








6.2 RS09 ADJUSTMENTS 

Organizational level adjustment procedures on the RS09 include calibrating the five GOB5 read amplifiers for 

gain and slice. (The output voltage of each GOB5 for the three timing tracks should be an average of 6V peak­

to-peak, and the slice level for all readers should be 1.1 V.) 

6.2.1 Measuring the Gain 

The output of a properly calibrated reader varies around the track because of variations in the surface. 

Figure 6-2 shows the output for a complete revolution from an A track. The gain is calculated by estimating 
the average voltage around the track. This is done by measuring the peak-to-peak voltage at the lowest point 

and the highest point, adding the measurements together, and dividing by two. 

Figure 6-2 Measuring Gain, The A Track Over One Revolution 
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6.2.2 Measuring the Slice 

The slice level for all readers should be set at 1.1 V. To measure slice, set up the oscilloscope as shown in 

Figure 6-3. The output of the amplifier is added to the output of thc slicc. The two peaks of the resultant 

waveform are averaged after the sHce overshoot is subtracted, and the reuslt is the slice level. 

The equation to calculate slice is 

A + B - Overshoot 

2 
,which must be = 1.1V. 

To establish the zero crossing, locate the gap and set the zero line on the trace as it passes through the gap as 

shown in Figure 6-2. Increase the trace frequency until the waveform of Figure 6-3 is displayed. 

6-2.3 Calibrating the Read Amplifiers 

This procedure uses a dual trace oscilloscope (such as the Tektronix 453). Pull the RS09 electronics out on its 

rack and remove the protective plate which covers the pins, as shown in Figure 6-6. 

To calibrate the A Track, perform the following steps: 

Step 

2 

3 

4 

Procedure 

Place the first probe on location B02E and place the probe's ground strap 
on B02C. 

Place the second probe on location A02T and place the probe's ground strap 
on B02e. 

Set the average voltage to 6V peak-to-peak. 

Set the slice to 1.1 V. Waveforms are shown in Figure 6-3. 

To calibrate the B Track, perform the following steps: 

Step 

2 

3 

4 

Procedure 

Place the first probe on location B03E and place the probe's ground strap 
on B03C. 

Place the second probe on location A02T and place the probe's ground 
strap on B03C. 

Set the average voltage to 6V peak-to-peak. 

Set the slice to 1.1 V. Waveforms are shown in Figure 6-4. 

To calibrate the C Track, perform the following steps: 

Step 

2 

3 

4 

Procedure 

Place the first probe on location B04E and place the probe's ground strap 
on B04C. 

Place the second probe on location A04T and place the probe's ground strap 
on B04e. 

Set the average voltage to 6V peak-to-peak. 

Set the slice to 1.1 V. Waveforms are shown in Figure 6-5 
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Figure 6-3 Measuring the Slice of the A Track 
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The Data Track Reader is calibrated from the average track of each matrix. The average output voltages per 

matrix and their gain are posted on the disk itself for these two tracks. (This information is also listed on the 

disk data sheets.) These tracks were selected at the factory, and their outputs were recorded when all 1 s were 

written on the disk. The first step is to load the Disk Data program and write all 1 s. The average track is then 

locked into, using the STAMP portion of Disk Data (starting address 171, push continue). 

To calibrate the Data Tracks, use the following procedure: 

Step 

2 

3 

4 

5 

Procedure 

Place the first probe on location BOSE and place the probe's ground strap 
on BOSC. 

Place the second probe on location AOST and place the probe's ground 
strap on BOSe. 

Set the average voltage to the value indicated on the front of the disk. 

Set the slice to 1.1 V. 

Repeat this process for the matrix 1 amplifier located at AB07. 

6.2.4 Changing the Timing Tracks 

An extra set of timing tracks is always recorded on the disk. This set is to be used if the first set is accidentally 

erased in the field. To bring the second set into operation, reverse the timing track head cable connector at the 

RS09 electronics, slot AOl. (The gain settings on the A, B, and C Tracks should be recalibrated.) This proce­

dure disconnects the damaged tracks and connects the spares. If the spares are also damaged, the timing tracks 

must both be rewritten, using the Timing Track Writer explained in Chapter 3 and used in Chapter 7. 

A view of the RS09 electronics with posted data is shown in Figure 6-6. 

6.3 DIAGNOSTICS 

There are three programs that are run to verify that the system is operating properly or to locate faults. These 

programs are available from the program library, along with complete descriptions of how they are used. The 

pro gram s are: 

a. Disk Data (MAINDEC-09-0SAA), which is a series of address tests and data reliability routines 
that verify for the user correct operation of the control and the disks. 

b. Multi Disk (MAINDEC-09-0SBA), which is a high-speed confidence test that exercises each disk with 
random data. It can operate in one of two modes: in SAVE MODE the original contents of the disk 
are restored after the exercise, and in the normal mode the original contents are destroyed. 

c. DISKLESS Part I (MAINDEC-09-DSCA), which checks out the RF09 controller. The set-up in­
structions are given in the DISKLESS description with the procedure, Note that Part 2 is to be run 
by a qualified Field Service Engineer only. 
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Chapter 7 
Field Level Maintenance 

Field or second level maintenance includes complex work performed on the equipment using special repair kits 

and diagnostics. This chapter is to be used by DEC Field Engineers. Only qualified DEC Field Engineers with 

the necessary special service equipment should attempt to perform the following procedures. 

7.1 FIELD LEVEL RS09 AND RFQ9 MAINTENANCE 

If problems occur in the RF09 or RS09 that cannot be solved using the methods of Chapter 6, the following 

checkout procedures should be followed. The primary tool for this checkout is the DISKLESS 

(MAINDEC-09-DSCA) diagnostic, which allows the Field Engineer to first test' the RF09 alone, and then to test 

the RF09/RS09 combination. In both cases, the disk assembly itself is not used. 

7.1.1 RF09 Off-Line Checkout Without the RS09 

The following equipment is needed for this checkout: 

a. 1 PDP-9 or PDP-9/L 

b. 1 Tektronix 453 oscillosoope or equivalent. 

c. I DISKLESS program complete with listings and writeup 

d. I RP09 

Perform the following steps: 

Step 

2 

3 

Procedure 

Load the DISKLESS program, and then follow the set-up instructions. 

Verify the delays in the cautroner by running the appropriate section of 
DISKLESS listed in Table 7-1, and observing on the oscilloscope the points 
indicated. Note that these delays are fixed. If they are outside the specifi­
cation, the external component should then be checked. 

