






















































































































































• Controller to earth qround 
• Controller to nearest drive 
• Each drive to next drive in daisy chain 

b. Crimp and solder terminal lugs to both ends of each 
qround strap. 

2. Refer.ring to figure 3-14. connect ground st.raps to con­
troller as follows: 

a. Connect two ground st.raps to cont.roller qround termi­
nal. 

b. Connect one of the ground st.raps to earth q.round. 

c. Route the other ground strap to the first power supply 
in the daisy chain. Route the .remaining ground st.raps 
(p.repa.red in step 1) from power supply to power supply. 

NOTE 

Fo.r drives with integral power supply. perform 
step 3 only. Fo.r drives with remote power 
supply. skip to step 4. 

3. Make the daisy chain q.round connections at each power 
supply as follows: 

of the system 
These studs are 

stud marked 11 +SV 

a. Remove nut and lockwashe.r f.rom one 
ground studs on each power supply. 
identified by ground symbols. The 
RET" is not used. See figure 3-15. 

b. Place lockwasher on ground stud. Then place terminal 
lug(s) on stud and secure with nut. 

NOTE 

Ground connections to .remote power supply pre­
cede installation of power supply in cabinet. 

4. Referring to fiqu.re 3-11. make daisy chain connections at 
each power supply as follows: 

3-34 

a. Locate power supply close to where it will be in­
stalled. 

83324760 H 



b. Remove nuts and lockwashers from two ground studs on 
front panel of power supply. These studs are identi­
fied by ground symbols. The stud marked "±SV RET" is 
not used. 

c. Place lockwasher on ground stud farthest from connec­
tor JlS. 

d. Place terminal lug of ground strap{s) on stud and se­
cure with nut. 

s. Identify whether de power cable has a ground shield strap 
attached at each end. If it does. proceed with step 6. 
Otherwise. skip to step 7. 

6. Referring to figures 3-14 and 3-16. connect shielded de 
power cable between power supply and drive as follows: 

a. Connect shielded de power cable between connector JlS 
on front panel of power supply and connector J40 on 
rear panel of drive. 

b. Place lockwasher on remaining ground stud on power 
supply. 

c. Place terminal lug of ground shield strap over lock­
washer on stud and secure with nut. 

d. Remove DC GND screw and lockwasher from rear panel of 
drive. 

e. Insert screw through terminal lug of ground shield 
strap and then through lockwasher. 

f. Reinstall screw in rear panel of drive. 

7. Referring to figures 3-14 and 3-16. connect the un­
shielded de power cable and the ground strap between 
power supply and drive as follows: 

a. Connect unshielded de power cable between connector 
JlS on front panel of power supply and connector J40 
on rear panel of drive. 

b. Place lockwasher on remaining ground stud on power 
supply. 

c. Place terminal lug of ground strap over lockwasher on 
stud and secure with nut. 

d. Remove DC GND screw and lockwasher from rear panel of 
drive. 
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e. Insert screw through terminal lug of ground strap and 
then through lockwasher. 

f. Reinstall screw in rear panel of drive. 

MOUNTING REMOTE POWER SUPPLY IN RACK 

NOTE 

If the power supply is not installed behind 
the drive, ensure that the location provides 
adequate clearance for good airflow, and con­
nect ac power cable to AC INPUT connector Jl 
and site ac power source. 

The following procedure provides instructions for mounting the 
remote power supply behind the drive on the slide assemblies 
and connecting ac power cable to the supply. Figure 3-10 shows 
the ac power cable provided with the power supply. 

1. Ensure that power supply mounts have been installed on 
the slides as directed in Mounting Drive in Rack proce­
dure. 

2. Position power supply so that mounts and matching slots 
in bracket are aligned as shown in figure 3-17. 

3. Slide power supply toward drive, until locking holes in 
bracket align with locking holes in mounts. 

4. Secure power supply bracket to mounts with 8-32 x 5/16 
screws, washers and lockwashers. 

5. Connect ac power cable to AC INPUT connector Jl and to 
site ac power source. 

SETTING CIRCUIT BOARD SWITCHES 

The circuit boards inside the drive contain a number of switch­
es that must be set correctly for normal operation of the 
drive. Figures 3-18 through 3-20 identify these switches for 
single and dual channel drives and give their locations on the 
circuit boards. Figures 3-18 through 3-20 give, for each I/O 
board type, the correct settings for normal drive operation for 
all switches except the sector select switches. Setting the 
sector select switches is discussed in the following paragraphs. 
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CONNECTOR Jl5 

DRIVE 

INTERMEDIATE SLIDE 

LOCKING 
SCREW 

LOCKING 
HOLE 

10R88D 

Figure 3-17. Installing Remote Power Supply on Slides 
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I Figure 3-21 shows the location of the Sector Select switch as­
sembly. The Sector Select switch assembly has twelve indepen­
dent switches used for selecting sectors. The number of sec­
tors per revolution generated by the drive logic must be 
matched to that required by the controller. Therefore. sector 
select switches are provided in the drive logic to allow selec­
tion of different sector counts. 

Two methods are provided for determining sector switch set­
tings. One is a recommended method. and the other is an alter­
nate method. The two methods are identical when the number of 
sector clocks per revolution of the disk is evenly divisible by 
the number of sectors. However, if the division has a remain­
der. the two methods treat the remainder differently. With the 
recommended method. the remainder results in an extra sector 
pulse just before index. Some controllers. however. cannot 
accommodate the extra sector pulse. With the alternate method, 
there is no extra sector pulse. Descriptions of both methods 
follow. 

Recommended Method for Sector Switch Settings 

Refer to the subsystem reference manual to determine the number 
of sectors required by the controller; then locate that number 
in table 3-6. Across from the number of sectors listed in the 
table is a row of cs and Os. c represents the Closed or on po­
sition of the sector switch. o represents the Open or Off po­
sition of the sector switch. Set the switches to the positions 
designated in the table while referring to figure 3-21 for an 
illustration of the switch positions. 

The switch settings listed in table 3-6 have been determined 
from a formula. Use of this formula is demonstrated below to 
provide the user with an additional tool for determining sector 
switch settings. Also. there are examples showing how to 
calculate the number of bytes in a sector for 300, 340. and 515 
MB drives. 

Each sector will contain a certain number of clock pulses (re­
ceived from the servo tracks). The number of clock pulses in 
each sector is the result of the number of sectors required by 
the controller. Thus: 

Selected Clock Pulses = 13 440 -1 
Number of sectors 
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SWITCH 

LOC/REM 

Index/Sector 
jumper 

B A 
•D INDEX/SECTOR 

JUMPER 

SETTING 

LOC Drive 

110609 

DESCRIPTION 

power up independent of 
troller. 

con-

REM Drive powerup dependent on con-
troller. 

A Index and sector signals are in 
A cable. 

Index and sector signals are in B 
B cable. 

Jumper Index and sector signals a.re in 
removed A and B cables. 

Figure 3-18. Switch Settings on _SYX I/O Board 
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GROUNDED 
POSITION 

f.f.1 f.f.1 
l!l!.I l!l!.I 

{;I;] CJ;) 
•• •• 

NOT 
GROUNDED 
POSITION 

CH II LOCAL/ 
DRIVE CAPACITY JUMPER NORM/DIS REMOTE 

~!lat NO~~/~\ ~1~ I 
~ 9{'rnH~: ~1;8~ 

INDEX/SECTOR f g 
JUMPERS L 0 

---------===----

11D610 

Figure 3-19. Switch Settings on _TQX I/O Board (Sheet 1 of 2) 
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SWITCH I SETTING I DESCRIPTION 

LOCAL Drive power up independent of con-

LOCAL/REMOTE troller. 

REMOTE Drive powerup dependent on con-
troller. 

Drive remains reserved until it 
ABR receives release or priority se-

ABR/RTM le ct command. 

Drive is released f.rom reserved 
RTM condition approximately 500 ms 

after being selected. 

CH II NORM Setting for normal operation. 

NORM/DIS DIS Disables channel II. 

CH I NORM Setting for normal operation. 

NORM/DIS DIS Disables channel I. 

Drive 340 340 MB drives. 
Capacity 

515 515 MB drives. jumper 

A Index and sector signals are in 
A cable. 

Index/Sector Index and sector signals are in jumper B B cable. 

Jumper Index and sector signals are in 
removed A and B cables. 

30/60 Grounded Pins 30 and 60 are grounded. 
Grounding Not jumpers Grounded Pins 30 and 60 are not grounded. 

Figure 3-· l 9. Switch Settings on _TQX I /0 Board (Sheet 2) 
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[;] 
MFG TEST JUMPERS 

110611 

SWITCH SETTING DESCRIPTION 

Open {off) Index and Sector signals are in 

lA Ch I A cable. 

Closed(on) Index and Sector signals are not 
in Ch 1 A cable. 

Open {off) Index and Sector signals are in 

lB Ch I B cable. 

Closed{on) Index and Sector signals are not 
in Ch 1 B cable. 

Open (Off) 
Index and Sector signals are in 

2A Ch II A cable. 

Closed(on) Index and Sector signals are not 
in Ch II A cable. 

Figure 3-20. Switch Settings on _VJX I/O Board (Sheet 1 of 2) 
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SWITCH SETTING DESCRIPTION 

Open (off) Index and Secto.r signals a.re in 

2B Ch II B cable. 

Closed(on) Index and Secto.r signals a.re not 
in Ch II B cable. 

lD Open (off) Ch I enabled. 

Closed(on) Ch I disabled. 

2D Open (off) Ch II enabled. 

Closed(on) Ch II disabled. 

so Open (off) SMD-E mode. 

Closed(on) SMD-0 mode. 

Extended cylinder address switch 
XA not used in this d.rive. Set in 

open (off) position. 

AR Open (off) Absolute Reserve mode. 

Closed(on) Reserve Timeout mode. 

Open (off) D.rive powe.rup dependent on con-

RL t.roller. 

Closed(on) Drive powe.rup independent of con-
troller. 

20~27 Set according to customer 
requirements. 

on newe.r _VJX boards only. Fo.r 

T2 extended cylinder addressing. 
which is not used in this d.rive. 
Set in closed (on) position. 

Mfg test Jumpers p.reset during manufac-
jumpers tu.ring. Drive will not ope.rate 

with jumpers removed. 

Figu.re 3-20. switch Settings on _VJX I/O Boa.rd (Sheet 2) 
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, __ gr 4 #kNORM/W PROT JUMPER 

......-----. 340 • I ~ 0 • 

!115 0 

SECTOR SWITCHES<!~ I" 
= -2" 

DRIVE 
CAPACITY 
JUMPERS 

SWITCH 

Drive 
Capacity 
jumpers 

Sector 
switches 

NORM/W PROT 
jumper 

SETTING 

340 

515 

NORM 

W PROT 

l 5 
4 I 
0 5 

110612 

DESCRIPTION 

340 MB drives. 

515 MB drives. 

See discussion on setting circuit 
board switches. 

Normal. 

Write Protect. 

Figure 3-21. switch Settings on _vex control Board 
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SWITCH 
ROCKER- TYPE SWITCHES 

NUMBER~ SWITCHES LOCATED ON CONTROL BOARD 

c::::JN , 
!6c::::J"' 
~c::::J .. 

c::::::JU1 
c::::J"' 

ROCKER- TYPE SWITCHES: 

TO ACTUATE A SWITCH TO ITS CLOSED POSITION, 
PRESS ON ENO OF SWITCH FARTHEST FROM "OPEN .. LETTERING. 

* SWITCHES I ANO 2 SHOWN IN CLOSED POSITION. 

SLIDE-TYPE SWITCHES 

SWITCH TYPE 11 A 11 

SWITCH TYPE II B II 

SWITCH 
NUMBER ~ SWITCHES LOCATED ON CONTROL BOARD -zox -c:::::J 

'Nc:::J 
<>1c:::::::J 
:.c:::J 
UI c:::::::J 
"'c:::::::J -zo -c:::J 
Nc:::::::J 
"'c:::::J 
•c:::::J 
Utc::::J 
"'c:::::J 

SLIDE - TYPE SWITCHES: 

TO ACTUATE .A SWITCH TO ITS ON (CLOSED) POSITION, 
SLIDE SWITCH IN DIRECTION OF ARROW SHOWN ON SWITCH. 

