














































































































































13.9 UNEXPECTED ATTENTION BITS 

Attention bits are indicator (flag) bits to the RH (CPU 
controller) that some important event has occurred in an RM05 
(including the RM Adapter) on the MASSBUS. This bit is used for 
program interrupts to software (either operating systems or 
diagnostics) • Each· drive has a separate attention bit and· dual 
po·rted drives have 2 attention bits; one for the A Port and one 
for the B Port. The condi tion of the Attn bi t is sampled as bi t 
15 of the RMDS register. Each drive's bit is also accessible in 
the RMAS register; the bit position in the register corresponds to 
the drive unit number i.e., bit 9 of the RMAS register is the 
Attention bit setting is usually caused by something happening in 
Drive 9. It is rarely a problem by itself. 

Please note the following hints: 

• If you intend to work on a dr ive off-l ine throw both 
switches on the M5922 or M5923 modules, this will disable 
all signals, including Attention bits, from the MASSBUS. 
This would be advisable when using the RM05 �F�i�~�a�1�d� 'rest 
Unit if the customer is running on other drives on the 
system. 

• Be aware that MASSBUS parity is not used when accessing 
the RMAS register on the MASSBUS. 

• Any "hung" Attn Bits (with no other indications such as 
MCPE, MOPE or PAR) is usually traced to the M7686. 

• Many Diagnostic error printouts begin with "Unexpected 
Attention" or "Attention from an Off-line Unit,." These 
are rarely Attn bit problems and only indicate that one 
of the conditions described in Table 13-1 has occured. 

• Attn in the RH sets SC (bit 14 of RMCSl) which sets Intr 
which causes the trap (program interrupt). 

The following is a Table of conditions that set the Attention bit; 
take notice of the condition of port selection in order to see if 
both A and/or B bits are set or cleared. 
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TABLE 13-1 

CONDITION ATTN/BIT 

1. Power up of RM~5. set 

2. Any error condition detected set 
in RMER1, RMER2. 
(Attn will not set for errors 
in the upper byte of RMCS2 or 
the TRE and MCPE conditions). 

3. Successful completion of a 
seek command. 

4. Successful completion of an 
Offset or Return to 
Centerline command. 

s. Any change MOL bit (the 
online condition either the 
drive going online, offline, 
or into standby). 

6. In Dual Port Programmable 
mode, a port request is made 
and the drive is busy on the 
other port, when the drive is 
released the Attn bit sets on 
the requesting port. 

7. Unibus Init or drive clear 
command. 

8. Issuing any command with the 
Go bit set. 

9. Writing a 1 in the RMAS 
position the respective drive 

set 

set 

set 

set 

clr. 

clr. 

clr. 
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PORT SE;LECTED 

Both A & B set regardless 
of the Port selected. 

Only the Attn bit of the 
selected port. 

Only the Attn bit of the 
selected port. 

Only the Attn bit of the 
selected port. 

Both A & B set regardless 
of port selected. 

The requesting port's 
bit set. 

Clear Attn bit only on 
dr ives selected on the port 
issuing the command or 
Init. 

Only the Attn bit of the 
selected port. 

any corresponding Attn bit on 
that particular bus 
regardless of port 
selection. 



14.0 ADJUSTMENTS 

If the drive adjustments; negative or positive 5 volt, Course 
Position Gain Integrator Gain, and Fine Velocity Gain are found to 
be grossly off, replace the associated module providing you know 
no one has tampered with the adjustment-previous to your checking. 

The reason for module replacement is that a component has degraded 
drastically, and it would be better to replace the module now, 
than to do an adjustment and have another failure shortly 
afterwards. 

14.1 SERVO ADJUSTMENTS 

Extended Drive RM0S 11/70 diagnostic (CZRMV) and Functional RM05 
VAX diagnostic (EVRDB) timing tests are a great tool for 
troubleshooting velocity problems. Remember that a KWllP Clock is 
necessary to do the timing tests on the 11/7e. 

Two known symptoms that the timing test indicates are: 

1. Forward and Reverse Seek times differ more than 1 milli­
second. 

2. The Maximum Seek Time is too slow although the Average 
Seek time is at the minimum. 

Both these symptoms indicate a problem. Usually A20, Al9, or A07 
can cause the problem, but the Servo Power Amp or the Veloc i ty 
Transducer can also. 

14.2 FINE VELOCITY GAIN 

In some cases when the head load occurs osciallation will start. 

If oscillation of the positions exists, Fine Velocity Gain is 
adjusted too far off. Readjustment will correct the oscillations. 

• Scope test point C of of the A20 card. 

• Observe the see Hz sinewave. 

• Adj ust the pot until the sinewave dissappears. You are 
now within specifications range for timing adjustments. 

If oscillation persists change the Tach Rod Magnet. This is done 
because the Tack Rod Magnet is of low magnetism. This will cause 
the field in the coil to collapse and the result will be that the 
heads will have maximum velocity, and hit the crash stop. 
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14.3 HEAD ALIGNMENT 

If head al ignment. is necessary and the offset is more than 200MV, 
have the customer back up all his packs that were wi i t ten on the 
misaligned drive before doing the alignment. 
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15.9 FLOW DIAGRAMS/TEST POINTS 

The flow diagram contained in this section are to ~id you in 
troubleshooting the following areas of the RM9s Disk Drive~ 

• Power Distribution (one flow) 
• RM9s First Seek (four flows) 

.• RM0s Forward/Reverse Seek (four flows) 
• NRZ to MFM Write Data (two flows) 
• RM0s Unload/Power Off/Emergency Retract (two flows.) 

These diagrams give the print set cross reference numbers so you 
can correlate the flows to the print set. The flow diagrams are 
labeled as Figures 15-1 through 15-5. 

In addition to the flow diagram' there are several tables which 
give you the proper test points to scope. These tables are to be 
used in conjunction with the flow diagrams. The tables will list 
the following: 

• Print Set Cross Reference Number 
• Proper Test Point 
• Signal Names 

These tables are labeled as Tables 15-1 through 15-8. These 
tables are for both the NON-VDE and VDE versions of the RM05 
drives. 
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Table 15-1 Power Distribution Test Points NON-VDE: 

Print Set Cross 
Reference Number 

893 
822 
792 
822 
822 
822 
822 
822 
822 

* Warning! Line Voltage 

Test Point 

CB2A 
AlTB2-5 
A3PJ4-A 
AlTBl-6 
A1TB2-3 
A1TB2-2 
A1TB2-5 
A1TB2-1 
A1TB2-8/7 

Signal Name 

Circuit Breaker* 
+29 V 
Pack Cover Solenoid 
-16 V 
+9.7 V 
-9.7 V 
-29 V 
+28 V 
+46 V 

Table 15-2 Power Distribution Test Points VDE 

Print Set Cross 
Reference Number Test Point Signal Name 

893 CB2 Circuit Breaker 
792 A3PJ4-A Pack Cover Solenoid 
804 CB6-5 +9.7v 
804 CB7-6 -9.7v 
804 CB8-7 +20v 
804 CB8-8 -29v 
804 CB3-1 +28v 
804 CB5-3 +46v 
894 .CB5-4 -46v 

Table 15-3 First Seek Test Points NON-YDE 

Print Set Cross 
Reference Number Test Point Signal Name 

803 A1TP6,7 C.B.7, +20v 
803 A1TP5 C.B.6, -9.7v 
893 A1TP4 C.B.5, +9v 
772 J20l-12B Start 
792 PA83-06B (Start) 
812 P8-06 Pick 
804 J7-2,3 Motor* 
804 J7-7 Motor Speed Interlock 
802 J4-F Pull Speed Relay 
792 PA83-03B Speed Pulses 
174 A17-TPD Speed Pulse Sense 
173 A17-TPB Up to Speed 
082 A08-2"7B Pull Speed Relay 
812 P5-22 Pull Speed Relay 
082 A08-TPC Up to Speed Delay 
074 A07-23B Up to Speed Delayed 
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Table 15--3 Pi rst Seek Test Points NON-YDE (Cont) 

