down Counter Simplified Diagram

The M211 is a six-bit binary up/down counter. It can
switch counting mode (up or down) without disturbing the
contents of the counter. Maximum count rate is 10 MHz.
Set/reset inputs are available for each bit. Maximum carry
propagation time is 80 ns per bit.

Enable Line

The enable input must be negated 100 ns prior to an
up/down level command. It must not be negated earlier
than 500 ns after the leading edge (positive-going voltage)
of the clock pulse. The enable input must be asserted at
least 60 ns prior to the first count.

Up/Down Control Line :
A logical 1 on this line will yield an up count. A logical 0
on this line will yield a down count.

Carry Out
The Carry Out will yield a positive level change whenever a
carry or borrow occurs.

- Inputs
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Count In — Positive transition or pulse with less than
400 ns rise-time. Count In presents two unit loads.

Reset — Each reset input presents three unit loads.
Set — Each set input presents two unit loads.

All other inputs present one unit load.

Outputs

Each flip-flop output (1 or 0) can drive eight unit loads.
Carry Out can drive ten unit loads. Each inverter output
can drive 30 unit loads.

Power
+5.0V, 217 mA (max).




M302 DUAL DELAY MULTIVIBRATOR

H2
TRIG
J2 ouT F2 @
K2 INTL EXT CAP INTL CAPS
Ji - |E1
(SEE NOTE) ‘ rz r '
SEE TABLE
M2
TRIG
N ouT T2 @
INTL -EXT CAP
P2 CAPCOM INTL CAPS
) V2 |R2 2 INt ISt (Ut [P
(SEE NOTE)

NOTE: = ~ 7
THESE PINS MUST BE SEE TABLE
JUMPERED IF THERE
IS NO EXT POT

Power
Volts mA (max.) Pins
+5 166
GND C2, T1

M302 Dual-Delay Multivibrator Simplified Diagram

The M302 is a single-height module. It contains two delays
(one-shot multivibrators) which are triggered by a level
change from high to low or a pulse to low whose duration is
equal to or greater than 50 ns. When the input is triggered,
the output changes from low to high for a predetermined
length of time and then returns to low.

The delay time is adjustable from 50 ns to 7.5 ms using the
internal capacitors and can be extended by adding an
external capacitor.

Applications

®  Time Delays

o Variable Width Pulses

Functions

Delay Range: The basic delay range is determined by
an internal capacitor. The delay range may be
increased by selection of additional capacitance
which is available by connecting various module pins
or by the addition of external capacitance. An
internal potentiometer can be connected for fine
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delay adjustments within each range or an external
resistance may be used. If an external resistance is
used, the combined resistance of the internal potenti-
ometer and the external resistance should be limited
to 10,000 ohms.

Interconnections
Required
Delay Range Capacitor Value Delay 1 . Delay 2
50ns — 750 ns 100 pF (internal) None ‘None
500 ns — 7.5 us 1000 pF (internal) D1 —-L2 —S2
5us — 75 us 0.01 uF (internal) ~H1-12 S1-S2
50 us — 750 us  0.10 uF (internal) —1L2 - 82
500 ps — 7.5 ms 1.00 uF (internal) El1 -12 -82
Above 7.5 ms  Add external capacitors —-L2 RI1-S2

between specified pins

Adjustable Delays: Connect pins D2 to E2 for delay
1 and V2 to R2 for delay 2 in order to add the
internal potentiometers.

NOTE
If there is no external potentiometer,
these pins must be jumpered.




Without a potentiometer, the delay will not recover. An Specifications
external potentiometer of less than 10K ohms can be used

by connecting it between E2 or R2 and ground pin C2. Use Trigger Input Fall Time: Must be less than 400 ns.

of an external adjustment resistor will cause some increase

in jitter. It is recommended that leads to an external Recovery Time: Defined as the time all inputs must

potentiometer be twisted pairs and as short as possible. remain high before any input goes low to trigger the
delay

Precautions 1. Without external capacitance: 30 ns min.

Care should be exercised in the selection of external

capacitors to assure low leakage as leakage will affect the 2. With external capacitance: 300 Cns

time delay. ‘ min., where C is in nanofarads.
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M401 VARIABLE CLOCK

K2
nan )

VARIABLE CLOCK

o > EZ@

OUT{

ENABLE D2 m
VOLTAGE CAP .
CONT coMm INTL CAP
- N2 S2
M2
8 ———
SEE TABLES
Power
Volts mA (max.) Pins
+5 80* A2
GND C2, Tl

* using printed circuit board revision E or iater

M401 Variable Clock Simplified Diagram

The M401 is a single-height module. It is a stable
RC-coupled multivibrator which produces standard timing
pulses at adjustable repetition rates.

