
Technical Bulletin 

January 23, 1981 Service Division 81-006 

The Pertee XL40 Large Capacity Disk (LCD) unit, 
soown in the fi.gure below. uses Willchester 
technology to provide reliable high density perfor­
mance with 70 megabytes of unformatted storage 
capacity. 

The head/disk module contains three 14-inch platters 
wit.n ten data heads and two servo heads, all factory­
~eated for protection f.r<>m contamination. The logic 
modufe, located behind the head/disk module, 
contains the power supp.y, ten plug-in control 
PCB A's, and an interface PCBA. 

Two new XL40 PC8A's {LCD Data Adapter and LCD 
Control Adapter) make up the LCD Controller that is 
mounted in the XL40 card cage and provides system­
to-LCD interfacing. The lCD Controller has fufl track 
buffering and ~f-test diagnostic capabilities. It also 
performs_ automatic feti.rement of sectors with 
errors and maintains an error map-of such sectors. 

New Large Capacity Disk Option 
For XL40 Systems 

The LCD unit is mounted on slides for install a­
tjon into the existing MCU-l cabinet or the X L40 
expansion cabinet. Field upgrade installation requires 
removal of existing 01462 or 03462/82 disk drives 
and the Rigid Disk Controller (OSK1) because mixing 
of the LCD option with existing 01462 or 03462 
-drives is not permitted. 

NOTE 

The XL40 back wiring PCBA (261141) 
must be at revision level 10 or above to 
function correc(ly with the LCD option. 
Check the status of this PCBA before 
installing the LCD field kit. 

Operating system software for the LCD will be avail­
able with software release 1.78, scheduled for 
June '81 release. Diagnostic software to support the 
LCD wifl be available in release V5.0 scheduled for 
february- '81 release. 

(' 

New Large Capacity Disk Drive 
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System software allows the LCD option to be 
marketed in 35·megabyte increments. Hardware units 
supplied always have 70·megabyte capacity, but the 
software options may limit actual use to 35· 
megabytes. The LCD model numbers for both 
factory·installed and field·installed units are listed 
below. 

Factory Installed 

4202·0 LCD ControHer Set 
4245·1 First Disk Drive, 35 megabytes 
4242·2 First Disk Drive, 70 megabytes 
4245·3 Second Disk Drive, 35 megabytes 
4245·4" Second Disk Drive, 70 megabytes 

Field Installed 

4245·5 

4245-6 

4245·7 
4245·8 

First Disk Drive, 35 megabytes, and 
LCD Controller 
First Disk Drive, 70 megabytes, and 
LCD ControHer 
Second Disk Drive, 35 megabytes 
Second Disk Drive, 70 megabytes 

Specifications. for the LCD option are as follows: 

Capacity: 70 megabytes unformatted~ approximately 
60 megabytes formatted. 

Number of Platters: 3 fixed, with 10 data heads 

Number of Cylinders: 700 

Number of Head(per Surface: ~ 

Number ,of Heads per Cylinder: 5 

81-006 

CyHrider Capacity: 100,000 bytes 

Track Capacity: 20,000 bytes 

Rotation Speed: 3,000 rpm 

Average Rotational Latency: 10 milliseconds 

Track·to·Track Seek Time: 10 milliseconds 

Average Seek Time: 45 milliseconds 

Maximum Seek Time: 70 milliseconds 

MTBF: 8,000 hours 

MTTR: 1 hour 

Schedule Maintenance: Annual replacement of filter 

Height: 6.9 inches (17.5 cm) 

Width: 19.0 inches (48.3 cm) 

Depth: 23.5 inches (59.7 cmf 

Weight: 75 pounds (33.75 kg) 

Power Consumption: 240 watts at 115 VAC 

Input Line Voltages: 115 VAC, 60 Hz 
220 VAC, 50 Hz 

Operating Temperatures; 500F to 93°F (100c to· 
(XL40 system with LCD) 340(;) 

Ooak Hefner 
Project Leader 
Advance Project Planning 
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Section 20 

LARGE-CAPACITY DISK DRIVE 

Ttlis section is intended to provide the customer engineer (eE) with a quick reference on procedures 
used to unpack, instan, check, adjust, and repair the large-capacity disk drive. 