Run Part 1 of DISKLESS. When the RF09 allows the program to sequence 
through all tests, the controller is ready to accept an RS09. 
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Table 7-1 

Setting Up RF09 Delays 

Scope Points 
Delay Program Sync Channel Check Channel Limits 

A B 

MXFR Part I Cl8BI D20F2 130 ms 
Test #23 ±20% 

SEQ ERR Part 1 D13H2 Dl3F2 500 ns 
Test #22 ±20% 

A Test Part I C27NI F28KI 5 MS 
Test #22 ±20% 

ATP Noise Part I E30H2 E30F2 1.2 MS 
Suppressor Test #15 ±20% 

ATN Noise Part I E30M2 E30T2 1.2 MS 
Suppressor Test #15 ±20% 

INh RD I/O Reset CI8R2 D25CI 200 MS 
Test ±20% 

INh RD Part 1 CI8S2 D25CI 200 MS 
Test#15 ±20% 

INh RD Part 1 C18T2 D25C1 200Ms 
Test #22 ±20% 

INh RD I/O Reset CI8U2 D25C1 200 MS 
Test ±20% 

PSLER Part I DI3M2 DI3T2 1.5 ms 
Test #7 ±20% 

7.1.2 RF09 Off-Line Checkout with the RS09 

A complete description of this procedure is given in Part 2 of the DlSKLESS program. The equipment needed is: 

a. I PDP-9 or PDP-9/L 

b. 1 Tektronix 453 oscilloscope or equivalent 

c. 1 DISKLESS program with listings and writeup 

d. 1 RF09 

e. I RS09 

f I Head Simulator cable 

g. I M908 Y A module 

After the DISKLESS program sequences through Part 2 of the test, the RF09/RS09 combination is ready to 

accept the disk assembly. 

7.2 FIELD LEVEL DISK ASSEMBLY REPAIRS 

The RS08-M disk assembly is the most sensitive of the DECdisk units. The parts of the disk assembly usually re­

quiring replacement are the shoes and the surface itself. A shoe can be damaged electrically (by a burned out 

diode or resistor on the G681 B card) or mechanically (if the shoe crashes into the surface or breaks a lead from 

the head to its card). In either case, the assembly must be removed from its cabinet and disassembled. 
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The disk surface itself may be damaged electromagnetically (by stray fields or accidental currents through the 

heads from a multimeter, for example) or mechanically (by a crashing head). In the first case, the two sets of 

timing tracks may have to be rewritten with a portable timing track writer designed for this purpose. The as­

sembly does not have to be disassembled for this procedure. The procedure is outlined in Paragraph 7.2.4. If 

the disk surface is damaged mechanically, the'surface must be replaced. The assembly must be removed from 

its cabinet and taken apart. When a new disk is mounted (or even if the old disk is removed and remounted), 

the timing tracks must be rewritten with the timing track writer. 

Each time a shoe or a surface is replaced, the system should be recalibrated following the procedures of Para­

graph 7.3. 

7.2.1 Removing the Disk Assembly 

In order to gain access to the shoes or the disk surface, the disk assembly must be removed from its cabinet and 

dismantled on its mounting square. The kit shown in Figure 7-1 is provided for this purpose. 

Turn off all power to the system and proceed as follows: 

Step 

2 

3 

4 

5 

6 

7 

Procedure 

Pull the disk electronics out on its rack as shown in Figure 7-2. 

Unplug the head cables from the RS09 electronics. 

Unplug the purge hose and the motor power leads shown in Figure 7-3. 

Remove the four bolts that hold the assembly to its rails. 

Pull the disk out of its cabinet and mount it on the mounting square found 

in the kit. 

Remove the twelve mounting screws that hold the cover on. Note that 

these screws are found along the sides of the assembly. On some disk­

assembly versions there are four Il10re screws in each corner that holds the 

shock mounts in place. Do not remove these screws. 

Remove the cover (see Figure 7-4). The cards which hold the shoes are now 

accessable as shown in Figure 7-5. Be careful not to contaminate the heads or 

the disk surface itself. 

7.2.2 Removing the Disk Surface 

To remove the disk surface, perform the following steps: 

Step 

2 

Procedure 

Dismantle the assembly, following the instructions of Paragraph 7.2.1. 

CAUTION 
Do not turn the disk clockwise while it is in contact with the 
heads. 

Remove the four hex screws on the disk hub (see Figure 7-4). 
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Figure 7-1 Disk Assembly Dismantling Kit 

7-4 



HEAD CABLES 

PURGE HOSE 

Figure 7-2 Removing the Disk Assembly from the Cabinet 
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Figure 7-3 Disconnecting Motor Leads and Purge Hose 
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Figure 7-4 Disk Assembly With Cover Removed 
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Figure 7·5 Disk Assembly With Cover and Surface Removed 
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Step 

3 

4 

7.2.3 Replacing the Shoes 

Procedure 

Remove the disk surface by lifting it straight up while giving it a slight counter­
clockwise twist in order to clear the heads. 

Note'which surface was used. Place the disk on its stand. Be careful that it is 
not contaminated with dirt. 

To replace the shoes, perform the following steps: 

Step 

2 

3 

4 

Procedure 

Dismantle the assembly according to the instructions of Paragraph 7.2.1, and 
then remove the surface using the procedures outlined in Paragraph 7.2.2. 

Locate the damaged shoe (see Figure 7-6). If it is an inside shoe, the outside 
shoe must then be removed first. Remove the damaged shoe. 

Examine the new shoe. If it must be cleaned, flush it with Methanol spray 
and blow it dry. If any contaminants remain, saturate a cotton swab with 
Methanol and carefully wipe the head. Insert the new head. 

To align the heads, cut out a single layer of Kimwipe approximately 4 in. x 4 in., 
and lay the Kimwipe over the motor hub to ensure a tight fit for the alignment 
disk. 

."."",---00 ___ _ 

"".~-...'"".,. - -- -- ----

Figure 7-6 Shoe Assembly Removed 
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Step 

5 

6 

7 

8 

Procedure 

Gently fit the alignment disk over the tissu~ and hub until it is well seated. 
Ensure that the heads are seated firmly against the "disk. 

The outermost track on every pad must be in line with its scribe line on the 
disk, as shown in Figure 7-7. 

Start with the outermost track on pad 0 (see Figure 7-8) and set it so that its 
inner edge is just touching the inside edge of the outside scribe line. Rotate 
the motor so that the radial line is over the next pad. Check that its outside 
track is lined up with the next track on the disk. 

If any track is off center, loosen the three mounting screws on the bottom of 
the block and position it properly. 

7.2.4 Replacing the Disk Surface 

To replace the disk surface, perform the following steps. 

