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ENCYCLOPEDIA PROCESSOR TECIHNICA

Foreword to the Encyclopedia
by Stanley M. Sokolow, B.,A., D.D,S.

Since August, 1977, I have been the de facto Executive
Director of the organization for owners of Processor Technology
Corporation Sol computers, Originally, we called ourselves
*Solus®™ (pronounced 1like "solice"), a name coined by Bill
Burns, the founder of the group. The name represented "SOL
Users Society," but it really had a double meaning since the
early Sol users actually needed a lot of solice to cope with
Processor Technology Corporation's growing pains,

Later, I changed the name to "Proteus" (for PROcessor
TEchnology USers) to indicate a broader scope, covering all of
the Processor Technology product 1line, not Jjust the Sol.
Proteus has continued to be the primary focal point for
communication among Sol owners, mainly through our newsletter,

This Encyclopedia represents the accumulation of
information which Proteus has been able to gather on Processor
Technology products., It is envisioned as a living resource
which will be updated as new information becomes available,
Any reader who has information or literature on any Processor
Technology hardware or software product is requested to subnit
this material to Proteus for inclusion into future editions of
the Encyclopedia and its supplements, (The oricginal documents
will be returned to you if requested.)

I also urge all owners of Sol computers to subscribe to
our newsletter, called Proteus News, This has been an
invaluable source of practical information about the Sol and
other Processor Technology products., Our hope is that the
organization will continue to keep the Sol a viahle computer as
long as there is interest in it, and even far into the future
when it is an antique,

Proteus's address is Proteus, c/o Stanley M, Sokolow, 1690
Woodside Road, Suite 219, Redwood City, California 94061,

EXPLANATION OF PAGE NUMBERING

Since the material in the Encyclopedia has come from many
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sources, the original page numbering is out of sequence,
Instead, we refer to new pace numbers at the top of each page,
They have this form:

5 EPT 7 - 123

where "EPT" means Encyclopedia Processor Technica, the number
before it means the volume number, the number following is the
chapter number, and the number after the hyphen is the new page
number, We left the old page numbers intact so that references
to them in the body of the text could be found,
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Copyright (C) 1982 Proteus
1690 Woodside Road
Redwood City, California 94061

DISCLAIMER

The information presented in this and other volumes of the
Encyclopedia Processor Technica is pubhlished in the interest of
the owners of Processor Technology Corporation products., The
publisher assumes no liahility for the accuracy of the content
presented, although we have done our reasonahle best to include
only accurate information, It is assumed that the reader will
use due care in utilizing the information, especially with
regard to suggested modifications to products.
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SECTION 3

SYSTEM TROUBLE-SHOOTING AND DIAGNOSTICS

(Supplement 733007)

ORIENTATION

Up to now we have been dealing with the integral parts of the Sol
System III only, it is time we tie the whole system together and
examine in detail the steps from the time the user types the word
"BOOT" until the time when the PTDOS prompt occurs on the screen.

3.2

1)
2)
3)

4)
3)

6)

BASIC SYSTEM TROUBLE~SHOOTING PROCEDURE
Be sure you have run SOLT as in Section 2, "Sol Trouble-shooting."”
Power down the Sol and install the memory modules.

Load and run the MEMORY test. Memory tests are available on
EPROM's.

Power down the Sol and install the formatter and controller PCB's.

Install all cables. Be sure that when the cover is placed on the
Sol, the Helios cable is not pulled from its socket.

Complete the Configuration check as shown in the box below.

CONFIGURATION CHECK

1) Boards In Bockplane Seated.

2) MEM Cards Addressed Correct.

3) Ribbon Cables Installed With Correct
Polarity.

_“[> 4) Fuse Installed.

5) AC Connected & Video Connected.

6) Ribbon Cable To Helios Cabinet
Connected.

7) Bootioad Personality Module instailed.

1) Ribbon Cable Connected With Correct
Polarity.

2) Fuse Installed.

3) AC Power Connected.

4) System Disketie Installed Correctly In Unit.

5) If Model 4 -PTDOS Configured For 4 Units,
See Page 1-49 Of PTDOS Manual.

733007 4/13/79 3- 2 Sol SERVICE 101000



7) Run the DOST test. 9 EPT 1 - 4
_NOTE
If Helios does not pass the DOST test, do not proceed

any further until the problem has been corrected!

8) Follow diagnostic procedure as shown in the flowchart, Fig. 3-1,
"System Diagnostic Procedure."
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SYSTEM
CHECKOUT

SYSTEM 3ord
START (BOOT)

TEST
MEMORY

YES
\/

TEST
Helios

DELIVER TO
CUSTOMER

Fig. 3-1, Flowchart, System Diagnostic Procedure
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3.3 BACKGROUND ON DMA RELATED TO SYSTEM TROUBLE-SHOOTING

By now the word DMA is as common to the computer enthusiast as is the
concept of mass storage on a floppy disk system, yet few words have
actually been written on what it really entails.

By DMA, we refer to the process during which the central processing
unit is put on hold while some external device, in our case a disk
controller, proceeds to read and write into memory and transfer to or
from diskette.

Easy enough to understand and probably as conventional a definition
as may be found anywhere, but it is the details of this process we
are concerned about. It is these details that wiil make our job of
trouble-shooting the system easier.

3.3.1 Tracing the DMA Process

The very first part of the DMA process occurs when the user types in

the word, "BOOT," and SOLOS responds. What is it that the PROM B3BOC

program must do? We have already talked at length about the 8 i1c:tz

assigned to the HELIOS II system, and it is through these ports that

the Boot program must communicate between the Sol (and its heart, the
8080) and the disk and its heart, the controller.

The first thing we must do is tell the controller we want to load the
heads for a read operation and restore the drive head to track 0 where
the Resident and Bootstrap loader reside. Since, before we can read

in this data, we must first read a header, we now set up to read a
header by outputing to port Fl. Next we input status (Port F0) and
see first if the drive itself is ready, then loop until an Index hole
is present. At this point we wait to find sector 0 where the
Bootstrap loader resides. If a successful read of header has occurred,
SREADY will go high and we will start looking for the data portion of
sector 0.

Now that data is to be read, the controller must be told how much

data there should be and what to do with it when it is read.

Outputing to the Transfer Length Counter (Ports F3 and F4) tells the
controller to transfer 340H bytes (the size of the Bootstrap loader),
and outputing a DMA address (Port F5 and F6) tells the controller to
DMA this data into memory location beginning at 0000H to 340H. We
now know where the data should come from (Track 0, Sector 0), where

it should go (Memory located at 0000) and how much must be transferred
(340H). All that remains is to tell the Transfer Command Register
(Port Fl) to.go ahead and read it.

If you think DMA has already occurred, start at the beginning and look
closer. All we have done so far is move around some instructions and
data with the 8080 to tell the controller exactly what to do. The key
to the whole process is to ask the questions: Where from?, How
much?, Where to? and When? It is not until all the questions are
answered that the DMA process can begin.

As the FIFOs on the Controller are f£illing, and when all the

requirements for DMA have been fulfilled, we issue a HOLD signal to
the Sol. Aside from the initial operating of instructions from the
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BOOT prom, the only other requirement of the Sol is to respond to
this signal. This is a handy way of testing to see if the Sol might
be the problem in a down system, That is, look to see if Pin 26
(PHLDA) will go high if Pin 74 (PHOLD) is grounded. These pins

are on the S-100 bus and can be checked without any boards in the
Sol. Any problem here should be investigated further.

Now that a PHOLDA (Processor hold acknowledged) has been received, it
is up to the Controller to take control of the Bus (See
Controller/Formatter Section of the Helios II Technical Manual
(Helios II Disk Memory System, Literature Kit Number 730008) for the
lurid details. Since DISKT has already been run successfully, (see
3.4, "Symptoms and Indicated Checkout") we know that the Controller
can take control of the bus and write to memory. Then, it is simply
a matter of transferring on the average of 12 bytes at a time (about
20 usec at a time) the total of 340H bytes. Since the processor is
only holding 20 microseconds, and the bus is free for 360
microseconds (roughly), then the process of the intitial DMA requires
only about 40 ms (rougher still).

Since the 340 bytes have been read, the Transfer Length Counter should
be at zero, SREADY should again be high, and the CRC bytes should
match. If there is a CRC error reported, the process is repeated from
the beginning. If, when "Boot"™ is entered, the heads engage and the
DOS is never loaded, yet the heads remain loaded, this is a possible
problem (one of many).

Since SOLOS offers us the ability to examine memory locations, here
are some hints from that may be gleaned from a memory dump.

NOTE

AT THIS POINT, THE TECHNICIAN SHOULD HAVE A KNOWN GOOD
PTDOS SYSTEM DISK WITH EVERYTHING REMOVED FROM THE FILE
START.UP EXCEPT THE "SETIN #0" COMMAND. (Using the
editor, remove "SYST" and the "S$SPR" commands from
START.UP.) AN ALTERNATIVE IS TO RECONFIGURE YOUR
DISKETTE AND SWITCH THE "VERBOSE" SWITCH TO OFF.

TYPE: EN 0000 <CR>

SOLOS RESPONDS: :
TYPE: 33 C7/ <CR>
SOLOS, RESPONDS: >

TYPE: EX 0 <CR>
TYPE: DUMP 0000 350 <CR>

WHAT SHOULD BE THERE: All the memory should read 00

733007 4/13/79 3- 6 Sol SERVICE 101000
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NOTE

If, at this point, the memory dump produces all FFs the

memory board has lost its 5 Volt supply or there is no

memory addressed at that location. If, on the other

hand, the memory reads anything but all zeroes, the

board cannot execute code, or the Sol cannot enter to Ve
that board.

TYPE: BOOT <CR>

(Assuming the unit will "Boot," the PTDOS prompt will return.)
TYPE: UPPER CASE and REPEAT simultaneously system reset).
TYPE: DU 0000 350

At this point the bootload program is in memory and canr be =:nanm

the use of this dump command. Note that there has bee:r a transfer o.
exactly 340 bytes, and, hence, the bootload program has been
successfully loaded. (Refer to Table 3-1, "Hexidecimal Code of
Bootload Program.")