20.1 UNPACKING 

The procedure f.o,: uflpacking is provided for the times when a large-capacity disk drive is shipped 
individuat1y, either as ao add-on or as a replacement. 

a. Open the carton and remove the packing material. 

b. Lift the drive from its carton and lay it on a work surface. 

I wa ... ,IIO' 
The large-capacity disk drive weighs 75 po~nds. po not 

, attempt to lift the drive without assistance. 

C. Ch.eck for missing items or damage to the drive and note any discrepancies. 

NOTE 

Promptly notify the orc!er services and the local agent of 
the carrier if items are missing Dr evidenc~ of shipping 
damage is discovered. 

d. R~c~!~ ,the serial number of the drive 1.(1 the system log book. 

Do not unlock the spindle lock restraint at this time. 

2Q.2 INSTALLATION 

This paragraph supplies information for both add-on large-capacity disk drives and replacement of 
existing -drives. H an existing drive is being replaced, refer to paragraph 20.2.3. 
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20~2.1 REMOVAL OF EXISTING HARDWARE 

a. Save all customer jobs, compiles, and files to tape. 

b. Power down the system and set the MCU circuit breaker to OF F. 

c. Remove the lower front panel, left and right side panels, rear panel, and lower back 
cover from the MCU. 

d. Slide the existing 01460 or 03400 disk drive out to the service position. 

e. Disconnect the AC power ca,ble from the 03400 disk drive or the DC power cable from 
the D 1400 disk drive. 

f. If the MCU has an XL switching mode power supply with an S1416A power supply; 
disconnect and remove the S1416A power supply (refer to paragraph 2.5.6). 

g. Disconnect the signal cables from the existing disk drive. 

h. Loosen the slide-restraint screws and slide the drive out of the MCU. 

i. Remove the right slide (facing the MCU) from its mounting bracket. 
.0_ 

j. Remove the four nuts securing the left bracket and slide assembly to the MCU frame. 
Remove the left bracket and slide assembly. 

k. Remove the back lower panel and the air baffle if installed. 

I. Remove the rigid disk controller (DSK 1) from the card cage. 

m. Remove the disksignal cable from the rear of the card cag~ • .: _-

20.2.2' NEW 'HARDWARE AND CABLE INSTALLATION 

fl. InstaH one of the new slides on the new,l~ft, bracket: (Figure 20-1). 

b. Instatl the new left bracket-and slide assembly on the studs on the leffside 61 the 
MCU frame. .: -0, ' 

c. Attach the two cable clamps to the left bracket. 

d. Install the other new sf ide on the new right bracket. 

e. I nstall the cable retractor bracket on the right bracket. 

f. Install the LCD 50/60 translator PCBAto the cable retractor bracket with JOOl 
upward. 

g; Install the cable-'retractor-to the cable retractor bracke~. 

10/8 t 20-"2 -
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h. AUdCh th(~ nblJoll cdble aIld line cord clips to the cable retractor. 

I. Route the flat LCD signal cables, LCD data-to-drive cable (W45) and LCD translator­
to-drive cable (W43) through the cable retractor. Leave aplJroximately six inches free 
at the drive end of the retractor. The wider LCD translator-to~drive cable should be 
on the outside. 

j. Route the LCD AC power cable along the bottom of the cable retractor and secure it 
with the cable cl ips. Leave approximately 24 inches free at the drive end. 

k. Attach the right retractor/slide assembly to the existing right bracket in the MCU. 

I. Route the AC power c~Il>le dS shown JIl Figure 20-2 and plug- the cable into J006- on 
the switching mode power supply or J005 on the linear power supply, Systems with 
linear power supplys require use of the extention cable suppiied with the kit. 

m. Connect P002 of the LCD control-to-translator cable (W42) to J002 of the LCD 
50/60 translator PCBA (Pin 1 should be to the left side). 

n. Connect POOl of the LCD translator-to-drive cable (W43) to JOOl of the LCD 50/60 
translator PCBA (Pin 1 should be to the left side). 

o. Attach the ribbon cable clips (reference Figure 20-1) to the lower rear of the MCU 
cabinet and route th~ LCD signal cables through the clips. 