* SWITCHES I AND 2 SHOWN IN ON POSITION. 

sw1TCH TYPE 11 C11 

* SWITCH TYPE II D II 

"0238 

Figure 3-22. Miniature Switches 
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TABLE 3-6. SECTOR SELECT SWITCH SETTINGS 

Number switch Number 
of 

Sectors 0 l 2 3 4 s 6 7 8 9 10 11 

4 c c c c c 0 0 0 c 0 c c 
5 c c c c c c c 0 0 c 0 c 
6 c c c c c c 0 c 0 0 0 c 
7 c c c c c c c 0 c c c 0 

8 c c c c 0 0 0 c 0 c c 0 

9 0 0 c 0 c 0 c c c 0 c 0 

10 c c c c c c 0 0 c 0 c 0 

11 0 0 c 0 0 0 c c 0 0 c 0 

12 c c c c c 0 c 0 0 0 c 0 

13 0 0 0 c 0 0 0 0 0 0 c 0 

14 c c c c c c 0 c c c 0 0 

lS c c c c c c c 0 c c 0 0 

16 c c c 0 0 0 c 0 c c 0 0 

17 c 0 c 0 c 0 0 0 c c 0 0 

18 c 0 0 c 0 c c c 0 c 0 0 

19 0 c 0 0 0 0 c c 0 c 0 0 

20 c c c c c 0 0 c 0 c 0 0 

21 c c c c c c c 0 0 c 0 0 

22 c 0 0 0 0 c c 0 0 c 0 0 

23 c c c 0 0 0 c 0 0 c 0 0 

24 c c c c 0 c 0 0 0 c 0 0 

2S 0 0 0 c c 0 0 0 0 c 0 0 

26 c c 0 0 0 0 0 0 0 c 0 0 

27 0 0 0 0 c c c c c 0 0 0 

28 c c c c c 0 c c c 0 0 0 

Table Continued on Next Page 
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TABLE 3-6. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number Switch Number 
of 

Sectors 0 l 2 3 4 5 6 7 8 9 10 11 

29 0 c c c 0 0 c c c 0 0 0 

30 c c c c c c 0 c c 0 0 0 

31 0 0 0 0 c c 0 c c 0 0 0 

32 c c 0 0 0 c 0 c c 0 0 0 

33 0 c c 0 c 0 0 c c 0 0 0 

34 0 c 0 c 0 0 0 c c 0 0 0 

35 c c c c c c c 0 c 0 0 0 

36 0 0 c 0 c c c 0 c 0 0 0 

37 0 c 0 c 0 c c 0 c 0 0 0 

38 0 0 0 0 0 c c 0 c 0 0 0 

39 c c c 0 c 0 c 0 c 0 0 0 

40 c c c c 0 0 c 0 c 0 0 0 

41 0 c c 0 0 0 c 0 c 0 0 0 

42 c c c c c c 0 0 c 0 0 0 

43 c c c 0 c c 0 0 c 0 0 0 

44 0 0 0 0 c c 0 0 c 0 0 0 

45 c 0 0 c 0 c 0 0 c 0 0 0 

46 c c 0 0 0 c 0 0 c 0 0 0 

47 0 0 c c c 0 0 0 c 0 0 0 

48 c c c 0 c 0 0 0 c 0 0 0 

49 c 0 0 0 c 0 0 0 c 0 0 0 

so c c 0 c 0 0 0 0 c 0 0 0 

51 0 c c 0 0 0 0 0 c 0 0 0 

52 c 0 0 0 0 0 0 0 c 0 0 0 

53 0 0 c c c c c c 0 0 0 0 

Table Continued on Next Page 
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TABLE 3-6. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number Switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

54 c c c 0 c c c c 0 0 0 0 

55 c c 0 0 c c c c 0 0 0 0 

56 c c c c 0 c c c 0 0 0 0 

57 0 c 0 c 0 c c c 0 0 0 0 

58 0 c c 0 0 c c c 0 0 0 0 

59 0 c 0 0 0 c c c 0 0 0 0 

60 c c c c c 0 c c 0 0 0 0 

61 c c 0 c c 0 c c 0 0 0 0 

62 c c c 0 c 0 c c 0 0 0 0 

63 0 0 c 0 c 0 c c 0 0. 0 0 

64 c 0 0 0 c 0 c c 0 0 0 0 

65 c 0 c c 0 0 c c 0 0 0 0 

66 0 c 0 c 0 0 c c 0 0 0 0 

67 c c c 0 0 0 c c 0 o· 0 ·o 

68 0 0 c 0 0 0 c c 0 0 0 0 

69 c 0 0 0 0 0 c c 0 0 0 0 

70 c c c c c c 0 c 0 0 0 0 

71 0 0 c c c c 0 c 0 0 0 0 

72 c 0 0 c c c 0 c 0 0 0 0 

73 c c c 0 c c 0 c 0 0 0 0 

74 0 0 c 0 c c 0 c 0 0 0 0 

75 0 c 0 0 c c 0 c 0 0 0 0 

76 c c c c 0 c 0 c 0 0 0 0 

77 c 0 c c 0 c 0 c 0 0 0 0 

78 c c 0 c 0 c 0 c 0 0 0 0 

Table Continued on Next Page 
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TABLE 3-6. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number Switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

79 c 0 0 c 0 c 0 c 0 0 0 0 

80 c c c 0 0 c 0 c 0 0 0 0 

81 0 0 c 0 0 c 0 c 0 0 0 0 

82 0 c 0 0 0 c 0 c 0 0 0 0 

83 0 0 0 0 0 c 0 c 0 0 0 0 

84 c c c c c 0 0 c 0 0 0 0 

85 c 0 c c c 0 0 c 0 0 0 0 

86 c c 0 c c 0 0 c 0 0 0 0 

87 c 0 0 c c 0 0 c 0 0 0 0 

88 c c c 0 c 0 0 c 0 0 0 0 

89 0 c c 0 c 0 0 c 0 0 0 0 

90 0 0 c 0 c 0 0 c 0 0 0 0 

91 0 c 0 0 c 0 0 c 0 0 0 0 

92 c 0 0 0 c 0 0 c 0 0 0 0 

93 c c c c 0 0 0 c 0 0 0 0 

94 c 0 c c 0 0 0 c 0 0 0 0 

95 0 0 c c 0 0 0 c 0 0 0 0 

96 c c 0 c 0 0 0 c 0 0 0 0 

97 c 0 0 c 0 0 0 c 0 0 0 0 

98 0 0 0 c 0 0 0 c 0 0 0 0 

99 0 c c 0 0 0 0 c 0 0 0 0 

100 c 0 c 0 0 0 0 c 0 0 0 0 

101 0 0 c 0 0 0 0 c 0 0 0 0 

102 0 c 0 0 0 0 0 c 0 0 0 0 

103 c 0 0 0 0 0 0 c 0 0 0 0 

Table Continued on Next Page 

83324760 K 3-49 



TABLE 3-6. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

104 0 0 0 0 0 0 0 c 0 0 0 0 

105 c c c c c c c 0 0 0 0 0 

106 c 0 c c c c c 0 0 0 0 0 

107 0 0 c c c c c 0 0 0 0 0 

108 c c 0 c c c c 0 0 0 0 0 

109 0 c 0 c c c c 0 0 0 0 0 

110 c 0 0 c c c c 0 0 0 0 0 

111 0 0 0 c c c c 0 0 0 0 0 

112 c c c 0 c c c 0 0 0 0 0 

113 c 0 c 0 c c c 0 0 0 0 0 

114 0 0 c 0 c c c 0 0 0 0 0 

115 c c 0 0 c c c 0 0 0 0 0 

116 0 c 0 0 c c c 0 0 0 0 0 

117 c 0 0 0 c c c 0 0 0 0 0 

118 0 0 0 0 c c c 0 0 0 0 0 

119 c c c c 0 c c 0 0 0 0 0 

120 c c c c -0 c c 0 0 0 0 0 

121 0 c c c 0 c c 0 0 0 0 0 

122 c 0 c c 0 c c 0 0 0 0 0 

123 0 0 c c 0 c c 0 0 0 0 0 

124 c c 0 c 0 c c 0 0 0 0 0 

125 0 c 0 c 0 c c 0 0 0 0 0 

126 c 0 0 c 0 c c 0 0 0 0 0 

127 0 0 0 c 0 c c 0 0 0 0 0 

128 0 0 0 c 0 c c 0 0 0 0 0 

Note: c = Closed or On position; 0 = Open or Off position. 
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NOTE 

Ignore any remainder in the calculation. The 
existence of a remainder adds a "short" sector 
before index. 

Each sector switch represents a binary 
clock pulses (as counted in the logic). 
each switch are as follows: 

switch No. Binary Value 

0 20 

1 21 

2 22 

3 23 

4 24 

5 25 

6 26 

7 27 

8 28 

9 29 

10 210 

11 211 

and decimal value 
The values related 

Decimal Value 

1 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 

2048 

of 
to 

Here is an example of determining the switch settings for se­
lecting 63 sectors: 

Selected Clock Pulses = (13 440 - 1) = (213.33 - 1) = 212.33 
63 

If there is a remainder. it should be ignored. 
the number of selected clock pulses becomes 212. 

In this case. 

Determine which switches to place in the Closed or On position 
as follows: 

Selected clock pulses 212 
Clock pulses selected by switch 7 128 

(Difference) 84 
Clock pulses selected by switch 6 64 

(Difference) 20 
Clock pulses selected by switch 4 16 

(Difference) 4 
Clock pulses selected by switch 2 4 

(Difference) 0 
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Thus. placing switches 2. 4. 6. and 7 in the Closed or On posi­
tion selects 63 sectors. Since a remainder existed in the 
calculation formula. an additional 11 short 11 sector will be pre­
sent just before index. 

'I'o calculate the number of bytes in one sector. based on the 
above switch settings. proceed as follows: 

• Add 1 to the selected clock pulses: 212 + 1 = 213. 

• For 300 and 340 MB drives. multiply this number by the 
number of bytes per clock pulse (1.5) to find the number 
of bytes per sector: 213 X 1.5 = 319.5 

• For 515 MB drives. multiply the same number by the number 
of bytes per clock pulse (2. 25) to find the number of 
bytes per sector: 213 X 2.25 = 479.25 

Alternate Method for Sector Switch Settings 

Use the following formula to determine sector switch settings 
if the subsystem cannot accept an extra sector pulse before 
index. 

Here is an example of determining the switch settings for: se­
lecting 63 sectors: 

Selected Clock Pulses= (13 440 - 1) = (213.33 -,1) = 212.33 
63 

If there is a remainder. it is necessary to round up to the 
next whole number. In this case. the number of selected clock 
pulses becomes 213. 

Determine which switches to place in the Closed or: On position 
as follows: 

Selected clock pulses 213 
Clock pulses selected by switch 7 128 

(Difference) 85 
Clock pulses selected by switch 6 64 

(Difference) 21 
Clock pulses selected by switch 4 16 

(Difference) 5 
Clock pulses selected by switch 2 4 

(Difference) 1 
Clock pulses selected by switch 0 1 

(Difference) 0 
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Thus. placing switches o. 2. 4. 6, and 7 in the Closed or On 
position selects 63 sectors. Since a remainder existed in the 
calculation formula. the last ( 6 3rd) sector wi 11 be shorter 
than those preceding it. 