Print Set Cross 
Reference Number 

2f2J4 
2f2J2 
063 
074 
074 
072 
f2J73 

072 
064 
063 
074 
2f2J4 
f2J74 
063 
f2J64 
063 

074 
063 
194 
f2J72 
073 
f2J72 
073 
f2J72 
f2J74 
072 
174 
174 
f2J84 
2f2J3 

Test Point 

A20-32B 
A20-26A 
A06-16A 
A07-24B 
A07-06B 
AB7-16A 
AB7-1SB 

AB7-04B 
A06-06A 
AB6-27A 
AB7-31A 
A20-27B 
AB7-12B 
AB6-3SB 
AS6-2SB 
AS6-S7B 

A07-29B 
Af2J6-30B 
A19-22A 
A07-1SA 
AS7-03B 
Af2J7-17B 
AB7-32A . 
A07-Al.7 
AB7-1SB/97B 
AS7-04B 
A17-12B 
A17-26B 
A0S-31B 
A20-12A 

* WARNING! LINE VOLTAGE 
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Signal Name 

Forward Current 
Velocity Transducer 
Forward EOT Enable 
Heads Loaded 
Load + RTZ 
Fine 
Load + RTZ + Seek 
Error 
Slope 
Set 
No Servo Track 
Servo Fault 
Heads Load 
RTZ 
Rev. EOT FF 
Fine Enable 
odd Dibits + Fwd EOT 
Enable 
Heads Load 
Rev. EOT FF 
Fine Position Analog 
On Cylinder Sense 
ON CYLINDER FF 
T < 1 
SEEK END 
ON CYLINDER PULSE 
SERVO READY 
SLOPE 
READY 
UNIT READY 
TRIGGER 
TRIGGER 



Table 15-4 Pirst Seek Test Points VDE 

PRINT SET CROSS 
REFERENCE NUMBER 

894 
894 
S94 
772 
792 
823 
S9S 
895 
S92 
792 
174 
173 
"82 
822 
9S2 
974 
294 
202 
063 
974 
974 
972 
"73 

072 
964 
963 
974 
294 
974 
963 
964 
"63 

974 
963 
194 
972 
973 
972 
973 
972 

TEST POINT 

AITP6,7 
A1TPS 
A1TP6 
J291-12B 
PAS3-96B 
A1J4-4 
AIJ7-2,3 
AIJ6-7 
A1J4-F 
PA83-93B 
A17-TPD 
A17-TPB 
A98-27B 
J4-6 
A9S-TPC 
A97-23B 
A29-32B 
A29-26A 
A96-16A 
A97-24B 
A97-96B 
A97-l6A 
A97-1SB 

A97-94B 
A96-"6A 
A96-27A . 
A"7-31A 
A29-27B 
A"7-12B 
A"6-3"B 
A"6-2SB 
A"6-"7B 

A"7-29B 
A"6-3"B 
A19-22A 
A"7-1SA 
A"7-"3B 
A"7-17B 
A"7-32A 
A"7-Al.7 
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SIGNAL NAME 

CBS, +2"V 
CB6, -9.7v 
CB7, -9v 
-Start 
(Start) 
Pick In 
Motor* 
Motor Speed Interblock 
Pull Speed Relay 
Speed Pulses 
Speed Pulse Sense 
Up to Speed 
Pull Speed Re le' y 
Pull Speed Rele'y 
Up to Speed Delay 
Up to Speed Delayed 
Forward Current 
Velocity Transducer 
Forward EOT Enable 
Heads Loaded 
Load + RTZ 
Fine 
Load + RTZ + Seek 
Error 
Slope 
Set 
No Servo Track 
Servo Fault 
Heads Load 
RTZ 
Rev. EOT FF 
Fine Enable 
Odd Dibits + Fwd EOT 
Enable 
Heads Load 
Rev. EOT FF 
Fine Position Analog 
On Cyl inder Sense 
On Cylinder FF 
T < 1 
Seek End 
On Cylinder Pulse 



Table 15-4 Pirst Seek Test Points VDE (Cont) 

PRINT SET CROSS 
REFERENCE NUMBER 

074 
072 
174 
174 
084 
203 

TEST POINT 

A07-10B/07B 
A07-04B 
A17-12B 
A17-26B 
A08-31B 
A20-12A 

* Warningl Line Voltage 

SIGNAL NAME 

Servo Ready 
Slope 
Ready 
Un it Ready 
Trigger 
Trigger 

Table 15-5 Forward/Reverse Seek NON-VDE And VDE 

Print Set Cross 
Reference Number 

022 
122 
122 
072 
065 
073 
072 
073 
125 
072 
122 
073 
073 
073 
125 
072 
073 
072 
203 
203 
203 
204 
184 
184 
072 
194 
072 
064 
072 
194 
194 
204 
202 
063 

Test Point 

A02-03B 
A12-13B 
A12-07A 
A07-30B 
A06-33A 
A07-11A 
A07-04B 
A07-TPC 
Al2-07B 
A07-16A 
A12-13B 
A07-TPB 
A07-e3A 
A07-32A 
A12-07B 
A07-A4.B 
A07-TPC 
A07-16A 
A20-A4.4 
A20-TPB 
A20-Cl.l 
A20-2SA 
A18-TPF 
A18-TPG 
A07-e4B 
A19-22A 
A07-13A 
Ae6-21A 
A07-17B 
A19-Cl.1 
A19-TPC 
A20-TPC 
A20-32A 
Ae6-l6B 
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Signal Naae 

+Tie High 
Rev + Fwd 
On Cyl & Cyl Sel & Sr Rdy 
Cylinder Pulse Blanking 
Maximum Address Fault 
Seek Error 
Slope 
Start Seek 
T=0 
Fine FF 
Rev + Fwd 
(Seek) 
On Cylinder 
Seek End 
T=0 
Direction 
Start Seek 
Fine FF 
D/A Converter 
Position Converter 
(Velocity) 
Summing Amp Output 
Cylinder Pulse Detect A 
Cylinder PUlse Detect B 
Slope 
Fine Position Analog 
Velocity Integrator Clamp 
Fine Enable 
T < 1 
Fine Position Signal 
Fine Position Analog 
Current Sense 
On Cylinder Sense 
Forward + Reverse EOT 



Table 15-5 Forward/Reverse Seek NON-VDE And VDE (Cont) 

Print Set Cross 
Reference Number Test Point Signal Nalle 

084 A08-31B On Cyl inder Sense 
073 A07-llA Seek Error 
012 A0l-07B Seek Error 
032 A03-07B Seek Error 
012 A0l-24B On Cyl inder 
032 A03-24B On Cyl inder 
072 A07-Al.7 On Cylinder PulsE~ 
125 A12-07B T=0 
084 A08-31B Trigger* 
184 A18-TPF Trigger* 
184 A18-TPG Trigger* 
062 A06-TPC Trigger* 
073 A07-30A Trigger· 
072 A07-07A Trigger· 