Step 

2 

3 

4 

5 

6 

Procedure 

Clean the disk surface that is to be replaced with a mild soap and Kimwipes. 
Do not forget which side is to be used. 

Place the platter down on the hub and rotate it slightly counterclockwise. 

Check the disk surface with the dial gauge. The disk surface must be flat 
to within 1 mil through 3600

• 

Tighten the four hex nuts just enough to lock the washers. 

Recheck Step 3. Adjust the hex nut pressure to compensate for any TIR 
(Total Indicated Runout), that does not meet specifications. 

Replace the cover. 

7.2.5 Rewriting the Timing Tracks 

When a new surface is installed or an old surface removed and replaced, the timing tracks must be rewritten. This 

is done with the Timing Track Writer (shown in Figure 7-9) as follows: 

Step 

2 

3 

4 

Procedure 

Install the disk into its rack, following the instructions of Chapter 5. 

Remove the de voltage from the RS09 logic. This can be accomplished 
by turning the power off at the main console of the computer. The ac 
power to the disk unit and the purge unit must remain on. 

Remove the timing track cable from the RS09 unit. The cable is located 
in SLOT A 1 of each RS09. 

Remove the cover from the RS09 Timing Track Writer and remove the dc­
wiring cable from the box. The dc-wiring cable contains four wires with 
Heco Tab connectors on the ends. The wire color coding is: 

a. YelJow +20V 
b. Red +10V 
c. Blue -15V 
d. Black GND 
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Figure 7-7 Aligning the Heads 
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Step 

5 

6 

7 

8 

Procedure 

Mount the Timing Track Writer box in the cabinet via the holding pins on 
the rear of the tester box. These pins should slide into the prepunched holes 
in the cabinet frame directly above the RS09 logic. 

Insert the dc-power cable for the Timing Track Writer between the disk unit 
and the disk logic. The cable plugs into the de power bus on the rear of the 
RS09's disk chassis. Insert the individual wires into the proper voltages as in­
dicated on the rear of the RS09 chassis. (All wires and tabs are color coded 
for easy identification.) 

Insert the timing track cable from the disk into the slot provided in the front 
of the tester. 

NOTE 
This cable is a dual connector and may be plugged in on either 
side. 

Turn power on. Power (de) should be applied to the RS09 logic as well as the 
tester. 

NOTE 
Complete steps 9 and 10 as quickly as possible after turning the 
WRITE VOLTAGE switch ON. Failure to do so will damage the 
head center tap resistors that are inside the disk enclosure. 

;;:; 
e; 
~ 
~ 

TIMING TRACK 
J-~~ 

PAD OUTERMOST TRACK OF 
PAD 0 LINES UP WITH 
OUTERMOST SCRIBE LINE 

NOTE: 
The numbering system used to designate pads is only for 

representation. It is not necessarily the way the pads are 
actually numbered. 

09-0412 

Figure 7-8 Aligning the Heads 
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Figure 7-9 Timing Track Writer 
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Step 

9 

10 

II 

12 

13 

14 

Procedure 

Select the proper disk Control (PDP-9 /PDP-IS) and motor speed; i.e., SO or 60 
cycles via the switch on the front of the tester. (Note that the PDP-9/PDP-IS 
switch is not shown on the model of Figure 7-9. This switch is included in later 
modek) 

Set the WRITE VOLTAGE enable switch on the front panel to the ON position. 
The red indicator light should illuminate. 

Press the WRITE button under the freq uency selector to begin the actual writing. 
The Timing Track Writer automatically recycles if the gap is not correct and in­
dicates this via a flashing INC (increase) or DEC (decrease) light. To correct the 
gap, turn the knob clockwise if INC is flashing, and counterclockwise if DEC is 
flashing. When the gap is correct, OK lights and the writer stops. 

To ensure that writing has been successful, push thl~ WRITE button once more 
without adjusting the knob. The OK light should come on without flashing either 
the INC or DEC lights. 

Set the WRITE VOLTAGE switch to OFF. Turn the power off and remove the dc 
power lines from the RS09 and tester. The Timing Tracks should now be properly 
recorded. 

NOTE 
Use the Timing Track Writer as little as possible. The Timing 
Track Writer drives 1 W through 1 /8-W head resistors. If it is 
used for too long a period, these resistors burn out. Writing 
stops when the OK light illuminates. 

Plug the Timing Track cable from the RS08-M into slot AO I of the RS09 Logic 
Panel. 

Turn system power ON. Adjust the three Timing Track read amplifiers (G08S) 
for 6V peak-to-peak and 1.1 V slice, using the methods outlined in Chapter 6, 
Paragraph 6.2. 

Be sure to test both sets of tracks. By reversing the Timing Track cable at loca­
tion AO 1, the second set of tracks is available to the RS09. 

After writing new timing tracks, the unit should be thoroughly tested with its diagnostics. This is done by writing 

data usinR one set of timing tracks, then swapping this set for the other and reading the same data back. Before 

this is done, the Timing Track Readers should be adjusted for gain and slice following the procedures of Chapter 6, 

and the surface modulation of the disk should be checked according to the procedure of Paragraph 7.3.1. The 

procedure to calibrate the data heads should be carried out, as outlined in Paragraph 7.3.2 and 7.3.3. 

7.3 FIELD LEVEL RS09 CALIBRATION 

If a new surface or new shoes have been installed, calibration should be carried out and recorded on the sheets 

illustrated in Figure 7-13. The tests include one test to measure surface modulation and several tests to measure 

the mean voltage of each matrix and establish an optimum gain for the readers. 

7.3.1 Measuring Surface Modulation 

This test is done on the A track only. Surface mod ulation is the result of variations in the properties of the 

surface around the disk. It is measured using the following procedure. 
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Step 

2 

3 

4 

5 

6 

Procedure 

Connect a calibrated oscilloscope probe to pin A02T of the RS09 (A Timing 
Track read amp). 

Connect the oscilloscope ground strap to A02C. 

Place the oscilloscope setting on dc. 

Trigger the oscilloscope on LINE. 

Set the time base to 5 ms/CM. 

Measure Vmax pp and Vmin pp, as shown in Figure 7-10. Surface modulation = 
Vmax pp - Vmin pp 
Vmax pp + Vmin pp 

x 100 (Surface modulation should be less than 20%.) 