To calculate the number of bytes in each of the first 62 sec­
tors. based on the above switch settings. proceed as follows: 

• Add 1 to the selected clock pulses: 213 + 1 = 214 

• For 300 and 340 MB drives. multiply this number by the 
number of bytes per clock pulse (1.5) to find the number 
of bytes per sector: 214 X 1.5 = 321.0 

• For 515 MB drives. multiply the same number by the number 
of bytes per clock pulse ( 2. 25) to find the number of 
bytes per sector: 214 X 2.25 = 481.5 

To calculate the number of bytes in the 63rd sector for 300 and 
340 MB drives. proceed as follows: 

• Multiply the number of bytes per sector (calculated 
above) by 62 (the number of full-length sectors): 
321 x 62 = 19 902 

• Subtract this number from the number of bytes per track 
(20 160) to find the number of bytes in the 63rd sector: 
20 160 - 19 902 = 258 

To calculate the number of bytes in the 63rd sector for 515 MB 
drives. proceed as follows: 

• Multiply the number of bytes per sector (calculated 
above) by 62 (the number of full-length sectors): 
481.5 x 62 = 29 853 

• Subtract this number from the number of bytes per track 
(30 240) to find the number of bytes in the 63rd sector: 
30 240 - 29 853 = 387 

CHECKOUT 

After completing installation of the drive. follow the sequence 
outlined below for initial startup. Refer to section 2 of this 
manual for information about operation of the drive. 

1. Install logic plug in operator panel. Logic plug for 
each drive in a system must have a unique number. 

2. Remove drive top cover and set LOCAL/REMOTE switch to 
LOCAL position. 
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3. Set circuit breaker CBl at rear of power supply in ON po­
sition. and observe that the drive cooling fan operates. 

4. Press START switch on drive operator panel. and observe 
that the following events occur: 

• The drive motor starts. 

• The Ready indicator (inside the START switch) 1 iqhts 
steadily within 45 seconds of startup. This indicates 
that the drive motor is up to speed and that the heads 
are at track O. 

If any of these events do not occur. a problem exists in 
the drive. Then refer to troubleshooting information 
either in appendix A of this manual or in volume 2 of the 
hardware maintenance manual. 

5. Power down drive. 

6. Set LOCAL/REMOTE switch to REMOTE position if remote op­
eration is desired and install top cover. 

7. Return drive to normal operating position in equipment 
rack. 

8. Drive is now ready for online operation. 
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PARTS DATA 4 

INTRODUCTION 

This section contains listings of field replaceable parts 
(including FRUs). manufacturer 1 s recommended spare parts. and 
accessories. Use only MPI replacement parts. Using 
non-CDC/MPI parts can adversely affect safety. Using other 
manufacturers 1 parts could also degrade reliability. increase 
maintenance downtime. and void warranty coverage. 

FIELD REPLACEABLE PARTS LIST 

This listing is divided into four columns: 

• INDEX NO - The numbers in this column correspond to the 
numbers shown within the facing page illustration. 

• PART NUMBER - Contains one of the following: 

• 

1. Eight digit part number - use this number to order a 
replacement part. Within the continental U.S .• parts 
may be ordered from Control Data Corporation. World 
Distribution Center. 304 North Dale St .• St. Paul. MN. 
55103. Telephone 612-292-2200. 

2. Optional - parts which are not used in all applica-­
tions. To determine usage in a particular equipment. 
you must first know the Equipment Package part number 
(refer to Equipment Configuration in section 1 of this 
manual for definition and location of this number) and 
then refer to table 4-1. Table 4-1 contains the 
Equipment Package part number (the first 6 digits are 
on line l. and the last 2 digits are on line 2) and a 
list of optional parts. If an optional part is used 
in a particular Equipment Package. "XX" will appear in 
that column. 

3. Spare - indicates that the item is a manufacturer 1 s 
recommended spare part. Refer to table 4-2 for re­
placement part number information. 

PART DESCRIPTION 
tion. If an item 
item. it indicates 
(assembly). 

Contains part nomenclature/descrip­
is indented more than the previous 
it is part of the previous item 
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• NOTE - Usually contains entries to 
between machine configurations (i.e. , 
older units vs newer units, etc.). 

define differences 
model differences, 

MANUFACTURER'S RECOMMENDED SPARE PARTS 

This listing (table 4-2) is divided into three columns: 

• DESCRIPTION/NOTES - Contains the part nomenclature/des­
cription and other pertinent information. 

• PART NUMBER - Contains the part number of the part when 
the unit was manufactured or as a result of the latest 
FCO. This part can be used as a replacement on the ser­
ies code and types of units indicated in the Descrip­
tion/Notes column. However, always use Replacement Part 
Number when ordering new parts or spares. 

• REPLACEMENT PART NUMBER -
replacement part number. 
replacement or spare parts. 

ACCESSORIES 

Contains the interchangeable 
Use this number for ordering 

This listing (table 4-3) contains the following: 

• PART NUMBER - Use this number to order this part. See 
Field Replaceable Parts List for ordering information. 

• DESCRIPTION - Contains the part nomenclature/description. 
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Figure 4 -1 
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I INDEX I PART PART DESCRIPTION NOTE 
I NO I NO 

1 92743156 SCREW. PHH. 6-32 x 3/16 
2 72852546 COVER 
3 Optional INSERT. Front Panel 
4 Optional EMBLEM. Product Ident 
5 Spare FILTER. Primary Except PA5NlC 
5 45070750 FILTER ASSEMBLY PA5NlC only 
6 53879414 SCREW. W/WASHER. 6-32 x 1/2 
7 Optional LATCH. Cabinet 
8 Optional PANEL. Front 
9 Optional SCREW. PHH. 8-32 x 1/4 
10 Optional WASHER. .ff:8 
11 Optional SPRING 

83324760 K 4-5 
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IINDEXI PART 
I NO I NO 

1 
2 

3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
7 
8 
9 
10 
11 
12 

Spare 

Spare 
94394255 
15181644 
15181647 
94394256 
15181643 
15181646 
94394257 
15181645 
15181648 
92001710 
10125711 
Spare 
10126401 
Spare 
10127102 
81903870 

Note 1: 

Note 2: 

Note 3: 

Note 4: 

83324760 K 

PART DESCRIPTION 

OPERATOR PANEL 
LOGIC PLUG 
LOGIC PLUG KIT (PA5NlC only) 
LENS. 11 START 11 

LENS. II START" 
LENS. 11 MARCHE II 
LENS. 11 FAULT 11 

LENS. 11 FAULT 11 

LENS. 11 FAUTE II 

LENS. 11 WRITE PROTECT" 
LENS. "WRITE PROTECT 11 

LENS. 11 PROT. ECRIT" 
SCREW W/WASHER. 6-32 x 5/16 
SCREW. PHH, 6-32 x 3/16 
FAULT DISPLAY BOARD 
LOCKWASHER, #6 
FAULT STATUS CABLE 
SCREW. PHH. 4-40 x 1/4 
BRACKET, Switch 

NOTE 

See Note 4 
See Note 2 
See Note 1 
See Note 2 
See Note 3 
See Note 1 
See Note 2 
See Note 3 
See Note 1 
See Note 2 
See Note 3 

See Note 2 
See Note 2 

Used on older operator panels. which have 
logic plugs without indicator lights. 

Used on newer operator panels, which have 
logic plugs with indicator lights. 

Used on PA5NlE. PA5N2D drives only. 

Refer to table 4-3 (Accessories) for listing 
of available logic plugs. 
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IINDEXI PART 
I NO I NO 

1 
2 
3 
4 
5 
6 

92001710 
Spare 
Spare 
Spare 
92001704 
10127111 

83324760 H 

PART DESCRIPTION 

SCREW W/WASHER. 6-32 x 5/16 
CONTROL BOARD 
I/0 BOARD 
MOTHER BOARD 
SCREW W/WASHER. 6-32 x 3/8 
SCREW. PHH. 6-32 x 1/4 

NOTE 
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I INDEX I PART PART DESCRIPTION NOTE 
I NO I NO 

1 92001710 SCREW W/WASHER. 6-32 x 5/16 
2 92001705 SCREW W/WASHER. 6-32 x 1/2 
3 92723601 SPACER 
4 Spare READ/WRITE BOARD 
5 51805802 BUMPER 
6 72857460 BRACKET. R/W Board See Note 1 
6 72857462 BRACKET. R/W Board See Note 2 
6 72857463 BRACKET. R/W Board See Note 3 
7 94385500 CHANNEL. Rubber 
e Spare MOT SPD & PWR AMP BOARD 

Note 1: Used on S/C 06 & Blw drives. 
Note 2: Used on S/C 07 thru 12 drives without 

ECO DJ30240 installed. 
Note 3: Used on S/C 13 & Abv drives. and on drives 

with ECO DJ30240 installed. 

83324760 G 4-11 



• 

t\ Cl /~ 
• ~ >\/ \ • ,-' 4 ,/ s 

22-1400G 

Figure 4-6 

4-12 83324760 K 



I INDEX I 
I NO I 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

PART PART DESCRIPTION NOTE 
NO 

10127124 SCREW. PHH. 8-32 x 5/8 See Note 1 
94375408 GUARD. Finger 
Spare FAN ASSEMBLY 
10127141 SCREW. PHH. 10-32 x 5/16 
10126403 LOCKWASHER. +1=10 
94375825 SCREW. PHH. 8--16 x 1/2 
72854290 NUT. Square 
Optional SLIDE ASSEMBLY. LH 
Optional SLIDE ASSEMBLY. RH 
93265870 BRACKET. Support See Note 2 

Note 1: Older fans with untapped holes use self­
tapping screws. p/n 17901518. 

Note 2: Used on integral power supply drives only. 
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I INDEX I PART PART DESCRIPTION NOTE 
I NO I NO 

1 10127141 SCREW, PHH, 10-32 x 5/16 
2 Spare MODULE ASSEMBLY 
3 10125805 LOCKWASHER, #10 
4 93148609 CLIP, Tension 
5 94281477 GROUND CABLE 
6 92001710 SCREW, PHH, 6-32 x 5/16 
7 72859942 BAR, Retaining 
8 93568017 SHOCK MOUNT 
9 10125607 WASHER, #10 

I 10 10126403 LOCKWASHER, #10 
11 72857451 BASE See Note 1 
11 72857453 BASE See Note 2 
11 72857454 BASE See Note 3 
12 94241019 CLIP, Cable 
13 41286580 PAD, Rubber 
14 41286510 DAMPER, Vibration 
15 94047052 WASHER, Special 
16 10126402 LOCKWASHER, #8 
17 10127120 SCREW, PHH, 8-32 x 1/4 

Note 1: Used on S/C 06 & Blw drives. 

Note 2: Used on S/C 07 thru 12 drives without 
ECO DJ30240 installed. 

Note 3: Used on S/C 13 & Abv drives, and on drives 
with ECO DJ30240 installed. 

83324760 L 4-15 



I 

4-16 

\ 
3 

2 
/ 13 

[",.B / 10 "" s I(//)~.( ! ~ 
I~ 

Figure 4 -8 

20 

r1 
10 

83324760 L 



I INDEX I PART 
I NO I NO 

1 10126233 
2 92602004 
3 72855730 
4 10126260 
5 94241019 
6 92039213 
7 Spare 
8 95796513 
9 95138481 
10 10126218 
11 72856001 
12 46618990 
13 10125605 
14 10126256 
15 Spare 
16 73157960 
17 10125806 
18 94915601 
19 92727238 
19 10127131 
20 94241002 
21 72855770 
21 95259411 

Note 1: 

Note 2: 

Note 3: 

83324760 K 

PART DESCRIPTION NOTE 

SCREW, Socket Hd, 10-24 x 3/8 
CLAMP, Cable 
SUPPORT 
SCREW, Socket Hd, 1/4-20 x 1 1/2 
CLIP 
WASHER, Special 
BRAKE ASSEMBLY 
CLOSURE, Vinyl On newer modules 
SUPPORT, Cover On older modules 
SCREW, Socket Hd, 6-32 x 3/8 
SHIELD, Motor 
HANDLE, Module See Note 3 
WASHER #6 
SCREW, Socket Hd, 1/4-20 x 3/4 
GROUND SPRING ASSEMBLY 
TAPE 
LOCKWASHER, 1/4 
FITTING, Miniature On newer modules 
SCREW, Socket Hd, 8-32 x 3/8 See Note 1 
SCREW, PHH, 10-24 x 3/8 See Note 2 
CLIP 
SUPPORT, Cover See Note 1 
SUPPORT, Cover See Note 2 

Used only on S/C 03 & Blw drives without ECO 
05752 installed. 

Used only on S/C 04 & Abv drives, and on 
drives with ECO 05752 installed. 