Table 15-6 Write Data Test Points NON-VDE and VDE 

Print Set Cross 
Reference Number Test Point Signal Name 

012 A0l-21B Pull Up 
022 A02-03B Tie High 
032 A03-21B Ch II Enable 
042 A04-03B Ch II Enable 
612 E01-TPF Multiple Head Select Fault 
024 A02-TPB Control Select 
022 A02-27B Write Gate 
172 A17-22B Write/Read Fault 
172 A17-23B On Cylinder (W+R) Fault 
613 E0l-TPC Read Enable 
132 A13-TPD Write Gate 
622 E02-08B Write Enable 
622 E02-0SB Write Enable 
613 E0l-TPW Write Fault Blanking On 
013 A0l-l0S Write Data 
013 A0l-l0A Write Clock 
104 A10-30B High Frequency Clock 
053 A05-l6B Write Data 
053 A05-22A Write Clock 
132 Al3-A4.0 Wr i te Ga te Sync 
132 A13-TPE MFM Data 
132 A13-A2.6 Sync Pulse Window 
132 A13-B2.3 lIs Gate + 0's Gate 
133 A13-27A Compensated MFM Data 
133 A130268 Address Mark -Enable 
133 Al3-29A/8 MFM Data 
622 E02-B2.9 Write Toggle FF 
612 E0l-TPX Current Control 
fi22 Ee2-TPX Write Sense 

-
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Table 15-6 Write Data Test Points NON-VDE and VDE (Cont) 

Print Set Cross 
Reference Number 

622 
622 
613 
623 
S62 

Test Point 

ES2-C2.5 
E02-TPC 
E01J2-S7A 
TPE 
A06-TPC 

Signal Nalle 

Write Sense FF 
BRD 
Write Gate 
Write Fault 
Trigger· 

Table 15-7 Unload/power Off/Emergency Retract Test Points 
NON-VDE 

Pr int Set Cros;s 
Reference Number 

772 
SS2 
812 
8"'3 
082 
074 
S74 
S74 
072 
S72 
204 
204 
082 
812 
812 
813 
813 

Test Point 

J201-12B 
A08-27B 
AP1S-22 
A1PS-l9 
A08-24A 
A07-29B 
A07-12B 
A07-06B 
A07-16A 
A07-16B 
A20-B1.1 
A20-B1.l 
A08-27A 
A1PS-02 
A1PS-04 
YFN 
A1PS-01 

Signal Nalle 

Start 
Pull Speed Relay 
Pull Speed Relay 
K7 Power 
Unload Heads 
Load Latch 
RTZ Latch 
(Load.RTZ) 
Fine 
Coarse 
(Load.RTZ.Fine) Gate 
(Load.RTZ.Fine) Gate 
Pull Motor Relay 
PUll Motor Relay 
Tr iac Power 
Brake Latch 
PUll K8 

Table 15-8 Unload/Power Offl Emergency Retract Test Points 
VDE 

Print Set Cross 
Reference Number 

772 
S82 
822 
8S4 
S82 
S74 
(')74 
S74 
(')72 
S72 
SS2 
822 

Test Point 

J201-128 
A08-27B 
J4-S6 
Jl-lS 
A(,)8-24A 
AS7-29B 
AS7-l2B 
AS7-S6B 
AS7-l6A 
AS7-l6B 
A08-27A 
J4-9 
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Signal Name 

Start 
Pull Speed Relay 
Pull Speed Relay 
-46 Emg Ret Vol t 
Unload Heads 
Load Latch 
RTZ Latch 
(Load + RTZ) 
Fine 
Coarse 
Pull Motor Relay 
Pull Motor Relay 



NOTES 
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RMOS SERVICE ADJUSTMENTS AND PROCEDURES 

UlTUUTOR 
lAIN ADJUst 

LOG I C tHASS 15 
(tARO SID£) 

+S Volt and -S Volt Adju·s·tments 

1.) Useinq the FTU or hand toggle, command continuous 
seeks between cylinders 000 and 128. 

2.) Connect positive voltmeter lead to A2JD94-04A 
on logic backplane. Connect negative lead to GND 
on the regulator card. 

3.) Adjus,t +5 (ltl') to measure +5.1 Volts (+0.05 V). 
4.) Connerct negative voltmeter lead to A2JDJ4-01A 

on lOrgic backplane. Connect positive lead to GND 
on the regulator card. 

5.) Adjust -5 (lt3) to measure -5.1 Volts (:to.OS V). 

Head Alignment 'Procedure 

1.) Install head alignment card in logic rack A2. 
Connect FTU and meter leads. 

2.) Mount CE pack on drive and allow it to thermally 
stabilize. CDC recommends that the pack be spinning 
with heads loaded for at least 60 minutes. 
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3. ) 

3A. ) 

3B. ) 

3C. ) 

3D. ) 

3E. ) 

If the CE pack has just been removed from 
another drive which had been running for 60 
minutes and the drive you are installing it 
on has been running for 60 minutes, then the 
recommended stabilization period is 15 minuteso 
Read the RHOS head alignment flow chart. Pel;'form 
The servo head offset check. 
Set the alignment card Servo/Read-Write switch to 
the Servo position. Set X.l/Xl to the Xl position. 
Command continuous seeks between cylinders 360, 
and 365,for 30 seconds. Command a direct seek 'to 
cylinder 004., 
Compare dibit pattern with example in this book. 
Toggle the Positive/Negative switch and record 
readings in both positions. Meter readings to the 
right of zero are positive and readings to the 
left of zero are negative. The positive value minus 
the negative value equals the amount off Offset. 
Or ••• (P) - (N) - OFFSET. 
If the amount of offset is outside the +60 mV 
range, there exists a problem in the servo system. 
Next, ,command a direct seek to cylinder 005.& 
Repeat steps 3C and 3D. ~dd offset readings from 
cylinders 004eand 005., This sum should range 
between +75 mV and -75 mV. If it doesn't, you 
have a problem in the servo system. 

A • 

I ' 
: ... : : .... ~ . .I.~ ... : ~ ... :: ... :: ... : : ... : : ... :: ... : 

OSCILLOSCOPE 
SETTINGS 

J j I I CHI CHl- 2 volts/dive 
CH2- Not Used 

U u u 
(~ r . 

.. L.l ................ ..1 .............. t ..... CH2 

Time Base 
A- 2uS /div. 
B- Not Used 

Triggering 
INTERNAL POSITIVE 

~ ... ~ ~\ .. ~~ .- .~ .. -~ . 

\ \ 
BALANCED DIBIT PATTERN 

CHl- Connected to 
Dibits Test point 
Y on alignment 
card. 

4.) Command a direct seek to cylinder 7538 Install 
carriage locking pin into alignment hole. 

5.) Set S/RW switch to the RW position. Calculate the 
offset of all read-write heads by the same me't.hod 
used in step 3C. If all offsets fall within the 
+150 mV range then the alignment is within splec. 

6.) Xny head that is greater than the +150 mV ,range 
is mia-aligned. If any head is +30~mV offset, then 
back;up the data pack for this arive before continuing 
to the head alignment. Remove alignment pin from 
drive. 
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&. 

RHOS Head Alignment 
Flow Chart 

.." .. 

t.
:~~~ ALJ'NMENT 

M£AD AItM 
ALIGNMENT 
SLOT 

DISTANC£S 
APPROX. 
EQUAL 

CAUTION 
ALI'NMZNT TOOLS ON SOME DRIYES 
CANNOT IE ROTATED MORE TMAN 1S0~ 
10tATlNG TOOL IUOND IIcr MAY 
DAMAGE MEAD SLOt OR ALIIIMENT TOOL. 

A .. 
It:AD-AaM --...... -.,-A 0 

AU'NME.T~"/ 0 TOOL • t:?" 0 

& 0 

'It &" 
'15· AIRIAI£ 

IEAD ... RM 
CLAM' I.' 
SCltw 
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***********************CAUTIONS************************* 

These two notes appear in the CDC Service Manual 
for the RHOS and are well worth memorizing before you 
attempt a head alignment. 