Figure 7-10 Measuring Surface Modulation on the A Track 
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7.3.2 Analyzing the Gain of the Data Tracks 

When a new disk surface is installed or heads are replaced, the data tracks should be recalibrated. This process 

involves measuring the mean voltage from each head, the mean value for each shoe, and the percentage deviation 

for each matrix. Percent deviation is a measure of the difference in the readings. The smaller this value is, the 

more consistent the readings are in the matrix. In order to reduce this deviation, the shoe with the lowest 

reading is given a 20 percent boost in gain; and the deviation is recalculated. If the result is a reduction, a jumper 

is then installed in the RS09 to affect the increase in gain when that shoe is selected. The next lowest shoe is 

tried to see if a 20 percent increase in gain for it reduces the percentage of deviation further. If the percentage 

of deviation is reduced another jumper is installed. This process continues until adding more gain to the next 

shoe does not decrease the percentage of deviation. 

The readings taken during this calibration are recorded on the Head Data Sheet. When all of the readings have 

been taken, the average shoe for each matrix is located; and its readings posted on the disk as a calibration 

standard to set the G085 readers in the future. The procedure to carry this out is as follows: 

Step 

2 

3 

4 

5 

6 

Procedure 

Obtain the following equipment: 

a. 1 PDP-9 or PDP-9/L 
b. 1 DECdisk system 
c. I Tetronix 453 oscilloscope or equivalent 
d. I Disk Data diagnostic (MAINDEC-09-D5AA) 

Load the Disk Data diagnostic and write all 1 s on all tracks. 

Go to the STAMP test of Disk Data. This test allows the operator to select 
any track he wishes to examine by loading its number into the Switch 
register. (The relationship between the selection lines at the RS09 and the 
Switch register bits 11 to 17 are transferred by STAMP into bits 0 to 6 of 
the AC, and from there into bits 0 to 6 for the Track Address register. Bits 
o to 6 of the Track Address register are in turn translated into T06 to TOO 
at the RS09 selection matrix. The sequence is summarized below.) 

Matrix Head Shoe 

Switch Register 11 12,13,14 15,16,17 

Track Address 
Register 

RS09 Track 
Select Lines 

0 1,2,3 4,5,6 

T06 T05, T04, T03 T02, TOI, TOO 

Calibrate the oscilloscope and compensate the oscilloscope probes. 

Take arithmetic mean peak-to-peak readings on each head of matrix, 
according to the techniques outlined in Chapter 6. Probe I should go 
on A05T and probe 2 on B05E. (Refer to Engineering Drawing 
D-BS-RS09-0-5.) 

Repeat Step 5 for matrix 1. Probe I goes on A07T and probe 2 on 
B07E. Record the reading on the Head Data Sheet. 
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Step 

7 

8 

9 

Procedure 

From the previous readings, find the percentage of deviation for each shoe, 
using the formula: 

Vmax - Vmin 
X 100 = % deviation 

Vmax+Vmin 

where: Vmax is the largest mean peak-to-peak voltage taken on that shoe, and 
Vmin is the smallest mean peak-to-peak voltage taken on that shoe. 

This value should be less than 20 for any shoe. If it is more than 20, the shoe 
should be replaced. 

Find the mean peak-to-peak voltage for each shoe with the formula: 

Vmax + Vmin 
2 

A mean 

From the mean for each shoe, calculate the percentage of deviation for each 
matrix with the formula: 

Amax - Amin X 100 01 d . t· = /0 eVIa Ion 
Amax + Amin 

where: Amax = the maximum mean of all shoes 
Amin = the minimum mean of all shoes 

Attempt to reduce the percentage of deviation by adding 20 percent of the 
lowest reading to itself. Repeat this for the next lowest reading and check to 
see if it reduces the result. Continue this procedure until 7 shoes have been 
added to, or the percentage of deviation starts to increase. If the percentage 
of deviation decreases further when an eighth jumper is added, the computa­
tion has been done incorrectly. An average of four jumpers are used. This 
process is illustrated in the following example: 

Example: 

A Mean A Mean A Mean 

0 6.35 (Min) + 20% = 7.62 7.62 
1 7.21 7.21 (Min) + 20% = 8.65 (Max) 
2 7.46 7.46 7.47 
3 8.00 8.00 (Max) 8.00 
4 7.65 7.65 7.65 
5 7.40 7.40 7.40 (Min) 
6 7.65 7.65 7.65 
7 7.46 7.46 7.46 
% Dev 

11.5 % 5.2 % 7.8 % 
(a) (b) (cJ 

Look for minimum % deviation. 

a. 8.00 - 6.35 1.65 
----- x 100 = -- x 100 
8.00 + 6.35 14.35 

11.5% 
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Step 

9 (Cont) 

10 

Shoe # 

XXO 
XXI 
XX2 
XX3 
XX4 
XX5 
XX6 
XX7 

11 

b. 

c. 

0.79 
% Dev = -- = 5.2% 

15.21 

Procedure 

1.25 
% Dev = -- x 100 = 7.B % 

16.05 

By increasing shoe 0 by 20 percent, the deviation was reduced to a minimum. 
In order to effect this increase in gain on this shoe, a jumper must be installed 
in the logic of Engineering Drawing D-BS-RS09-0-1. Table 7-1 indicates the 
proper jumper for each shoe. In this case, assuming matrix 0 was under test, 
pin B 17M would be jumpered to pin B20D. 

Example b in step 9 is now the true set of means for the shoes in that matrix. 
Using these means, calculate the average track from the formula: 

Amax + Amin 
------ = Average track 

2 

Find a track that is within 10 percent of the mean peak-to-peak voltage, but 
that is not in a shoe that has a gain jumper, and identify it as the average of 
that matrix. Repeat the procedure for the other matrix. From the example: 

8.00 + 7.21 

2 
7.655 

Since the track's means are not part of this example, the actual average track 
cannot be shown. (It is most likely to be in shoe #4, however.) 

If a track without a gain jumper within 10 percent of the average track cannot 
be found, multiply the average track value times 5/6 and look for a track in a 
shoe with a gain jumper that comes within 10 percent of this number. Once a 
track has been selected, multiply that track value by 6/5 to take oscilloscope 
readings. 

Pin 

Bl7M 
Bl7N 
Bl7P 
B17R 
B17S 
B17T 
BI7U 
B17V 

Table 7-2 
Jumpers to Increase Gain 

To Matrix 0 gain 
OR Matrix 1 gain 

Matrix Matrix 
o Gain 1 Gain 

B20D B20K 
B20E B20L 
B18D BIBL 
Bl8E BIBM 
B18H B18P 
B18) BI8R 

If 7 shoes req uire gain, run the matrix wire B IBV to B 18K (Matrix 0) or to 

B 18S (Matrix 1); and add a jumper B 18T or B 18U. No matrix should ever 

need more than 7 jumpers. 