Not used on early model drives. 
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I INDEX I PART 
I NO I NO 

l 94369549 
2 Spare 
3 Spare 
4 Optional 
5 92905077 
6 10127121 
7 10126402 
8 10125606 
9 92723680 
10 92723681 
11 17901509 
12 93402700 
13 80547300 
14 10125804 
15 10125106 

Note l: 

Note 2: 

83324760 J 

PART DESCRIPTION NOTE 

GROUND CABT .. E See Note l 
POWER SUPPLY. Remote 
DC POWER CABLE (Pl5/P40) 
AC POWER CABLE (POl) 
SCREW. PHH. 8-32 x 1/2 see Note 2 
SCREW. PHH. 8-32 x 5/16 See Note 2 
LOCKWASHER. #8 See Note 2 
WASHER. #8 See Note 2 
MOUNT. LH See Note 2 
MOUNT. RH See Note 2 
SCREW. PHH. 6-32 x 3/8 See Note 2 
BRACKET. Mounting See Note 2 
DC POWER CABLE (P35/J40) 
LOCKWASHER. #8 see Note 2 
NUT. 8-32 See Note 2 

Supplied with PA5GlC/K. PA5G2K. PA5NlF. PA5N2F 
drives only. 

Not supplied with PA5GlK. PA5G2K. PA5NlF. 
PA5N2F drives. 
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I INDEX I 
I ___NO_ I 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
11 
12 

PART PART DESCRIPTION NOTE 
NO 

Spare POWER SUPPLY. Integral 
10125108 NUT. Hex. 10-32 
10126403 LOCKWASHER. #10 
Optional AC POWER CABLE (POl) 
94385500 CHANNEL. Rubber 
92475850 GASKET. RF 
72854290 NUT. Square 
Spare DC POWER CABLE (Pl5/P35) 
10127111 SCREW. PHH. 6-32 x 1/4 
76376370 PLATE. Cover See Note 
76376371 PLATE. Cover See Note 
94281437 GROUND CABLE 
94375825 SCREW. PHH. 8-16 x 1/2 

Note 1: Used on longer type {p/n 81542300) power 
supplies. 

Note 2: Used on shorter type power supplies. 

I 
_I 

1 
2 
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I INDEX I PART PART DESCRIPTION NOTE 
I NO I NO 

1 10127111 SCREW, PHH, 6-32 x 1/4 
2 92010915 CLIP, Connector 
3 10127105 SCREW, PHH, 4-40 x 1/2 
4 10125103 NUT, Hex, 4-40 
5 10125801 LOCKWASHER, +1:4 
6 10125603 WASHER, +1:4 
7 Spare 11 A11 CABLE, Internal 
8 Spare 11 B11 CABLE, Internal 
9 72856550 PLATE, I/0 (Single Ch) 
9 72856551 PLATE, I/O (Dual Ch) 
10 NOT SUPPLIED 
11 NOT SUPPLIED 
12 Optional TERMINATOR 
13 94274116 TERMINAL 
14 10126401 LOCKWASHER, +1:6 
15 10127113 SCREW, PHH, 6-32 x 3/8 
16 10125605 WASHER, +1:6 
17 72851240 BRACKET, Cable 
18 72851231 CLAMP, Strain Relief 
19 72851230 CLAMP, Grounding 
20 10126401 LOCKWASHER, +1:6 
21 10127146 SCREW, PHH, 10-32 x 7/8 
22 10126403 LOCKWASHER, +1:10 
23 10125607 WASHER, +no 
24 92070380 SHIELD, I/O 

93920481 CLAMP (for flat cables) 
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I INDEX I PART PART DESCRIPTION NOTE 
I NO I NO 

1 Spare "Au CABLE. Internal 
2 Spare "B" CABLE. Internal 
3 10125603 WASHER. +!:4 
4 10125801 LOCKWASHER. #4 
5 17901508 SCREW. PHH. 6-32 x 1/4 
6 10127105 SCREW. PHH. 4-40 x 1/2 
7 10125103 NUT. Hex. 4-40 
8 95643808 WASHER. Insulated 
9 95797301 WASHER. Phenolic 
10 94274116 TERMINAL 
11 95510030 NUT. Hex. 6-32 
12 72855611 PLATE. I/O (Single Ch) 
12 72855613 PLATE. I/0 (Dual Ch) 
13 92751168 SCREW. PHH. 6-32 x 3/4 
14 95524401 LOCKWASHER. +!:6 
15 94274104 TERMINAL 
16 94047078 WASHER. Special 
17 Optional "A" CABLE. External 
18 Optional 11 B 11 CABLE. External 
19 72851231 CLAMP. Strain Relief See Note 1 
19 45419021 CLAMP. Strain Relief See Note 2 
20 72851230 CLAMP. Grounding See Note 1 
20 45419020 CLAMP. Grounding See Note 2 
21 10127113 SCREW. PHH. 6-32 x 3/8 
22 10125605 WASHER. +!:6 
23 10126401 LOCKWASHER. +!:6 
24 10127146 SCREW. PHH. 10-32 x 7/8 
25 10126403 LOCKWASHER. +!:10 
26 72851240 BRACKET. Cable 
27 10125605 WASHER. #6 
28 92070380 SHIELD. I/O 
29 92010915 CLIP. Connector 
30 10127113 SCREW. PHH. 6-32 x 3/8 
31 10126103 LOCKWASHER. +!:6 
32 76376380 GROUND CABLE 
33 10125108 NUT. Hex. 10-32 
34 Optional TERMINATOR 

93920481 CLAMP (for flat cables) See Note 1 

Note 1: Not used on PA5NlD/PA5N2E drives. 
Note 2: Used on PA5NlD/PA5N2E drives only. 
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I INDEX I PART 
I NO I NO 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
12 
13 
14 
15 
16 
17 
18 
19 
19 
20 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

Spare 
Spare 
10125603 
10125801 
10127121 
10127105 
10125103 
95643808 
95797301 
94274116 
95510030 
95131791 
95131795 
92751168 
95524401 
94274104 
94047078 
Optional 
Optional 
72851232 
45419023 
72851233 
45419022 
10127113 
10125605 
10126402 
10127146 
10126403 
72851241 
10125606 
92070381 
92010915 
10127122 
10126103 
76376381 
10125108 
Optional 
93920483 

PART DESCRIPTION 

"A" CABLE. Internal 
11 B 11 CABLE. Internal 
WASHER. #:4 
LOCKWASHER. #:4 
SCREW. PHH. 8-32 x 5/16 
SCREW. PHH. 4-40 x 1/2 
NUT. Hex. 4-40 
WASHER. Insulated 
WASHER. Phenolic 
TERMINAL 
NUT. Hex. 6-32 
PLATE. I/O (Sinqle Ch) 
PLATE. I/0 (Dual Ch) 
SCREW. PHH. 6-32 x 3/4 
LOCKWASHER. 4+6 
TERMINAL 
WASHER. Special 
"A" CABLE. External 
11 B11 CABLE. External 
CLAMP. Strain Relief 
CLAMP. Strain Relief 
CLAMP. Groundinq 
CLAMP. Groundinq 
SCREW. PHH. 6-32 x 3/8 
WASHER. #:6 
LOCKWASHER. #:8 
SCREW. PHH. 10-32 x 7/8 
LOCKWASHER. #:10 
BRACKET. Cable 
WASHER. #:8 
SHIELD. I/0 
CLIP. Connector 
SCREW. PHH. 8-32 x 3/8 
LOCKWASHER. #:6 
GROUND CABLE 
NUT. Hex. 10-32 
TERMINATOR 
CLAMP (for flat cables) 

NOTE 

See Note 1 
See Note 2 
See Note 1 
See Note 2 

Note 1: Not used on PA5NlD/E. PA5N2E drives. 
Note 2: Used on PA5NlD/E. PA5N2D/E drives only. 
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I INDEX I PART 
I NO NO 

1 Spare 
2 Spare 
3 95752260 
3 95752261 
4 95524401 
5 94274104 
6 94047078 
7 95643808 
8 95797301 
9 94274116 
10 95510030 
11 92751164 
12 10127104 
13 15183357 
14 15183358 
15 17901508 
15 10127121 
16 Optional 
17 45071901 
18 76376381 
19 10126403 
20 10125108 

81308300 
21 45070640 
22 45070641 
23 17901509 

Note 1: 

Note 2: 

83324760 J 

PART DESCRIPTION NOTE 

11 A11 CABLE. Internal 
11 B 11 CABLE. Internal 
PLATE. I/0 See Note 
PLATE. 1/0 See Note 
LOCKWASHER. #6 
TERMINAL 
WASHER. Special 
WASHER. Insulated 
WASHER. Phenolic 
TERMINAL 
NUT. Hex. 6-32 
SCREW. PHH. 6-32 x 1/2 
SCREW. PHH. 4-40 x 3/8 
GROUND PLANE 
GROUND PLANE 
SCREW. PHH. 6-32 x 1/4 See Note 
SCREW. PHH. 8-32 x 5/16 See Note 
TERMINATOR 
BOOT. Ground Luq 
GROUND CABT .. E See Note 
LOCKWASHER. #6 See Note 
NUT. 10-32 See Note 
CLAMP ASSEMBLY See Note 

RESTRAINT. A Cable See Note 
RESTRAINT. B Cable See Note 
SCREW. PHH. 6-32 x 3/8 See Note 

Used on longer type (p/n 81542300) power 
supplies. 
Used on shorter type power supplies. 

1 
2 

1 
2 

2 
2 
2 
2 
2 
2 
2 
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TABLE 4-1. OPTIONAL PARTS 

I PART I 300 MB* EQUIPMENT PACKAGE 956778XX 
IPART NO. DESCRIPTION to1102!03I04105l06 07 I 
180385201 PA5JlB DRIVE IXX XXI I 
180385202 PA5J2B DRIVE I xx IXXt xx 
80385203 PA5JlC DRIVE I IXX 
80385204 PA5JlD DRIVE I I xx 
72858101 INSERT, Fr Pan xx xx xx XXI xx 
72858111 INSERT, Fr Pan I xx 
72858116 INSERT, Fr Pan xx 
94397022 EMBLEM xx xx xx xx xx 
72854001 PANEL, Front xx xx xx xx xx 
72854011 PANEL, Front xx 
72854018 PANEL, Front xx 
10127120 SCREW,8-32xl/4 xx xx xx xx 
10125606 WASHER, :ff:8 xx xx xx xx 
94205567 SPRING xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx 
73157938 SLIDE ASSY, LH xx xx xx xx xx xx xx 
73157939 SLIDE ASSY, RH xx xx xx xx xx xx xx 
75168323 AC CABLE (POl) xx xx 
75168324 AC CABLE (POl) xx xx xx xx 
75168348 AC CABLE (POl) xx 

*Integra Power Supply Drives 

Table Continued on Next Page 
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TABLE 4-1. OPTIONAL PARTS (Contd) 

PART 300 MB* EQUIPMENT PACKAGE 765368XX 
PART NO. DESCRIPTION 01 02 03 04 
92609501 PA5JlA DRIVE xx xx 
92609502 PA5J2A DRIVE xx xx 
72858101 INSERT, Fr Pan xx xx xx xx 
94397022 EMBLEM xx xx xx xx 
72854001 PANEL, Front xx xx xx xx 
73157938 SLIDE ASSY, LH xx xx xx xx 
73157939 SLIDE ASSY, RH xx xx xx xx 
75168323 AC CABLE (POl) xx xx 
75168324 AC CABLE (POl) xx xx 

*Remote Power Supply Drives 

Table Continued on Next Page 
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TABLE 4-1. OPTIONAL PARTS (Contd) 