If the heads perform an unscheduled retrllct and the 
START and FAULT lights are both off, immediately turn c)ff 
the +20Y breaker. You have dropped +5 Volts and run thE~ 
risk of burning up the voice coil. Only after you've thus 
diabled the DC power supply should you check to see if 
the power-down resulted from a failure on the AC line. The 
blower will still be on if the AC power is OK. 

Caution '2: Should an emergency retract occur with 
the locking pin in the alignment track lock hole, the 
following may occur. 

1.) Blown fuse 
2.) Tripped DC circuit breaker 
3.) Blown power amplifier transistors 
4.) Any of the above = Unretracted heads on a 

statioJ\ary CE pack. 

Head Alignment Continued ••• 
7.) If heads 16, 17, or 18 require adjustment, 

move the servo preamp cover before proceeding. 
(At this point the drive should be stopped.) 

8.) Loosen screws on the heads to be adjusted and 
torque them to 4 + 1/2 lbf-in. 

9.) Start the drive and command a direct seek to 
cylinder 753-e 

NOTE 
Force exerted during head alignment can move the 
heads from the alignment cylinder to an adjacent 
cylinder, resulting in an improper alignment. 
Prevent this by connecting a jumper from A07-llA 
(seek error) to ground. Be sure to remove the 
jumper before commanding another seek. 

If you use this jumper, remember to put the jumper 
on the signal end while the power is off. Then, when 
the drive i, powered up and on cylinder, place the 
other end of the jumper to ground. 

10.) Using the FTU, select the head to be aligned. 
To prevent personal injury, place the locking 
pin in the alignment track lock hole. Remember 
to remove it before commanding another seek. 

11.) Install head alignment tool so that the tool 
pin engages the hole in the head-arm alignment 
slot. Observe the oscilloscope and adjust hE!ad 
to obtain a balanced dibit pattern. 

12.) Observe the null meter and adjust the head until 
the offset is less than + 7S mV. If head cannot 
be brought into alignment, you may have to l:e­
center the servo head. Any adjustment of thE~ 
servo head will require realignment of all data 
heads. 
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13. ) 

14. ) 
15. ) 

Remc)ve carriage locking pin and also the 
jumper from A07-11A. Spin down the drive. 
Final torque all the heads to 12 +1/2 1bf-in. 
Spin up drive and check to see that all heads 
adjusted are within specifications. Readjust 
those which are outside of the + 150 mV limits. - . 

When head alignment is complete, perform all servo checks. 

SERVO SYSTEM CHECKS AND ADJUSTMENTS 

The servo system adjustments are interactive and must 
be performed in sequence to be valid. The servo system 
flow chart shc)ws the order in which they must be performed. 

'ERFORM 
COARSE POSITION 
GA~ ADJUSTMENT 

faftOCEDURE 

'ERFORM 
INTEGRATOR 

GAIN ADJUSTMENT 
faftOCEDURE 

'EI"ORM 
'INE VELOCITY 

GAIN ADJUSTMENT 
PROCEDURE 

VES 

RECHECK COARSE 
IIOSIT ION GA I N 

ADJUSTMENT 

NO 

SERVO 
ADJUSTMENT 
'''OCEDURES 

COMPLETE 

1.) COARSE POSITION GAIN. Prepare the drive for use 
wi t.h the FTU. 

2. ) Command continuous seeks between 000, and 1466.8 
3.) Connect oscilloscope CHl to A07-03A (+On Cylinder). 
4.) Ext~ernal Trigger scope to A07-07A (-Forward Seek). 
5.) Observe display. If distance between on cylinder 

pulses is not between SO to 54 mS, adjust top 
pot:entiometer on card A20 to meet this spec. 

1.) INTEGRATOR GAIN ADJUSTMENT. Command continuous 
seeks between cylinders OOO,and 200 .. Set up scope 
as indicated in drawing on the next page. Adjust 
the scope until the two sloped curves are displayed 
as in the drawing. 

2.) You want to examine closely the second to last 
di:scontinuity. This will require some fiddling with 
the scope in order to lock this portion of the wave. 

3.) Adjust the bottom pot on the A20 board until the 
wave is correct. 
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1. ) 

2. ) 

3. ) 

4. ) 

5. ) 

QIC.LbOlC(ft; lETTING! 
LOIIC IHD TO ICOfII •• 

*-Tl/DIV 
Of 1- O.n/CM 
Of I - MOT USED FWD 

""'DlY MOTE: r-'--r-'r-~~~~F=4-~~EEK 
A- O. SMSICM 
1- MOT USED ,........ 

HORtZ DISPLAY 
SET TO MAG • 10 

:::g'l~l:~ EIT ON A12-17' (+T ~ 7) 

MOK CONNECTIONS 
eM I TO A20-TPD (+ OESnED VELOCITY) 
CHI - NOT USED 

MOTE: 
IT IS NECESSARY TO INCREASE CJOMV 
VERTICAL SENSITIVITY TO MAKE ~~ 
THIS MEASUREMENT. ~ 

~ OK 

IB:OND TO LAST DISCONT'N.lTY 

NOTE: IGNORE THE SPIKES. 

INTEGRATOR GAIN WAVEFORM 

'W18 

FINE VELOCITY GAIN. Command a read in conjunction ~~ith 
a continuous seek between cylinders OOOaand 001.8 
Connect and adjust scope as indicated by the drawing on 
the next page. 
The top wave form in the drawing is an overshoot condition 
which is not desirable. Adjust the middle pot on the 
A20 module to as nearly as possible resemble the ideal 
waveform. Best operation is attained with it adjusted 
slightly toward the under shoot waveform which can be 
seen in the final waveform. 
Command a sequential seek between cylinders OOOsto 
l466,in conjunction with a read. 
Note that the displayed waveform should look similar to 
the Final Check wavefor.m. If any overshoot exists 
greater than 0.5 Volts, adjust the middle pot on ~ard 
A20 until the specification is met. 

92 



pH.lbOSC9PE IETTlNGI 

LOIIt 11(0 10 ICOPI ... 

WLTl/OIy 
CM 1- O. 5V/C" 
CM 1- lOT uno 

,.../DlY 
A- I"S/CM 
1·'IOT USED ,........ 
... IEGATIYE ON A01.3~nat 

( -SEEk) 
I-lOT USED 

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

.11 \ 
"'~ ~ 

", ... -\ ~ .. ... 
I- • 10 • 

. .~ . ~ , ~ . ... ... 1-" • . .. . ... ", .. -

-
. .. . •.. . .. . .. ..- . .. 

to • . I- • . '" . 
IDEAL 

MOK CXNCCTIONS 
CM. TO AU.T'C 

(:+FIIIE POSITION ANALOG) ~~4::~~QIa~~';~-­
Of I - lOT USED 

INITIAL FINE VELOCITY GAIN 

SlClu..MC9PE IETTINGS 

LOGIC ONO 10 SCOK 'NO 

CM"TS/OAY 
Otl- O.SY/CM 
04 2 - lOT USEO 

TME/DlY 
A- 0.1"51 CM 
1_ lOT USED 

fliGIIPING A- ElT, A07.S0A (.SEEk) 
I· lOT USED 

.... CONNECTIONS 
eM' TO AlI-TPC (+F1lt 'OS1110N ANALOG) 
012 - lOT USED 

100 • ~: 100 • 
.. . 100 ~ ~ . . .. . ~ . t- • 

1--•• - fo···· 1"' •••• 1- •••• ..-.. ...... ._ ... . .... 
J 

U. .\ . 
. ...-. ~ 

~ -- -
Ie· ••• 1" •• ' • t--••• ...... 1-----Ie···· .. --- .... -Ie· ••• t- ••• -

~ -.. . ~ -.. .... .~ -t- .... -"" 

FINAL FINE VELOCITY GAIN 
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RMOS Write Circuits Tests 

'.67 MHZ EIAILE SI'IALS WHICH 
PROVIDE IASIC TIMI.'. 