The repetition rate is adjustable from 175 Hz to 10 MHz in

five ranges. Internal capacitors, selected by jumper pin
connections, provide coarse frequency control. An internal
potentiometer provides continuously: variable adjustment
within each range.

A 0 to 10 V control voltage will vary the frequency over
about 30% of each frequency range.

This module is intended for use as the primary source of
timing signals in a digital system.

Functions

Start Control: A two-input OR gating input is
provided for start-stop control of the pulse train. A
level change from high to low with fall time less than
400 ns is required to enable the clock.
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Frequency Range:
Frequency Interconnections
Range Required

1.5 MHz to 10 MHz (100 pF)  None
175 kHz to 1.75 MHz (1000 pF) N2 —R2
17.5kHz to 175 kHz (.01 uFd) N2 —-8S2
1.75 kHz to 17.5 kHz (0.1 uFad) N2 -T2
175 Hz to 1.75 kHz (1.0 uFd) N2 -P2

Fine Frequency Adjustment: Controlled by an inter-
nal potentiometer. No provision is made for any
external connections. An external capacitor may be
added by connection between pins N2 and C2.

Voltage Control of Frequency: The M401 may also
be voltage controlled by applying a control voltage to
pin M. This feature is available only in M401 modules
using printed circuit board revision E or later. The
voltage applied to pin M should be limited to the
range of 0 V to +10.0 V. This voltage swing will allow




the frequency to be shifted by approximately 30 Output Frequency in kHz

percent in the frequency range using the internal

capacitors of 1.0, 0.1, 0.01 and 0.001 uF. If the Voltage Capacitor

voltage applied to pin M is dc or low frequency APl{ﬁed to

(below 1 kHz), pin M will appear approximately as a Pin M 1.0uFd  0.14Fd  0.014Fd  0.001 uFd
+1.0 V source with a Thevenin resistance of 800

ohms. Modulating the M401 with a 10 V PP signal - oot e I
about a center frequency, as derived by the applica- +2 . 1.101 10.94 109.2 1071

tion of a mean voltage of +5 V to pin M, will yield a +3 1.147 1139 1136 1108
typical frequency excursion in excess of plus or +4 1.193 11.83 118.0 1142
minus 15% about the center frequency. Typical +5 1.238 12.26 122.2 1181
frequency excursions which may be obtained are +6 1.282 12.69 1264 1271
shown in the following table. +7 1.325 13.10 1304 1295

+8 1.368 13.50 134.2 1312

Specifications +9 1.408 13.87 137.7 1322
+10 1.443 14.20 140.9 1323

Maximum delay from enabling inputs to output E2 is 50 ns.
The output pulse width is 50 ns.
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M602 PULSE AMPLIFIER

H2
PA1
J2 _j PULSE AMPL F2 @
INTL CAP %
K2
|E2 IDZ
P2
B> PA2
N2 _, PULSE AMPL L2 @
[ A
M2 INTL CAP
ke |s2

INTERNAL CAPACITORS*

%¥=JUMPER E2-D2 OR R2-S2 FOR 110ns
PULSE WIDTH. STANDARD PULSE

WIDTH IS 50ns.
Power
Volts mA (max.) Pins
+5 213
GND c2, T1

M602 Pulse Amplifier Simplified Diagram

The M602 is a single-height module. It contains two pulse
amplifiers which provide power amplification, standardize
pulses in amplitude and width, and transform level changes
into a standard pulse.

Functions
A negative pulse output is produced when the input is
triggered by a transition from high to low. An internal
capacitor is brought out to pin connections to permit the
standard 50 ns output pulse to be increased to 110 ns
(nominal).

Specifications

Propagation Time: 30 ns max. between input and
output thresholds.

Recovery Time: Equal to that of the output pulse
width. The input must have a fall time (10% to 90%
points) of less than 400 ns and must remain below
0.8 V for at least 30 ns. Maximum PRF is 10 MHz.
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APPENDIX B
ENGINEERING DRAWINGS

NOTE
The RCS8-E option’s engineering drawings,
although contained in this drawing set, are not
discussed in this manual because there are no
RS64-TAs currently in service with the RC8-E
option installed.
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RS64TA-00001
snien
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NOTES:

I. CONNECTIONS ON ITEM NUMBER 7 £13 TO
BE LOCATED AND SOLDERED AT MINIMUM
PRACTICAL HEIGHT ABOVE BLOCKS.

2 USE YELLOW WIRE (ITEM# 8) FOR
MACHINE WRAPPED ANDBLUE WIRE
[ITEM#9) FOR HAND WRAPPED WIRING

BREF

Co+—»