PART 340 MB* EQUIPMENT PACKAGE 730899xx 
PART NO. DESCRIPTION 00 01 03 04 OS 07 08 12 13 14 15 16 17 
73088701 PASGlA DRIVE xx xx xx xx 
73088702 PASG2A DRIVE xx xx 
73088704 PASGlB DRIVE xx 
73088705 PASG2B DRIVE xx 
73088706 PASGlC DRIVE xx 
73088710 PASGlK DRIVE xx xx 
73088711 PASG2K DRIVE xx xx 
72858101 INSERT, Fr Pan xx xx xx xx xx 
72858103 INSERT, Fr Pan xx 
72858106 INSERT, Fr Pan xx xx 
72858107 INSERT 1 Fr Pan xx xx 
72858117 INSERT, Fr Pan xx 
94397022 EMBLEM 1 Pr Id xx xx xx xx xx 
72854001 PANEL 1 Front xx xx xx xx xx xx 
72854002 PANEL, Front xx 
72854006 PANEL. Front xx xx 
72854007 PANEL, Front xx xx 
72854222 PANEL, Front xx xx 
10127120 SCREW 1 8-32Xl/4 xx xx xx xx xx xx xx 
10125606 WASHER, #8 xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx xx xx IXX 
73157938 SLIDE ASSY 1 LH xx xx xx xx xx xx xx xx xx 

(73157939 SLIDE ASSY, RH xx xx xx xx xx xx xx xx XXI 
75168315 AC CABLE (POl} xx I 
75168323 AC CABLE (POl} xx xx I 
75168325 AC CABLE (POl} xx xx I 
75168347 AC CABLE (POl} xx xx xx XXI 
93270700 TERMINATOR xx xx xx I 

I 
I 

*Remote Power Supply Drives 

Table Continued on Next Page 
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TABLE 4-1. OPTIONAL PARTS (Contd) 

I PART 340 MB* EQUIPMENT PACKAGE 730899xx 
PART NO. I DESCRIPTION 18 21 
73088701 PA5GlA DRIVE xx xx 
72858101 INSERT, Fr Pan xx xx 
94397022 EMBLEM, Pr Id xx xx 
72854001 PANEL, Front xx xx 
10127120 SCREW,8-32xl/4 xx xx 
10125606 WASHER, *8 xx xx 
94205567 SPRING xx xx 
72857411 LATCH, Cabinet xx xx 
75168347 AC CABLE (POl) xx 

*Remote Power Supply Dr ves 

Table Continued on Next Page 

83324760 K 4-33 



TABLE 4-1. OPTIONAL PARTS (Contd) 

PART 340 MB* EQUIPMENT PACKAGE 929178xx I 
PART NO. DESCRIPTION Oll02I06I07I08 09 10ll2ll3ll4ll5ll6ll7I 
94041201 PA5GlD DRIVE xx I IXX I I I IXX I I 
94041202 PA5G2D DRIVE xx I I xx xx I I I xx I 
94041206 PA5GlG DRIVE xx I IXX I I 
94041207 PA5G2E DRIVE xx I xx I 
94041209 PA5G2G DRIVE xx I 
94041210 PA5GlL DRIVE xx 
72858101 INSERT 1 Fr Pan xx xx xx xx xx 
72858106 INSERT 1 Fr Pan xx xx xx xx 
72858111 INSERT 1 Fr Pan xx 
72858113 INSERT 1 Fr Pan xx 
72858114 INSERT 1 Fr Pan xx 
94397022 EMBLEM 1 Pr Id xx xx xx xx xx 
72854001 PANEL 1 Front xx xx xx xx xx 
72854006 PANEL 1 Front xx xx xx xx 
72854011 PANEL 1 Front xx 
72854014 PANEL 1 Front xx 
72854016 PANEL 1 Front xx 
72854222 PANEL 1 Front xx 
10127120 SCREW 1 8-32xl/4 xx xx xx xx xx xx xx xx xx 
10125606 WASHER, #:8 xx xx xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx xx xx 
72857411 LATCH 1 Cabinet xx xx xx xx xx xx xx xx xx 
73157938 SLIDE ASSY 1 LH xx xx xx xx xx xx xx xx xx xx xx xx xx 
73157939 SLIDE ASSY 1 RH xx xx xx xx xx xx xx xx xx xx xx xx xx 
75168323 AC CABLE (POl} xx xx xx 
75168324 AC CABLE {POl} xx xx xx 
75168334 AC CABLE (POl} xx 
75168347 AC CABLE {POl} xx xx xx xx xx xx 
81537401 11A11 CABLE 1 Ext xx 
81537403 11 A11 CABLE. Ext xx 
92708902 11 B11 CABLE 1 Ext xx 
92708903 11 B 11 CABLE 1 Ext xx 
93270700 TERMINATOR xx xx xx xx xx xx xx 
92678801 F II.LER PANEL xx 
92678806 FILLER PANEL xx 
81244503 BAR KIT xx 
81244508 BAR KIT xx 
12263496 WRIST STRAP xx 

*Integral Power Supply Drives 

Table Continued on Next Page 

4-34 83324760 K 



TABLE 4-·l. OPTIONAL PARTS {Contd) 

PART 340 MB* EQUIPMENT PACKAGE 929178xx 
PART NO. DESCRIPTION 18 19120 21 24 27 28 29 30 31 
94041201 PA5G1D DRIVE xx I xx xx 
94041209 PA5G1S DRIVE I xx 
94041211 PA5GlM DRIVE xx 
94041212 PA5G2M DRIVE xx 
94041213 PA5GlN DRIVE xx 
94041216 PA5GlR DRIVE xx 
94041220 PA5GlT DRIVE xx 
94041221 PA5G2J DRIVE xx 
72858101 INSERT, Fr Pan xx xx 
72858108 INSERT, Fr Pan xx 
72858115 INSERT, Fr Pan xx xx 
72858117 INSERT, Fr Pan xx xx 
72858119 INSERT, Fr Pan xx xx 
72858120 INSERT, Fr Pan xx 
94397022lEMBLEM, Pr Id xx 
72854001 PANEL, Front xx xx xx xx 
72854008 PANEL, Front xx 
72854017 PANEL, Front xx xx 
72854020 PANEL, Front xx xx 
72854021 PANEL, Front xx 
10127120 SCREW,8-32xl/4 xx xx xx xx xx xx xx xx 
10125606 WASHER, ~8 xx xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx xx xx xx xx 
73157938 SLIDE ASSY, LH xx xx xx xx 
73157939 SLIDE ASSY, RH xx xx xx xx 
75168323 AC CABLE CPOl) xx xx xx xx xx 
75168324 AC CABLE (POl) xx xx 
75168334 AC CABLE (POl) xx xx 
81537400 "Au CABLE, Ext xx xx 
81537401 11 A11 CABLE, Ext xx xx 
92708900 11 B11 CABLE, Ext xx xx 
92708901 11 B 11 CABLE, Ext xx xx 
93270700 TERMINATOR xx xx xx 

*Integral Power Supply Drives 

Table Continued on Next Page 
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TABLE 4-L OPT.TONAL PARTS (Contd) 

I PART I 515 MB* EQUIPMENT PACKAGE 730888xx 1 
IPART NO. DESCRIPTION 00 Oll03I04 06 07JOBI09jlOlll 12 131141 
173089401 PA5NlA DRIVE xx XXI xx I I IXX XX! 
173089402 PA5N2A DRIVE xx IXX I I I 
173089405 PA5NlF DRIVE I XXIXX I 
173089406 PA5N2F DRIVE I I xx xx 
73089407 PA5Z2A DRIVE xx 
73089418 PA5ZlA DRIVE xx 
72858101 INSERT, Fr Pan xx xx xx xx xx xx xx 
72858103 INSERT, Fr Pan xx xx 
72858107 INSERT, Fr Pan xx xx 
94397022 EMBLEM, Pr Id xx xx xx xx xx xx xx 
72854001 PANEL, Front xx xx xx xx xx xx xx 
72854002 PANEL, Front xx xx 
72854007 PANEL, Front xx xx 
72854222 PANEL, Front xx xx 
10127120 SCREW,8-32Xl/4 xx xx xx xx xx xx xx xx 
10125606 WASHER, #8 xx xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx xx xx xx xx 
73157938 SLIDE ASSY, LH xx xx xx xx xx xx xx 
73157939 SLIDE ASSY, RH XX XX XX xx xx xx xx 
75168323 AC CABLE (POl} XXIXX xx xx 
75168324 AC CABLE (POl} I xx 
75168347 AC CABLE (POl} I xx xx xx xx I 
93270700 TERMINATOR I I xx I 

I 1 I 
I I 
I I 
I I I 
I I I 
I I I I 
I I I I 
I I I I 
I ) I I 
I I J ·~ 
1 I I I 

I I 
I 
I 
I 
I 
I 
I 

I I 
*Remote Power Supply Drives I 

I 
Table Continued on Next Page ·I 

I 

4-36 83324760 K 



TABLE 4-1. OPTIONAL PARTS (Contd) 

PART 
DESCRIPTION 

515 MB* EQUIPMENT PACKAGE 730888xx 
PART NO. 151 
73089401 PA5NlA DRIVE XXI 
72858101 INSERT, Fr Pan XXI 
94397022 EMBLEM, Pr Id XXI 
72854001 PANEL, Front XXI 
10127120 SCREW,8-32xl/4 XXI 
10125606 WASHER, :f+8 xx 
94205567 SPRING xx 
72857411 LATCH, Cabinet xx 
73157938 SLIDE ASSY, LH xx 
73157939 SLIDE ASSY, RH xx 
75168323 AC CABLE (POl) xx 
93270700 TERMINATOR xx 
81244503 BAR KIT xx 

*Remote Power Supply Dr ves 

Table Continued on Next Page 
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TABLE 4-1. OPTIONAL PARTS (Contd) 

I PART t 515 MB* EQUIPMENT PACKAGE 805088xx 
PART NO. I DESCRIPTION Oll02I04I05[06I07I08I09lllll2 13 14 15 
80371001 PA5NlB DRIVE xx IXX I I I I I 
80371002 PA5N2B DRIVE XXI xx xx I I I I 
80371004 PA5NlC DRIVE I xx xx I I 
80371006 PA5N2C DRIVE I xx I 
80371007 PA5N2D DRIVE xx 
80371008 PA5NlD DRIVE xx 
80371009 PA5N2E DRIVE xx 
80371010 PA5NlG DRIVE xx 
80371013 PA5NlE DRIVE xx 
72858101 INSERT 1 Fr Pan xx xx xx xx xx 
72858103 INSERT 1 Fr Pan xx xx xx 
72858111 INSERT 1 Fr Pan xx 
72858115 INSERT 1 Fr Pan xx 
72858118 INSERT 1 Fr Pan xx I 
94397022 EMBLEM xx xx xx xx xx 
72854001 PANEL 1 Front xx xx xx xx xx 
72854002 PANEL 1 Front xx xx xx 
72854011 PANEL, Front xx 
72854017 PANEL 1 Front xx 
72854019 PANEL 1 Front xx 
10127120 SCREW 1 8-32Xl/4 xx xx xx xx xx xx xx xx xx 
10125606 WASHER, #8 xx xx xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx xx xx xx xx xx 
73157938 SLIDE ASSYI LH xx xx xx xx xx xx xx xx 
73157939 SLIDE ASSYI RH xx xx xx xx xx xx xx xx 
75168323 AC CABLE (POl) xx xx xx xx xx xx xx xx 
75168324 AC CABLE (POl) xx 
75168347 AC CABLE (POl) xx xx 
81537403 11 A11 CABLE 1 Ext xx 
92708903 11 B 11 CABLE 1 Ext xx 
93270700 TERMINATOR xx xx xx xx xx xx 
93270701 TERMINATOR xx xx 
92678801 FILLER PANEL xx 
81244503 BAR KIT xx 
12263496 WRIST STRAP xx 

*Integral Power Supply Drives 

Table Continued on Next Page 
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TABLE 4-1. OPTIONAL PARTS (Contd) 