Knowing exactly what should be in memory and comparing it to what is
actually there when a system cannot load the DOS can be extremely
helpful. Let's examine some of the things that may result in memory
from an unsuccessful transfer.

Although there is no way to determine what will be in memory from an
unsuccessful transfer, there are certain trends to be noted. For
instance, if we were to insert a diskette on which track 0 was blan¥
the pattern in memory will likely be a 00 39 repeating pat:ern, ar
the head immediately unloads.

If, on the other hand, we were to use a diskette with a crashed
bootload program at track 0 sector 0, we could expect to see perhaps
16 bytes or so of random code and the rest of memory untouched.

Suppose, however, the bootload program was OK, but the resident had
been crashed. In this case, we would very likely find the bootload
program had loaded but could not find a valid header or CRC did not
check, and thus the heads would remain loaded retrying to find the
valid header/data. Thus, we would expect to see valid code in memory.

The point to be emphasized is not to predict what will occur in the
case of faulty hardware, but to use the knowledge of what should be
there as a start. One of the hardest parts of troubleshooting the
system as a whole is to determine which element is at fault. The
section immediately following uses the above procedure as well as
field experience to help in your isolation routine without having a
complete working system to swap boards with. One must, however, have
at least two known good system disks configured as explained earlier.

Also bear in mind that the only DMA is to the memory at 0 for the
initial bootload program and then to a buffer at the 9000 region. Fo-
this reason suspecting that a memory board won't do DMA properly and
residing at 2000 - 6FFF, or any permutation of this, is keeping the
system from loading most likely is the wrong approach.

733007 4/13/79 3- 7 Sol SERVICE 101000



9 EPT 1 - 9
Table 3-1. Hexadecimal Code of Bootload Program

The following code should be found in memory locations 0000 - 0340
after PTDOS has been booted provided the "Verbose Switch" is off.

2222 2D 33 34 32 F3 31 C Z2 Cb 72 21 11 35 82 21 A5
2212 22 €D 2A 28 AF 32 53 22 Cvp a7 22 21 a3 22 11 2=
22323 dd <D 2A 23 CD 47 24 83 €2 3C 25 33 1A 77 23 13
2332 35 Cz2 2C 23 C9 23 d2 FF 2F 24 22 32 A2 23 32 3}
2342 FF 3F 24 22 31 52 332 32 23 F3 CD 23 2! CO F3 22
2253 CD 24 2! ©CD 23 21 DA 38 22 22 aAD 22 34 34 212 233
23562 (€2 Z9 32 21 AD 32 3A 3D 22 32 <2 71 22 =23 228 3aA
2272 24 22 32 C2 71 22 3a 0% 22 47 3a 32 22 33 82 71
2232 22 2A A4 32 T3 2A bl 2z 3A A6 22 CD 4l 21 C3 35
2232 232 11 A6 22 15 7A 33 02 34 22 C9% CD 37 31 Cz2 AL
23043 J¢ D> F2 Z6 12 T2 20 F2 E6 2C CTa Al 22 CD 33 22
2dpd C3 53 22 C 52 21 C3 52 23 3£ rF D3 F1 CD 57 2z
2302 3A AC dz 4F 3a FF 22 ri 1z D2 71 22 3C 32 ?9r 32
2202 C3 77 06 22 F2 U3 22 AF 4F C3 9& 2! 7% C% 22 FE
2223 40 DA 03 23 3E 4C C3 53 ¢2 3a A2 32 3C 3z Az 32
d3F3 FZ 13 D2 71 22 C3 S3 22 AF 32 9F 22 2F 32 Al 22
2124 32 Az 22 C3 AF 32 AZ 22 C3 97 21 CO 5% 22 21 34
2112 22 11 20 22 32 27 CO 4l 21 CO 37 31 &2 21 a3 22
2122 46 23 4= DB FZ Z6 2= C2 DB FTZ £6 12 CA 23 21 3a
c138 235 22 3% 37 C& AF C% D5 r2 Z4 3F CA 37 21 =6 2C
¢laz C9% ¥5 7D D3 F5 7C D3 F6 75 53 r3 7A 23 Fa ¢l Z3
4152 F1 C3 €D 5r 32 3a AC 22 47 33 a2 22 30 32 Az oZ
5162 3D €A 73 21 FA 32 21 FZ 23 ove 71 22 27 04 D1 27
2175 C3 DC 32 34 235 Z2& FZ 40 32 392 3L oSa 37 21 arf 2
2132 320 82 34 92 22 C0 1o 4z 03 77 2o AP D3 7 AT S
cl92 3% 22 aF 77 &3 C3 &1 Co 67 22 CThA Ac 22 4F 3a 7=
1Aad 22 91 C3 F3 Fz =& 21 2F 3C 47 35 398 22 =Z6 F2 C3
2ln2 36 21 47 CA 9C 22 D3 F7 26 FZ D3 F7 23 <2 bh Jl
21C2 79 CD &9 22 71 Db Fg Z6 42 Tz T3 21 O35 FZ 27 DA
2102 Cc 21 C9 32 A6 22 AF 32 A3 22 ¢D 32 22 33 =23 32
clil SO0 10 22 32 9C 22 53 F7 &3 F3 S0 67 22 34 33 22
21FS w6 27 21 90 %2 =2 77 Ca 22 2z CJ &2 31 22 11 ¢CD
2222 91 22 CD Z3 32 32 9= 22 2?9 32 39Z 22 21 A7 22 3a
dele ID 32 Fz 33 D2 14 22 =27 1F 35 6F 72 T3 25 27 21
se2¢ 39 D2 QF 27 D2 23 22 4) Zé6 26 27 2F =4 2T 33 rA
4232 33 C3 24 A0 32 22 82 11 22 FF 12 3C 735 55 CA 4l
£243 22 7C 37 Fa 4C 22 11 C2 F& T3 3A 22 2m Al 22 22
2252 C©9 &2 22 A4 J2 3a 03 22 L6 32 51 32 0% 2L 2% 05
2253 F2 ©m6 22 CA SF 22 C9% DB F3 =6 22 C3 D3 F5 T3 587
3273 32 €3 71 22 24 22 76 76 76 76 76 75 76 7¢ 76 75
2e39d 76 76 716 76 75 76 76 76 76 76 75 175 75 TA 16 74
2232 76 15 76 76 22 27 56 23 92 93 &7 32 DF 22 21 23
22A2 Y2 FF FF 22 FF 2F 23 2! 76 76 76 22 21 FF 3F 24
2e3Z2 22 21 B892 32 32 3l FF 3F 33 23 Za 22 zZv FF 2F 22
2233 FF 76 76 76 76 76 75 76 20 FF 2F 75 76 76 76 7%
22D2 76 76 75 74 76 76 76 76 7€ 76 14 76 74 75 74 7%
ez 76 75 76 76 76 76 76 15 76 74 76 75 74 74 76 756
SCF2 76 76 76 16 16 76 76 16 176 76 74 74 T35 76 16 7%
232 76 76 76 76 76 75 75 7€ 7€ 74 76 75 7% 716 75 74
<319 76 76 S 76 76 76 75 786 75 7 TE L T 72 TA TE
2222 76 75 75 75 16 75 74 75 7€ 75 76 76 77 75 75 T4
2838 33 24 22 22 oo oo ol 22 27 022 o4 oro2lorolz
3l e
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3.4 SYSTEM I1III TROUBLE-SHOOTING GUIDE
(Symptoms and Indicated Checkouts)

"NOTE

The first three symptoms have to do with very general
types of problems with the system and is meant as a
basic check to see if the system is set up correctly.
The symptoms that follow are more specific and deal
with problems in one or more of the components.

SYMPTOMS: Garbage (random characters) on screen or a pattern of
nulls and nines. No SOLOS prompt, ">".

CHECK: 1)

2)

3)
4)

5)

6)

7)
8)

Personality module installed correctly?

Phantom jumper from F to G on the SOL PCB installed
correctly?

Does unit pass SOLT and Para-Sol?

Remove all boards from backplane to see if one of the
boards is crashing the bus.

Check: Address lines, Command/Control lines, Data
lines, Status lines for possible shorts or opens.

Is controller board attempting to hold the processor?
Is pin 26 (HOLD ACK) high?

Power to the Sol backplane?

Is the 8080 running? If so, PSYNC (pin 76 on the S-100
bus should be pulsing).

SYMPTOM: System fails to pass the DISKT program or gets errors
consistently.

CHECK: 1)

2)
3)

.

4)

5)

733007 4/13/79

Has the memory being used (16K beginning at location Q)
passed the memory test?

Has the Sol passed the SOLT test?

Are the 8080 clocks (PHASE 1 AND PHASE 2) up to spec.
Refer to 8080 manual if in doubt.

Is the Sol Revision E or greater, and if it is a Rev D,
have the mods been done correctly (of special interest
here are the pin 70 to ground mod and the
HOLD/INTERRUPT line scramble)?

Are all boards seated in the backplane and are all the
chips securely in their sockets? Particularly take
note of the Data Delay lines in the 16K boards. Is
there power to the backplane?

3- 9 Sol SERVICE 101000



6)

7)

8)

9 EPT 1 - 11

Are all cables to the Controller and Drive connected
correctly. Are all the connectors on the disk drive
itself firmly seated? (Remove the HELIOS top cover.)
Take particular note of all the connectors at the top
of the Data and Interface PCB.

Are the diskettes being used defective or of the wrong
type? (Refer to the Helios User's Manual.)

Is the correct version of the DISKT program on
cassette being used. The current revision of the test
is Rev E.

SYMPTOM: System will not boot in PTDOS.

CHECK: 1)
2)

3)

4)

5)

6)

7)
8)

9)
10)

733007 4/13/79

Will Sol respond to HOLD signal from the controller
PCB?

Are all boards seated correctly and all the chips
firmly in their sockets?