T

c2 8
9

rd
Tl SEE NOTE 2

UNLESS OTHERWISE SPECIFIED
DIMENSION IN INCHES

TOLERANCES

Cl
DECIMALS ~ FRACTIONS  ANGLES

= 1/64 * 0°30"

FINAL SURFACE QUALITY
REMOVE BURRS AND BREAK SHARP

B\ 2-17-71

S
< + T
oSN Y 2
Ti T
DETAIL A
3 PLACES
JFIRST USED ON GPTION/MODEL [ oy DESCRIPTION I PART NO. TEM)
~os-N PARTS LIST
NOT SCALE DRAWING _ JORN. _ DATE

EQUIPMENT
HHEHH CORPORATION
MAYNARD, MABSACHUSETTS

TITLE

WIRED ASS'Y

.
B-DD-RS64-TA CODE] NUMBER REV.
e BIAD e 2300 Il 5

SHEET | OF 7 oisT. |

o0 [77 | RS64TA-00002 | B
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This drawing and specifications, herein, are the prop-
erty of Digital Equipment Corporation and shall not be
reproduced or copied or in whole or in part as !
3;‘::!5;::'!‘:;0::!“0%" or sale of items without
WIRE TABLE COMPONENT LIST
TTEM{DESCRIPTION | CONNECTIONS e
NO (e[ COLOR | FROM To REMARKS wo | COMP [FOL| FROM TO |POL REMARKS
19 13| RED AlLE2 | BI7D2 2 1@ | CcAP - | BoIFA BsiL2 | + | IS WIRES/ITEM
% WHT Al F2 BI7TF2 TWP(4 TURNS PER INCH) @ | cAp ~ | BOIR! BO\S2 | + | 7L USE TERWI - D
RED | ARE2 | BITH2 g 1g [ cap |- | Agsc2 Ag3Az | +| IS TTEM4
WHT | Az BITK2 1 | cAP - | ansz  AITZ |+
RED A3EL | BI7L2 E 18 | CAP - | azee Al4A2 [+
WHT AIZF2 | BITN2 21 | PEs AlGA2.. Al7se
RED 81 E2 BI7s) ) 22 | ReS A24E) AZ4AK]
wit | Bnee | BuR |) 22 | RES A24ER Az4KZ -
RED B2 E2 BI7 NI 22 | RES A24L) A24RI
WHT BI2F2 | BI7LI )
19 RED BI13E2 B17 Kl \
B I
20 |30 | wHT BI3F2 817 Hi }TWPHTURNS PER INCH/\
17 _J24| RED BIGA2 | BIBA2 |+5V
17 [24] RreED AGIAY | BOIA2 |45V i
[ A0SA2 | BOBAZ |
AI3AL | BI3A2 ‘
- MIA2 | ATA j'
17 |24]| RED AlTA2 | ATRL  [+5v |
17]24] ReED [ AZ4A2| Bzaaz |+5v !
18 [24| YEL | A%A2 | Ai3D2 |+20v i
18 [24] YEL | Aisb2 | ®i302 |~20¢ ’, C
15 (24| YEL | AlbAL | Bigpl |+20v ;
. !
16 [24]| BLU AI12B2 | BI2B2 |-15V ;
16 [24| BLVY AlG B2 | Bi16BY |- 15V !
—
zm
i
$
| i
! ™
|§
HN
; 39
| o]
1 B
i
|
|
I
[ FIRST USEDION OPTION/MODEL ] arv. | DESCRIPTION | PARTNO. | 'TEM
ROP-1/ PARTS LIST
ECIF DR 2 DATE
> UNLEglsM‘;:«:loN N mg::sg e Z/77, ng E Eg:.;g;iig;
o TOLERANCES Ci N DATE MAYNARD. MASSACHUSBETTS
1T DECIMALS ANGLES 4 TITLE
DATE A
. XXX =008 +0°30' et 13-2923
AE ol NG, DATE WIRED ASSY
Slw REMOVE BURRS AND BREAK SHARP 1l Hisad2y . _
% g CORNERS SURFACE QUALITY " i 3TE7:. (RS64 TA)
x|
o

MATERIAL NEXT. HIGHER ASSY.
_+ B-DD-RSGQ- _ TA S1Z| C?DE NUMBER REV.
;"' ) FINISH | SCALE + D|AD| 7@@8324-0-0 | B
£ i sieet_2 oF 2 Joist ] | T | T T T 1 ]
s 8 | | 6 B 2 1

|
|
|
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DIGITALEQUIPMENT CORP?RATION

MAYNARD , MASSACHUSETT

PARTS LIST

QUANTITY /VARIATION

v1-d

MADE BY A, CAMPBELL CHECKED J. DEVIN SECTION

DATE . 2/18/71 DATE 922-2/ 1

ENG %,2,5 oray . PROD ISSUED SECT.