PART 515 MB* EQUIPMENT PACKAGE 805088xx 
PART NO. DESCRIPTION 16 17 18 20 21 22 25 26 27 28 30 37 39 
80371001 PA5NlB DRIVE xx xx 
80371002 PA5N2B DRIVE xx xx 
80371007 PA5N2D DRIVE xx 
80371011 PA5N2G DRIVE xx 
80371015 PA5Z2B DRIVE xx 
80371016 PA521B DRIVE xx 
80371017 PA5NlH DRIVE xx 
80371020 PA5Z2C DRIVE xx xx 
80371022 PA5N2K DRIVE xx 
80371030 PA5ZlC DRIVE xx 
72858101 INSERT, Fr Pan xx xx xx xx 
72858103 INSERT 1 Fr Pan xx xx 
72858114 INSERT, Fr Pan xx 
72858115 INSERT, Fr Pan xx 
72858117 INSERT, Fr Pan xx xx 
72858118 INSERT, Fr Pan xx 
72858121 INSERT, Fr Pan xx xx 
94397022 EMBLEM xx xx xx xx 
72854001 PANEL, Front xx xx xx xx xx xx 
72854002 PANEL, Front xx xx 
72854016 PANEL 1 Front xx 
72854017 PANEL, Front xx 
72854019 PANEL 1 Front xx 
72854023 PANEL, Front xx xx 
72854222 PANEL, Front xx 
10127120 SCREW 1 8-32Xl/4 xx xx xx xx xx xx xx xx xx xx xx xx 

ll0125606 WASHER, #8 xx xx xx xx xx xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx xx xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx xx xx xx xx xx xx xx xx 
73157938 SLIDE ASSY 1 LH xx xx xx xx xx xx xx xx xx 
73157939 SLIDE ASSY 1 RH xx xx xx xx xx xx xx xx xx 
75168323 AC CABLE {POl} xx xx xx xx xx xx 
75168324 AC CABLE {POl} xx xx 
75168334 AC CABLE {POl} xx xx xx 
81537400 "A" CABLE, Ext xx 
81537401 11 A11 CABLE, Ext xx 
92708900 11 B11 CABLE, Ext xx 
92708902 11 B11 CABLE, Ext xx 
93270700 TERMINATOR xx xx xx xx xx xx xx 
92678808 FILLER PANEL xx xx 
81244504 BAR KIT xx 
81244510 BAR KIT xx xx 
81244512 BAR KIT xx xx 
*Integral Power Supply Drives 

Table Continued on Next Paqe 
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TABLE 4-1. OPTIONAL PARTS (Contd) 

I PART 515 MB* EQUIPMENT PACKAGE 805088xx 
!PART NO. DESCRIPTION 40 41 42 44 45146 47148149 so 
180371001 PASNlB DRIVE IXX xx I 
180371013 PASNlE DRIVE I xx 
180371015 PASZ2B DRIVE I xx 
180371017 PASNlH DRIVE I xx 
80371020 PA5Z2C DRIVE xx xx 
80371030 PASZlC DRIVE xx 
80371031 PASZ2D DRIVE xx xx 
72858101 INSERT, Fr Pan xx xx 
72858103 INSERT, Fr Pan xx xx xx 
72858117 INSERT, Fr Pan xx 
72858118 INSERT, Fr Pan xx 
72858122 INSERT, Fr Pan xx xx 
94397022 EMBLEM xx xx xx 
72854001 PANEL, Front xx xx xx 
72854002 PANEL, Front xx xx xx 
72854019 PANEL, Front xx 
72854024 PANEL, Front xx xx 
72854222 PANEL, Front xx 
10127120 SCREW,8-32xl/4 xx xx xx xx xx xx xx xx xx 
10125606 WASHER, #8 xx xx xx xx xx xx xx xx xx 
94205567 SPRING xx xx xx xx xx xx xx xx xx 
72857411 LATCH, Cabinet xx xx xx xx xx xx xx xx xx 
73157938 SLIDE ASSY, LH xx xx xx xx xx xx 
73157939 SLIDE ASSY, RH xx xx xx xx xx xx 
75168323 AC CABLE (POl) xx xx 
75168324 AC CABLE (POl) xx 
75168334lAC CABLE (POl) xx 
93270700 TERMINATOR xx xx xx xx 
92678810 FILLER PANEL . xx xx 
81244510 BAR KIT xx xx 
81244513 BAR KIT xx xx 

*Integral Power Supply Drives 
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TABLE 4-2. MANUFACTURER'S RECOMMENDED SPARE PARTS 

DESCRIPTION/NOTES 

FILTER. Primary (except PA5NlC) 
OPERATOR PANEL 

FPBX replacement kit (includes HPBX op­
erator panel assembly. logic plugs. 
lenses. and bracket) 

All except PA5ZlC. PA5Z2D 
PA5ZlC. PA5Z2D 

HPBX--S/C 08 & Abv 
LOGIC PLUG KIT (PA5NlC only) 
FAULT DISPLAY BOARD 

I SMD-0 Interface Drives 
BUQX--S/C 05 & Blw 
DUQX--S/C 06-16 
FUQX--S/C 17 & Abv 

SMD-E Interface Drives 
FUQX 

FAULT STATUS CABLE 
SMD-0 Interface Drives (Pl3/P19) 
SMD-E Interface Drives (Pl3/P17/P19) 

CONTROL BOARD 
300 MB 

YVCX--S/C 12-19 
ANVCX--S/C 19 & Abv 

340/515 MB (Except PA5Z2C) 
EVCX--S/C 06 & Blw (FCOs 30014. 30102) 
WVCX--S/C 07-09 (FCOs 30014. 30102) 
KVCX--S/C 10-11 
RVCX--S/C 12 (SMD-0 interface) 
TVCX--S/C 12 (SMD-E interface) 
UVCX--S/C 13-14 

AAVCX--S/C 15-19 
AKVCX--S/C 19 & Abv 

340/515 MB (PA5Z2C only) 
ZVCX--S/C 14-19 

AMVCX--S/C 19 & Abv 
I/O BOARD (Single Channel) 

SMD-0 Interface 
BSYX--S/C 05 & Blw 
DSYX--S/C 06-08 
ESYX--S/C 09-11 
GSYX--S/C 12 & Abv 

*Includes new _UQX board and Pl3/Pl9 cable. 

Table Continued on Next Page 
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PART 
NUMBER 

72852571 

54330905 
54330905 
54330907 
81397702 

54384501 
54384503 
54384505 

54384505 

47002001 
47002002 

54389323 
54389337 

54389305 
54389321 
54389310 
54389316 
54389318 
54389319 
54389325 
54389334 

54389324 
54389336 

54368101 
54368103 
54368104 
54368106 

REPLACE- I 
MENT PART 

NUMBER 
72852571 

17190500 
17190501 
54330907 
81397702 

47040251* 
47040251* 
54384505 

54384505 

47002001 
47002002 

5438933.7 
54389337 

54389334 
54389334 
54389334 
54389334 
54389334 
54389334 
54389334 
54389334 

54389336 
54389336 

54368106 
54368106 
54368106 
54368106 
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I 

TABLE 4-2. MANUFACTURER'S RECOMMENDED SPARE PARTS (Contd) 

I I !REPLACE- I 
I DESCRIPTION/NOTES I PART MENT PARTI 
'~~~~~~~~~~~~~~~~~~~~~~' ~N~UM==B=E=R"-'--=-N~UM~B=E=R..__I 
I SMD-E Interface I I 
I CVJX 54391702 54391702 I 
II/0 BOARD (Dual Channel) I 
I 300 MB SMD-0 Interface I 
I BVJX--S/C 12-13 54391701 54391705 I 
I FVJX--S/C 14 & Abv 54391705 54391705 I 
I 340/515 MB SMD-0 Interface I 
I BTQX--S/C 04 & Blw 54374901 54374904 I 

DTQX--S/C 05 & 18 54374903 54374904 I 
ETQX--S/C 19 & Abv 54374904 54374904 I 

340/515 MB SMD--E Interface I 
BVJX--S/C 13 & Blw 54391701 54391707 I 
FVJX--S/C 14-19 (All except PA5N2D) 54391705 54391707 I 
FVJX--S/C 14-17 (PA5N2D only) 54391705 54391707 I 
EVJX--S/C 18-19 (PA5N2D only) 54391704 54391707 I 
HVJX---S/C 19 & Abv 54391707 54391707 I 

MOTHER BOARD I 
BSVX--S/C 03 & Blw 54366901 54366902 I 
CSVX--S/C 04 & Abv 54366902 54366902 I 

READ/WRITE BOARD (300 MB Drives) I 
GUGX--S/C 12-14 54381307 54381308 I 
HUGX--S/C 15 & Abv 54381308 54381308 I 

READ/WRITE BOARD (340 MB Drives) I 
I BUGX--S/C 04 & Blw 54381301 54381305 I 
I CUGX--S/C 05-08 54381302 54381305 I 
I EUGX--S/C 09 & Abv 54381305 54381305 I 
READ/WRITE BOARD (515 MB Drives) I 

CSUX--S/C 04 & Blw 54366502 54391300 I 
AVHX--S/C 05 & Abv 54391300 54391300 I 

MOTOR SPD & PWR AMP BOARD 
BSWX--S/C 01 
CSWX--S/C 02-07 
ESWX--S/C 08 & Abv 

FAN ASSEMBLY 
MODULE ASSEMBLY (300 MB Drives) 

PA5JlA/B. PA5J2A/B 
PA5JlC 
PA5JlD 

MODULE ASSEMBLY (340 MB Drives) 
S/C 17 & Blw 

4-42 

PA5GlA/D/L/R, PA5G2A/D/G 
PA5GlB/G, PA5G2B/E 
PA5GlC 

Table Continued on Next Page 

54367301 54367304 
54367302 54367304 
54367304 54367304 
81235102 81235102 

92104301 92104301 
92104302192104302 
92104303192104303 

I 
I 

73090400173090411 
73090401173090412 
73090402173090413 
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TABLE 4-2. MANUFACTURER'S RECOMMENDED SPARE PARTS (Contd) 

DESCRIPTION/NOTES 

MODULE ASSEMBLY (340 MB Drives)(Contd) 
S/C 17 & Blw 

PA5GlK. PA5G2K 
PA5GlM.PA5G2M 
PA5GlN 
PA5GlS 
PA5GlT 

S/C 18 & Abv 
PA5GlA/D/L/R. PA5G2A/D/G 
PA5GlB/G. PA5G2B/E 
PA5GlC 
PA5GlK.PA5G2K 
PA5GlM.PA5G2M 
PA5GlN 
PA5GlS. PA5G2J 
PA5GlT 

MODULE ASSEMBLY (515 MB Drives) 
S/C 17 & Blw 

PA5NlA/B/H. PA5N2A/B/C. PA5ZlA/B. 
PA5Z2A/B 

PA5NlC 
PA5NlD. PA5N2E. PA5ZlC. PA5Z2D 
PA5NlE. PA5N2D 
PA5NlF. PA5N2F 
PA5NlG. PA5N2G 
PA5N2K 
PA5Z2C 

S/C 18 & Abv 
PA5NlA/B/H. PA5N2A/B/C. PA5ZlA/B. 

PA5Z2A/B 
PA5NlC 
PASNlD. PA5N2E. PASZlC. PASZ2D 
PA5NlE. PASN2D 
PA5NlF. PA5N2F 
PA5NlG. PA5N2G 
PA5N2K 
PA5Z2C 

BRAKE ASSEMBLY 
Older type (has 30-inch cable that con­

nects directly to Motor 
Speed/Power Amp board). 

Newer type (has 3-inch cable that con­
nects to Motor Wiring 
harness). 

Table Continued on Next Page 
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REPLACE- I 
PART MENT PART 

NUMBER NUMBER 

73090406 73090417 
73090408 73090419 
73090407 73090418 
73090409 73090420 
73090410 73090421 

73090411 73090411 
73090412 73090412 
73090413 73090413 
73090417 73090417 
73090419 73090419 
73090418 73090418 
73090420 73090420 
73090421 73090421 

73089100 73089118 
73089116 73089133 
73089102 73089119 
73089106 73089123 
73089103 73089120 
73089107 73089124 
73089109 73089126 
73089108 73089125 

73089118 73089118 
73089133 73089133 
73089119 73089119 
73089123 73089123 
73089120 73089120 
73089124 73089124 
73089126 73089126 
73089125 73089125 

72856100 72856100 

72856101 72856101 
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TABLE 4-2. MANUFACTURER'S RECOMMENDED SPARE PARTS (Contd) 

I I REPLACE- I 
DESCRIPTIONtNOTES j PART IMENT PART! 