1. Using the RS08-M test data sheet that accompanies the RSOB-M, list the 

Arithmetic Mean (A mean) on the next column after each shoe. 
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Step 

11 (Cont) 

Procedure 

2. Star those shoes requiring gain jumpers. 

3. Circle the track in each matrix used as the reference for the G085 gain 
adj ustment. 

4. Record each reference track and its respective peak-to-peak voltage 
setting (computed on the RS09 Test Data Sheet) on both the RS08-M 
Test Data Sheet and the cover of the disk. 

7.3.3 Calibrating the Gain of the Data Readers 

In the previous paragraph, the optimum configuration for minimum percentage of deviation was established 

among the shoes. In this paragraph, the optimum gain for each reader is determined. This is done by de­

termining the operating range of the slice-to-gain ratio. The highest operating gain with the smallest operating 

slice is found; and, conversely, the lowest possible gain with the highest possible slice. When these two ratios 

are found, the gain is set to the point that lies midway between the two at a normalized slice of 1.1 V. 

The Disk Data program is used to run optional test patterns. Proceed as follows: 

Step 

.2 

3 

4 

5 

6 

7 

8 

9 

Procedure 

Run the optional pattern on the entire disk. 

first word 525252 
second word 00000 I 

Go to READ mode. Set the slice of the first matrix reader to 1.1 V from the 
average track. Raise the gain of that reader until one failing point occurs. If 
no failure occurs, leave the gain on maximum and start to lower the slice be­
low 1.1 V. When a failure occurs, scope these points and determine the reason 
for the failure. Figure 7-11 illustrates the waveforms. 

Repeat Step 2 for the other matrix. 

Run the optional pattern on the entire disk 

first word 00000 1 
second word 525252 

Repeat Steps 2 and 3. 

Go to READ mode. Set the slice of the first matrix reader to 1.1 V from the 
average track. Lower the gain of the reader until a failure occurs. If there is 
no failure at the lowest gain, start to raise the slice level above 1.1 V until a 
failure does occur. Scope these points and determine the reason for the 
failure. Record these readings. Figure 7-12 illustrates the waveforms. 

Repeat Step 6 for the other matrix. 

Run the optional pattern on the entire disk. 

first word 525252 
second word 00000 1 

Repeat Steps 6 and 7. 
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Step 

10 

Procedure 

Calculate the optimum gain for each reader from these readings. This is done by 
taking the lowest maximum gain and the highest minimum gain from the two 
tests, normalizing to 1.1 V and finding the center point between the two gains. 

Example: 

High gain = 14 failed at slice .8V. 

Low gain = 4.8 slice at 4.6V. 

Normalized gain 
14 x 1.1 

8 = 19 for high 

4.8 x 1.1 
---= 1.15 

4.6 

Gain setting should be 
]9-1.15 

2 
= 8.9 

The average track should be selected, and its mean peak-to-peak output voltage 
set at 8.9V. This step should be repeated for the other matrix. 

SYNC ON RO SR 
2}1lec tern 1 V tern 

Figure 7-11 Maximum Gain, Minimum Slice 
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SYNC ON RD SR 
10 jJ.sec /cm 2V /cm 

Figure 7-12 Minimum Gain, Maximum Slice 
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Rs~8M DATA SHEET 

DISK HEAD MOTOR 
___ MFG.&# 13J- TESTER II: !1&"e. FREQ. : SO HH DATE: -- BY: 

SCOPE PREAMP 
TYPE & #: _~f_5'_3 ___ TYPE & 1/: o3ff.)/~ 

TYPE 
PROBES: ~hOf7 X /0 

GRAMS A AFTER 
AGe POS. PER SIDE SIGNAL READING MEAN GAIN COMMENTS 

~ 1 2 3 4 5 6 7 

1 TT 

2 * ~ C.d- t.i 5.1 /.. () t.t, /,.8 (,. 7 t.' h.3~ 7. t, J- ----_._---_._--
3 1 7. D 7.1 7.~ 7.1 7./ 7. tf 17.0 7.3 7.J.1 /. J- \ r- - ----
4 2 ~.)- lb 7.~ 7.d- 7,D 7.~ 7.~d- ~. ~ 1.ito /.iff., 

5 3 B.O 8.5 7.~ 7.D 7. J. "'--r..7.b 8.S to 8.0 B.() 
6 4 

7.J.~ 7. ~ 1-~ 17 l.b 7.~ 8.D /.3 '7.~{ 7.C~ 
.. --

7 5 to.S t.' 1.0 ~.~ (,.1 7.8 1.D 7.0 1.Lf I.~ 
8 6 '7.0 7.J. g.3 1.\ 7.? /.1 1.} 1.D 1.~5 1. ~s 
9 7 ~.~ 1.~ 7.D \.~ 1,\ 1,'} 1.B 1" 1.J.!~ 1.~/P 

10 10 t.D 5.8 5"·1 5.l.. /,.}' 5.i- 5·1 S·l 5'.S 5.8 
11 11 10.0 ~.8 ~.5 5.5 5.1 ~ 5.~ 5.8 ~.7S ~.7S 

12 12 5.~ 5.~ 5't, ~.Io 5.8 1.1 ~,\ s.~ 5.L/- 5. J( 

13 * 13 5.J- {.O 5.D {.Io 53 ~} 1.~ 1./0 j.1 Ie./). 

14 ~ 14 (.;} I{.~ ~.I if.,! t.f.~ 'f.l, if.to ~d' if. r 5.vV 
-

15 * 15 5.) 5.0 fJ i.7 ~,I L/.} 'I,~ 1.'1 1.7{ 5·7 
16 * 16 5·D Lt.&. {,o L/. Cj 5.d- {.)- '1.)- 5.0 i.~( s.~;r 

17 * 17 ~D 1,1 1·8 '1.1 1., 1.8 J.j.b if,;;: J-j,~ 5·sJ-
01234567 

DEC 3-1073 

Figure 7-13 RS09 Test Data Sheet (Sheet 1) 
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RS09 TEST DATA SHEET 

RS08M# ____________ _ Date ___________ _ 

RSO~ # ______________________ _ Namc ___________ _ 

RF09 # _______________ ___ 

Surface Modulation on A Track ________ 0/0 

MAX GAIN/SLICE RA no 

Matrix 0 Matrix I 

c High Gain Setting 

Low Slice Setting 

A 

B 
---=-

[) 

Matrix 0 Reason for Failure _______________________________ __ 

Matrix I Reason for Failure ___________________________ _ 

MIN GAIN/SLICE RATIO 

Low Gain Sctting 

High Slice Setting 

Matrix 0 

E 

F 

Matrix I 

H 

Matrix 0 Reason for Failure _____________________________ __ 

Matrix I Reason for Failure _____________________________ _ 

Using the reading obtained above - Compute: 

A 
Matrix 0 =B = XO = ----------

E 

F 

C H 

YO 

Matrix I ="0'" XI = ---------- j=YI 

XO + YO = lO = ____________ X_I_+_Y_I = l I = __________ _ 

2 2 

Setting slice to 1.1 V compute: 

lOx 1.1 = ______ _ = Voltage setting of Ave track in each matrix respectively 
II x 1.1 = ______ _ 

Now set slice to 1.1 V and set the voltage gain settings of the Ave track to the values obtained above. 

