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Belov are listed some items that have been corrected iu the \

factory, but may still exist 1n the field:

1. Plastic standoffs that wnount the drive should be 0.375
fnches. Sonc machines have 0.500 inech standoffs. These can
be detected by observing if there is interference between the
disc bezel and the sheet metal of the ccbinet, . If there is
interference, change to shorter standoff.,

NOTE: Use only three (3) screws, with 3 flat washers, (2 in
rezr, 1} in front) to secure the drive to the base. Using &
screws will throw drive out of alignment. .

Drive Belts
Drive belts should have Yshiny™ or "black™ side ®"in%", ie:

contact side, , . . .

- -

-

Poor Switch o ' . _
Insure when closing door the motor spins screwing disc into
hudb, If switch is loose or adJusted wrong, disc will not be

¢entered onto hub. , - .

Yest/Dero Disc ot ' . ’
Make sure diskettes 2re inserted and doorxr closed. 1If door is

not closed while formatting, a "21" error will be reported.
| s c

osding 3 Diskeotte
Do not "“play" with door. Insert diskette and fxraly close

door. Do not tease it like 2040/3040.

Alisnnent

Before aligning a drive, check with a Test/Demo diskette.

Can you recad on both drives? y/n

N ~ Check drive speed 200 Niliseconds/Rev. y/n

N - Adjust drive speed to 200 MHiliseconds/Rev. Recheck
if you caon read Diskette, .

Y - Copy dcmo diskette from 0 1. Can you read new
diskette on both drives? y/n

N = Cheek drive speed 200 MNiliseconds/Rev

Y =~ You have eliminated the drives as a problenm,
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MICROPOLIS DRIVE ALIGMNENT

Radial head alignrment of the 8050 Micropolis drive umnit is
accoupiished in the same general manner as for the 2040
Shugart drive - i;e: the stepper is positioned to the
alignment track, and the head is then adjusted for correct

lobe amplitudes of the "cat’s eye"™ pattern. U .

The eséential difference between the 5050 and the 2040 is the
higher track and bit density of the 8050. This higher

density makes adjustment quite difficult and, as . such,

L PERRT . A S b . codm—— —— - & L aw e . e e . - o

yxe-alicnnent of the 8050 drive should not be attempted unless

absolutely necessarv and only if the technician is thoroughlw

familiar with head slignnent procedures and pitfalls.
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Following is the procedure for alignment of ’the 8050

Micropolis drive unit:

The following tools will be required:

a).
b).
c).
d).
e).

£).

Commodore 8050 Alignment Disk.
Formatted 8050 Disk Named "ACY.

#2 Phillips Screw Driver,

3/32 and 7/64 Hex Socket Wrenches.
1/4 inch Open End Wrench.

Dual Channel Oscilloscope.



L)

B.

c.

D.

G.

4
Remove the drive from the system case, noting the
location of the mounting screws., (If drive 0 is to be

re~aligned, remove first the analog board and head

shield board).

Fabricate and connect extension cables for the drive

signals (stepper, drive, door switch and head).

Load the program "Mjcrop Adjust™ into the PET computer.

Attach two oscilloscope‘probes, différéntially added at
20 MV/CM, to test points TPl and TP2 on the analog
board. Sync the scope (AC, positive going edge) at pin'
21 of UK3 on the digital board. ‘

Run the adjustment program, following carefully all

procedures as listed on the computer screen.
Following are notes on some of the test steps:

1). Step 1 - If this drive is to be checked only, this

step should be skipped. This will allow

~ verification of alignment without disturbing the
setting of the coilar.

2)., Step 2 =~ The door switch adjustment is' very

critical as this switch runms the drive motor while

the disk is being scated, Ifbthe motor docs mnot

run sufficiently, fhe disk will be misaligned.



y
3). Step 4 - The belt test checks for spindle speed

_variation between two successive revolutiouns caused
by belt slippage. This slippage has . caused
formatting errors., Check for the "Black/Shiny" side
of belt “in”; If it is not, correct same belt and

retest. If it still fails, replace belt and

retest,

4). Step 6 -~ In this step, if the 1lobe theight
differential is and remains within 207 after any
hysterisis step, thq drive has acceptable
iliggment. If the differential exceeds 20%Z, then

‘the drive should be re~aligned.