Is memory located in the correct locations? [Minimum
memory configuration is: 0000 - FFF and 9000 - BFFF,
which is a total of 16K].

Does memory pass MEMT? Does Sol pass SOLT? Does disk
pass DISKT? (If the answer to any of these questions
is "NO," go to these particular sections of the
manual.)

Is the diskette in Unit 0 a PTDOS SYSTEM DISK?
(Remember that a BASIC disk or a DATA disk do not have

the RESIDENT program on them and, therefore, will not
"Boot".)

If the system disk is configured for 4 or more units,
are there diskettes in every even-number unit? (E.g.,
when a system is configured for 4 units, units 0 and 2
must have a diskette spinning in them, as PTDOS checks
to see if both drives are "Ready".)

Are all the cables connected correctly and with the
correct polarity?

Are there any loose connectors on the PerSci drive
(i.e., power, heads, interface...)?

Is drive in alignment?
Does the head load? If not, check the I/0 section on

the controller board and the jumpers on the back of
the controller to see if one has come loose.

3-10 Sol SERVICE 101000



SYMPTOM:

PROBLEM:

733007

9 EPT 1 - 12

11) If the head loads, does it remain loaded or unload
after a second or so? If the head remains loaded,
check the DMA status lines from the controller to see
if the program is hanging up waiting for status. Sync
on U51 pin 1, Input Port F0, and examine status lines.
If the head unloads immediately, suspect a problem in
the DMA timing circuits or the state counters on the
Formatter PCB.

12) Are the following signals coming from the drive?

SIGNAL PIN (P1 OF DRIVE)
Separated Clock 50 (should be pu.-ing)
Separate Data 48 (should be pulsing)
Ready Unit 0 22 (Low if "Ready")
Ready Unit 1 6 (Low if "Ready")
Separated Sector 20 (Pulsing sector marks)
Separated Index 8 ({low every 166 ms)
Seek Complete 10 (low if seek is complete)
If any of these signals are not present, refer to
section on drive alignment to determine if this is the
problem.
13) What LEDs are lit on the indicator panel? The

following LEDs should light during a boot attempt:
Unit 0 LED, READY, HEAD, SEEK, ON. If any of these
LEDs do not light, investigate the respective
circuitry. On the contrary, if the Unit 1 LED or the
Write LED should light, there is either a circuit
problem, a problem with the bootload program on the
disk or a memory problem.

Drive will not seek correctly or at all.

1)

2)

3)

4)

3)

4/13/79

Using SIMU program determine if the drive is the
problem. If so, check the following in the alignment
procedure:

a) Seek voltages

b) Is lamp burned out?
c) Dirty scale

d) Excessive overshoot

If drive is not at fault, check cables and supply
voltages to drive and controller.

Check the I/0 section of the controller with the DISKT
program.

Check the Phase 2 clock.
Check the disk select signals and check to see that

selected unit LEDs on indicator panel are functioning.

3-11 Sol SERVICE 101000



6)

7)

8)

9 EPT 1 - 13

Is Disk Command Port (F7) being latched into U3l on
controller?

Are all the cables and connectors on the drive in
place? Pay particular notice to P8 to the positioner
servo and cables to the lamp amp PCB.

Manually move positioner servo by hand. There should
be a good deal of resistance to being moved. When the
servo is released it should return back to track 0. If
there is very little resistance here, suspect a bad
lamp (refer to alignment, step 1) or a bad positioner
servo control PCB.

SYMPTOM: System will boot only on occasions.
(The "Blue Monday" syndrome.)

PROBLEM: 1)

2)

3)

4)

3)

Disk drive catseye alignment is out of tolerance or
the drive on which the disk was copied is out of
alignment.

Memory at 0000 or 9000 - BFFF is intermittent. Run
memory tests or swap memory locations with another
board.

Spindle speed on the drive is varying or out of
specification (evidenced by the "READY" LED on the
indicator panel flickering). Refer to alignment
procedure for correction.

Sol backplane connectors making intermittent contact
with PCBs.

Internal logic problem with the controller board. (Use
the DISKT program to narrow down.)

SYMPTOM: System will not read or write at all during the DISKT

program.
CHECK: l) Phase 2 and Phase 1 clock of the Sol.

2) Check if Sol responds to the HOLD signal.

3) 1Is there memory at 0000 and is it OK?

4) Are the diskettes inserted properly and are they 32
sector holes?

5) Are TEXT, DATA, DONE and RSECT present on the
formatter board? If not, see section on
troubleshooting the formatter.

6) Do the Troubleshooting and Diagnostics in the

733007 4/13/79

Helios II Technical Manual (Helios II Disk Memory
System Manual) check OK?
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7)

8)

9)

10)
11)

9 EPT 1 - 14

Can the drive be brought into alignment with the SIMU
program? Can the drive write a pattern of ones and
zeros with this program? Can the drive seek, and are
all the output signals from the drive present?

Does pulling the chips out of the indicator panel help
at all? '

Is pin 70 on the S-100 Bus at ground potential, and
are XRDY and PRDY at a logic high level?

Is there a problem with the ribbon cables?

Phase-Locked-Loop on drive is out of adjustment.

SYMPTOM: System will not Diskcopy; hangs up during a Diskcopy; gets
write retry during Diskcopy.

PROBLEM: 1)

2)

3)
4)
5)
6)

Bad memory or no memory from 0000 to 1FFF. Run MEMT on
this memory.

Head penetration on Unit 1 is adjusted incorrectly.
(See alignment procedure unit 1.)

Bad diskette being copied.

Bad DISKCOPY program on the diskette.

Flaw in the disk being copied to.

Mechanical impedance of the head from traveling to

outside tracks. (Run the SEEK Test portion of of DISKT
on both units.)

SYMPTOM: Disk drive will not accept a diskette or will not eject a
diskette.

PROBLEM: 1)

2)

3)

4)

5)

733007 4/13/79

Cone on drive sticking or not releasing properly.
Repair or replace cone.

Broken eject shaft support bracket. Replace if
necessary.

Broken diskette eject arm. Replace per section in
Persci Problems <Mechanical>.

Eject motor plastic cam is 180 degrees out-of-phase
with the eject switch. Adjust cam as specified in
Persci drive section.

No 24 volt source for the disk drive or R126 & R121 on
drive D & I board open.
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3.6 SUMMARY OF TEST AND DIAGNOSTIC PROGRAMS

The service test disk contains 11 programs intended to aid the
service technician test Sols, memories and Helios systems. The tests
are all "Image type" files and may be loaded into memory by simply
typing the desired test name and a carriage return. The following is
a brief summary of the available tests: ’

Source Listings for the Test programs have been included on the
Service Tests diskette as an aid. The user should feel free to
modify the programs to suit his needs; however, a backup of the
original source listings should always be maintained on disk. A
source listing can be recognized by its being of type S and having a
:S after the name. For instance, "48K" is the object program and
"48:K" is the source for that program.

16KRA: Tests a 16K block of contiguous memory beginning at 1000 to
4FFF continuously until the escape key is depressed. The
program loads at 0000 and is approximately 256 bytes long.
When executed, the program will not display anything on the
screen until the first pass has completed. Details of this
test are at the end of the 16KRA User's Manual.

16KDT: This test is the 16K diagnostic test used in conjunction
with the 16KRA User's Manual, Section 7. The purpose of
this test is to enable the technician to exercise memory
areas and to write and read data to specific cells within
the array. The main usefulness of this test is in timing
and waveform checks internal to the memory board. The
program is loaded and executed at 0000 and is 801 bytes
long. For a discussion of the particulars of this test,
refer to the 16KRA User's Manual.

32KRA: Tests a 32K block of contiguous memory at location
0000 - 7FFF in either a single pass or a continuous loop
mode. The test loads at memory location C900 (system RAM)
and is approximately 256 bytes long. The executing address
is at memory location C900. The test begins by allowing the
option of continuous or single pass and prints out a pattern
of "G" and/or "X" as in the 16KRA test; however, the memory
map will correspond to the 32KRA-1 board.

>
x

This test will check 48K of contiguous memory beginning at
0000 - BFFF in either the continuous or single pass mode.
The test loads and executes at C900 and is approximately 256
bytes long. Typing "C" in the beginning sets the continuous
mode which will run until the "escape" key is depressed.

The test will print a pattern of "G" or "X" as in all the
other memory tests; however, the memory map will correspond
to a 48KRA-1 board.

733007 4/13/79 3-19 Sol SERVICE 101000



DMARD:

DMAWR :

SOLT:
SOL-B:

DOST:

9 EPT 1 - 22

Set: BU=9000 (C/R). When DMARD test is complete,

set: BU=8000 (C/R). This test will do DMA reads from the
memory onto the disk and uses PTDOS. The program loads at
BCCO and is approximately 400 bytes long. The memory from
which the test reads is determined by the first and second
parameters when typing the test name from PTDOS. For example:

DMARD 0,7 <CR>

will do a DMA read from 0000 to 7FFF in 1K (Hex) blocks to
the disk. Each 1K block of memory is read 9 times. A bad
read will be indicated by an error message and the user has
the option in the beginning to either stop on an error or
continue on an error. The test will terminate when the
MODE SELECT key is depressed.

This test will do 1K (Hex) DMA writes into memory from the
disk using PTDOS. The program loads at BCCO and is
approximately 400 bytes long. The memory which will be
tested is specified by the parameters selected when typing
the file name from PTDOS. For example:

DMAWR 0,7

will do a DMA write into memory locations 0000 - 7FFF in 1K
(Hex) increments writing to each block a total of 9 times.
The test will either stop on errors or continue on errors,
but in either case will report the failure. Pressing the
MODE SELECT key will return the user to PTDOS.

(See 2.6.1, "SOLT Diagnostic Test Program.")
(See 2.6.2, "SOL-B Test Program.")

This test is an example of a PTDOS "DO Macro" which is used
to test the Sol System III and the PTDOS disk commands. The
test can be written into the START.UP file where it will
execute continuously. By editing the file, the user can
observe the different commands being used. The other way to
use this test in single pass mode is to type "DO DOST." The
test will not run continuously in this mode, it will run
only one pass and then return the user to PTDOS. Tae only
errors reported will be PTDOS errors since this test runs
under PTDOS control.