FILE-416 

Figure 20-2. AC Power Cable (MeU) 
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p. Route the lCO Signal cables thrUIJqil the left-side bracket cable damps and up through 
the cable duct (F igure 20-3). 

q. Set switch packs 1 A and 2A on the LCI)C control adapter PCBA and switch pack 20A 
on {he lCDC data adapter PCBA to the appropriate settings as shown in Tabtes 20-1 
and 2'0-2. 

r. InstaH the lCDC control adapter peBA and the LCDC data adapter PCB A in the card 
cage as shown in Table 20·3. Other controller PCBAs may have to be moved to obtain 
the required installation sequence. 

s. 4nstaH the LCOC control/data interconnect cabfe (W41) J315 on P315 on the control 
adapter PCBA and J316 on P31-6 on the data adapter PCBA. 

t. Install J215 of the LCD control-to-translater cable (W42) on P215 of the.con-trol 
adapter PC8A. 

u. lostat! J216 of the LCD data-to-drive cable (W45) 00 P216 of the data adapter peBA. 

FILE417 

Figure 20-3. Large Capacity Disk Cable InstaUation 
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Table 20·1. LCDC Data Adapter PCBA Switch Settings 

Switch Pack 20A 
No. of 

S1 S2 Drives 

OFF OFF 1 
ON OFF 2 
OFF ON 3 
ON ON 4 

NOTE:- Switches 3 through -8 indi-
cate the type of LCD connected to 
the LCDC. When switch 3 ;s ON 
and switches 4·8 are OFF, the LCD 
type is a Kennedy Model 53()()"10. 

Table 20·2. LCDC Control Adapter PCBA Switch Settings 

Switch Pack 1 A 
Switch No.--. . ,. 

1 2 3 -4 -- Status Selected .-
OFF Select. LCDC No. l Address 0 F FlO-OF F 17 

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

ON -. _Se~~t LC~C No. 2 Address 0 F F 18-0 F F 1 F . ' 
-- ... -- . 

~ ON ON -- 25% of LCD Available for Use (-11 MB) - . -
ON OFF 50% of LCD AVCiilable for Use (26 MBJ- . 
OFF ON -75% of LCD Available for Use (41 MB) 
OFF OFF 100% of LCD Available for Use (56 MB) 

. 
--

NOT ... S4 Normal Position is OFF 
USED 

Switch Pack 2A 
- -

NOTE: All switches (1 through 8) to OF F. Switch Pack 2A is a troubleshooting aid only. 

10/81 -20-6 



2().2.3 

a. 

Table 20-3. Card Cage PCBA Sequence 

PC8A 
Slot PCBA 

1 (top) Station Multiplexer {SMUX 1) 
2 PE Read Logic (PE 16) 
3 Magnetic Tape Controller (MAG 1) 
4 LCD Control Adapter (lCDCA) .. 
5 .- LCD Data Adapter (LCODA) .' 
6 XPU (XPUl ) (XPU2) 
7 Memory (M1716) (M1764) 
·8 Memory (M1716 (M1764) 
9 Memory (M1716) (M1764) 
10 Memory (M1716) (M1764) 
11 Option 
12 Option 
13 Optton 
14 Not Used 

INSTALLATION OF lARGE-CAPACITV DISK DRIVE 

Set swit~.f1 pack S5 on the disk drive bus out PCBA and switch pack S 1 on the disk 
drive radial PC8A to the appropriate settings as shown in Tables 20-4 and 20-5. 

, ~ . -

. Table. 20,.4. BUSoOt'P~ASwlt,ch"S~ttings::: 

Switch P-ack S5 
Sl 52 53 S4 

-" 
LCD .. System" 

Spare Spare Address LCD No. 