POWER SUPPLY. Remote+ 
S/C 03 & Blw 
SIC 04-06 
SIC 07-12 (All except PA5GlKIPA5G2KI 

PA5JlAIPA5J2AIPA5NlFIPA5N2F) 
SIC 07-12 (PA5GlKIPA5G2KIPA5JlAIPA5J2A 

PA5NlFIPA5N2F) 
SIC 13 & Abv 

I NUMBER 
I 
172896502 
172896503 
1 
172896503 
I 
172896504 
72896504 

1 NUMBER I 
I 

72896504 I 
72896504 I 

I 
72896504 I 

I 
72896504 I 
72896504 I 

J POWER SUPPLY. Integral 
Longer Type 81542300 81542301*1 
Shorter Type 81542301 81542301 I 

DC POWER CABLE (Pl51P40)(Remote PIS Drives) 
1 foot (0.3 metre) long 
5 foot (1.5 metre) long 
5 foot (1.5 metre) long with right-angle 

connectors 
DC POWER CABLE(Pl5135)(Integral PIS Drives) 

·I "A" CABLE. Internal (Channel 1) 
PA5GlAIBICIK. PA5G2B. PA5JlAIC. PA5NlAIF. 
PA5ZlA 
PA5GlDILIMINIRISIT. PA5JlBID 

PA5NlBIEIGIH. PA5ZlBIC 
PA5G2A/K. PA5J2A. PASN2A/F. PA5Z2A 
PA5G2D/J/M. PA5J2B. PA5N2B/D/G/K. 

93991802 93991802 
92081500 92081500 

92081510 92081510 
80547301 80547301 

92439600 92439600 

92439606 92439606 
92439601 92439601 

PA5Z2B/C/D 192439607 92439607 
PA5NlC 192439609 92439609 

"A" CABLE. Internal (Channel 2) I I 
PA5G2A/K. PA5J2A. PA5N2AIF. PA5Z2A 192439602192439602 
PA5G2DIJ/M. PASJ2B. PA5N2B/D/G/K. I I 

PA5Z2B/C/D )92439608192439608 
"B" CABLE. Internal (Channel 1) I I 

PA5GlAIB/CIK. PA5G2B. PASJlA. PA5NlA/F. I I 
PA5ZlA 192246300 92246300 

J PA5GlD/L/M/N/R/S/T. PA5JlB/C/D I 
I PASNlB/EIG/H. PA5ZlB/C 192246306 92246306 
I PA5G2A/K. PA5J2A. PA5N2A/F. PASZ2A 192246301 92246301 
I PA5G2D/J/M. PA5J2B. PA5N2B/D/GIK. I 
I PASZ2B/C/D 192246307 92246307 
I PA5NlC 192246309 92246309 
l "B" CABLE. Internal (Channel 2) I 
1 PA5G2A/K. PA5J2A~ PA5N2A/F. PA5Z2A 192246302 92246302 
I PA5G2DIJ/M. PA5J2B. PA5N2B/D/G/K. I 
I ' PA5Z2B/C/D 192246308 92246308 
l+Power Supply is not supplied with equipment packages 
I 73089911121. 
l*Power Supply Conversion Kit. P/N 45776800 (45776802 is 
I required for PA5NlC). is also required. 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PART 
NUMBER 

12263496 
12263623 
12263624 
12263625 
12263626 
12263499 
12263627 
81537400 
81537401 
81537402 
81537403 
81537404 
81537405 
81537406 
81537407 
81537408 
92708900 
92708901 
92708902 
92708903 
92708904 
92708905 
92708906 
92708907 
93270700 
81244502 

24534808 

40125601 
10126403 
93991802 
92081500 
92081510 

92081501 
94398817 
94398818 
94398819 
94398820 
94398821 
94398822 
94398823 
94398824 

83324760 K 

TABLE 4-3. ACCESSORIES 

DESCRIPTION 
STATIC GROUND WRIST STRAP. 6 1/2 to 8 inch wrist 
STATIC GROUND WRIST STRAP. up to 6 1/2 inch wrist 
STATIC SHIELDING BAG. 5 x 8 inch 
STATIC SHIELDING BAG. 8 x 12 inch 
STATIC SHIELDING BAG. 10 x 12 inch 
STATIC SHIELDING BAG. 14 x 18 inch 
STATIC SHIELDING BAG. 16 x 24 inch 
I/O A CABLE. 5 foot (1.5 metre) long 
I/O A CABLE. 10 foot (3.0 metre) long 
IIO A CABLE. 15 foot (4.5 metre) long 
I/O A CABLE. 20 foot (6.1 metre) long 
I/0 A CABLE. 25 foot (7.6 metre) long 
IIO A CABLE. 30 foot (9.1 metre) long 
I/O A CABLE. 40 foot (12.2 metre) long 
I/O A CABLE. 50 foot (15.3 metre) long 
I/O A CABLE. 100 foot (30.6 metre) long 
I/O B CABLE. 5 foot (1.5 metre) long 
I/0 B CABLE. 10 foot (3.0 metre) long 
I/OB CABLE. 15 foot (4.5 metre) long 
I/OB CABLE. 20 foot (6.1 metre) long 
I/OB CABLE. 25 foot (7.6 metre) long 
I/OB CABLE. 30 foot (9.1 metre) long 
I/OB CABLE. 40 foot (12.2 metre) long 
I/OB CABLE. 50 foot (15.3 metre) long 
I/0 TERMINATOR 
DRIVE MOUNTING KIT (for mounting drive in a 

standard rack) 
GROUND STRAP. 9/16 inch wide (specify length 

desired) 
GROUND LUG 
LOCKWASHER. #10 (for grounding) 
DC POWER CABLE. 1 foot (0.3 metre) long 
DC POWER CABLE. 5 foot (1.5 metre) long 
DC POWER CABLE. 5 foot (1.5 metre) long with 

right-angle connectors 
DC POWER CABLE. 
LOGIC PLUG 0 
LOGIC PLUG 1 
LOGIC PLUG 2 
LOGIC PLUG 3 
LOGIC PLUG 4 
LOGIC PLUG 5 
LOGIC PLUG 6 
LOGIC PLUG 7 

8 foot (3.0 metre) long 
(See Note 1) 
(See Note 1) 
(See Note 1) 
(See Note 1) 
(See Note 1) 
(See Note 1) 
(See Note 1) 
(See Note 1) 

Table Continued on Next Page 
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TABLE 4-3. ACCESSORIES (Contd) 

PART 
NUMBER DESCRIPTION 

15181751 LOGIC PLUG I O II (See Note 2) 
15181752 LOGIC PLUG l" (See Note 2) 
15181753 LOGIC PLUG 2" (See Note 2) 
15181754 LOGIC PLUG 3 (See Note 2) 
15181755 LOGIC PLUG 4 (See Note 2) 
15181756 LOGIC PLUG 5 (See Note 2) 
15181757 LOGIC PLUG 6 (See Note 2) 
15181758 LOGIC PLUG 7 (See Note 2) 
15181663 LOGIC PLUG 8 (See Note 3) 
15181664 LOGIC PLUG 9 (See Note 3) 
15181665 LOGIC PLUG 10 11 (See Note 3) 
15181666 LOGIC PLUG 11 11 (See Note 3) 
15181667 LOGIC PLUG 12 11 (See Note 3) 
15181668 LOGIC PLUG 13 11 (See Note 3) 
15181669 LOGIC PLUG 11 14 11 (See Note 3) 
15181670 LOGIC PLUG 11 15 11 (See Note 3) 

Note 1: Used on older operator panels, which have logic 
plugs without indicator lights. 

Note 2: Used on newer operator panels, which have logic 
plugs with indicator lights. 

Note 3: Cannot be used with BSYX, DSYX, ESYX. BTQX. or 
DTQX I/O boards. 
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DIAGNOSTIC TESTING AND STATUS CODE SUMMARY A 

INTRODUCTION 

This appendix is a summary of diagnostic information and servo 
status codes. The summary briefly explains: 

• switches and Indicators 

• Test Selection 

• Test Descriptions 

• Status Code Summary 

To use this summary you must understand the detailed test 
descriptions found in volume 2 of the hardware maintenance 
manual. 

Before doing any troubleshooting you should be familiar with 
the troubleshooting information contained in volume 2 of the 
hardware maintenance manual. 

SWITCHES AND INDICATORS 

The off line diagnostics are initiated and monitored via 
switches and indicators on the maintenance panel (see figure 
A-1). This panel is located behind the front panel insert and 
filter. Table A-1 describes the function of the switches and 
indicators. 
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EXEC 
SWITCH 

HEX 
DISPLAY 

BDCJB---r----STEP SWITCH 

~0000000 -·-------1 -
LR/W·OC 
~--RD•WRT 

----WRT DIAGNOSTIC 
MODE 

SWITCH 

...._ ____ HD SEL 
-----lST SEEK 

'-------VOLT 
'"-------DIAG. MODE (GRN) 

Figure A-1. Maintenance Panel 

11D314A 
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TABLE A-1. 

Description 

Diagnostic 
Mode Switch 

STEP Switch 

EXEC Switch 
(Execute) 

Hex Display 

Diagnostic 
Mode 
Indicator 

First Seek 
Indicatori 

Read or Write 
and Not on 
Cylinder 
Indicator 1 

83324760 K 

MAINTENANCE PANEL SWITCHES AND INDICATORS 

Function 

Setting the switch to the up posit ion 
places the unit in diagnostic mode and 
disables the interface. The diagnostic 
mode indicator lights when the switch is 
set to diagnostic mode. 

Setting the switch to the down position 
permits normal controller selection on 
the interface. This also causes the 
drive to do an RTZ. 

Used to step the hex display pattern 
from O to F. Holding the switch down 
causes the numbers to increment continu­
ously and wrap around from F to O. 
Refer to EXEC switch. Note: Switch 
must be pressed for a minimum of 400 
milliseconds to activate. 

Used to enter values in memory. The en­
tries permit test selection. entry of 
test parameters, and test deselection. 
Note: Switch must be pressed for a 
minimum of 400 milliseconds to activate. 

Used to display current status when unit 
is operating in normal mode, or diagnos­
tic information when operating in diag­
nostic mode. 

Indicates that drive is in diagnostic 
mode. 

Indicates drive failed first seek/load 
attempt. 

Indicates read or write conditions ex­
isted during a seek operation (an off 
cylinder condition). 

Table Continued on Next Page 
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TABLE A-1. MAINTENANCE PANEL SWITCHES AND INDICATORS (Contd) 

Description Function 

Write 
Indicator1 

Read and Write 
Indicator 1 

Voltage 
Indicator 1 

Head Select 
Indicator 1 

Indicates that a write fault has oc­
curred. 

Indicates that a write and read command 
were active simultaneously. 

Indicates a below normal voltage condi­
tion has occurred. 

Indicates a multiple head selection con­
dition has occurred. 

1When cylinder logging is enabled via Test 10. the fault indi­
cators do not display meaningful information. Disregard 
fault indicators until cylinder logging has been disabled. 

TEST SELECTION 

Placing the Diagnostic Mode switch to the on (up) position 
causes 11 00 11 to be displayed in the hex display. Pressing the 
STEP switch after mode selection increments the least 
significant (rightmost) display character. Once the desired 
character is displayed. press the EXEC switch to enter the 
character into memory. 

This procedure must be repeated for the most significant 
character. Pressing the EXEC switch after entering the test 
number in memory initiates test execution. After test 
completion. test 00 is enabled ( 11 00 11 in display). To determine 
if an error occurred. place the Diagnostic Mode switch in the 
off (down) position and observe the display. or execute 
Diagnostic Test oo. 
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TEST DESCRIPTIONS 

TEST 00 -- DISPLAY STATUS/ERROR CODE LOG 

This test displays the sixteen most recently generated 
status/error codes stored in memory locations 20 through 2F'. 
Pressing the STEP switch displays memory starting at location 
20. At the comp let ion of a successful power up. the contents 
are: oo (most recent code). 6D. 08. 01. 2E. 03. 02. 71. 70 
(oldest code). with 00 in all remaining locations. 