A listing of DOST, a test used to test the System III hardware using
PTDOS commands in a "DO" file can be displayed from the Service Tests
Disks using the EDIT commands. By putting this file in "START.UP"
with the COPY command, the test will run over and over again until it
is stopped.

733007
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DISKT: This program is the Helios II Disk Diagnostic program
detailed in the the Helios II Disk Memory System Manual.
DISKT is used to verify the integrity of the Helios II
hardware. The test is located from 0000 - 2FFF and uses
3000 - 3FFF as its buffer. The program is executed at
location 0003. Type:

DISKT (RETURN)
EX 3 (RETURN)
v (video)

DISKCHK: This test is a PTDOS command file. By typing the name
"DISKCHK," PTDOS compares every file on the disk to the
directory to insure the file structures are correct. This
test does not say the Data within the file is correct, but
that the file integrity is OK. Any errors here will be
reported as PTDOS errors. This program will give memory
overflow errors on large programs if the buffer is not set
low enough. It is a quick way to check whether a disk is
bad or good and is not really a diagnostic tool.

SIMU: This program is to be used in conjunction with the Alignment
Section of the Helios II Service Manual. The program loads
at 0000 - 1FFF and executes at 0. The program is designed
to exercise the drive hardware in order to perform a disk
alignment. In so doing, SIMU simulates in software the
PerSci drive exerciser. SIMU command mode is designated by
a period as a prompt. The "ESCAPE" key returns the user to
SOLOS.

3.7 TEST ROUTINES CONTAINED ON EPROMS
Certain test routines are contained on 2708 EPROMs. They occupy 4K
of memory starting at E000. They also require 512 bytes of RAM from
C900 to CBFF, actually 768 bytes.
To use any of the test programs, first type:

EX E000 <CR>
You should get the response:

TEST ROUTINES

The asterisk. (*) is the prompt for the test Routines program. <CR>
indicates Carriage Return.
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MEMORY TESTS

There are memory tests for 1K, 4K, 8K and 16K blocks of memory. The
4K, 8K and 16K tests produce a map which corresponds to the RAM
layout of each board. The 1K test produces a row of 8 X's or G's,
one 'X' or 'G' for each bit. Bit 7 is on the left, bit 0 on the
right. To use the memory tests, type the test name, & space, then
the first address where the test is to be run. The 16K test will
work correctly only when run on a 16K boundary: 0000, 4000, 8000,
C000. The 4K, 8K and 16K tests take several minutes to run.

MEMORY TEST COMMANDS

* 1K 5000 <SPACE BAR> <CR> Run 1K test at address 5000
* 4K 6000 <SPACE BAR> <CR> Run 4K test at address 6000
* 8K 6000 <SPACE BAR> <CR> Run 8K test at address 6000
* 16K 4000 <SPACE BAR> <CR> Run 16K test at address 4000

MEMORY DATA TEST

This test checks all bits at a single address. It uses a marching
pattern. The display consists of 2 columns of 4 bits on the left
which is the pattern written to memory. The middle 2 columns of 4
bits are the data read from memory. The right-hand pattern of 2
columns of 4 bits has an 'X' where an error occurred and a '-' where
there was no errors. If a memory board passes this test, the DI bus
receivers and DO bus drivers are good. 1If a board fails this test,
the receivers and drivers may be good or bad. More testing is
required to decide.

Memory data test command:
* DA 1000 <SPACE BAR> <CR>» Run data test at 1000

MEMORY ADDRESS TEST

When the data test indicates that at least one good bit exists at an
address, that address can be used by the address test. To function
correctly the address test should be run at a 16K boundary (0000,
4000, 8000, CO000). The test will find address lines that are stuck
HI or LO or OPEN. It will not always find shorted address lines.
To use the address test:

* DA 4000 <SPACE BAR> <CR> Check data bits at 4000

* AD 4000 <SPACE BAR> <CR> Check address lines at 4000

For correct results the data and address path tests should be run one
after the other as shown.

733007 5/3/79 3
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MEMORY EXERCISER

This part of the test routine writes and reads a pattern to any
location in memory. The command:

Address Read and Write This Data

* EX 1000 45 <SPACE BAR> <CR>

3.8 VIDEO DISPLAY TESTS
The first video display test (V1) puts an alphabetic pattern on the

screen; the number keys on the keyboard can then be used to scroll
the display and control the window shade.

Numbers Keys on Keyboard

1 2 3 4 5 6 7 8 9 0
Bit 4 Bit 2 Bit 1 Bit O Bit 4 Bit 2 Bit 1 Bit 0 All All
Bits=1l Bits=0
Window Shade Bits Scroll Bits

To end the test type 'S' for stop.
The second video test uses the number keys to generate an ASCII code
which is displayed in each screen position. For example: hit 0 to
set all bits to 0, then hit key 2 to create the ASCII code 40 hex;
this should be displayed as an "@" in each screen position. To end
the test type 'S' to stop.
Commands:

* V1 <SPACE BAR> <CR> First test

* V2 <SPACE BAR> <CR> Second video test

CUTS - ACI TESTS

The cassette write test (CW) writes a pattern onto the cassette which
can be read by the cassette read test (CR). To test a cassette
interface read and write at both high and low speeds: when the write
test is writing, type 'S' to stop writing. When the end of a block
of data is reached, the motors will stop. There may be a delay of up
to 10 seconds until the end of the block is reached. A report is
displayed at the end of the write test. 1Ignore the report - it is a
program bug.

Command:
* CW <SPACE BAR> <CR> Cassette WRITE TEST
The cassette read test checks and displays the data written by the

cassette write test. The data appears on the screen in the familiar
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alphabet pattern. When the screen is full there is a delay of about
5 seconds, then the screen clears and starts to fill over again.

When 'S' is typed the test stops and reports the number of bytes read
and the number of errors. There should be 0000 errors.

Command:

* CR <SPACE BAR> <CR> Cassette Read Test

INPUT TEST

This test allows you to monitor the data input of any port. Bit 7 is
on the left, bit 0 is on the right. Type 'S' to stop the test.

Command:
Port #

* IN FF <SPACE BAR> <CR>

OUTPUT TEST

This test allows you to control the output bits of any port. The
display indicates which bits are 1l's and which bits are 0's. Type
'S' to stop.
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e LT

DOST

4+

The following is an example of a test used to test
the System III hardware using PTDOS commands in a
"DO" file. By putting this file in "“START.UP" with
the COPY command, the test will run over and over
again until it is stopped. This test will be re-
ferred to as DOST,

REC VéR, -
SET BU=82¢2;
$PR
$PR R i s e
iPR ====3> NOW RUNNING PTLOS COMMAND TEST,
PR ALLCYW ABOUT 32 MINUTES FOR ONE PASS
ipa R RRROR R R R %R ok Ak Ak ok ek sk Bl R
PR

DISKCOPY €,1,S5=-W;

FIIES;FILES /15

nLA;n CTAP:S;RuATR CTAP:S/1;
XKILL CTaP:S/1;CREATE CTAF:S/1,11;
FEAD CTAP:S5,20¢0C;,

COPY C1AP:S,CTAP:58/1;

READ CTAP:S/1,LkLes

FRINT CTAP:S/1;

ASSM CTAP:S,#1,DUMMY;

cXTRACT TUMMY;

LUMP DUMMY;

KILL DUMMY;

FREE?S

REATE CTAP:S5,KWINSJREATR CTAP:S/1,KW;

REn ME CTAP:5/1,7QCGQQ;5

ARATR QQQGL/1;

KIL QQCCC/15

COPY CTAP:L,71;

RETYPE 2T,1T;

FIL & /1 <1>;

RECOVER/1;

Z1F 2%

LOOTLOAD;

3-25
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The following is a list of most comnornly used parts on
Prccessor Technology System III products., These parts may be
orcdered from:

Processor Technology Corporation
Attention: Customer Service Department
7100 Johnson Drive

‘Pleasanton, Ca. C456¢

When ordering, be sure to specify part number and quantity
required. If the product being serviced is under warranty, oe
sure to encloce the defective part for a no-charge replacement.
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Helios Sub-Assemblies

. PAR™ NO. DESCRIPTIOM PRICF FA
J302000 Power Supply Bcard $68.20
301003 Formatter 78.00
301000 Controller 179.03
301007 Cable, Short 26.00
301009 Cable, Long 32.50
S0l1-20 Sub-Assemblies
PART 1MO. DESCRIPTION PRICE EA

101036-06 Assy, Sol PC Board
107000-02 9216 SOLOS Personalityv Module 21.18

440.95

1070003-01 5204 SOLOS Personality iocdule 76.53
107015 5204 BOOT Personality Module 72.40
104000 Keyboard 134.50
103000 Assy, Sol Backplane 54,18
103003 Assv, Cable, Backplane 5.85.
105008 Ascgy, Regulator, PCB 50.08
Sol-20 Parts

PART NO. DESCRIPTION GENERIC PRICE EA
701011 UART 6011 5.75
701011 UART AY5-1013

701008 Character Generator MCHMB6575 22.50
701013 Dual OP 1458 .60
701015 ™TL to EIA Driver 1488 1.20
701017 EIA to TTL Driver 1489 1.20
701019 1024x1 Static Mem. 21102 1.88
701023 Quad 2-~Input Nor 4001 .28
701027 Dual "D" FF 4013 .85
701031 Quad And-Or 4019 .85
701045 Phase-Lock-Loop 4046 1.08
701047 Hex Inverter 4049 .85
701051 Dual Binary Counter 4520 1.03
701053 Optc Iso}ator 4N26 1.63
701170 Microprocessor 8080 8.13
701090 Quad 2~-Inmput Nand 741500 .29
7010¢4 Hex Invertor 741504 .30
701100 3-Input Nand 74LS10 .29
701108 Dual 4-Input Nand 741520 .25
701120 Dual J-K FF 7415109 + 45
701128 3~-to38 Decorder 7415138 .68
701142 4 Bit Binary Counter 7415163 .86
701146 Que:?! D FF 74L.S175 .79
701150 nual 4 to 1 MPX 741,253 .84
701186 Eex Buffer 8T97 1.24
701122 4~Fit Rinary Countex 93L15% 1.80
701084 Qued 2-Tnput Nand 74100 .38
701001 MOS Ciock Driver AM0026C 1.80