ON ON OFf Off 0 1 
-

Off ON OFF OFF 1 2 

ON OFF OFF OFf 2 3 

OFF OFF OFF OFf - 3 4 

NOTE: Switch Packs S 1, S2, S3, and S4 are not used. 
-.. 
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Table 20-5. Radial PCBA Switch Settings 

Switch Pack S 1 
Switch Switch Switch Status 

Function No. Position Selected 

1 .. ON Normal Operation 
1 OFF Radial Timing Adjustment 
2 ON Radial Timing Adjustment 

T roubf,esh ooti n.9 __ r 2,<, OFF. , , ' . Norm-ai··Operation 
and At ignment Aids 3 ON Radial Timing Adjustment 

3 OFF Normal Operation 
4 ON Radial Timing Adjustment 
4 OFF Normal Operation 

b. Instalf the LCD card cage cover. 

c. Lay the drive on its left side. 

d. Slide the third extension member out of the right bracket in the MCU and attach 
the member to the drive (right side) using flat-head Phillips screws. 

e. Install the cable retactor bracket (reference Figure 20-6). 

f. Turn the drive over onto its right side. 

g. Slide the third extension member out of the. left bracket in the MCU qnd attach it 
to tfie drive. 

h. Mount the shipping restraint bar to·the left side of the. drJve. rhis .bar is only used 
when shipping the McU and large-cap'adty disk' drive as a unit, but it should be 
installed on aU units. 

i. With the drive laying on its'right side in front of the MCU, plug the" AC cable into the 
drive and route the cabte along the bottom of the drive as shown in Figure 20-4. 

j. Position the drive on the slides and push it into the MCU to the service position. 

k. Loosen the spindle lock restraint (refer to Figure 20-5) and move it to the UN LOCK 
position. Retighten the restraint snugly. 

f. Attach the cable retractor to the mounting bracket on the right side of the drive 
(Figure 20-6). 

m. Connect P003 of the LCD dat~·~o-drive cable. to J3 on the,SMD interface PCBA. 
Connect poo4 of the LCD tra'nslator·to-drhle' cable to J4A on the SMD interface 
PCBA~' "'. . . . 

10ffll 2~8 



FILE 418 

Figure 20-4. AC Power Cable {Disk Drive) 
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Figure 20-5. Spindle Lock Restraint 

n. Set the LOCAL/REMOTE switch on the SMO interface PCBA to the LOCAL 
position. 

o. Switch the drive AC circuit breaker to ON. 

p. Set the MCU circuit breaker to ON. 

q. Turn the MCU power key to ON. 

r. Press tlw white START/STOP t)utton on the front panel of the LCD. The drive will 
power up dnd the STA-RT and SELECT liqhts will come on. In approxirnately 10 
seconcls tl1r. READY light wil! liyht. 

10/81 



20.2.4 

Figure 20-6. SMD Interface PCBA 

DIAGNOSTIC CHECKOUT AND SYSGEN 

LOCAl/ 
REMOTE 
SWITCH 

a.: Load an: X L40 Diagnostic Tape, Version 5.0,- and perform LCD controller diagnostics 
-c! ~ LC) and LCD drive diagnostics (Lo). See Part III for diagnostic procedu'res. " 

b. After ct?mpl.etion of the diagnbstjcs~ press the white START ISTOP button and allow'" 
at least 30 seconds f.or the drive to come to a complete stop~ 

Do not poWer down the system until the drive has come 
(0 a complete stop, 

c. Turn the MCU power key to OFF. 

d. Set the SMD interface PCBA LOCAL/R EMOTE switch to REMOTE and depress 
the ST ART/STOP button. This places the drive in its normal operating mode. 

e. Slide the drive into the MCU. 

f. ,tnstall the new t~uvered front,.panel. 

20-1D 



g. 

h. 

i. ': 

InstaB the new lower back panel on the rear of the MCU. This n:aay require moving 
the power supply during installation. 

"-
Tu~~ ~~e. ~CU po~er key to ON. " 

P;~:~~~~-R~~St~nd QUAL~FIEA buttons on the M'CU ·~~~J~~'<pin-E!l., The drive 
will power up. .- - ,. 

j. Load a 1.78 5MB tape and .perform SYSGEN to create a 1.7B system tape. See 
. Par:t III for SYSGEN prpcedures. 

~\.~~;.;>.-. :o .. ;·.~· .,'-; ,-"'~;~;\;'~:i: .":/':"':'::' ."_ ,. __ ... ', '.','_'. 
<'''i ,r.·· 1<~ " .,: If the, targe-caPacity disk drive is a replacement unit fo(a 03400 o .... 01.t.1QO disk.drive~ . 