TEST 01 -- DISPLAY FAULT LOG OR CYLINDER LOG 

This test displays eight bytes stored in memory at locations 31 
through 38. Pressing the STEP switch displays the contents of 
these locations starting at location 31. Fol lowing Test 10. 
the last four cylinder addresses are displayed (two bytes per 
address). Otherwise. the eight most recent fault conditions 
are displayed. The definition of each bit within the fault 
byte is provided below: 

0 (LSB) 

1 

2 

3 

4 

5 

6 

7 (MSB) 

Definition 

Not Used (01) 

Voltage Fault (02} 

Write Fault (04) 

Read·Write Fault (08) 

(Read+Write)·Off Cylinder Fault (10} 

Head Select Fault (20) 

First Seek Fault (40) 

Not Used (80) 

TEST 02 -- PERFORM MPU INITIALIZATION 

This test reexecu tes the MPU ini t ia 1 iza t ion routine. If the 
spindle motor is operating. the test also reexecutes the first 
seek operation (spindle motor is not recycled). The expected 
contents for drive initialization with the spindle stopped 
are: 03 (latest status). 02. 71. 70. with oo in all remaining 
locations. The expected contents for drive initialization with 
the spindle operating are: 51 (latest status). Dl. 18, 70. 
with 00 in all remaining locations. 
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TEST 03 -- SWITCH DtSPlA Y TEST 

This test exercises the 
maintenance panel and is 
tests the hex display and 
switches {except STEP and 
STEP and EXEC switches. 

switches and indicators on the 
divided into three parts. Part 1 
fault indicators. Part 2 tests the 
EXEC switches). Part 3 tests the 

TEST 04 -- CALCULATE FOUR MOST LIKELY FAILED FIELD-REPLACEABLE UNITS 

This test uses the fault and status history as displayed by 
Tests 00 and 01 to predict the most likely cause of drive 
failure. The field-replaceable unit corresponding to each 
display is provided below. 

Hex Display Field-Replaceable Unit 

1 Power Supply 

2 Control Board 

3 Power Amplifier 

4 Module 

5 Read/Write Board 

6 Module 

7 Cooling Fan 

8 I/O Board 

9 Operator Panel 

A Mother Boa.rd 

B Module 

c Module 

D Maintenance Panel 

F Air Filter 

TEST 05 -- SERVO TEST 

This test automatically performs a series of RTZ. one-track. 
velocity recalibrate. and maximum-length seek operations. 

TEST 06 -- CLEAR STATUS/ERROR lOG 

This test clears the status/error log. 
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TESl 07 -- CLEAR FAULT LOG 

This test clears the fault log. 

TEST 08 -- DIRECT SEEK 

This test per f o:rms continuous seeks between cyl inde:r zero and 
the cylinder address loaded by Test OD. 

TEST 09 -- RANDOM SEEK 

This test performs :random seeks within the limits of cylinder 
zero and the maximum cylinder address. 

TEST OA-- DISPLAY/ALTER LOAD DELAY 

This test stores and displays a count corresponding to the 
amount of delay between seeks during the scan cycle portion of 
the load operation. A load delay count of 00 represents 
default. 

TEST OB -- NOT USED 

TEST OC -- DISPLAY EPROM PART NUMBER 

This test displays the eight-digit decimal part number of the 
EPROM located on the control board. 

TEST OD -- LOAD CYLINDER ADDRESS 

This test allows the operator to load a number to be used as 
the upper cylinder address in Test 08 (Direct Seek). 

TEST OE -- RETURN TO ZERO 

This test executes a return to zero (RTZ) seek. 

TEST OF -- DISABLE CYLINDER LOG 

This test disables cylinder address logging and enables fault 
logging. 
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TEST 10 -- ENABLE CYLINDER LOG 

This test causes cylinder addresses. rather than fault 
conditions. to be loaded into the fault log. Test 01 is used 
to display the last four cylinder addresses that were accessed. 

TEST 11 -- DISABLE FAN FAULT 

This test causes the servo MPU to disable the Fan Fault. 

TEST 12 -- ENABLE FAN FAULT 

This test causes the servo MPU to enable the Fan Fault. 

STATUS CODE SUMMARY 

Table A-2 provides a summary of the status codes. Refer to 
volume 2 of the hardware maintenance manual for descriptions. 
probable causes. and maintenance actions applicable to each 
status code. 
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TABLE A-2. STATUS CODE SUMMARY 

Status 
Code 

Normal On Cylinder 

oo Normal On Cylinder 

Normal Motor Stop 

Description 

01 Retracting Heads To Landing Zone 

02 Stopping Motor 

03 Motor Stopped OK 

07 

08 

09 

OA 

OB 

Normal Motor 

Motor Start 

Motor Start 

Speed OK Too 

Too Long To 

Too Long To 

Start 

In Progress (No Jog) 

In Progress (Including 

Soon 

Get Up To Speed (Retry) 

Get Up To Speed (Sensor 

Jog) 

Fault) 

OC Too Many Startup Failures (No Retry) 

OD Too Many Startup Failures (Sensor Fault) 

OE Motor Speed Too High 

OF Motor Speed Too Low 

10 Speed Loss Recovery With Seek Error 

Motor Stop During Recovery From Speed Drop 

11 Retracting Heads to Landing Zone 

12 Stopping Motor 

Table Continued on Next Page 
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Status 
Code 

TABLE A-2. STATUS CODE SUMMARY {Contd) 

Description 

Motor Start Outing Recovery From Speed Drop 

A-10 

18 Motor Start In Progress (Including Jog) 

19 Speed OK Too Soon 

lA Too Long To Get Up To Speed (Retry) 

lB Too Long To Get Up To Speed (Sensor Fault) 

lC Too Many Startup Failures (No Retry) 

lD Too Many Startup Failutes (Sensor Fault) 

lE Motor Speed Too High 

lF Motor Speed Too Low 

Normal Load 

21 Heads Loaded Before Load Begins 

22 Fault After Power Amplifier Driver Enabled 

25 Demodulator Active Timeout 

26 Cylinder Pulse Timeout 

27 Fault After Load Complete 

28 

2B 

2C 

2D 

Code 22 And Too 

Code 25 And Too 

Code 26 And Too 

Code 27 And too 

Power Sequence 

Many 

Many 

Many 

Many 

2E Sequence Power Delay 

Retries 

Retries 

lletries 

Retries 

Table Continued on Next Page 
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Status 
Code 

TABLE A-2. STATUS CODE SUMMARY (Contd) 

Description 

Normal RTZ 

30 Can't Move In From Outer Guard Band 

31 Lost Demodulator Active Before Turnaround 

33 Timeout During RTZ 

34 Backup Into Outer Guard Band 

35 Turnaround 

36 Out Of Guard Band Too Soon 

37 Can't Find Cylinder Pulse At Track -1 

38 Can't Find Fine Enable 

39 Settle In on Track o 

40 

41 

42 

43 

44 

45 

Normal Guard Bands 

Inner Guard Band Detected 

Inner Guard Band Detected 

Inner Guard Band Detected 

Outer Guard Band Detected 

Outer Guard Band Detected 

Outer Guard Band Detected 

Normal Seek Timeout 

46 Seek Timeout 

During Normal Seek 

During On Cylinder 

While On Cylinder 

During Normal Seek 

During On Cylinder 

While On Cylinder 

Routine 

Routine 

(Normal) can't Stop on Track During on Cylinder 
Routine 

47 Too Long To Get On Cylinder Sense 

48 Demodulator Active Lost During on Cylinder Routine 

49 Too Many Cylinder Pulses During Settle In 

4A Too Many On Cylinder Dropouts 

Table Continued on Next Page 
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Stat~s ' 
Cod.e 

TABLE A-2. STATUS CODE SUMMARY (Contd) 

Descr i.pt,ion 

Normal On Track 

4B Off Cylinder 

4C: Lost Demod:u\la.tor Active While On Cylinder 

4E Voltage Fault While On Cylinder 

{Normal) Illegal Cylinder Address Greater Than 710 

4D Illegal Cylinder Address 

Reset Dummy RTZ Mode Canceled 

SO Recovery From Low Vee Reset 

Sl Recovery From MPU Hang Reset 

S2 Recovered From Low Vee Reset And Subsequent Speed 
Loss 

53 Recoverea From MPU Hang And Subsequent Speed Loss 

sa Non-Maskable Interrupt 

S9 Software Interrupt 

SA PTM Test Failure 

SB Too Many Fan Faults (Greater Than 10) 

SC Fan Fault 

SF PIA Test Failure 

60 

61 

62 

63 

Servo 

Servo 

Servo 

Servo 

Servo 

Test 

Test 

Test 

Test 

Test 

Diagnostics 

Failure During 

Failure During 

Failure During 

Failure During 

RTZ 

Recalibrate 

1 Track Seek 

Maximum Length 

Table Continued on Next Page 
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TABLE A-2. STATUS CODE SUMMARY (Contd) 

Status 
Code 

Description 

Se.rvo Test Diagnostics (Contd) 

64 Failed Recalibrate Test 

65 1 Track Seek Too Fast 

66 1 Track Seek Too Slow 

67 Maximum Length Seek Too Slow 

68 Maximum Length Seek Too Fast 

69 Bad P.reseek Status 

6A Not Up To Speed Du.ring Seek Test 

6D Scan Cycle Or sweep Cycle Active 

70 Self Test Complete 

71 :e·an on 

72 Execute Switch Does Not Release 

7C On Cylinder Missing In I/O 

BO Fault Before Seek Begins 

90 Recovered F.rom Speed Loss 

Load And Fault Detected Before Seek Error Was Set 

Al Heads Loaded Before Load Begins 

A2 Fault After Power Amplifier Driver Enabled 

AS Demodulator Active Too Late 

A6 Cylinder Pulse Timeout 

A7 Fault Afte.r Load Complete 

AB Code 22 And Too Many Retries 

AB Code 25 And Too Many Retries 

AC Code 26 And Too Many Retries 

AD Code 27 And Too Many Retries 

Table Continued on Next Page 
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TABLE A-2. STATUS CODE SUMMARY (Contd) 

Status 
Code 

Desc.ciption 

A-1.4 

RTZ And Fault Detected Before Seek Error Was Set 

BO Can't Move In From Outer Guard Band 

Bl Lost Demodulator Active Before Turnaround 

BJ Timeout During RTZ 

B4 Backup Into Outer Guard Band 

BS Turnaround 

B6 Out Of Guard Band Too Soon 

B7 Can't Find Cylinder Pulse At Track -1 

BS Can't Find Fine Enable 

B9 Settle In On Track O 

Guard Bands And Fault Detected Before seek 
Error Was Set 

co Inner Guard Band Detected During Normal Seek 

Cl Inner Guard Band Detected During On Cylinder Routine 

C2 Inner Guard Band Detected While On Cylinder 

C3 Outer Guard Band Detected During Normal Seek 

C4 Outer Guard Band Detected During On Cylinder Routine 

cs Outer Guard Band Detected While On Cylinder 

Seek Timeout And Fault Detected Before Seek Error 
Was Set 

C6 Seek Timeout 

Table Continued on Next Page 
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Status 
Code 

TABLE A-2. STATUS CODE SUMMARY (Contd) 

Description 

Can't Stop On Track During On Cylinder Routine 
And Fault Detected Before Seek Error Was Set 

C7 Too Long To Get on Cylinder Sense 

CB Demodulator Active Lost During On Cylinder Routine 

C9 Too Many Cylinder Pulses During Settle In 

CA Too Many On Cylinder Dropouts 

On Track And Fault Detected Before Seek Error Was 
Set 

CB Off Cylinder 

cc Lost Demodulator Active While On Cylinder 

CE Voltage Fault While On Cylinder 

Illegal Cylinder Address Greater Than 710 And Fault 
Detected Before Seek Error Was Set 

CD Illegal Cylinder Address 

Reset Dummy RTZ Mode Active 

DO Recovery From Low Vee Reset 

Dl Recovery From MPU Hang Reset 

MPU Power on Test 

FF MPU Failed Power On Test 
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