DATE 24 /71 IpATE 1

"EM DWG NO./ PART NO. DESCRIPTION

1 | D-MD-9605733-0-0 . FRAME :"CASTING  ‘'REWORK . 16" 1

2 | D-SC&1205348-0-0 88 PIN BLOCK #H803 6

3 1205541 BUS STRIP h/R

4 | 90-06210-6 SCR PHIL HD PHIL #8-32X5/8 SST 12

5 | 9006035 CR PHIL HD PAN #8-32klg SST 2

6 | 9007597 ERM #216-08-0-0 SHAKEPROOE 2

yi 9107265-09 22 TEFLON TBBING WHT A/

8 9105740-44 430rAWG SOLID TEF INS WIRE (YEL) h/R

9 9105740-66 #30 AWG SOLID TEF INS WIRE (BLU) |p/R

10| .4000067 CAP 6.8 F 83V 20% | 2
| 10 | <C9006034 WASH INT TOOTH #8 || 2

o i B S A S B A R B s S A A T A S S SATE AT AL £

13| 9107560-01 #22 AWG BUS WIRE , A/R
[ 14| 9007655 TERMI POINT CLIP #85952-3 h/R

15] 9107470-00 #24 AWG STRD TEF INS COLOR BLK h/R

16| 9107470-66 #24 AWG STRD TEF INS COLOR BLU h/R

17| 9107470-22 #24 AWG STRD TEF INS COLOR RED R/R

18] 9107470-44 #24 AWG STRD TEF ] INS COLOR YEL p/R

19| 9105740-22 430 AWG STRD TEF INS WIRE (RED) t/R

20 9105740-99 #30 AWG SOLID TEF INS WIRE (WHT) /R

21| 1300298 RESISTOR 330N |IW I

22 | 13-00365 RESISTOR 1 Kek 5% ]h

TITLE [ASSY NO. SIZE[CODE NUMBER REV.

WIRED ASSY PARTS LIST D-AD-7008324-0-0 A|PL 7008324~ 0- O B
] _ SHEET DIsT. | | i T 1 ] |
%Ei f:?oﬂ" DEC 16—(325)—1031-N870 '
TN N