WRITE COMPENSATED MFM 
DATA WHICH PROVIDES INPUT 
TO WRT DRIVE' CIRCUITS. 

f£Sf£D '~Sfff , 

All-_ 

STEP 4 

1IIU...wIIIgg,-.... ...-oiI ...... I TO .. , .. 
• .. ITE 
O"IVE 

CI"CUITS 
102 

CONvE .. TE .. LINE 
ItCY" 
102 

i·" 
laz DATA RECEIVED 
nOM CONTROLLER. 

TESTED IY: STE' J 

AND WItT 
NSATION 

CIRCUITS 
All 

........... -.TO Hf.ADS 

101-T"-

I 
FEEDIACK SIGNAL 'ROM OUTPUT 
OF WRT DRIVER WHICH ,ROVIDES 
CHEtK OF WRT DRIVE. AND HEADS. 

TESTED 'Y: STE' i 

1.) Connect the drive to the FTU and command a 1010 bit pattern 
write to the disk. 

2.) Check each test point from the block diagram above against 
the waveforms on the next few pages. Scope set-ups are 
included with each drawing. 

QSCIu..OICQP£ • r i!!!lS 

L.OIIC _ 'n)1CGPI'" 

\U.TS/fJAY 
Ot I-O.IV/CM 
CIt 1-0. ZV/tM 

""'.V A- 2MS/CM 
I-O.OIS/CM 

m ... 
A- +ElT. AO.-T'C (1IDEl) 
1- -liT 

..... CONNECTIONS (10l 'ROlES) 
eM I 10 AU-T'I (IU DATA) 
Otlta AU·T,. (WIT STROlE) 

• 
NOTE: SET TO DISPLAY MODE TO ALT AID T'I"ER MODE TO CM 1 ONLY, 

ALSO SET HoalZONTAL DISPLAY TO • (DELAYED SWEEP) 

..... --........ -IDSttIU. 

CHI 

CHI 
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AlClu.p!ICOP£ IETTINGS 

LOIIC .., 10 ICOfIIIND 

-''''/DlY 
CH 1- O. IY/C" 
CHI- O. 2V Ie" 

1WE IDlY 
A-2"S/C" 
8·0.05f'S/C" 

~ 
A- +UT. A06·TPC (+INDEX) 
I .. ·INl 

... CONNECTIONS (lOX PROBES) 
CH 1 TO A13·TP£ (Nn DATA) 
Ot 110 E02-TPU 

.OTE: SET DISPLAY MODE TO ALl AND TRIGGER MODE TO eH 1 ONLY. 
ALSO SET MOklZONTAL DISPLAY TO B (DELAYED SWEEP) 

RHOS Wri~e Driver Input 

. OSCILLOSCOPE IETTINGS 

LOGIC IND TO ~ tNO 

WLTS/OAY 
Ott-0.2Y/eM 
CHI-O.2Y/CM 

TIllE IDlY 
A- 2MS.CM 
1- O. o s,..S I CM 

~ 
A- .UT. A06·TPC (+IND£I) 
1- -INT 

"'* CONNECTIONS (10l PR08ES) 
eM 1 TO A13-TP£ (NRZ 6ATA) 
CHIlO £02·TPT 

CHI 

NOT£: SET DISPLAY MODE TO ALT AND TRIGGER MODE TO CH 1 ONLY. 
ALSO SET HORIZONTAL DISPLAY TO • (DELAYED SWEEP) 

RHOS Write Driver OUtput 
9S 

CH I 

CHI 



RHOS Read Circuits Tests 

10 ItF'ltNtE tLK SIGNALS DIGITAL NRZ DATA SIGNALS 
'ROVIDE INPUT DUlING PLO SENT TO CONT~O~~ER. 
S nCHRON lZATI ON AND AM AREAS. 

TESTED" : HEAD A"'LI::::~;~ sm 5 ~~= .... _T ... UTED ~\I:lP I 
.... 0 AND } 

DATA TO 
S"ARATOR .... _....... C~NTROLLER 

...,.......-___ A'S 

AI.-OII 

V 
'IS-2 •• 

\ 
ANALOG DATA SIGNALS DtRIVED 
,ROM SIGNALS DETECTED IY 
ID/WRT HEADS. 

DIGITAL MFM DATA DERIYED 
'ROM ANALOG DATA SIGNALS. 

10 Clit SIGNAL S 
SENT TO CONTROLLER. 

TESTED IY: STEP 3 TEST£D 'Y: STEP 4 TtSTED tY: STEP 6 

1.) Connect drive to FTU. Command a write data, pattern 1010. 
2.) Command drive to read pattern 1010. Verify that all 

waveforms are consistent with those shown on next few pages. 
Scope setups are included with the waveforms. 

RMOS Analog Read Data Waveform 
LOGe GNO TO ICO'£ .NO 

\1OLTS/OIY 
CIt I - 0 • 1¥ I tM 
CIt Z - O. 1¥ I eM 

TIME/DIY 
,- 2MS/CM 
1-0.05 SICM .......... 
,- +£IT. A06-TPC (+UDU) 
1- -INT 

PRCIE CONHICT~ (lOX PROIES) 
CH' TO AU.081 (-ANALOG DATA) 
CIt Z 10 A14-071 (+ANALOG DATA) 

NOTE: SET DISPLAY MODE TO ADD AND INVERT ONE CHANNEL. 
ALSO ~ET HORIZONTAL DISPLAY TO • (DtLAYED SWEEP) 

'-....Z8IC) CIlC II .. / 
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QlCIWICXft ImlNGS 

LDIIC .. 10 ICQIII£ ItOD 

-.lI/OAV 
0 .. - O.lY/CM 
OII-O.lV/tM 

""/01'1 
A-IIIS/tM 
e- 0.05S/tM 

,.11EMiG 
A- +UT. A06-TPC (+IIDU) 
e--IIIT 

.... CONNECTIONS (,lOl 'IOIES) 
eM 110 AI4·038 (+10 DATA) 
01110 A14-041 (.10 DATA) 

10TE: SET DISPLAY MOD£ TO ADO AND INVEIT ON CHANNEL. 
ALSO SET "DRIZO"TAL DISPLAY TO • (DELAYED SWEEP) 

- . ", .", _10- ... ';E- -'" 
_ . ... -'" .. 

. _-.- ..... I. •••• ..... ... -.. --_.- 1--_ •• -.... ..... . ... -
: , 
, 

aU. f. J 
1 J I 

~~ . 
1- •••• ...... 1-- ••• 1- ••• • 1- •••• . .... 1-----... -- ... -- ... _-
I- -'" .", -r- -r- -!~ -i- -- -- -r- . 

RHOS Data Latch Output Waveform 

READ CLOCK CHECKS ••• 

Use s~e setup as above except move CHl probe to AlS-24B. 
Move CH2 probe to AlS-23B. Observe that the displayed 
signal has a frequency of 4.84 Mhz. 

10TE; SET DISPLAY MOOt TO ALT AND TRIaGER MODE TO tH 1 ONLY. 
ALSO SET "ORIZONTAL DISPLAY TO • (DELAYED SWEEP) 

.... --...... t-m:S(:tIO)N$ 

CH I 

CHZ 

.................... (1 .... 

_IU.OSCQP£ IETTINGS 

U)IIC MD 10 ... lNO 

-.TS/DAv 
Of' - O.U/eM 
0I1-0.2Y1eM 

hIE/DiV 
A-IMS/eM 
e-O.os"S/CM 

.... CONNE~ (lOl 'R08ES) 
CM t 10 A15·27. 
OtI1O A15-Z'. 