. ' ; •• <::. ~ '. " .:- •. pack ~II items 'that are to be returnecf(disk drive, controlier/etcJ-for $hipOlet:\t to'·l ..... /:-
t'. > .. :' _'~", ~~der:~rvic~. :. ' . . . - .",. .~.:, ,'.. - - . . 

- , 

-20.3 i.~· . :; ··'AD~njSTM·eNTs. ::~ 

20.3.1 

When performing adjustments, power down the entire 
system. Do not remove power from the large-capacity 

. disk drive. by turning the drive circuit breaker off. This 
defeats the disk breaking systeml greatly accelerating 
disk wear. The white STA RT !STOP button is NOT an 

on/off switch. 

SERVO BALANCE AND SPEED 

.Adjustments of the 8ALANCE aAd SPEED potentio.met.ers should only be made if there is servo 
instabiHty or slow or unequal forward and reverse servo arm movement-during seek time.'---

a. Power down the system. 

-b. 'Remove the tower MeU frOnt panel and extend the disk drive'to the service position. 

All AC power must be removed from the LCD drive 
prior to removing any PCBA's or damage may occur •. 

c. Extend the servo PCBA using the extender card as shown in Figure 20-7. 

d. On the servo PCBA (Fig,ure 20-8), set R32 (SPEED) fully counterclockwise and R33 
(8ALANCE) to its midpoint. 

e. Connect oscilloscope channell to TPJ on the servo peBA and channel 2 to pin 10 of 
the extender card (TRKFND). Sync on the positive edge of channel 2. Set the osciHo­
scope to the CHOP mode. 

20- 11 10/81 
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F igure 2~-7. PCB!, Extender Card. 

10K . TeST PIOINT 

D ' H 

o ~ ft33 .~. 

, ' Oc=::J 
TeST POtNT )24 

J 

FILE Il~ 

Figure 20-8. Servo'PCBA Test Points 

f. Power up the system and execute LD Diagnostics Test 4 for a track seek. 

g. Adjust the sweep so that the inward and outward moving seek signals over/ap, 
indicated by TRKFND (channel 2) hightimes. 

-- h. . Adju,s(R33 _so tha!. th~' falling edges,'c'oincide ~ithjn ± 5 f!1~ecs. 

i. A~just R32,for 45 ± msecs. 'Readjust R33 if necessary. 

20-12 
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20.3.2 RADIAL TIMING 

a. Power down the system. 

b. fxtend the drive to the service position. 

c. .Extend the radial PCBA using the extenGer card. 

O. Set-switch SW-l on the radial PCBA~Figure 20-9) as foUows: SW1-1 OFf, SWl-2 
through SWl-4 ON. 

TEST POINT C:::J OS' 
C tOt 24 

o@] 

10124 

c=:J 

FIl.E UO 

Figure 20-9. Radial PCBA Test Points 

e. Connect an Xl0 oscifloscope probe J() TPC on the-radial PCBA. Set the scope to 
0.20 msec.per division and trigger internally on the positive edge of the signal. Use 
of trigger holcoff or X10 sweep ~tJnetion may be necessary. -

f. Power up the system-and adjust R 15 so that the two positive-going edges merge into 
a 'Single edge as shown in Figure 20-1.(). 

LEADING EDGES 
NOT ALIGNED 

INCORRECTLY ADJUSTED 

LEADING eOGES 
ALIGNED 

CORRECTLY ADJUSTED 

FILE 411 

Figure-20-l0. Radial Timing Adjustment 

g. When the adjustment is correct, set switch S 1-1 ON and S 1-2 through S 1-4 OF F to 
resume normal operations. 