8 7 6 3 18 | 0-0, 97vsouefid] 2 l 1
R et WIRE TABLE [£XTERNAL COMPONENT TABLE
e permiason e RS M J)TEMDESCRIFTION | FRONM TO FPEMARKS 1rEM [comp PoL /o] 70 | PoL | rermbrrs
NO. OLOR|AWG [CONN. |W/ITH |CONN. |W/ITH 15 |crP 57-#0 | S3-NC USE WITHITEM* 19
3 |BLk. eée Pl- 10 J3 SOLDE R 73 |O/0 — -elR1-A | + |~ - e
BrRN. Pl- 11 . RI-C
RED PI- 12 J1
orRN PI-13 72-A D
YEL PI-14 77-A
GRN PI-15 |[r3-4
BLU Fl- 16 33-C i
Vv/0 PI-{7 S3-NO
GRY Fl-18 S{-C
WHT Fl-29 73-8B
Lk PI-28 R1-B D 1
ERN P27 S2-C 16.75 LS ’r'
RED Fl-26 S2-No ‘ —
orN PI-25 34-NC 70 ’
YEL Pl 24 S4-NoO 7 4 1
GRN Pl 33 RI-A '
BLU PI- 32 S5-NC
v/o PI- 3/ S5-NO ;
GrRY Fl-23 S5-C !
3 |\war | e |Pi-22 Je 3 A
7 |RED | /4  JI4-A |SOLDER|S3-C ! <
7 18tk /4 I-4-5 4 [s3-nc C
76 |BLU 2e |Ie-B 7 3-B A A A B A B P B
/6 |BLU lee |7/1-B -] 8 ‘
17 | Btk |22  [53-nC S4-C i Z4 : \
17 |BLk |22 |s4-¢_ |solDER|R1-C |SOLDER c Y
250 REF :
[+ > /C !o c
NO 3| B[ |oNno
Ne SAVY R [e)V4 | —
Py |55 AI‘“ )
=1 :\ A Rlpire Tezams zrve. (Bir)| swrsso-oo |17 o
[ - AR\ wike ¥ 2z pive 7.2 v.C. BLUY)| 9107350-¢6 |26 ||
s 7 |CaP 39 rmmF 100 v 1000010 5
1 i Bir TusING, TEFLON *22 ave (BLy) [2107256-06 | 1¢ g
| 7 i 753 DroDE 120245/ 73 [T
8REF 6 E 3 |7£rr, crmsion 29-/9/55 72 z%
) 8 / |Bricr, w5 pown 3¢ Pn conismp-seosec-o-o] 11 | Q
9 ~1 ! 9 ke, wour *s.32 00656 10 go‘;
! i
\ 4 / Wwnos Buckeve 204747 2 ES:
/ |ror 10TURNZOON, 2W, 5% /2-09532-02 | & |
! 7 |ermP *1090-c29 THoUS DEV |/205299 7 B
H 1 |swircy micro PuswBurrontrss| /203457 €
4 |swrrew mrcro 1PsT 6a71-72 | 1201168 5 |
3 | Y208 IND L/IGHT ASSX |8-74-7908-0-/]1 9 |
/ |ConTROL PANEL CRBLE |02/ 7008589-0-0f I
VIEW A: -4 7 |brsk ,PLus cABLE lpz5.7008820-0-0| &
s |conTrROL PANEL (RSGY-TA)|DIA9805676-0-0| +
[FiRST USED ON GPTION/MOBEL | oy DESCRIPTION PART NO. 'L?
RS64-TA PARTS LIST
: i DR DATE MENT
TTTIE AN TR e VAT [T T T.T R
2l <N Kol 4 TOLERANCES CH /{/ . o |DATE : MAYNARD. MASSACHUSETTS
ERE AN - N DECIMALS ANGLES A D‘/TZZ TITLE A
[ERENINERE S | ow | aaese BT CONTROL PANEL
glEleles < * o] Bt
212|8|w|o| Yxry8N |2 j 72 ASSY
HEIRETTARNES 1 > REMOVE BURRS AND BREAK SHARP [ ppon — T
HEIM § r<—‘ 6 i(,\ = g CORNERS SURFACE QUALITY M 9%/9} R864“TA
- s : :‘7 FE GOIN & \X m' MATERIAL NEXT HIGHER ASSY. °
0195 I ; SIZE[CODH] NUMBER REV.
ke " SEE PARTS| LIST  |p-UARSG4-TA-
:£ ° ¥6 i N FINISH [ZCERJLAE NONE ¢ D(AD[9205476—0"0 B
3| ! [N "_'L’_*—_ SHEET | OF | oist.] T | T [ | [ | |
o8 7 6 ' 3 | 2 1
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This diawing and specifications, herein, are the prop-