LR B R B R N AR S A

3-27
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Sol-20 Miscellaneous Parts

PART NO. DESCRIPTION ) PRICE EA
105028 Transformer, Sol T-2 45.00
101007 Walnut Sicde Panel, Left 21.73
101008 WwWalnut Side Panel, Right 21.73
706004 14.31818 Mhz XTAL 3.00
723013 7 amp. Sio Blo Fuse .56
723010 191TE-1Al1-55 Sigma Relay 4.23
702002 Transistor, 2N222 NPN Silicon .18
702010 Transistor, 2W4360 FET P Channel L43
703003 Dioce, IN4001 silicon .13
703011 Diode, IN5231B Zener 5-1Vv .15
105016 Sol Video Cabie 6.85

Miscellaneous Memory Parts
(1FKRA and 32KRA)

PART # DESCRIPTION GENERIC PRICE EA.
701021 4K X 1 Dynamic RAM* 2104 $5.00
701026 8K X 1 Dynamic RAM* 2108 12.00
70112¢ Quad Exclucsive OR 74LS513¢ .48
(Signetics)
701134 Dual 4 Jine to 1 Mux 74LS153 .73
7011AR1 TrL to MOS Driver 75365 1.33
701142 4 Bit BRirary Counter 74LS 163 .88
701111 JK Flip Flop 7415109 53
704001 Data Delay Line 16.25
701162 +5 Volt Regulator 7805 .45
701164 +12 Velt Regulator 7812 3.30

L]

Vi
Prices subject to change without notice

328



9 EPT 1 - 31

Miscellaneous Memory Parts

(nKRA-1 series)

PART § DESCRIPTION GENERIC PRICE EA.
701091 Dual JK Flip Flop 7418112 $ .56
70115¢ Octal D Flip Flop 7418374 1.50
701085 Octal Driver 7415244 1.50
701128 3-8 Line Decoder 7415138 .68
701139 Dual 2-4 Line Decoder 7418132 .68
701042 4 bit Binary Counter 4040 1.08
( CMOS,NEC only)
7010038 16K X 1 Dynamic RAM 4116 14.38
(Mostek or NEC)

701014 8K X 1 Dynamic RAM 4108-30 5.25
701010 8K ¥ 1 Dynamic RAM 4108-31 6.25
701016 8K X 1 hvnamic RAM 4108-40 6.25
701012 8K X 1 Dvnamic RBAM 4108-41 6.25
701030 8K X 1 Dynamic RAM 2106 *
726100 Operation RQST ROM 741.8287 2.38
726101 32KRA-1 Match ROM 7415387 2.38
726107 nKRA Match ROM 7415387 2.38
726108 n¥RA Match 3 ROM 74185387 2.38
726109 nXRA Match 4 ROM 7418387 2.38
726111 Operaticn RQST ROM 741.8387 2.38
704002 nKRA DAata Delayv Line 12,75

* Call factory for pricing and availability.

Prices Subject to change without notice

3-R7
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SECTION 10 UPDATES

PREFACE

Electronics is a very fast moving field. Development of new
products, and improvements in the old products proceeds at an
unprecedented rate. The continuing development of the Helios II
is no exception. Better parts become available and are included,
experience yields circuit improvements, and new circuitry is
developed. This process generates changes much more frequently
than this manual is reprinted. As a result, we include the im-
provements as blue update sheets, added to this section as they
become available. Be sure to integrate this information into
the body of the manual before beginning, by making indicated
changes in the text, adding or replacing pages, or making notes
referring you to the update page.

If you have a question as to the currency of a particular page
of text, look in the lower left-hand corner of the page. The
initial version of the page will have this corner blank. When
the contents of the page have changed, the new version will
have "REV A" in this corner; a third version will have "REV B,"
and so forth. When a whole new page and page number are added,
the corner is blank.

A "2" in the corner means 2nd revised printing of the entire
manual.

10-1 Helios II
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PARTS LIST UPDATE TABLE
INTRODUCTION

In order to keep your Helios parts list up-to-date, the following Parts List
Update Table is provided. This table supplements the parts lists themselves.
Entries in the table are similar to those in the parts lists. Any entry in
the table supercedes a possibly conflicting entry in the parts list.

SEMICONDUCTOR EQUIVALENTS

One of the main uses of the Parts List Update Table is to communicate changes
in semiconductor substitutions in the parts list. In order to assure constant
availability of semiconductor components, manufacturers' equivalents are some-
times substituted for the standard vendor parts used in the Helios system.
These egquivalents may also be used, if necessary, to replace failed components.

Manufacturers' names and their individual prefixes for equivalent semiconduc-

tors have been omitted from the industry standard part numbers. For example,

"N8T97" (Signetics), found in your parts kit, would be a legitimate substitute
for the standard numbered part 8T97 called for in the parts lists or assembly

instructions. If a prefix is shown, this signifies that the prefix is essen-

tial to identify the correct part.

This table is only to identify semiconductors used in the Helios system. For
comparative specifications among manufacturers' equivalent parts, see their
respective data books.

The standard vendor part number is underlined and is the first part number in
the field called "Standard Vendor Part and Equivalent(s)." Equivalent parts
if any follow the standard vendor part number.

UPDATING YOUR MANUAL FROM THE TABLE
1. Go to the Parts List Update Table which follows this page.

2. Go to the first entry in the table. In the column labeled PAGES AFFECTED,
find the page numbers corresponding to each new entry.

3. Go to each of these pages and mark an asterisk after the standard vendor
part number affected.

4. At the bottom of each page where the reference to the part occurs, insert
the following:

"*See Parts List Update Table."”
HOW TO USE THE PARTS LIST UPDATE TABLE

1. If you have cross~referenced your manual to the Parts List Update Table
according to the above instructions, when you encounter a part mentioned
in the manual which has been marked with an asterisk, refer to the table
to learn what information change has affected that part.

2. All the entries for a given part are repeated regardless of whether they
have changed or not. They are repeated to facilitate identification of
the part. Read the entry in the left-most column first to see what the
nature of the change is; for example, "add equivalents.” Once you know
the type of change being made to the entry, you need only read the ap-
priate columns.

3. 1If the part has been deleted or some of the information in the regular
parts list entry no longer applies, draw a line through the obsolete in-
formation in the parts list entry, but retain the asterisk.

10-1 Helios II
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Processor nolog 7100 Johnson industrial Drive {415) 829-2600
soch Y Pleasanton, CA 94566 Cable Address -PROCTEC

Corporation

Helios II Manual

CHANGE NOTICE #3

SUBJECTS: A-C. Modification to Regulator PCB
D. Reset to Beginning of Disk System Test
E. PTDOS CONFIGR Command Password

WARNING

Please read and perform this change notice even if
you have already assembled your Helios II regulator
PCB. This modification will prevent a short between
regulator IC Ul and chassis ground. Such a short
may damage the Helios power supply.

A. REGULATOR PCB (PRELIMINARY INSTRUCTIONS)

1. PROBLEM DESCRIPTION: POSSIBLE SHORTING OF Ul (Refer to
Fig. 3-15, "Regulator PCB and Wiring Harness" and Fig.
8-4, "Regulator PCB, Assembly Drawing.")

Ul is mounted on a heatsink along with other ICs. The
two leads from Ul pass through clearance holes in the
heatsink and are received by two pads which feed through
to the solder side. Assembled regulator PCBs and kits
shipped prior to 10-10-77, and some kit PCBs shipped
after that date, have oversized Ul pads on their compo-
nent side. These pads are .250 inches, which dimension
overlaps the .187-inch lead clearance holes in the heat-
sink and therefore contacts the heatsink. Although the
heatsink is anodized, a scratch in its under surface or
a burr on the pad may short the Ul input and/or output
lead to the heatsink which is at chassis ground.

2. If you have already assembled your regulator PCB, or
have received an assembled unit prior to 10-10-77, read
and perform the instructions in paragraph B, "Modifying
a Regulator PCB Already Assembled."”

3. If your regulator PCB is still in kit form, determine
the revision level of the PCB by looking on either side
for the designation: "PC302001."

a. If this PC number has the suffix "C" or higher, you

do not have to perform this modification. The pad
diameters have been reduced to .125 inches.

CN #3 10/77
page 1 of 3 Ref: ECN No. 10141
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b. If there is no revision level suffix, check the two
pads for the Ul leads. These pads are in the middle
of the Ul component outline. If these pads have
been removed, you do not have to perform this modi-
fication. It has been done already. If the pads
are still there, insert the following in section 3
of the Helios hardware manual, on page 3-33, after
step 7:

“7JB. See Change Notice #3, Section 10, Updates,
C, Modification to Bare Regulator PCB."

You may perform the modification according to para-
graph C at this time or during the assembly proce-
dure when you encounter the note you just made.

B. MODIFYING A REGULATOR PCB ALREADY ASSEMBLED

() 1.

Remove the rear panel of the Helios cabinet.
Remove the regulator PCB.
Unsolder and remove the IC requlator Ul.

From the component side, using a .062 drill bit, drill
out the two pad feed-through holes for the Ul leads.
These pads are in the middle of the Ul component out-
line. (Refer to Fig. 8-4, Regulator PCB, Assembly
Drawing.) This step removes the plated feed-through con-
nection between the pads on the solder side and those on
the component side. §Since the component side pads are
now floating, if they contact the heatsink, no short
will result.

Using a 1/8-inch drill, deburr the holes by hand. This
will countersink the edges of the holes.

Put shrink tubing on the Ul leads. Make sure it is
snug up to the bottom of Ul. Shrink the tubing before
installing.

Reinstall Ul according to 3.5.4, Regulator PCB, step 8.