RMOS Read Data to Read Clock Timing 
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RM05 Head Amplitude Check 

This procedure will verify that the amplitude of the signal off 
of the R/W head is sufficient to allow reliable processin~r of data. 

Amplitude i_s inversely proportional to the frequency of 
recording data. Therefore, the highest amplitude will be 
observed when reading all ones. The lowest amplitude will 
be observed when reading alternating ones and zeros. 

1.) Connect drive t'o FTU. Command drive to seek to cylinder 
l466.aCommand drive to write all ones on each head ojE that 
cylinder. 

2.) Connect External trigger (negative) to A06-TPC (Index). 
Connect CHl to E03-TPB. Connect CH2 to E03-TPC and set 
display mode to ADD and invert one channel. Set Volt/div 
and Time/divas required. 

3.) Command drive to read all ones and step through each head 
in turn. The minimum level should be 130 mV peak to peak. 

4.) Command drive to seek to cylinder OOl,and write a 1010 
pattern on all heads. 

5.) Command drive to read. Step through each head in turn and 
verify that the amplitude of each is a maximum of 1100 mV. 

Index Timing Check. 

1.) Connect CH1 to A06-TPC (+Index). Trigger internal positive. 
2.) Observe that the Index is a logic one for 2.5 (+0.3) uSee. 
3.) Observe that the time between pulses is approximately 16.7 mS. 

Speed Sensor Output Check 

1.) Connect CHI to A17-l7A. Trigger internal positive. 
2.) Observe amplitude on scope. Signal should have positive 

and negative amplit~des of at least 600mV. If not, t.he 
speed sensor gap may be misadjusted. 

SERVO AMPLITUDE CHECK 

NOTE: SET DISPLAY MODE TO ADD AND INVERT ONE CHANNEL 

~ -~ -~ -I- ... oi!- ... -I- ... '.1- -
~.-.....• -1-._- ....... -_ ...... -.• __ .1--••••••••••••• 

I~ I I I I 
.J U \U U .3 TO 

Llv,.. 

CHI 

r 
L ..... 1 .. _ ................................... eM2 

~ •• •• •• •• ~~ •• -I- .~ .~ -
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QSCIU.OSCOPE SETTINGS 

u:MIIC INO 10 scoPE 'NO 

_TS/DlY 
CHI- O.SV/CM 
CHI- D.SV/CM 

TlME/elY 
A- 1,,5 eM 
I· NOT USED 

"' .... A·INTERNAL NtGA'rIVE 
I·NOT USED 

... CCNCCTtONS 
CH t TO A18.1S1 (-DII ITS) 
CHIlO A18·238 (+DIIlTS) 



AlCIUrQIC2E BY' "" 

UIIIIC IND 10 IICON: .. 

",./DIY 
Ott - o. n/CM (lEAD SCALE AS lOaMY) 
at 1- .OT USED 

,.'DlV 
A- 'MS/CM 
Ie .OT USED 

11I1101NG ('OStTIYE/EXTERMAL) 
A- IIiDU 
I· IIOT USED 

,... CClNCCTIONS 
eM' TO AU·TPIC (nilE 'OS AIIALOG) 
CH 1 - .OT uno 

MOTES: 

1. MORE THAN MORMAL RUNOUT RESULTS 
IN THE WAVEFORM HAVlNG A 60 Hz 
SlNUSOIDAL CII)MPON£NT AS SHOWN ON • 
WAVEFORM A. AS AMOUNT OF RUNOUT 
INCREASES. TME PEAk TO PEAK AMPLITUDE 
OF THE 60 Hz COMPONENT INCREASES. 

2. NORMAL RUNOUT IS SHOWN ON WAVEFORM I. 
IN THIS CASE. THE AMPLITUDE Of THE 60HZ 
SINUSOIDAL COMPONENT IS ~ESS THAN 
'OOMY PEAK TO PEAk. 

-'" ... .~ .~ ~r . .. .. 
"'" · ..... .... . ... . ... ... fo .. • .. • .... i-•••• ..... . .... 

AI\ ~ -
./ V "" \ I 

.,,- y: 

f'\ L 
"., 

~.~ tEN 'tEl ~ J .... .- .,. ... 1- •••• ..; . ..... 1--' ••• 
~ "'" - ,1- "l- . ,,'" ... ... . · 

~ INDEX S'INC 

'" 
. - -i- . ~ .1- . . '1- · .. -. .... . .. .... . .. . .. ..... . ... 1-" •• ..... ....... 

-- ~ !l\} i\ J \ " 
j r. '"" - .\. - .- ... ~ V "'"' 

• ~ NOTE Z ..... .... .... :+ .... .. , fo···· ... ... ..... ..... 
.. " I- -! . .. . .. .. .. 

RHOS TRACK FOLLOWING CHECK 

Inability to stay on track may be aue to excessive pack or 
spindle assembly runout. It may also be due to arifting or 
'hunting' servo circuits or bad AGC action. Inability of the 
heads to follow the track may cause read errors or occasionally 
cause the drive to lose On Cylinder. 

1. ) 

2. ) 

3.) 

4.) 

5. ) 

Connect the drive to the FTU. Connect the scope as 
indicated above. (Index is A06-TPC). 
Command a airect seek to cylinaer 620.,Observe the aisplay 
using the above for reference. If the 60 Hz component is 
greater than 400 mV, then excessive runout exists. 
If runout exists, note the phase relationship of the 60 Hz 
component. 
Stop the drive. Note the position of the pack on the spindle 
ana remove the pack. Replace the pack 90 degrees (1/4 turn) 
from where it was. Start the drive ana command a direct seek 
to cylinaer 620.8· . 
Compare phase relationships with the signal now displayed 
and the one obtained earlier. 
a. If 1;~he phase relationship of both waveforms are the 
same, therl runout is due to the disk pack or a servo fault. 
b. If phase relationship has changed, then the runout is 
due to the spinale or again a servo fault. 
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RHOS SERVO CHECKS 

osc'LL05COP£ SETTINGS 

LOGIC INO 10 ICON tNO 

WLTS/DIV 
Of 1- n/tM 
at z- .OT USED 

T./DlV 
A- SMSICM 
1- NOT USED 

".. ... 
A- NEG tXT. A07-01A (-FWD SEEK) 
1- .OT USED 

,... CONNECTIONS 
CM I TO A20·TPB 
CM z .. NOT USED 

D to A Output Check 

The D to A converter produces some maximum value and steps down 
as each track is crossed. It should produce 0 V when on cylinder. 
The above waveform was taken doing continuous seeks between 
cylinders OOO.and 200., 

Cylinder Pulse Blanking Delay Check 

Command continuous seeks between cylinders OO~and 003.8 Connect 
CHl to A07-30B (+ Cylinder Pulse Blanking). Trigger positive 
internal. Observe that the Cylinder Pulse Blanking delay is a 
one for 950 (~50) uSec. 

Cylinder Pulse One Shot Check 

Make same preparations as Cylinder pulse blanking check except 
connect CHl to A07-22A (+Cylinder Pulses). Observe that t~he 
cylinder pulse is a one for 10 (.2.5) uSec. __ 

OSCILJ.OSCOPE RTTINGS 

LOIC IND 10 ICOPI tNO 

Cylinder Pulse Switching ~!vel Check 

T./DlV 
A- .2 MSICM 
I-NOT USED 

PROlE CONNECTIONS 

1I0Tl: 
TIME/DIV AND PR08£ CONNECTIONS ARE 
COMMON TO ALL THE FOLLOWING 
jAJ.UOR!!L-- __ 

. . I: .. . . \ 

r\ 
. ~ . . . 