e oo o usee i whote of 1 oot 24 NOTE -
mh annlﬂlﬂll‘ or sale of items without ' E . 7—
n pemaRn . FOR CABLE CONNECTIONS 70 FRONT
PANEL REFERTO DWG D-AD-5305476:
o REF WIRE TABLE
| 1M w0 | AWG | cocoe | Feont 70 | rEMARKS
i
5 2z Gk 5 [amos-so|sre NoTs
/ 5 sen s
5 £en -z
@ K3 2 4 6 8 w0 2w /5 B = one .
L~ | 00000000;}0/00/?’0/-20/90 -/3
p— EINEIN S o0 777 4 s yeL - |
BLK > 2 w— o= i 5 GrN -/5
o i s [-7274 -16
! 5 - vio -7
wr S S __ 5 cer /8
= s wHT -29
W %z
— 20 2z 2% 26 28 3 32 ¥ 36 5 Lk -28
O #2s5°5°2%5%5%5° 58" | .| ) -
adhad | s ) 26
s owve 25 c
5 YEL L -24
6 2 3 ; 6 22 P P )
sipes 6 22 30 —x0
i 6 zz 1 -4/ -4z
H 6 zz BUSS 43 -4
5 22 -GRN £y M308 -33
TrC 5 B -32
I s ) -3/
{ H [ | 5 GRY -23
A SEE NOTE |
5 REF 5 2z wyT 5 | mgos -22| %)
i EXTERNAL COMPOMENT  TRELE F <
{
; &
| REF g 17EM wo| come | roL| From 70 | ror|esmarns .
SIDE 2 | 7 £ES M908-2 | Mo08 -5 usE -
| 1780t 17
PARTS 2L/ST 8 #ES -z -6 e .
77EM KO DESCRIPTION PRET WO| QTY ° car * i 6| | come § It
7 M908 r1ODULE #Mo08 / ° s i 2 2@
z EYELET BS~#-7 STIMPSOU 9006732 0 £ES -19 -zZ5 i g
5 chasLE cLamp 1202704 ’ ‘ ” S - i S
P 4052 STOCK M7 TAPE scoresx| A/R 1 “ o0 - il i .
/. - - -
5 20 CONDLCTOR RIBON CABLE sio7s7S / 1 4 o0 2 25 =
i R _ =
6 #22 ANG BUS WIRE sio7ss0-0| 4 : ” sl 5 7 50
7 EESISTOR, 180 L1, YH Wy 5% /300260 / ! “ s -3 -8
| ees - -
8 ESISTOR, 30001, V4 W, 5% /3003509 ’ 1 5 3 ° B
B CRPACITOR , 6.8 MFD, 35V, /0%  |/005306 / ~ £S —0 -3¢ -
0 CESISTOR, IK 01, VR Wy 5% /300365 E 6 S y 35
V% DIODE , DEE# 1100174 2 s oS M908-50| M908 34|
/e RESISTOR, ZK D1, Yo W,y % /502588 , S
/5 RESISTOE , 8.8K 0, V4 W, 5% 1301376 y
m | eesisroe, 2.7k, v W, 5% 1300426 /
/5 CESISTOR , 5.0K 02y Y4 Wy 5% /500k8% ’
/6 RESISTOR, 7.5K 02, 14 Wy 5% /somzz z
/7 #22 TEFLON TUBWG (SeW) sro7assa| /e iz l TTEM
\ ary. DESCRIPTION PART NO. Tew
LSe#-77 -
) PARTS LIST
Zleld NLESS OTHRERWISE SPECIFIED JORN. ATE TGUIPMENT
" UNLESS OTHERWISE SPECIFIED g CORPORATION
2 © DIMENSION IN INCHES © ). . MAYNARD, MASSACHUSKETTS
HHES sccnuns OLERANCES . Pl L B A
IMALS  FRACTIONS ANGLI
MEISIK = iy 222 CONTROL PANEL
g ..z_, 8 w ! FINAL SURFACE QUALITY ), ENGE [DATE
D E REMCVE BURRS AND BREAK SHARP - -
glglolf | S Lot CABLE .
“5;@2 MATERIAL = 73 {PSG4'TH/
3|2S — TRER e psey |
2|l ) ADO305476-0-Q [szE|cone NUMBER REV,
- ; A
5 ‘ FINISH [V — — DIIA[73@8589 -7 -@
| # SHEET * / OF / ost. | T T T T T T T [ |
DEC FORM NO.
DRD 102A 8 T 6 5 \4 | » 2 l -