Reinstall the regulator PCB and rear panel according to
3.5.7, Power Supply Assembly, steps 2 through 10.

C. MODIFICATION TO BARE REGULATOR PCB

() 1.

() 2.

CN #3

From the component side of the board, using a .062 drill
bit, drill out the two pad feed-through holes for the U1l
leads. These pads are in the middle of the Ul component
outline. (Refer to Fig. 8-4, Regulator PCB, Assembly
Drawing.)

Deburr the holes on the solder side.

10/77

page 2 of 3 Belios I1
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( ) 3. Remove the two pads on the component side by heating
with a soldering iron then lifting off with an exacto
knife.

() 4. Continue assembling the regulator PCB at section 3.5.4,
step 8.

D. RESETTING DISK SYSTEM TEST WITHOUT RELOADING

( ) 1. In Section 5, of the Helios hardware manual, on page
5~11, after step 18, insert the following:

“To reset to the beginning of the Disk System Test,
without reloading, see Change Notice #3, Section 10,
Updates, paragraph D, Resetting Disk System Test With-
out Reloading.”

2. To reset the Disk System Test to the beginning without
reloading:

a. Press: ESCAPE
If the SOLOS/CUTER prompt character is not dis-
played, indicating that escape is not possible at
the time:
For Sol only, press simultaneously:

UPPER CASE and REPEAT

For non-Sol systems, begin program execution at the
start of the CUTER program.

The SOLOS/CUTER prompt character should appear.*
b. Type: EX 3
c. Press: RETURN

d. For video output, type: V

E. PTDOS CONFIGR Command Password

The CONFIGR command allows the PTDOS user to change system pa-
rameters (See PTDOS manual, page 1-49). To use the command the
user types: CONFIGR <password>

Initially the password is: PTDOS

It may be changed using the command.

*UPPER CASE REPEAT on a Sol clears only the system RAM. The
Disk System Test will still be in memory and does not have to
be reloaded.

CN #3 10/77 :
page 3 of 3 Belios II
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ProcessorTechnology

Processor Technology
Corporation

7100 Johnson Industrial Drive (415) 829-2600
Pleasanton, CA 94566 Cable Address -PROCTEC

Helios II Manual

SUBJECT: 1.0

CHANGE NOTICE #4

Modifications to Controller PCB Assy 301000

1.0 MODIFICATIONS TO CONTROLLER PCB ASSY 301000

1.1 PRELIMINARY INSTRUCTIONS

1.

This CN applies to certain controller PCBs assem-
bly levels only. The result of the change is to
bring previous assembly levels to the "E" assembly
level. Identify your controller assembly as
follows:

a. Orient the board with the component side up so
you can read the silkscreened designation:

"ASSY. NO. 301000." If this designation is
marked or labeled with the suffix "E," or
later letter, or if there is an "E" or later
letter, marked or labeled in the upper left-
hand corner of the board, you do not have to
perform this modification.

b. If the assembly number or board corner is not
marked or labeled with a letter revision, or
is marked with an earlier letter than "E,”
please continue reading this change notice.

NOTE: Note the distinction between the assembly num-

CN %4 10/77
page 1 of 3

ber revision level on one hand, and on the
other hand, the "PC" number revision level.
This latter number, which is etched on the
solder side of the board, refers to the bare
board; whereas, the "assembly" is the board
assembled with components to a certain con-
figuration.

These modifications to the controller are improve-
ments and corrections which are aimed at problems
which are encountered under certain system condi-
tions. If your system is working satisfactorily,
it will probably continue to do so without these
changes; however, if you are having a problem,
these changes may correct it. It is strongly
recommended that you make these changes regard-
less, in order to avoid possible future problems,
and to assure that you have a standard controller
at the current revision level, which may be a pre-
requisite for possible future changes.

Ref: ECNs 10153 through 10157
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In the Helios hardware manual, Section 3.5.3, on
page 3-31, after step 19d, insert the following
step 20:

"20. See Change Notice #4, for further modifica-
tions."

If you have already assembled your controller PCB,
or have received an assembled system, perform the
changes in paragraph 1.2 immediately or at least
as soon as possible.

The changes, which include 7 jumpers, presuppose
the additional jumpers in section 3.5.3, steps 1
through 19, have already been installed.

Since they are interrelated, the changes in this
notice must be performed all together and at the
same time.

Before starting the changes, be sure you have

read "Modifying PCBs" A-12, Section 9, Appendix.
The jumper wire used should be #24 not #30, unless
otherwise noted.

1.2 TRACE AND JUMPER MODIFICATIONS TO CONTROLLER PCB
(Refer to Fig. 8-3, Assembly, Controller PCB, page re-
vision A and Fig. 8-9, Schematic, Controller PCB, page
revision A. All the following trace cuts are marked
with an "X" and called out with arrows on Fig. 8-3,
Assembly, Controller PCB; all jumpers are shown as
heavy dashed lines on the component side, although the
jumpers are to be installed on the solder side.)

1.

CN #4 10/77
page 2 of 3

On the solder side of the board ("trace" or "cir-
cuit" side), cut the trace at Ul15-1. (Ul5, pin 1).
See Fig. 8-3, Detail A.

On the solder side of the board, find U50-1.
Follow the trace leading from it 1/8 inch to a
feed-through pad. Using insulated jumper wire,
connect this pad to Ul5-1.

On the component side, locate U3l. A trace
emerges from under the U3l socket between pins 9
and 10. Another emerges between pins 10 and 11.
Cut both traces.

On the solder side, using insulated jumper wire,
connect U30~-9 to U31-11, and

U30-10 to U31-6.

On the component side of the board, a wide trace
connects pins 8 of U41 through U51. Cut it be-
tween U48 and U49.

Cut it again between U46 and U47.

Helios II
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On the solder side, make the following ground con-
nections using #22 wire (bare or insulated as
specified):

a. U49-6 to US0-12 (Bare wire OK, suspend it over
the traces.)

b. U48-8 to connector Pl, pin 50 (insulated
wire).

c. U46-8 to connector Pl, pin 50 (insulated
wire).

On the solder side of the board, point E is a pad
1/2 inch below U7-14 (toward the Pl connector
fingers [pads]). A long trace extends from point
E toward the fingers. Cut this trace near

point E, as shown in Detail B, Fig. 8-3.

Connect point E to Ul8-10 with an insulated jumper
wire.

Place a label marked "REV E" as shown in Note 3
of Fig. 8-3, Assembly, Controller PCB.

Helios 11
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ProcessorTechnology

Processor Technology 7100 Johnson Industrial Drive (415) 829-2600
Corporation Pieasanton, CA 94566 Cable Address -PROCTEC

Helios Update 731639

SUBJECT: AC INPUT VOLTAGE

CAUTION

This Helios II 226/240 VAC model is wired for 220 VAC input.
This may be changed easily for 240 VAC. Determine whether the
local AC supply is 220 or 240 VAC before applying power.

Make the following adjustment if the local supply is 2486 VAC.

If the local supply is 248 VAC, reconfigure the AC wiring on the
inside rear panel as follows: (Refer to Fig. 8-18, Helios II Manual,
System Wiring Diagram, 228/246 VAC.) '

1. Locate the commoning blocks near the AC input connector. (Refer
to the rear panel assembly drawings, Fig. 8-5 for Model 2 and
Fig. 8-21 for Model 4.) :

2. Unplug the black and white 220 VAC tap lead from pin 4 of com-
moning block TB3 and insert in its place the 2486 VAC tap lead
(black and red). (Refer to Fig. 8-10, Detail A.)

3. Plug the 220 VAC tap lead into pin 1 of the commoning block.
(In effect, the two tap leads are exchanged.)

AC LINECORD (Refer to Fig. 8-18, System Wiring Diagram, 220/240 VAC.)
The Helios II 220/240 VAC model comes with an unterminated AC

linecord. This linecord must be terminated with the appropriate local
standard AC outlet plug.

CAUTION
When connecting the appropriate termination plug, be careful
to match the plug connections with the color-coded wire of
the linecord as follows:

Green Ground

White Neutral
Black Hot

731839 Page 1 of 1 | No ECN
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ProcessorTechnology

Processor Techno 7100 Johnson Industrial Drive (415) 829-2600
Corporation togy Pleasanton, CA 94566 Cable Address -PROCTEC

Helios Update 731048

This update describes modifications to Helios Formatter circuit
boards being made*® at the factory. The changes are first described,
with corrections to information in the Helios II Disk Memory System
Manual. Then a step-by-step modification procedure is given, which
factory-authorized service people may use to make the changes in the
field, converting a Formatter board of assembly revision level E to
level F.

Refer to the schematic of the Formatter board. The signal -SEPARATED
SECTOR from the disk drive electronics appears at pin 12 of Ul4, a
D-type flip flop, where it is synchronized by the clock signal. 1If
the trailing edge of -SEPARATED SECTOR occurs too close to the rising
edge of the clock input on pin 9, the Q output on pin 16 can have a
short spurious pulse starting at the clock transition. The extra
pulse is interpreted as an extra sector, and causes errors that PTDOS
reports with the message "DISK STRUCTURE BAD". Since the error is
caused by a rare coincidence of signals, it may not occur during
extended periods of testing.

The detail of the schematic below shows an added D-type flip flop
that eliminates the spurious pulse. The added flip flop, U32, is
connected just as Ul4 was, and the spurious pulse can still appear at
its Q output on pin 16. However, since the pulse starts on the
rising edge of the clock pulse, it is too late to propagate through
Ul4. The spurious pulse is of short duration, and is gone before the
next clock. The output of Ul4 is the same as before the addition of
U32, except that the occasional spurious pulse is removed.