20-13 10/81 



20.3.3 PLO FREQUENCY 

a. Extend the drive to the service position. 

h. Power down the system. 

c. Extend the PlO peBA using the extender card. 

d. Power up the system and execute lO Diagnostics Test 12 (see Part 111). 

e. With an oscilloscope set at 100 mV per division, monitor TPJ on the PlO pe8A 
(Figure 20-11). Sync on INDEX (pin 7 on the extender board). 

f. With a nonmetallic tool adjust ell until the voltage at TPJ settles to -1.00 ± O.05V. 

t0104 t0141 

~ L=:J 
ell 

o 
) 

G.047C10 

TEST POCNT JO c:::=J 
"" .. £ UI 

Figure 20-11. 'PLO·PCBA Test Points 

20.3.4 ' SPEED SENSOR 

Before adjusting.the speed Sensor, execute lO Diagnostics Test 4. I~ rotation timing is not 19 msecs, 
first check to see if a loose belt is causing slippage. If t.ne belt is not slipping then perform the speed 
sensor adjustment. 

a. Power down the system. 

b. Extend the drive to the service position. 

c. Press the white START/STOP button. 

d. Turn the drive circuit breaker to OFF. 

e. Remove the cables from J3 and J4 on the SMD interface peBA . 

. f., Remove tbe AC power cable from the drive." 

g. Remove the cable retractor from the drive. 

10/81 20-14 



h. Slide the drive out of the MCU and place it on its right side in front of the MCU. 

i. Ptug the AC power cable into the drive. 

j. Set the LOCAL/REMOTE switch on the SMD interface PCBA to LOCAL. 

k. Remove the bottom cover ff"om the drive. 

L Monitor P2·3 of the pushbutton control peBA with an oscilloscope set to 1 VDC per 
division and 1 msec per division. . 

m. Set the drive circuit breaker to ON. 

Ensure that the white START/STOPbutton is in the 
STOP position (extended). 

4l. Check for a +4.5 VDC level. If the level is not +4.5 VDC proceed to step o. 

o. loosen the speed sensor adjustment screw (Figure 20-12)' 

MOVE CLAMP UP 
ANOOOWN TO 
08TAIN CORRECT 
LEVELS 

FILE 412 

f igu("e 20-12. Speed Sensor 

p. Move the entire speed-sensor assembly up or down to achieve a +4.5 VDC level. 

q. Tighten the speed-sensor ~d}lJstment screw .. , 

r. Rota'te" the spindle slightly"to verify th~H a low readIng is approximately 0 :t 0.50 
VOC. 

20-15 10/81 



s. Press the white START ISTOP button and aI/ow approximately 10 seconds for the 
disk to come up to speed. 

t. A 400-Hz (2.5 msec) square wave should be displayed. 

u. Press the white START/STOP button and allow the disk to come to a haft. Set the 
drive circuit breaker to OF F. 

v. Place the LOCAL/REMOTE switch in.the REMOTE position. 

w. Replace the drive in the MCU and replace the cables on J3 and J4A of the SMD inter­
face PCBA and the cabie retractor. 

x. Set the drive circuit breaker to ON and the ST ART ISTOP button to START and 
power up the system. 

20.4 REMOVAL AND REPLACEMENT 

20.4. 1 CAR 0 CAG E PCBAs 

Removal 

a. Power down the system. 

b. Extend the drive to the service position and switch the drive circuit breaker to OFF. 

c. Remove the desired peBA. The locations of the PCBAs are given in Table 20-6. 

Table 20-6. Large-Capacity Disk -Drive Card Cage PCBA locations. 

Slot PCBA 

1 '(back) Radial PCBA 
- '. 2 

,~ 

B-usrn PCBA 
3 Busout PCBA 
4 - Fault PCBA 
5 PLO peBA 
6 Data Detector peBA 
7 Seek Control PCBA 
8 Servo peBA 

Replacement 

Replacement of the PCBAs is the opposite of the removal. I f the busout PCBA or the radial peBA 
is replaced, ensure that the switches are properly set (reference Tables 20-4 and 20-5). 

10/81 20-16 



2().4.2 

o. 

POwer do ..... the sYStem. 

£X:tell<j the drive to the servi .. 

Ce POSitIon and set the dr; . . 

Rerno '- ve CirCUIt breaker to OFF 

ve ('>e two screws ret . . . 

(Figure 2Q·/3). al
n tng the drive right.rear side cOver 

and remove the cover 

b. 

c. 

d. 
'F'" . 

'!lUre 20-13 Read""" . . 

. . "'rtte Amplifier PCB4 A 
U 

'. ccess. 
np1ug P., from th .. '. . .....• . . 

e uPPer fran t cOrner f h' . 