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8 7 6 5 l 3 ¥ ] ©-0.0558002 [vifa] 2 I 1
This dfawing and spacifications, herein, are the prop- Ay w 3000|32IS]
erty of Digitat Equipment Corporation ‘and 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.
/T D
2 REF ‘WIRE 7RELE
6 / ITEM MO AWG coctor FROM 70 \EQUIP FROM| WITH I7TEM |\ EQLIP TO-WITH /7EM REAARKS
5 =) pc-Dz | M908-22 6,7,8 séo P
"
Il _pc pEF EINZIN s war. | pc-gz -23 a
SEE
SEE NOTE A |l . T B . 4 s 0 0z n s : ot Rt B Bt 7 wemms
¥ pe—— o 5 000000000000000000 s £D pe-Hz -Z5 8 L2, 4,6
é r ¥ 2 ¢ EP- R O S 5 wwr | pe-T2 26 P
li § ﬁ 5 BLy PC—KZ -27 8
2 E eep | pe-Lz -z8 c —
I g & 5 wHT PC-MZ ~29 ( c
| xS ] 27 Pc-nZ -30 . c
3 5 esp | po-St -% ! o
; ]
; Y #2022z 2w 26 28 To 32 3% 36 5 war | pc-rr -5 i P
H Il o 0000000000700000-’%000 ;
/ - -
&5 24 9 2/ 23 25 =z 29 5 35 5 BLy »pc-Fl 6 ! o SEcE
2 i 5 ‘eeo | po-wr -7 - £ woTES
SEE NOTE#6& s wir | pe-s -5 | s 4316
76 5 s | po-str -9 ! £
8 3 - /0 5 e PC=KI -0 i F C
5 wwr | Ac-J/ -1 | F
SIDE 7 5 sy | pe-sr | MOOBZ 678 | 8.9 F
s 3 PRETS LIST
: N O ‘ 17EM MO DESCRIPTION paer wo| arr I 2 //
A et / AOO8 MODULE #1908 /7 ©4o° PC
z EVELET, GS4~7 STIMPSON 9006732 z Suand
4 3 CARBLE CLAMP 1202704 1 / ——‘
% #OZZ STOCK MT. TAPE 9007854 | A/R k<
JREF E MmicroDOT wies # 202-4007 1700014 | -
SIPE 2 6 #22 AWG BUS WIRE oo7sz0-0f A/ °
7 SLEEVING 008356 [ A€ ]
8 MY SHEINK TUBING 3/76 > 9107254 A H ?
A
) 227 TEFLON TUBIMG € BLOWN) sio7266-01 A€ ]
2
/0 TIE WERP SST/IM s00 703/ A€ g
" 36 PIN CONN BLOCK # HBO7 1209123 / - o
ov o S
Ny
<
VIEW A-A a
NOTES !
/. UNBRAID SHIELD THEN 7WIST AND COVER SHIELD WITH /TEM 9. B
2. SOLDER SHIELD EmDS  A,B8 ¢ C AT MOBS END OF CABLE TO MOPE-2/ .
3. SOLDER SHIELD EMDS D,E£ & F AT MODB £nD OF CABLE TO MODE-3 .
4. COVER EXPOSED SWIELD AT BOTH ENDS WITH /TEM 8.
5. 7UE WRAP AT 1® FROM M908 AND EVERY 3* THERE AFTER (ZTEM /@), -
CABLE LENGTH 1S /27 I
& DONOT CONNECT SHIELD AT PC END OF CABLE i
i
|
i
|
T
| FIRST | !?EPL.‘?.&"ﬁm_" 10D qry, DESCRIPTION I PART NO. I'L%M
RSG4+-TA PARTS LIST
Blc|d DATE EQUIPMENT
<< N »
bl Y 27/7/ Eﬂanan CORPORATION
N 09”5‘7/ MAYNARD. MASSACHUSETTS
Slal 1% ; 15 /) fye A
4 N ° DECIMALS I |DATE
21219 | = Zai2 DISK PLUG CABLE
] U
g ‘é O‘ %% ) REl EluRusRN . Dg.ng-w /RSG4 - TA)
HEIPS e
=155 & 2 MATERIAL Ve, 74
27'3 ) O —ff— [T NEXT HIGHER ASSY
L= §& D-AD- 70 8698- 0- 0 [SIZE|CODE] NUMBER REV.
£ FINISH ScAlE % —— D|IA| 7008590-0-0| A
&
GEC FORM N SHEET 7 OF 7 ost. | T T T T T T T
DRD 102A 8 7 6 5 T 3 2 l 1