Compute figurc of merit. 

XO-YO 
XO + YO x 100 = FM 

XI - YI 
-+-- x 100 = _____ -X-I-+-Y--I x 100 rM -+-·x 100= ___ _ 

Figure 7-13 RS09 Test Data Sheet (Sheet 2) 
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Appendix A 
RF09 Signal Summary 

Signal 

ADROK 

ADS TO lOB 

ADS 

APAR 

APE 

API ENA 

API I EN IN 

API 1 GR 

API I RQ 

APICLR 

API TO lOB 

ATEST 

ATF SAVE 

ATOK 

ATP 

ATPM 

ATPN 

Summary 

ADdRess OK logic signal. A true signal exists whenever the DS Register 

equals the WA Register, APAR is a zero, and the CTL bit has successfully 

shifted through all positions of the DS Register. 

Signal that places the ADS Register on the I/O Bus. 

Address of Disk Segment. Bits of a register that save the D.S. shift register 

for real-time program control read-back. 

Address PARity flip-flop. Computes parity of address read from Disk. 
Includes the Control (CTL) Bit. 

Address Parity Error 

Automatic Priority Interrupt ENable A. API Control signal indicating time 

for API Address to be put on the I/O Bus. 

Automatic Priority Interrupt level 1 ENable IN. True if no higher priority 

device on level 1 is requesting a priority break. 

Automatic Priority Interrupt level 1 GRant. Device requesting API break 

was granted service. 

Automatic Priority Interrupt level 1 ReQuest to Processor. 

Address Pointer #1 - CLEAR. The lOT that clears the Disk Address 

Register. 

Address Pointer # I to I/O Bus. The lOT that reads the Disk Address 

Register onto the I/O Bus. 

This signal allows A track pulses to enter the A track error detection 
circuitry. 

A Timing track Flip-flop. Remembers which polarity ATT came last. 

A Timing OK. A timjng pulses are occurring at their normal rate. 

A Timing Pulses. Regenerated OR of the ATT's and AA T's. 

A Timing Pulse generated by the Maintenance logic. 

Logical OR of the A Timing Pulses. 
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Signal 

ATTN 

ATTP 

ATT 

BR 

BR TO lOB 

BRCLR 

BR TO SR 

BTER 

BTF 

BTN 

BTP 

BUSY 

BTT 

CHDSA 

CLR 

CTER 

CTF 

CTL 

CTN 

CTP 

CTP 1 

CTP2 

CTP3 

CTT 

Summary 

A Timing Track Negative. Level converted or buffered RS09 signal- ATT. 

A Timing Track Positive. Level converter or buffered RS09 signal + A TT. 

A Timing Track. RS09 interface clocking signal. Unrectified signal pairs 

of this signal are designated + ATT and - ATT. 

Buffer Register. 

Place BR on I/O Bus. 

CLeaR the Buffer Register. 

Transfer the Buffer Register TO Shift Register. 

B Timing track ERror. Missing or extra signal from the BTT. 

B Timing track Flip-flop. Remembers which polarity BTT came last. 

B Timing track Negative. Level converted or buffered RS09 signal - BTl'. 

B Timing track Positive. Level converted or buffered RS09 signal + BTT. 

Requested Disk transfer not completed. 

B Timing Track. RS09 interface signal containing the eleven bit address 

of the disk segment. Unrectified signal pairs of the address track are 
+BTT and -BTT. 

Data CHannel and Device Select A. lOT (code 70) OR'd with DCH ENB. 

CLeaR - the OR of all clear signals. 

C Timing track ERror. Missing or extra signal on the CTT lines. 

C Timing track Flip-flop. Remembers which polarity of CTT was last 

present. 

ConTrol. First bit read from the BTT. Used to control checkit;lg of the 

DS with the WA and shifting of the DS register. 

C Timing track Negative. Level converted or buffered RS09 signal- CTT. 

C Timing track Positive. Level converted or buffered RS09 signal + CTT. 

C Timing Phase 1. First bit of a one bit 3-position ring counter used for 

word boundary control functions. 

C Timing Phase 2. Second bit of counter described in CTP 1. 

C Timing Phase 3. Third bit of counter described in CTP I. 

C Timing Track. RS09 interface word boundary indicator. Unrectified 
signal pairs of this signal are designated +CTT and -CTT. 
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Signal 

DA 

DASV 

DATA ERROR 

DATA FLAG 

DCH EN IN 

DCHEN OUT 

DCHENA 

DCH ENB 

DCHGR 

DCHRQ 

DCHTE 

DIOP 

DISK FLAG 

DISK RUN 

DISK SYNC 

DPAR 

DPE 

DSCLR 

DSTOADS 

DS 

DSA 

DSAB 

DSB 

Summary 

Disk Address. Bits of a three-bit register indicating which disk of eight 

is selected. 

DAta SaVe. Accepts each data bit to be shifted into the SR. 

The OR of a data parity error and a data hardware error flag. 

Flag raised by the control when DCH Break required. Effectively makes 

the DCH RQ. 

Data CHannel ENable IN. True if no higher priority DCH device request­
ing a break. 

Data CHannel ENable OUT. True if no higher priority DCH devices and 

this device (RF09) are requesting a break. 

I/O Bus Data CHannel ENable A. Time to place channel address on I/O 

Bus for DCH break. 

I/O Bus Data CHannel ENable B. Time to place DCH control signals on 

I/O Bus (e.g., RD RQ or WR RQ). 

I/O Bus Data CHannel GRant. Sets DCH ENA. 

I/O Bus Data CHannel ReQuest. I/O Bus control signal that requests 

DCH Break. 

Data CHannel Timing Error. Processor had not completed DCH transfer 

before Disk control was ready for the next. 

Delayed lOP. Provides time for the control to determine its BUSY state. 

Flag raised by either an ERROR or a XFER CPLT that may be skip tested 

under program control and cause an API or PI break request to the 

processor. 

Disk transfer requested (BUSY) and a word boundary has been found 
(CTP3). 