™3 - 2 10 12
P3 —SEPARATED SECTOR  (20)—22=2 ! 0y32° 0 114°
74LS 74LS
o] 175

P3 — SEPARATED INDEX (&) Tus-n

Factory-authorized service people should modify all Formatter boards
in the field, using the procedure given below. If the changes are
made on Revision E assemblies, they become Revision F. The changes
are independant of all previous modifications, however, and may also
be made on assemblies prior to level E. Two parts are required: a
74LS175 (Quad D-type flip flop) and a 16 pin DIP socket. These parts
are available from the Customer Service Department of Processor

731048 page 1 of 3 Ref. ECN 10431
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Technology. Request part numbers 781146 (74LS175) and 713006
(socket) . Jumpers should be made from 36 AWG kynar insulated wire,
or 22 AWG solid insulated wire, as shown below.

1) Refer to the detail of the assembly drawing below. 1Install the
16 pin socket on the component side of the board at U32, making sure
that pin 1 is seated in the square pad.

2) Holding the socket firmly in place, solder pins 7 and 15. This
will secure the socket while jumpers are added.

3) On the solder side, cut the trace between Ul4-pin 12 and a
feedthrough hole, close to Ul4.

4) Solder the following 6 jumpers in place:

U32-pin 1 to U32-pin 16 (22 AWG wire)
U32-pin 16 to +5 V at Cl1l3 (22 AWG wire)
U32-pin 8 to ground at Cl3 (22 AWG wire)
U32-pin 9 to Ul8-pin 15 (30 AWG wire)
U32-pin 12 to U3-pin 9 (30 AWG wire)
U32-pin 18 to Ul4-pin 12 (30 AWG wire)

5) Install U32, a 74LS175, makihg sure that pin 1 is inserted in pin
]l of the socket.

6) If the modification was done on a level E assembly, cover the "E"
with a label marked "“F".

731848 page 2 of 3 ' Ref. ECN 10431
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ProcessorTechnology

Processor Technol 7107 Johnson Industnal Drive (415) B29-2600
Corporation e Plezzanton. CA 94560 Cable Address -PROCTEC

Helios Update 731067

This update describes modifications to the Helios Controller circuit
board being made at the factory. If you receive this update with a
new or factory-serviced board, it describes the changes that were
made. All Helios Controllers in the field should be modified
according to the instructions in this update.

The changes increase the reliability of the transfer command register
logic. To understand the function of the changes, read Section
7.18.1, subsection Gl, of the Helios hardware manual, which describes
the action of the transfer command register, U22, and read the circuit
changes shown below. U22-pin 18, which selects the A or B inputs to
the multiplexer is shown connected to a latch output before
modification. The B inputs receive input from the data bus, and are
selected for relatively long periods of time. Noise pulses appearing
at U21-pin 12 can clock data appearing at the B inputs into the
latches of U22 through NOR gate U21. This spurious data can cause a
header to be written on the disk at the wrong time.

The modifications borrow an inverter section of U6 for a new function.
This section was used in providing a signal to the jumper pin FX.
Since a jumper from pin C to pin EX is never used, pin 5 of U23 can be
driven with an equivalent signal appearing at U7 pin 13, two
inversions before, freeing a section of U6. 1In the new circuit, shown
below, U6 drives the Select input of U22-pin 10 to select the B (data)
inputs only when port Fl is addressed, driving U2l-pin 13 low. At all
other times the A inputs are selected. If a noise pulse on U2l-pin 12
happens to latch new data to U22's outputs, the data latched would be
all ones from the A inputs, which does not cause a spurious header to
be written.

Three trace cuts and three jumpers shown in the figure below should be
made as follows:

1) On the component side of the board, remove the wire jumper
which connects the points marked "FX" and "C".

2) On the trace side of the board, cut the trace which
connects U6-pin 5 to U7-pin 12, and the trace which connects
U22-pin 10 to U22-pin 12.

3) Using 30 A.W.G. so0lid insulated wire, solder jumpers

between U6-pin 6 and U22-pin 16, U6-pin 5 and U2l1-pin 13,
and U7-pin 13 and U23-pin 5.

731067 page 1 of 2 6/78 Ref. ECN 10346
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ProcessorTechnology

Processor Technology 7100 Johnsnr tngustnat Drve {415) 829.2600
Corporation Pieasanton CA 94566 Cable Address PROCTEC

Helios II Update 731671

MODIFICATICKS TO CONTROLLER PCRB ASSY 301088 (H TO J)

1.1 PRELIMINARY INSTRUCTIONS AND REASON FOR CHANGE

This update describes modifications to the Helios II Controller PCB
which bring that PCB from assembly revision level H to J. The update
also describes associated revisions to the Helios Technical Manual,
736U09. The previous update (7310667) which you should have received,
brought the Controller PCB from level G to level H. It is important
that you mark the current revision level of your Controller PCB when
you have completed these modifications because the markings enable one
to implement succeeding changes without confusion and are necessary
for trouble-shooting and other purposes.

Identify the assembly revision level of your Controller PCB. (If you
need help, refer to the Helios manual, section 3.2.1.R, "Identifying
Revision Levels of Assemblies.") 1If it has been recently shipped from
the factory, it may already be a "J", in which case you can skip to
1.4 of this update, "Updating Your Helios Manual." If it is an "H" or
lower, you should perform the modifications because they result in
improved low logic levels on the DI/O bus during DMA reads from
memory, which means better reliability in your system.

1.2 DESCRIFTION OF THE CHANGE

Drivers (8839s) which contain an additional disable pin for the
outputs are substituted for the 8833s at U47 and U48. Pins 7 of U47
and U48 are disconnected from ground and connected to the Q-output of
the write flipflop (U39-6), which is high during DMA memory reads.
Thus the output drivers of the controller are disabled during the DMA
reads. In summary, the changes to the hardware reguired to implement
this change consist in substituting two ICs, making three trace cuts,
and installing three jumpers.

1.3 INSTRUCTIONS FOR MODIFICATION

l) Be sure you are familiar with the information in the Helios
manual, Sections 3.2.3, Integrated Circuits and 3.3,
Modifying PCBs.

2) Remove the 8833s from U47 and U48.

3) Make the following trace cuts:

(Refer to Detail C, in this update.)

731671 page 1 of 3 8/7/78 Ref. ECN 16381



4)
5)

6)

1)

2)

3)

4)

9 EPT 2 - 18

a) Cn the component =side, cut the trace between U48-7 and U49-10.

b) On the solder side, cut the trace between U48-7 and U48-8.
c) On the solder side, cut the trace between U47-7 and U48-8.
Install two 8839s at U47 and U48 (F/N 7£1181).

Usina #36 green Kynar insulated jumper wire, make the following
jumper connecticns on the solder side:

a) U4vy-8 to U49-10.
b) U4&-7 to feedthrouah pad between U49-10 and U48-7.
c) U48-7 to U47-7.

Place a label marked "REV J" as shown in note 3 of Fig. 8-6,
Controller PCRB Acssembly (Helios manual).

UPDATING YOUER Helios MANUAL

Insert this update in Section 10, Updates, following update
731067.

In the Appendix, Section 9, replace pages 9-13/9-14 REV A with
the attached REV B sheet,

Mark the assembly drawing, Fig. B-6 and the schematic, Fig. 8-11,
with the words, "See Updates 731067 and 731871."

Change the assembly drawing, Fig. 8-6, Note 6, to read:

"30 AWG" not 24 AWG.

731071 page 2 of 3 Helios 11
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ADD JUMPER(3PL)
CUT TRACE ON COMPONENT SIDE
~ CUT TRACES ON SOLDER SIDE

v4r
(REF)

mEeXeNeXeXe)
OO0 00 O ofjo o~
O0oooo0o0
OO0 0000 OO

s
E
E

FEED THRU

Detail C of Assemkly Drawing (Fig. 8-6) Showing Modifications.
(Viewed from Solder Side.)

1 1 1 1 1.1 1 1
u4as u4r
8839 8839
T 1T 1T LR
u4as uar
7 7
8839 8839

959897,

Detail of Controller Schematic (Fig. 8-11) after Modifications.

731871 page 3 of 3 Helios 11
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29
30

33
36

40
41
42
46
47

49

2 REV B
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PARTS LIST - CONTROLLER PCB ASSEMBLY (3010€8J)

PART ¢

301001
7616960
701692

701894
7010986
701180
701102
701104
7011086
701118
701120

761122
761128
701130

761138
701148
701142

701144
761146
701146
701152
701156

701181
701186

791196
701162

702002
703005
785822
705825
705061
705687
705896

707623

787832
707034
707036

QTY

H N NHEEFH R HEREWOR RN

(RN CF SR

[
=N

N WW e [\S 38, ]

—

N =N o

(Refer to Fig.

REFERENCE
CODE

vls,z21
Ul9

U6
ue,12,36
U35

17

U8, 23

u7

u4p |
u2,10,20,
U37,39
uls

U42
Ul4,16

ul3, 34
Ull
U5
U3l
Ul,38
U24-30
U33
U22
U47,48

v3,9,32,41,
U43-46,49-51

U52,53 9493, 4 x 16 FIFO Buffer
U54,55 }7805{; LM348T-5, Volt
Regulator, +5V, TO-220
Q1 2N2222, Transistor, NPN
CR1 I1N4148, Diode, Silicon, Switching
R1,4,5 Res, 220 ohms, 1/4W, 5%
R2,3,6 Res, 330 ohms, CF, 1/4W, 5%
R8,9 Res, 16K ohms, CF, 1/4W, 5%
R7 Res, 1.5 ohms, 1/4W, 5%
U4 761-5-R-220/330, Resistor
220/330 ohms, DIP, Network
C3-7,186-22 Cap, .847uf, Disk Ceramic,
+88 -20%
C9,23 Cap, 1.0uf, Tantalum, 35V, 10%
Cl Cap, 2.2uf, Tantalum, 10%
c2,8 Cap, 15uf, Tantalum, 20V, 10%
9-13 Helios I1I

8-¢€)

DESCRIPTION

Fab, PCB, Controller, REV C
74LS00, Quad 2-Input NAND-gate
}74Ls02{; 9LS®2, Quad 2-Input
NOR-gate
74LS04,
74Ls@8,
741810,
74LS511,
74LS13,
74LS14,
74LS86,
7418109,