~ .... . .... 1-- •• . ... 
/ 

eM I TO A1a-09 a (+TRACIt SUVO S 
011 - NOT USED /" "-

+O.4(t.l)V 

.. niDI" 
CH 1- .5V/tM 
eM 1- NOT USED 

,. .... 
A-IIEG EXT. All-oal (+CYL DET I) 
1- lOT USED 

VOLn/DlV 
CH 1- .lV/tM 
eM 1- lOT USED 

oCt..l)v ,. .... 
A- 'OS EIT. AlI·OI. (+CYL DET I) 
1- lOT USED 100 

1-•••• fo···· ... 
I- . ~ .~ 

... . .. .... .... . .. ..... 1- •••• 

'1- . l- i- .~ .~ 

GH' 

ICHI 



cylinder Pulse Switching Level Check 

~he wavefor.m on the preceding page was taken under the following 
conditions: 

Drive connected to FTU. Command sequential seeks between 
cylinders OOOeand 1466, (forward). The other two waveforms are 
below this text. 

OICtU.OICO!J IITDNIS 

_Tl/OAY 
CH 1-. SY/tM 
CHI-NOT USED 

~ 
A- NEG EXT. Ala·on (+CYL DET A) 
1- NOT USED 

_Tl/OAY 
CHI-.lY/CM 
CH 2 - NOT USED 

~ 

OCt.OY 

/' 

A-POS EXT. A1B-071 (+tYl DET A) ~ 
I-NOT USED 

Fine Enable Switching Level 

.. . . .. .... ~ .... ... . ... 

.~ 
K· 

~ ... . .. 
.. . . to • 

~ . . .~ . ~ . ... . .. . ... .... .... " .... 
CHI 

.-. 

~ 
", 

. .. V . .. . ... ... .. .... . .. . .. . 
CHI 

Connect the drive to FTU and command continuous seeks between 
cylinders OO~and OOl.aCompare display with drawing below. 

10TE: SET DISPLAY MODE TO CHOP. 

101 

OICtY.OICQ!I[ KTTtNGS 
I 

lAIC IND TO ICOfIE IND 

_Tl/OAY 
CH I ·SV/CM 
CHI·O.SY/CM 

TIIIE'DV 
A- O. IMS/CM 
I-lOT USED ....... 
A-tIT 1£8. AZO-IZA (-fWD SEEl) 
•• lOT USEO 

....: CONtCCTIDNI 
CM'TO A20·10A (~f'JlE liABLE) 
CIt I TO A20.T'& (+IITE&UTED VEL) 



NOTES 

102 



&J a CC>Nl"R.OL DATA 
~ r::.I CORfO~TION 

DIV. '.C.O .• 0. 