;’ - Due ‘to the variances between alignment disks,
re-alignment of a drive mnust be done to the
- accuracy directed in this step. Failure to do so
will result in the destruction of valuable data

] vhen writing on either misaligned drives or disks.

The stepper limit plate must be removed to gain
access to the left stepper mount screw. This plate
: must be re-instated at a distance of 1/16 +/- 1/32

inch after alignment,

The object of alignument is to obtain balanced lodbe

height differentials after each hyéteriais step




&

(i.e: not only must the differential be fess than
152, but the differential must "change sides" and
"have the same absolute value (within 5%) after each
hysterisis step). For example, if the valués after
an hysterisis step are ‘left lobe 7cm and right lobe
6.5cm (differential = 7.1%), then after the next
succesive hysterisis step the lobes must have a
differential height of ~12% té - 2% (right 1lobe

higher).

This step wmust be reiterated sufficiently
. (including "bumping" to normalize the mechanics) to

“insure correct alignment.,

Note that when the stepper screws are tightened, -
the alignment will shift approxiﬁately 52 (left
lobe wil be an additional 5% higher than right
after the screws are tightened). The alignor must

compensate for this by making the 1left 1lobe

elightly lower before tightening the screws.

5). Step 8 - Hold the collar against the stop during
tightening.,  This is critical to the correct

location of Track 1.,

6) Step 9 ~ The “AC"™ Dpisk is a formatted 8050 disk
that will verify that the drive can read and write

on a standard disk., This disk should be formatted

on a known rood alicnment drive,
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SOFT ERROR TEST

1). INTRODUCTIO:

Y

The soft error test exercises a disk system for a prolonged
interval to check for errors, The program runs both 2040
(any DOS version) and 8050 systens from any computer.

In addition to the soft error tests, the pxogram also tests

disk quality, drive specd, belt quality and provides an error

log recader.

- . .

-
.

All descriptions followving are applicable to both 2040 and

8050 systems unless othervise noted:

’ I1). SOFT ERROR TESTS .
1 "A). GENERAL. - , ' .
: " ‘The soft error test is designed to .verify the

_operational quality of a disk system. In it”s longest
" . form - used for factory burn—in, the test formats a disk
A in each drive, lays down a worst case pattern and then
reads the paitcrn, stepping track to track in both
= directions, for 500 passes on ecach drive. The progranm
kecps a loé on cach disk of thc nunber of passes and the

.nunmber, location, type and time of errors.
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" verification of a system”s operation.

‘B).

The long test requires about 8 hours on 8050 and 6 hours

on the 2040. Shorter versions, with 'and without

formatting, are included to provide a  faster

-
3

The program runs completly free of the IEEE bus (to

facilitate multiple systems testing) on device address
. f -
80 M ’

-ERROR_STATUS INDICATION

During program run time, .error and status indication is

presented through the error and drive LED”s as follows:

.
' . . . .
-

1l). Error LED.off and drive LED*s'off: Test not runniﬁg.

"2). Errvor LED off, one drive LED blinking evenly at high

speed: The drive is formatting -~ this takes

approxinmately five minutes/drive.

3
3

3). Errvor and drive LED(s) blinking evenly at high
speed: The drive(s) either were unable to complete the
formatting procecdure, or werc unable to wvrite/rcad the
log. This condition is duc to cifher a bad (scratched)

disk, inopecrative system, or (formatting only) a bad

.
0

belt,



4). Error LED off, one drive LED blinking randomly at
medivme to high speed: The drive is wfiting or reading
the disk. If the randog blinking slows occasionally,
the drive is most iikeiy making errors (which will be
indicated later).

5). Error LED and drive LED(s) blinking slowly: The
drive(s) has made an excessive number of e?rors on the
first pass of the test. This is most likely due to a
bad disk., (Refer to Para III Dj. ) |

6). Error LED blinking slowly, drive LED steady on: 'The
system is indicating errors made on that drive. Errors
are counte& out after each pass on each drive. The
error blinking is truncated to a maximum of 16 to speed
up, the test. (A1l errors made are recorded on the log
track)., B .

7). Error LED off, both drive LEDs blinking slowly: The
test has come to a normal end (with or without errors).
To restore normal operation, turn pfimary power off and

then on.