R.. ate read/write alnplifier PCBA, 
emove the 1."'0 screWs fro . . 

from the edge connectors. m the top COrners of the PCBA, and Withdraw' the PeBA, 

€. 
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20.4.3 SMD INTERFACE PCBA 

Removal 

a. Power down the system. 

b. Extend the drive to the service position and set the drive circuit breaker to OF F. 

c. Remove the signal cables from J1, J2, J3, and J4 of the.SMO interface peBA. 

d. Unptug the 4-pin molex connector from the drive. 

e. Remove the cable retractor bracket from the drive. 

f. Remove the three remaining Phillips screws mounting the PCBA to the drive and 
remove the SMD interface peBA. 

Replacement 

Replacement of the SMD interface peBA is the reverse of the removal. 

20.4.4 SERVO HEAT SINK 

Removal 

a. Remove the SMD interface peBA (paragraph 20.5.3). 

b. Unplug the servo molex connector from the top of the power supply. 

c. Remove thesixscre'ws'from th~ top ,and bottom edge-of the servo heat. sink and: 
remove'the heat sink. 

Replacem~nt. 

Replacement of the servo heat sink- is the reverse of the removal. 

20.4.5 

10/81 

MAKEUP FILTER 

Change the makeup filter as quickly as possible to mini­

mize contamination. 
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Removal 

a. Power down the system and remove the drive from the MCU. 

b. Lay the drive on its top and remove the bottom cover. 

C. Pull the makeup filter from its holder (Figure 20-14) . 

. F.~gu~e 20-1'~ .. Mak.eup filter Holder 

d. C{Jt the .tie-wrap Securing the fiher t{) the pfastic tubing and ~emove the tubing. 

Replacement 

a. Apply a light coating of vacuum grease to the new fi1ter at the tubing connection 
end: 

b. S4ip the tube into the filter and secure it with a tie-wrap. 

c. Press the new fitter int(r"fts holder .. 
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20.4.6 DRIVE BELT 

Removal 

a. Power down the system. set spindle restraint to lock, and remove the drive from the 
MCU. 

b. lay the drive on its top and remove the bottom cover. 

c. - Pull the belt away from the drive while turning the spindle in a counterclockwise 
direction. 

Replacement 

Replacement of the drive belt is the reverse of the removal. 

20.4.7 VELOCITY PREAMPLIFIER PCBA 

Removal 

a. Power down the system and remove the drive from the MCU. 

b. lay the drive on its top and remove the bottom cover. 

c. Remove the two large Phillips screws securing the velocity preamplifier PCB A 
{Figure 20-15). 

d. Remove connectors Pl and P2 from the velocity pream'plifier PCBA. 

e. Remove the PCBA -bv lifting it straight up. 

Replacement 

I~] 
Do not disturb the stator position when removing the 
velocity preamplifier PCBA. 711e stator is properly 
positioned wften the stl!tor wit:es are facing the faT!hest _ 
side of the drive. 

Replacement of the velocity preamplifier peBA is the reverse of the removal. 
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20.4.8 SPEEO-5ENSOR PCBA 

Removal 

a. Power down the system, set .spindle restraint to Lock, and remove the drive from the 
MCU. 

b. Lay the drive on its top and remove the bottom cover. 

c. Remove the connector from the speed-sensor PCBA (Figure 20-15). 

d. Remove the two Phillips screws securing the PCBA. 

e. Remove the ~CBA from its mounting clamp. 

Replacement 

Replacement of the speed-sensor PCBA is the reverse of the removal. Perform the speed-sensor 
adjustment given in paragraph 20.4.4. 

20:4.9 TRIAC PCBA 

Removal 

a. Power down the system, set spindle restraint to Lock, and remove the drive from 
the MCU. 

b. Lay the drive on its top and remove the bottom cover. 

c. Remove the~drive belt (paragraph 20.5.6). 

d. Remove the cover from the triac PCBA (Figure 20-.15). 

e. Remove all of the connecting wires from the triac PCBA. Note the location of the 
wires for replacement. . 

f. Remove the two Phillips screws securing the triac PCBA. 

g. Turn the triac PCBA over and press the release latch on relay K 1. Remove the relay. 

R epfacement 

Replacement of the triac PCBA is the reverse of the removal. 
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