AELD CHANGE ORDER ~I .54280 
DATE APPROVED APR n A ~~n PAGE I OF II 

a.", 

~I~ TE!Y UNIT 
,CO PACkAGE PI. I 18 

6'05371:.6 CLASS l[ 0 
TB3A~A 

'IELD UtIITI ."ECTU 
TB1A~A 

AffECTED BY FCO '> YES NO 1----------1 
~~~~~----+-.. ~~D--t •• "==,~~_I_r 

PUa..ICATIONS ~ __ • 
1--.. - .. -.-OIIPCIM--iI'-... ------.... SERIES CODE Dia THROUGH· It, SOfT __ CHECKOUT 0.11 

, 
aMI ______ 2 -..1___ SEE lTEn It 

SAfETY c it 
• 1. REASON fOR CHANGE: ALLOW TB3A~A TO SELECT ALL HEAlS ON THE '71.1.. 

I 2. 

3. 

"'NUALS AffECTED: TB3A2A HARDWARE nAINTENANCE nANUAL (a33~~71D) 

PESC!IPTION Of CHANGE: REWORK W/W ASSE"BLY AND ADD A 1101[ TO ConpONENT SIDE Of 
LOG-IC BOARI. 

.5 

r' .1 It. REfERENCES: 

~I 
THIS CHANGE WILL BE INSTALLEI BY nANUfACTURING IN UNITS WITH SERIAL NUnBERS 
3"0,3"a ANI ABOVE. 

I~ 

'I 
I 

s. INSTALLATION PROCEDURE: I NOTE:I A 30 AWG WIRE WRAP TOOL ANI 30 AWG WIRE WRAP WIRE ARE· I .11 REQUIRED fOR THIS CHANGE. 

I
-if. A. OPEN fTU TO GAIN ACCESS TO W/W BACKPANEL. 

iE~ 8."AKE fOLLOWING CHANGES TO WIRE WRAP ASSEnBLY: 

n~; 
J~II 
IIIE 

PELETE: 

iff' 
.111 E'II. " I I 

ORIGIN 

D~I:.-OJ.2 
E30-DOb 
[30-001:. 

I-·~ ~I 
.. (\hl ~ r'J~~ ~u 

DESTINATION 

JC3]'-03S 
[l3-DOS 
f]''I-Dll 

LEVEL 

REf. [(0 PE 5 .. 2&0 

-. ."."". 

-

~ 
c 
"" 



INSTALLATION PROCERURE CONToR 

ADD: 
ORIGIN 

[3D-DOl. 
fOIt-DOIa 
fOIt-0].2 
E3D-DOIa 

FIELD CHANGE ORDER 

• 
DESTINATION 

JC3],-Ola 
JC31-D35 
121a-D12 
E1l·OOS 

. , .. 

LEVEL 

1. 
2 
2 
2 

f.C .•.••.. .IV. 

c. ON THE (OnpONtNT $It~ Of THE LOGIC BOARI, SOLDER THE SILICON DIODE {2ltS53500} 
BETWEEN PINS ~ & 12 Of CHIP LOCATION fait. INSURE THE NEGATIVE OR CATHODE END Of THE 
DIODE IS ATTACHED TO PIN Ia. If IN DOUBT AS TO WHICH END IS NEGATIVE OR THE CATHODE, 
CHECK lIITH yon TO VERIfY CORRECT POLARITY. +~ It-!' C~ 

D. CLOSE fTU AND (ONNECT TO A '71a1a. OPERATE DRIVE AND fTU CHECKING THE fTU·S 
ABILITY TO SELECT All HEADS ON THE ,71a1a. 

E. LOG feo ON UNIT fCO lOG. 

f. UPDATE "AINTENANCE "ANUAL DIAGRA"$ WITH PAGES q. 5 AND Ia. 
UPDATE nAINTENANCE "ANUll WIRE LIST. 

RatHE ~ Caas 
Ia. PARTS & SPECIAL TOOLS: f(O KIT NUMBER <a,OS37ba} ~ ~~~~ ~ 

SEE ASSEMBLY PARTS LIST OF ~ ~c.. ... 
LdWEJ\ fC... e~D 

1. AVAILABILITY: KITS DUE BEGINNING APRIL 1.1..1.'60 "DOUIN ~ R-Ot 

e· REMOYED PARTS: NIA ~utI'V at' ""'-''1) 8~. Sa- AIetr 

,. ATTACHED DoCUr£NTS: N/A M" FO~ ~A-&lI.4~ ~'oci" ~14.lAtf. 



P,v. •• C.O- NO. _cv 

DOl. 

I 

fiELD CHANGE ORDER PE 54 280 
APR 0 4 1980 pAGE 3 

ASSEMBLY PARTS LIST 

2'1553500 DOl. •• SILICOH£ IIOIE 

IJC I~Ci:t<D - rIAl StU 

JC~ I I I :rD :II I' I :rt-3 I I 1 m3 ' I 
I 

t,..,&1: 
F3000l. 

/ (F30 001) : 

E c 

~l1 ~ Jl'3102f 
(J"A31 0») 

6 

ALL fiELD CHANGE ORDERS MUST CONfORM TO CONTROL DATA POLICIES AND STANDARDS 
, 

...... ·.5& 
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~ FIELD SERVICE TECHNICAL MANUAL Option or Designator 

:~D~DamD ! 120,1 0 I 16 Bi' [J I 18 Bit Q I 3G B.1 0 RMOS 

ll1h~ RHOS BEAD CRASHES. 
I Tt.'C.h Tip 

Number RHO S-'l'T-
AIIU .. ., Bill Peters F.S.O:I.("., Maynard Dat(! 2-28-81 Revision A 

f 1\11 

Procenor Applicability Mgr.ISUjJ. Date Cron Reference 

116JvAi 1 J I I AslP' C .\/, •• : 0,,1" 

Due to the very low flying height of the heads and the critical 
characteristics of the RMOS packs, it i. recommended that if a 
head crash is experienced, you 8hould replace all the heads in 
the drive. There i8 no way you can determine with the unaided eye 
whether or not the remaining head8 are good or not. This req[uires 
a microscope and a thorough knowledge of head construction. 

In the event of a crash, the following steps should be 
taken: 

1.) Because the RMOS uses a perforated shroud assembly, 
you must disassemble the shroud and clean the dec}~ 
area very thoroughly. Some repeat crashes have bet!n 
attributed to contamination left in the drive froln 
the original crash. 

2.) Take no chancea. Replace every head when reassembling 
the drive. Visually inspect each head for signs o:f 
improper assembly or contamination before install:ing. 

3.) Inspect the positioner and magnet for metal particles. 
BE THOROUGH IN EVERY RESPECT. 

4.) When drive is reassembled, allow the drive to purge 
for a minimum of 30 minutes. Visually inspect the 
shroud area before installing a ne" ·scratch pack. 

5.) When the pack has 8pun up for a few minutes and 
things look 8table, you can then procede with the 
head alignment procedures. 

Bere are aome important points to remember: 

CDC doe. not recommend head or media cleaning on the '766. 
The tolerancea involved are much more critical than the 
RP06 or .tmilar drive •• 

,,: r: C:C"'~t='OENTIAL 
;'. I. ·'.tinM III i~ ru),)rit:ta.\ ,. : ·1~1::.aI EQuipnl.,,,, Ce·. '1i.'I·m and is In1.·.·,t.·,: lUI,'·'" h'/ i1~. F.dd ~rvi("f'\ (lff, •• ". tu",n,,", 
, ..... f,.,natltinn on writinq Of .,:,.t'I,vim,. Tech T.n. Sf' ,\~t'lIini\"ation T.·· f: , .1' U·zr.-.I,,·r '1. 

I PJ!1t 1 i r;allC Revision II PUItI··.ii' .. ', D'i~" .=J 
r'ilNi £ D IN U.S.A. 
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, FIEI..D SERVICE TECHNICAL MANUAL Option or Designator 

L mo ~DDmD r-'-2 -8,'-' "'"':0:::-·'-'-8-it -::O:l-'S-S-it--=O:--1r-3G- Oi-' -O-+---RM-O-S-----

r;itlc .105 BEAD CRASHES (Continued) 
I T l:L"h T.p 

Number aMOS-TT-
j1 .. lh", Bill Peters F.5. OIII(~C Maynard Date 2-28-81 Revision A 

Processor AppUc.bilitv Mgr./Sup. D.te Cross ~eferellce 
, AII-

. 
IlllVs I I , I Apstwllal: Da1e 

'-

Due to the 'Burnished media' t.echnqlogy used on these packs, 
the normal pack cleaning procedures tend to leave a residue 
on the platter surfaces. ~he media requires a apecial power 
wash cycle to insure that all the residue i8 removed. Again, 
only a keen eye trained to recognize a media defect can spot 
a problem by inspecting a pack. CDC recommends a program of 
.edia inspection at certain intervals but will not recommend 
any cleaning. ~herefore a clean enviornment and proper 
storage of media to prevent pack contamination i8 8trongly 
8uggested •. 

If you have not done ao already, purge all RHOS drives of 
any abso111te filter a8semblies with a date code of June 1, 
1980 to Of::tober 31, 1980. ~hese ••• emblies have been found 
to be a source of contamination. Epoxy uaed in the contruct­
ion of thIs filter i8 in lIome ca8es chipping off and entering 
the air flow. ~he date code i8 found atamped ona yellow 
.ticker attached to the filter. ~he part number for the 
absolute jfilter is 29-23591. 

~he maintainability group for the RHOS needs to have more 
complete reporting of RHOS head crashes. It has been found 
that aome RHOS calls, especially if they are repeat crashes, 
have been reported on LARS against systems. ~his makes 
accurate 'performance statistics difficult at best. The last 
page of this ~ech-Tip is a reporting format which should be 
used in every instance of a RHOS head crash until further 
notice. Send the completed form to: Bill Peters, Corporate 
Field Support Group, PK3-2 IRll. We will appreciate your 
assi8tance in this very much. 

Until thea head crash problem has been resolved, we recommend 
that all branches have tbeirRMOS CE and scratch packs 
inspected at least once a month by an outside company. This 
i8 necessary to eltminate the possibility that our test packs 
may be a source of contamination. 

I): C CClNt= IDENTIAL . 
·L.'~."tuc"ment is proprietarv" ':llglt.1 Equiprnt!nt c.;,"S:,U •• 1 ,'II' and i. int...·ncj,·d tor use by its Field $rrvice Orgal,izt»tlon :>nly. 
r 'Ir tn'c"matian on _nina nr ~I,movinq. TtCh TiP. 5t.'t' Admtni,'r.tion 1'-&.:11 Tip Num',!. 2. 

I hut 2 tl Page Revision II Puhlir.il'"'''' Date, 

PRINTI 0 IN U.S.A. 
• '. "MU~ " "a,,·nlv. 1 09 
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RHOS BEAD CRASHES (Continued) 
'Tech Tip . 

• Number ftMOS'-TT-

Bill· Peters F .5. Oft iCt! Maynard Date 2-28-81 Revision A 
p, o~euo, Applicahl" t \ . Mgr./Sup. Date 

Cr(on .Reference 

11l1V~ J I , l ApI u ()vat : Dalc 

PLEASE USE THIS FORM TO DOCUMENT RHOS HEAD CRASHES POR 

MAINTAINABILITY ENGINEERING IN COLORADO. 

***************************************************************** 
Branch Offic·e' ' , . ' , . ' . , . , , , - . , . , . Cost Center 

------------------------------------ ------.... -
Customer Name_' ________________ '_'_'_'_'_' ____________ LARS Log '. ___ , ____ __ 

RMOS Serial' Pack Serial' 
----------------- -------------------------

Date of failure' .. , ' ... ,.. Date of installation ---------------- -----------------
Hour Meter reading' ., ,-"..' Suspected cause ------------- ---------------------

S1 te Enviornmen't' 
----------------------------------------------,--------

Name of Engineer' . , . , Tele.' . 
------------------------------- -----------------

Additional comments'" ' 
--------------------------------------------------

SEND TO. Bill Petera 
Corporate Field Support Group 
129 Parker Street PK3-2 /lt11 
Maynard, Mae •• 

c Cr,;4f lOI.NTIAL '.' ... 
• f!" •• tn. rit J~ ,.rC',p.ict:tl',: '." ..... , (qulpn,,·,,1 (~I:'" It"I, .t aad h tal"1 ,I .f h)! u ... ' hy It~ ("11'1<1 a«'''"'~' t·, ; .. t I ~ , . 

. , •. 1 !l,d''''', on writillfl ('.~ . " ;h'. 'I\CI" Tech T,p. 411',' J',I':I'I'lI~" Jf'n" 1,'\ I, II" "'11·,.h··, 2 

3 f' .1.1 . t 
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