IT1).ERROR LOG READ AMD INTERPRETATION.

Typing "0" or "1" will read the log on the respectiQE
drive., (If a printer is‘connec;ed, the program wiil
priﬁt out the log data automatically). In the event.an
error is ma&e‘in reading the log, the program will do
two additional tries before giving wup. fThQ error
message on the PET screen shows the type of error. (Ref.

Para III F).
Following is the interpretation of the iog:

ﬁ).VNumber of passes: Total passes on the drive for this

test.

.

»

B)., Total errors: Total errors made during test, The
“Ytotal errors"™ count is incremented only once for each

error, regardless of how many retries are required for

._recovery.

C). Countable errors: The number of errors that required

more than one retry te recover,

D). First pass retries: Determined for the first pass

only, this count shows the total retries made minus the

L]



nf}rst retries that were successful. (Obtained by
multiplying the reéovery counts by their respective
position, disregarding the first position). This value
is a measure of disk quality in that it shows how many
stunbles (beyond the first) were made during the first
pass of the test, If this count exceeds 5, the disk is

"declared bad and the test is aborted.

E). Track, error, retries: This matrix priat will show a
bad disk if a large majority of errors are on one track

(or two adjacent tracks).

. Error type: This shows how many of each t&pe of

)

error has occurred. The error types are:

$2 ~ Block header ﬂot found

#3 -~ No sync

#4 - Data block not present

#5 =~ Checksum error in data block
#6 - Not used

$7 =~ Verify error

#8 =~ Writec with write protect on

9 - Checksum error in header block

#10

1

Data overlay into next header

#11 Disk ID mismatceh




#12 - 15 not used

¢16 --Decode error

€¢). Error time: This shows how many errors per 100

passes, modulo 100.

H). Recovery count: How many retries it took to recover
errors (a maximum of ten recovery attempts are made for
each error).

At the fifth recovery-attempt on an 8050; the head is

g hysterisis stepped 1/4 track in an attempt to recover a

misaligned data block.

IV).DRIVE TESTS

" Prior to starting a test, the drive speed and belt
should be checked b; typing "D" followed by "“O" or “1".
These functions are implemented for the 8050 system only

at this time.

Yhe belt is checked by measuring the period difference
betwveen two successive revolutions. This wvalue |is
neasured twenty times. If any one value is greater than

‘SMQ.S S or if two or more are greater than 0.4 M5, the

“pelt is considered bad and should be replaced. (A

-



*

typical belt will have a maximum value of 0.3 lS).

This test is necessary as the format program requires a

constant speed for correct positioning of the sectors.

o

e
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8 REV PER ECO 159¢ 7o i
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QUANEITY REQD PER