DISK SYNChronized flip-flop. Shows a valid CTP3 pulse has occurred. 

Data PARity flip-flop. The flip-flop that calculates the data parity. 

Data Parity Error. A flag set if there is a parity error in a data word. 

Disk Segment register CLeaR. 

Disk Segment TO ADdresS of the Disk Segment Transfer signal. 

Disk Segment. Bits of the Disk Segment address II-bit shift register. 

Disk Segment Address. Bits of a register that contain the real-time 

DS address readable under program control. 

Device Select A and B decoded (70 and 72). 

Device Select B (code 72) decoded. 
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DTE 

DTER 

DTN 

DTP 

DTT 

Signal 

EQCMPEN 

ERROR 

FRCHNG 

FRCLR 

FRZ 

FOO 

FOSV 

FOI 

FISV 

HDWRERR 

HIGH 

INCDA 

INCTA 

INCWA 

INHRD 

INTEN 

INTSV 

Summary 

Data Timing Error. Missing or extra signal on the DIT lines detected here. 

Data Timing ERror. Missing or extra signal on the DTT lines stored here. 

Data Track Negative. Level converted or buffered RS09 signals - DTT. 

Data Track Positive. Level converted' or buffered RS09 signal + DTT. 

DaTa Track. RS09 interface read data signal. Unrectified signal pairs of 

this signal are +DTT and -DTT. 

EQual CoMParison ENable. A signal that enables the WA and DS to 

compare. 

ERROR - the OR of the error flags. 

CHaNGe the Function Register lOT. 

CLeaR the Function Register. 

FReeZe. Signal disables clock input to control as a result of a HDWR ERR 

or an APE. 

Function Register bit 0 controlled by AC bit 12. 

Function Register bit 0 SaVe. Controlled by AC bit 12. 

Function Register bit 1 controlled by AC bit 13. 

Function Register bit 1 SaVe. Controlled by AC bit 13. 

HarDWaRe ERRor. The OR of MNEP, MPEN, BTER, CTER, or DTER. 

Level indicating that the high-speed transfer rate has been selected. 

INCrement Disk Address. Occurs after the last word of each disk has been 

successfully transferred. 

INCrement Track Address. Occurs after the last word of each track has 

been successfully transferred via the DCH channel. 

INCrement Word Address register. Occurs for each successful transfer on 

the DCH channel. 

INHibit ReaD. Signal disables the read portion of the control logic to allow 

time for the RS09 read amplifiers to recover from an input overload. 

INTerrupt ENable. Control flip-flop that determines if the DISK FLAG 

will cause an interrupt via the API or PI facility. Prog Skip is honored 

independently of the state of INT EN. 

INTerrupt Enable SaVe. Second part of Function Register bit 2 controlled 
by AC bit 14. 
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Signal 

lOB 

lOB TO APO 

lOB TO API 

lOB TO BR 

10D 

lOP 1 

[OP2 

lOP 4 

lOR 

lOT CLR 

10TCONT 

I/O ADDR 

I/O BUS 00-17 

I/O OFLO ENB 

I/O PWR CLR 

I/O OFLO R 

I/O SYNC 

10TCONT 

LDSR 

LDLY 

LIOP4 

LOCK 

Summary 

I/O Bus driver inputs. 

Strobe contents of I/O Bus into Address Pointer O. 

Strobe contents of I/O Bus into Address Pointer 1. 

Strobe contents of I/O Bus into the Buffer Register. 

I/O Bus Driver outputs. 

Input/Output Pulse 1. 

Input/Output Pulse 2. 

Input/Output Pulse 4. 

I/O Bus Receiver. Level converters and/or buffers for the I/O Bus 

interface. 

lOT CleaR. RF09 program controlled "power clear". Only control 

lOT recognized when a FRZ condition exists. 

lOT CONTinue. The execute lOT that starts the controller executing. 

I/O ADDRess. I/O Bus address lines used to determine API channel 

address as well as DCH channel address. 

Computer I/O BUS data lines. 

OR of I/O OFLO and DCH ENB. 

I/O PoWeR CLeaR. I/O Bus power clear line. 

I/O OverFLOw Receiver. I/O Bus signal indicating the last DCH break 

is in process. 

The computer SYNC pulse train. 

lOT CONTinue. Program command that transfers the contents of the 

Function Register Flip-Flop (FO, FI, INT) to the Function Register 

Flip-Flop. 

LoaD Shift Register. Control has found the location of the word to be 

Written or Write Checked, has transferred the BR to SR, and is shifting 

the data onto the WRITE OAT A line. 

Load DeLaY. A flag set during the Write Check operation to check for 

data parity errors. 

Load lOP. A delayed OIOP. Provides for a Clear/Load cycle by using 

OIOP to Clear and LIOP to Load. 

RS09 interface signal signifying that the Disk and Track selected is 

Write Protected. 
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Signal 

LOW 

LSEN 

LSTE 

MAINT 

MAT 

MBT 

MCT 

MCTL 

MDT 

MED 

MNEP 

MPEN 

MTO 

MTOG 

MXFR 

NDT 

NEDSK 

OFLO 

Summary 

A level that is asserted when the disk is set to the low transfer rates. 

Load Shift Register ENable. Control signal that allows loading of Shift 

Register (SR) during Write or Write Check. 

Load Shift Register Timing Error. A flag that is set and reset when the 

Buffer Register is filled during a Write or Write Check operation. If it 

resets too slowly, a DCH timing error is posted. 

MAINTenance flip-flop. Holds off RF09 delay time-outs during main­

tenance instructions. 

Maintenance A Timing signal. Program control maintenance logic that 

simulates the RS09 head signal to the ATT read amplifier. 

Maintenance B Timing signal. Program control maintenance logic that 

simulates the RS09 head signal to the BTT read amplifier. 

Maintenance C Timing signal. Program control maintenance logic that 

simulates the RS09 head signal to the CTT read amplifier. 

Maintenance ConTroL lOT. Simulates RS09 interface signals by trans­

ferring AC bits directly into the RF09. 

Maintenance DaTa signals. Program control maintenance logic that 

simulates the RS09 head signal to the DTT read amplifier. 

A level that is asserted when the disk is selected for MEDium transfer 

rates. 

Missing Negative or Extra Positive pulse from ATT's. Causes HDWR ERR 

status. 

Missing Positive or Extra Negative pulse from the ATT's. Causes 

HDWR ERR status. 

Maintenance TOggle. Same as MTOG slightly advanced. 

Maintenance TOGgle. Maintenance lOT that uses the AC bits to produce 

MAT, MBT, MCT, and MDT. 