o
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A3d HIBWNN 30023215
“This diawing and specifications, hersin, are the prop- I uagwN
erty of Digital Equipment Corporation and shall not be i
luced or or used in whole or in part as 0
the basis for the manufacture or sale of items without ]
written permission. 1972
. prY
' |
|
D
-3
6FTE2IN
—
|——| R l-_--‘ le— /IN. SN, 1 GIN.
‘ * s I 6
52 1 / . I SIN.
O O 0O ) 5
s & 4 7 = 5
09 N\ / \ ' Ny
8 8 7 E 3,
O OO0 H / 7
12 n 1o A . .
O O 0O i
H } i 8
1 -
M P3 I-_—" :
V/IEW A-A |
SCALE! NONE [
i
2 / C
- |
|
PRRTS LIST WIRE TRELE
ITEM No. DESCRIPTION PART NO. QUANTITY ITEM NO.| AWG coror | FRom 70 |ewwe From wirk 17EM| £qune TO WiTH 17EM
’ SPIRAL WRAP TUBING , -+260 OO oI-gr24® ASR .6 14 RED e —ar 3 e
2 MATE~N~LOCK SOCKET HOUSING. AMP #|-4#8B2 78~ - 12-BO551-/2 / is 14 sLacK | P3-6 Bt 3 AT
] MATE ~N-LOCK CONTACT (MALE) AMP * 68620~/ /2 -BOS7E-/2 8 L7 14 yezrow | p3-8 z 3 =
i pa—
+ TIE WRAP SST-1-6M 90-p788@ / |8 /4 BLUE PI-/2 5= 3 #*
; - _ 9 24 RED ERE] ,3-4 .3 E = F—
5 AWG #/& STRD TEF IMS COLOR (BLACK) 9/ -@7578 -o@ A/R g o Gk on-a| aoe 2 NorE Lo
6 AWG #/4 STRD TEF /NS COLORCRED) 9 -BFI7B-22 A/R | 5 4 BLACK | P3-9 3 " =
7 AWG *#/4 STRD TEF IS COLOR ( Y&LiLOW) 9/-B73 7B 44 A/R ! NOTES: 1
8 AWG */%# STRD TEF IS COLOR (BLUE)D 9/-B7570 -66 A/R 1 1. PIN 6 HAS THOWIRES OME OF WHICH /S =
9 AWG %24 STRP TEF INS COLOR (RED) 9/-07460-22 A/R A JUM PER- 70 P10/ 5 Ins
10 AWG ®24 STRD TEF NS COLOR  (BLACK) o1- 0746 0-00 A/R ] 568 gc;a
Vi AMP SOLDERLESS CONNECTOR 90-06776 ' S
o]
i '&
{ L)
I ~
|
.‘ 8
M
S a
i
| B
{ ' .
|
i
i
i‘ N -
!
| FIRST USED ONOPTMOD gy, DESCRIPTION | PART NO. J'R%’f
3 5 i RSG4-TA PARTS LIST
Zl<ld = olol |7 | ESS OTHERWISE SPECIFIED DAL} EQUIPMENT
1= [~ 3 } in :‘7 UNLESS OTHERWISE SPECIEIE 2 Engn nCORPORAT'ON
\\o 1 MR 2} :’1 3 QIMENSION IN INCH T MAYNARD, MASSACHUSETTS A
d8 1818 1 [TlI8l- | , oxcns Pt was [BYF 5 Tme
2|2|g o] ol A% i =005 = = 03 POWER CABLE
S|w|O| Y |w o 'ﬁxﬁ tl) %—Z | REMO zm‘]nsuusn::i%znonn(m Kr m
ggf{ % <(( j ﬁ 6: | CORNERS ) (RS 64-Tﬂ)
=552 5| 50 R 2 ! MATERIAL E:_» aa
QI5|e © (€] S N | —_— NEXT HIGER AsSY
| lx %Uﬁ 3 %‘ § x| | | D-AD-7008698-0-0|sizE[cone] NUMBER REV.
3 X X I FINTSH soae  ——— D[IA [70@8588-3-@ | C
hd & S svEET 7/ OF 7 ost. 1] ] 1 1 1 L 1 [ I [
DEC FORM NO.
DRD 102A 8 7 6 5 f 4 3 I 2
|
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= 5 ) o s A
4 | 3 v 2 | !
Ihls :nwiliw lnd";p«.:i':lulluni, h_::i:;‘an menmw WIRE TAéT_E LEGEND N
ety o ot o ok st o 2 ot 2 [ TEH| DESCRIPTION] FROM TO RENARKSINUMBE R VARIATION NOTE! rst N
; 3 NO. [ AWG, JCOLOR |CONNECTION _[CONNECTION Dind_ X ASSEMBLE \TEM *5(TIE,CABLE
ANE RED P 2] 70086682 20°* 57 EVERY 3.0 \NCHES
¢ 18 RED Pl-2 Pz-2
PAEE RED P13 pz-3
6 |18 RED P-4 P-4
D 718 BLK. Pi-5 P2-5 D
7 18 BLK. | P& P26
7 8 BLK. | PI-S F2-9
8 |18 GRN. | PI-8 P2-8
s [ 18 GCRN. | PI-7 Pe- 7
EH EE) SLU, Pi-10 P2-10
S| 18 BLU. = Pz-11
EHE BLU. | P12 Pz-12
5 .
KEY P1 SEE NOTE | RF;ZF KEY
REF \ :
«-l A B I-—
¢ L 2 1 —— — C
e o o 3
4 5 [
o o o
7 8 9
o o o
10 n ’
WA, VIEW B-B
—»| VIEW AA —
DIM X" i
g
Pz
P I8
=
B 2 i : ATR WREZBAWG. SIOTEEING(BLUNSI07360-66] O |2
A/R [WIRE*IBAWG.STD. TEF INS,(GRNYQIO7 360~-55 8 ol
3 4 A/RJWIREFIBAWG,STD. TEE INS. (BLK)| 2107360-00 [ 7 O
A/R [WIREZIBAWESTD_TEF_INS (RED)| 9107 360- 22 ] 6 | I~
A/R|TIE,CABLE _55T-1-5M __ |9007 8580 5 |5
| HOUSING,S0CKET"I-480275-0AMH{ 12093 50-12 4 =
|__[HOUSING PINCONT HB0276-0AMP [12093%51-12_| 3 [
\2_[TERM,PINCONT’60620-4 AMF|1209378-01 | 2 B
— |2 |SOCKET, TERM.CONT 606/9-44MF] 1209379-01] |
FIRST USED ON OPTION/MODEL | qy. DESCRIPTION PART NO. ‘L%_M-
RS64 PARTS LIST
DRN, . DATE
: R o gAY [T | RN
3 TOLERANCES CHK'D. | oATE MAYNARD. MASSAGHUSETTS
1 DECIMALS ANGLES _ feuu DA WA e
ENG. ~ B DATE
LXXX =.005 +0° 30" 4 A’ | A,,- r
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CUT OUT ON DOTTED LINE

Reader’s Comments

RS64 TIMING TRACK WRITER
MAINTENANCE MANUAL
DEC-FS-HRSMM-A-D

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of

our publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well

written, etc.? Is it easy to use?

What features are most useful?

What faults do you find with the manual?

Does this manual satisfy the need you think it was intended to satisfy?

Does it satisfy your needs? Why?

Would you please indicate any factual errors you have found.

Please describe your position.

Name Organization

Street Department

City State Zip or Country
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