PART / DASH NO. 1 é 2 PART NUMBER DESCRIPTION REF DES § NOTES
al E
iR ES "-agsooos SCHEMATIC ~FLOPPY , DIGITAL
5 .
{3 ao50003 PC FABRICATION - FLODPY, DIGITAL
4
15 014 B5-01 LS 502 MPU UNT,UKR3
'] 6 3014370 LS| 0922 ViA UM?32
Py 7 DoI14R2-07 | LS 6330 1A UK?3
2] 9 014580 LSt 62372 FIA U, UEL
ij< 0014 61-01 LS1 6316 ROM UK b
1§10 SOEART-03 Loy 2364 ROM DL
'} Ry SO 2-04 1LS] 2364 ROM UH |
a8l S01453-03 |L51 rARE: | RAM uea, ulsS , ub4, ubDS, UE4A , UES ,UF4 , UFS
o3
i 14 201523-01_11C  LMS5D TIMER UM,
e ey AT le N I TS LE 35% UN3
3f e SOV 524 - O) 1C MC3446 BUS INTEREALE UB1LUBZ, DR
1117 201502-01_JIC MCAD 66 CMOS , SWITCH UNA
JRES 301521-03 {i1C TA4LS0S uR|{
A9 SO 521 - O 1C J4LS00  QUAD NAND URA,UDE UMb, UJZ
4120 OS2 -2\ 1C TALS502 QUAD KNOR UALLUFE, UK2 ,UPS
b2t 2015250V | IC 14504 HEX INVERTER VA&
7122 QOIS 21-02 }IC T4L504 HEY INVERTER UEG , UL2
2123 A0IRL2-06 | iC T4OE  HEX INVERTER BURFER] V6, UNTZ
i]z4 A0I52e-18 [1C 7414 QUAD SCHMITT TRIGGER UAZ
2125 30152y~ 17 1 14L542 WOF-10 DECODER UAZ,UB3
1j26 AOIB21-06 | 1iC T4LST74 DUAL D FLIP FLOP UBS
V] OI52- 15 {IC T4LSIBD 13- INPUT NAND UMs
128 BSOS -25  |IC T4LS15% DUAL 4-INPUT MUX ] UAS
¥l X ERIEYYREL \C TALSIDT QUAD Z2-INPUT MUXUC3 ,UD3  UESE, UF3, UJS5,UKS, ULS
130 DOVBLT 2T \C 4164 51 PO REG UNS PS5
113 301S21-172 ‘. T4LSI6S PI S0 REG UNE
1§32 30I1522- 16 1 F4190 UP/ DOWN DEC COUNTER] UMD
1] 01821 -33  [iIC 7415163 UP/ DOWN COUNTER Ulh iTEM b MAY BE USED AS A U IRSTITOTE
| {24 G152 34 \C F4L517S QUAD D FLIP FLOP U Be
2135 0152135 Ic T4lSI94 4-BIT UNIV. COUNTERIUAA, UME
SEe A0IHLI-36 JIC 14L516 | COUNTER UCh
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2]=5elB] 200 i10-07 [CAPACITOR,LOW LEAK ELEC |of BCY K29L31,03% SEE _ITEM 74 FOR SUBSTITUTE
15 SO0 - BT CAPACITO R, ELLLUTROLYTIC ATLE 6y L34
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PART NO. DESCRIPTION REVISIONS
LTR {ZONE DESCRIFPTION DATE | APPROVED
2050006-01 | PCB ASSY - FLOPPY ANALOG A PRODUCTION RELEASE 341 s it o
= | ) REV_PER ECO (614 4 -15.80] P2 L 2e
— 1C REV PER ECO 148 -~ 5280 o ffn|
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PART NO. 8050006 ¥
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NOTES ~-UNLESS OTHERWISE SPECIEIED:

- DATE T Fre B AwG NOWELT
commodore PCB ASSY-FLOPPY ANALOG B2 [ “ el B00006

graryrereryir A= og T T
R

Kbl (st J1i] BHEET 1 OF %




" PAHT/ DASH NO.

o g b PART NUMBER DESCRIPTION REF DES § NOTES
i) | 8050005 SCHEMATIC-FLOPPY ANALOG
2 ,
I IE 8050007 PCB- FLOPPY ANALOG
18] 5 900461-2% [CAP CER,Z5U ,.1 «f, 50v,-80-20{CI2,4,15,18,20,23,27,29,32,35-40,(5
1186 S00462-2.2 [ 4 COG 47 ¢t t 50 |Caz
1k 900463-10 X7R  330pt ri0% |C8
18| 190046312 XI1R 470" CH il
{9 900463 -18 X712 1500 pt ]
2110 S00483-272 XIR, .022«% 1 6,7
1] 900463-36 1R, 0474 +10% (CI3
{2 9004672-&9 b COL 20N pE Soy e | ¢
B EE Q00464 - 36 CER Z5U ,47a8 50y £20%[C3,4.4)
2114 300020 ~0S MOMOLLTHIe,  lad — HOv £10% [C22,31
2115 900100- |8 ELECTROWTIC,220uF 16V 24,25
it1e 900462 -4 Y CER Cna 150pf 50V, 10% (CID i
7117 20040721} CAP, DIPPED TANT, 3.3.F, 25V, 5% 1C16,17,19,21,26,28,30
18
19 -
4]20] | 900750-02 |DIODE IN40O2 CR22,23,26,27] \TEM 25 MAY RE USED A A SUBSTITWIE
glal 300750-03 & IN4QO3 CrR28-35] |
prig2 005017 INA44E CRI-3,5-20,24,36, 37
1123 0034 B-03 ING223 B CR4
2]24 S0094R-15 IDIODE IN52358 CR21, 25
Sl25 900150-05 | DIODE _IH4005
26
227 SOV201-08 CHOKE RF SHIELDED !0ub 15,6
3128| 1501301-01 |CHOKE RF SHIELDED 100.h L1.2,7
2j29 SOI1A01-06  |CHOKE RIE SWITLDED 272k L34
120 I
31 _
3)32 A0LE658-03 [ TRANSISTOR  2N4400 03,45
2133 90214 2-01 [TRANSISTOR TIPIIO a2
34 :
35
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37_ i —
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QUANTITY Rean pen