Missed X (Trans)FeR. Disk was BUSY and missed transferring data twice 

in succession from the same address. More than one Disk revolution 
occurred without a transfer. 

Negative DaTa Flip-flop that stores the negative data bit. 

NonExistent DisK. Error status indicating an attempt to use a 

nonexistent disk. May be caused either by sequencing into or by direct 

program command. 

OverFLOw flag set when the Data Channel overflows during a DECdisk 

transfer. 
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Signal 

PC + 10TCLR 

PDT 

PE 

PIOP4 

PROGINTRQ 

PSLER 

RB FULL 

RDCLK 

RD DIS 

RDLD 

RDRQ 

RDSR 

RD STATUS 

RD TEST 

READ 

RSEN 

RSTE 

SD 

SEL ERR 

SEL 

SELECT 

Summary 

Power Clear and lOT CLeaR. 

Positive DaTa - Flip-flop that stores the positive data bit. 

Program Error. 

Pulsed IOP-4. The IOP-4 pulse slightly delayed through a pulse amplifier. 

PROGram INTerrupt ReQuest. I/O Bus signal for PI break request. 

Program SeLect ERror. A nonexistent disk was selected by the program. 

One of the inputs to the NE DISK status. 

Read Buffer FULL. Control has loaded the BR from the SR and the 

processor has not as yet taken the data. 

ReaD CLocK. Pulse used to shift the SR during Read or Write Check. 

Occurs at ATPD time. 

ReaD DISable. OR of INH RD and MAINT. Allows maintenance control 

to nullify effect of INH RD. 

ReaD LoaD. During READ or WRITE CHECK this signal is one of the 

elements that enables data parity error detection. 

ReaD ReQuest. Signal to processor requesting a read operation during a 

data channel transfer. 

ReaD (into the) Shift Register. Control has found word to be read from 

RS09 and is shifting the data into the SR. 

ReaD STATUS. lOT that causes the RF09 Status Register to be read 

into the AC. 

ReaD TEST. A pulse that clocks the data error flag. 

Signal from controller to RS09 enabling the read amplifiers. 

Read Shift register ENable. Signal used at the word boundary being read. 

AND of RDSR and OFLO. 

Read Shift register Timing Error. A flag that is set and reset when the 

Shift Register is filled and loaded into the Buffer Register. If a timing 

error occurs, this DCH timing error flags. 

SubDevice levels. 

SELect ERRor. Signal return from jumper panel that allocates available 

disks to specific SEL lines. Unavailable disks return the SEL ER. 

SELect. Unary decoded signals from the DA register for selecting one 

disk of eight. 

SELECT line from each disk. 

A-7 



Signal 

SEQER 

SERCLR 

SKIP RQ 

SRCLK 

SRCLR 

SR to BR 

SR 

SRI 

SRIF 

SRO 

STATUS CLR 

STATUS TO lOB 

STOP 

SYNC 

'fA 

'fACLR 

'fA WACLR 

TPI 

TP2 

TOO- T06 

WACLR 

WA 

WB 

WLOEN 

WLO 

Summary 

SEQuence ERror. A nonexistent disk was selected during ajob transfer. 

Shift Register CLeaR. 

SKIP ReQuest to C.P.U. 

Shift Register CLocK Pulse. 

Shift Register CLeaR Pulse. 

Shift Register to Buffer Register transfer pulse. 

Shift Register. Serial/parallel disk data converter. 

Shift Register In. Command to transfer data from BR to SR during 

Write or Write Check. 

Shift Register In flag ANDed with the reset Overflow flag to enable 

the Data Flag. 

Shift Register Out. True whenever the SR has as~em bled the data word 

to be read and the BR is ready to receive it. 

CLeaR the STATUS register. 

STATUS onTO I/O Bus data lines. 

Prohibits execution of lOTs while RF09 is BUSY. 

Scope SYNC point when running Diskless. 

Track Address Register. 

Track Address CLeaR. 

Track Address and Word Address CLeaR pulse. 

Timing Pulse # 1 . 

Timing Pulse #2. 

Track address lines to RS09. 

Word Address CLeaR. 

Word Address Register. An eleven-bit register containing the address 

desired on the disk. The WA is compared with the DS to give ADROK. 

Write Buffer FULL. Processor has loaded the BR with data requested 

during Write or Write Check and the control has not transferred the data 

from the BR to SR. 

ENable Write LockOut. If any tracks are locked out, this signal effects 

the lockout. 

Write LockOut. Error Status bit that occurs whenever an attempt is made 

to Write in an address that is Write Protected. 
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Signal 

WR CKER 

WRDA 

WRITE 

WRITE DATA 

XFER CPLT 

XL OW 

XMED 

Summary 

WRite ChecK ERror. Indicates a comparison error exists between the word 

from core memory and the word read from the disk during Write Check. 

WRite DAta flip-flop that receives the Shift Register output to be written 

on the disk. 

WRITE function decoded from Function Register. 

RS09 interface signal line over which the RF09 sends the serial data to be 

written. 

X (Trans)FER ComPLeTe. The last word has been transferred to/from 

the disk. 

LOW speed transfer rate selected. 

MEDium speed transfer rate selected. 
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Appendix B 
RS09 Signal Summary 

Signal 

CT 00 X - CT 17 X 

:tATT (B) 

±BTT (B) 

±CTT (B) 

±DATA 

±DSL 00-01 

LOCK 

MTRX 0 (1) GAIN 

READ 

SEL (BA) 

SELECT 

SELECT 00-07 

TOO (0) - T06 (1) 

WRITE DATA 

WRITE CLK 

Summary 

Center Tap Selector output signal +20V when selected. Applies current 

through the coil of its head. 

A Timing Track. The positive or negative side of the clocking signal, 

Buffered. 

B Timing Track. The positive or negative side of the address track signal, 

Buffered. 

C Timing Track. The positive or negative side of the delimitter track, 

Buffered. 

The positive or negative side of the data signal. 

Data Signal Lines. Bidirectional data lines (positive or negative) between 

matrices and Read/Write amplifiers. 

Interface signal signifying that the disk and track selected is write 

protected. 

MaTRiX 0 (1) GAIN. Signal that is applied to the G08S of the cor­

responding matrix to increase its gain by 20 percent when a particular 

shoe is selected. 

Signal from RF09 to condition the RS09 to read. 

SELECT line, Buffered. 

Signal showing that the RS09 unit has been selected. 

SELECT lines. Eight lines used to select the disk units. 

Track address select lines that select one of 128 tracks. 

Interface line over which the controller sends the data to be written. 

The OR of the two timing track signals used to clock the G290 

Write flip-flop. 
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