PART/ DASH NO. o é 8 PART NUMBER DESCRIPTION REF DES g NOTES
z]38 0160036 [RES,FIXED, 1a,1/2 W, 5% R47,69
i139] [901550-45 | & ¥ 100n,1/4W, 5% R4
2140 801550~ 89 1508 4 | R2,3
4142 301550-52 2200 R36,40,55,73
2[43 801550~76 2700 R49,59
44 . v
(45 90i550~14 330n.,1/4 W R14,15,10
1{a5 B0600 - 37 390n, /2 W R84
6|47 901550-58 470.n,174 W R5,6,44,46,66,68
{48 901550-38 510n RS
t{49 201550-30 560.n RiB
s8[50[B[ 9C1550 -89 150 R75-82
17151 90155001 IK R12,13,06,15,21,34,38,43,45,53,64,57,65,67,70,71,74
3[52 201550 - 69 1.5K Y R17,20,22
3153 90i550-18 2.2K 5% R7,8,23
2{54 01151 -2 3.16K 1% R25,27
1155 90\751 - 22 6.19K EA R36
4157 901 550-20 10K 5% R41,51,60,62
{7158] 190155011 12K 5% R2B-31,37,62,63
1159 01550 -55 “iBK 5% Ril .
11]e0 S01T51-23% 19.6K 19, R35
2161 9 01550-12 22K 5% RL24,26
262 901550-15 27K | R32,33
4l63] | 50I560-22 [ ¥ ¢ 47K ¥ v R42.56,64,72
2l64 A01550-16  |RES,FIXED, 150K, 174w, 5% R48,58
1165 BO1550-04 |RES. FIXER, 6.8K 1/4W/ 5% R8T
2166 S0L2L62-03 |POTENTIOMETER, 5K R50,61
67
68
269 901523-08 [i1Cc 592 ua,3
1|70 901523 -04 ait Ui
271 AC 52311 741 12,17
i{72] [ 90i510~0l ¥ 9602 u7
{73 901523-01 |iC__ NE555 us
74
75 _ ._
ITLE® DRWN RY: T8 ENGR* i1 SIZE REV | SHT
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217¢e "ACIELL-0 {16 7406 U516

t{77 SN2 - 30 741514 uto

1178 QOIS 2L - O 7417 use

i [79 SIS 21-5) 74L532 ull ITEMN B% MAY BE URED AS A SJUBRSTITUTE

tiso 901521-06 741574 U6 ITEM B7 MAY BE LIED AS A SURSTITUTE

i18i NG~ B2 Y 741586 U4 ITEM B3 MAY RBE USKED AS A SUBRSTITUTE

1{82 201521 ~18 1¢ 74L9139 Uig

$183 SOISZL-18 I 4B ' U4

11B4]  { 902551~-01 TRANSISTOR PACK Q2T2905 us

2185 902552-01 TRANSISTOR PACK FPQ3724 Ula, 14

>l86 301522-29 JIC 7432 L

5187 BOIRLL-2T [1C T4Te Ui

2188 9023805-01 HEAT SINK QLe

2189 306610-03 SCREW 6-32/3/8

2190 905650-04 WASHER LOCK

2191 8905950-02 NUT 6-32 HEX

g2
93

1 {94 90334410 HEADER DUAL ROW 20 PIN P7

2{95 2032436 IHEADER RT ANGLE 18 PiIN P58

1196 S03316-05 HEADER ASSY 5 PIN PE

2|97 0332305 |HEADER, 9TR, POST 5 PIN Pl.P3

) TLES - DRWN BY: r.a?s.._ ENGR: e Y SiZE REV ] SHT

commaodiore ASSY FLOPPY ANALOG LGS - B |8050006(D {25
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