Hex Inverter

Quad 2-Input AND

Triple 3-Input NAND
Triple 3-Input AND
Dual 4-Input NAND

Hex Inverter, Schmitt

Quad 2-Input EX-OR
Dual J-K FF

74L8123,
74LS138,
74LS8139,
Decoder
7418157, Quad 2~to-1 Line
Multiplexer

74LS158, Quad 2-Input Inverter
Multiplexer

7418163, Synch 4-Bit Binary
Counter

74LS174, Hex D FF

}74L8175{; 25LS175, Quad D FF
74L8191, Synch UP/DN Counter
741.S279, Quad S-R Latches
74LS298, Quad 2-Multiplexer,
Store

8839, Quad T-S Transceiver,
16p

Dual Retrig. One-Shot
3-to-~8 Line Decoder
Dual 2-to-4 Line

}8T97{; DMB8B97, 74367, High Speed

Hex Buf/Inv
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PARTS LIST - CONTROLLER PCB ASSEMBLY (361080J) (Continued)

REFERENCE

ITEM # PART # QTY CODE DESCRIPTION

52 713064 13 Socket, DIP, 14P, Solder

53 713086 39 Socket, DIP, 16P, Solder

54 713013 4 Socket, Strip, 12P, Solder

56 717050 1 P4 Connector Pin

57 717649 1 P4 Receptacle, Test Point, Printed

: Circuit, Right Angle, Orange

58 7216822 1 Heatsink

59 720020 2 PHMS, 6-32 x 1/2",

60 720011 2 Hexnut, 6-32

61 720041 2 ITLW, #6

62 717003 2 P2,3 Header, Male PC, Mount, 58-Pin
64 711004 1 Label, Assy. Rev, 1/4"

65 716627-5 A/R Wire, S8S, Insul, 22 AWG, Green
67 716026-5 A/R Wire, SS, Kynar Insul, 30 AWG

(approx. 14 inches)

2 REV B 9-14 Helios I1I
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ProcessorTechnology

Processor Technology 7100 Johnson indus'sai Drve (415) B29-2600
Corporation Pleasanion CA 94566 Cabie Address PROCTEC

April 3, 1979
Dear Factory-authorized dealer:

The attached document, called "Field Retrofit Notice," is essen-
tially the same type of information you have been accustomed to
receive in the form of an "Update." We are now separating two
functions of the former "update"” and publishing separately the
information associated with each function. To notify you of
recommended or required hardware modifications to units in your
inventory and/or units that come back to you for service, or units
already being used in the field, we will use the "Field Retrofit
Notice" exclusively. To supply you with new replacement pages to
update your manual or to publish new information supplementing a
manual, we will send the complementary document called a "Manual
Update."

Separating retrofit notices and manual updates into specialized
documents makes it easier for us to communicate the appropriate
information, and we think it will make for easier reading and
implementation on your part.

You will find a heading in the "Field Retrofit Notice" called
"STATUS". Together with some qualifying information, one of two
key words will always be found under this heading: "Discretionary"
and "Mandatory." "Discretionary" means that you should exercise
your own judgement in implementing the retrofit. This type of
retrofit is usually a product improvement or a precautionary
design change, or the solution to a problem affecting a minority
of units. The attached Field Retrofit Notice is an example of

this type.

"Mandatory" is reserved for circumstances under which the retro-
fit MUST be implemented:

1) To assure the safety of the end user.
2) To stop the reoccurring loss of data in the user's system.

3) To make operable a feature or configuration of a system
which is within the advertised capablity of the system.

If you have any questions concerning the attached Field Retrofit
Notice or any subsequent one, feel free to contact our Field
Support Department.

Sincerely,

G i Vo sl b

Jaime VonPrudell
Technical Writer

JVP:jm

encl.
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ProcessorTechnology
Processor Technology 7100 Johnson inaustrial Drive (4153 829-2600
Corporation Pieasanton CA 94566 Cable Aadress PROCTEC

FIELD RETROFIT NOTICE 4/1/79

PRODUCT: Helios II, the following models:

Model 2, 117 V ac 300000
Model 2, 220/240 V ac 300021
Model 4, 117 V ac 304000

Model 4, 220/240 V ac 304001

ASSEMBLY: Formatter Assembly 301003 (F to G)

BRIEF DESCRIPTION OF RETROFIT:

This retrofit requires changing an IC and two resistors. These
changes assure that the oneshots in the IC at Ul7 remain within their
allowable timing durations. There is no change to the nominal time-
out values or to their limits. There is no change to the function of
the circuit.

STATUS: Discretionary

"Discretionary" means that the factory-authorized dealer should exer-
cise his own judgement in implementing the retrofit, after reading
the Retrofit Notice. The status "Discretionary" is contrasted with
the alternate status, "Mandatory." A mandatory retrofit must be
implemented in order to safeguard the user, the user's system, and/or
the factory~authorized dealer and Processor Technology.

The modifications should be performed on all formatter units of a REV
level of F or lower in order to eliminate the occurrence of a timing
problem. In order for the revision levels of formatter assemblies to
be able to be identified, the retrofit can be performed only on a REV
assembly. Any assemblies lower than F must first be brought to the F
REV level. Update 731048 provides a procedure for bringing Formatter
assemblies from REV E to REV F. If this retrofit is performed on
assemblies of an earlier revision level, the resulting REV level will
be undeterminable by the revision level system. This resulting
assembly cannot be marked "G" (the next revision letter) and will not
be able to be described for future retrofits. Similarly, if this
retrofit is not made to an assembly, future retrofits cannot be made
with the REV level of the assembly subsequently being identifiable.

731013 page 1 of 4 4/1/79 Ref. ECN 10499
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HARDWARE MODIFICATION PROCEDURE:

Systems that have the indicated timing problem may have a tendancy to
display PTDOS errors including one or more of the following messages:

BAD DISK STRUCTURE
BAD FILE STRUCTURE
BLOCK SIZE CONFLICT
CAN'T FIND SECTOR
FILE ID CONFLICT
SECTOR CONFLICT
READ BACK FAILED

To determine whether the timing problem exists, follow the procedure
below. A dual-trace oscilloscope is necessary.

1)

2)

3)
4)
5)

6)

7)

It is recommended that all previous updates be performed first,
bringing the formatter assembly 301003 to an F REV level.

Connect the Helios II to a known-good Sol, with the formatter
positioned so that it can be examined with scope probes.

Turn the S0l OFF and then on again to reset the controller PCB.
Insert a formatted but expendable diskette in Unit O.
In SOLOS Command Mode, enter the following short program:

ENTR C900 <CR>
:DB FO 3E DD D3 F5 D3 F7 C3 00 C9/ <CR>

Dump the program to verify that it is correct.
Execute the program by typing:
EX C900 <CR>

When the program is executed a click will be heard, indicating
that the Unit 0 head is loaded. The only purpose of the program
is to keep the head loaded while measurements are made on the
formatter.

Set the time base on the scope to approximately 0.5 microseconds
per division, and the sensitivity on both inputs to about 2 volts
per division. Place one probe on Ull, pin 12 and the other on
Ull, pin 4. These points represent the two outputs of the two
oneshots in Ull.

731013 page 2 of 4 Helios II
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§) A waveform similar to that shown below should be observed.

10)

11)

12)
13)

14)

15)

k~—osys—7

*+10%
Ull-12 25% 25%

{ 504

N

' "
utl-4 Col o

I 1

.

—-1 |~— ALLOWABLE RANGE

The timing problem is indicated when the rising edge of the pulse
on Ull, pin 4 is not within the range indicated, with respect to

the negative pulse on Ull, pin 12. 1If the rising edge is within

range, the timing problem is not indicated, and further trouble-

shooting should be done. If the rising is outside of the allow-

able range, follow the additional steps below.

Replace the 74LS123 at Ul7 with a 74LS221 (P/N 701147). The new
part has a 1% timing tolerance, compared with a 15% tolerance on
the old part.

Replace the 15K resistor at Rl with a 9.1K ohm, 5% resistor.
Replace the 5.1K resistor at R2 with a 3.3K ohm, 5% resistor.

On the component side of the assembly, in the top right-hand area
near P2 is the silk-screened assembly number. Mark the REV
letter "G" with indelible ink, or cover the existing revision
letter with a label.

Repeat steps 3 through 7 above to observe the same waveforms.
Confirm that rising edge of the waveform on Ull, pin 4 is now
within range.

Place this copy of the Field Retrofit Notice in the Helios 1II
Disk Memory System Manual, P/N 730009, Second Printing, March
1978, behind the tab "Updates."

CORRESPONDING MANUAL UPDATE:

Revision pages incorporating the modifications in the assembly
drawing, the schematic, and the parts list will be issued with the
manual update, 731014, which concerns a new controller/formatter
assembly configuration.

731013 page 3 of 4 | Helios II
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7415221 PIN CONFIGURATION DIAGRAM

DUAL MONOSTABLE MULTIVIBRATORS

221

See page 668 SN54221 (J. Wi SN74221 (J, N}

SN541L8221 (3 Wi SN74LS221 () N}

731013 page 4 of 4 Helios II
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CHANGE NOTICE $#4 Helios II

Modifications to Controller PCB Assy 301000

A) PRELIMINARY INSTRUCTIONS

1)

2)

3)

731033

This CN applies to certain controller PCB's assembly levels
only. The result of the change is to bring previous assembly
levels to the "E" assembly level. 1Identify your controller
assembly as follows:

a) Orient the board with the component side up so you can
read the silkscreened designation:

"ASSY. NO. 301000." If this designation is marked or
labeled with the suffix "E," or later letter, or if there
is an "E" or later letter, marked or labeled in the upper
left-hand corner of the board, you do not have to perform
this modification.

b) If the assembly number or board corner is not marked or
labeled with a letter revision, or is marked with an
earlier letter than "E," please continue reading this
change notice.

NOTE:

Note the distinction between the assembly number
revision level on one hand, and on the other

hand, the "PC" number revision level. This latter
number, which is etched on the solder side of the
board, refers to the bare board; whereas, the
"assembly"” is the board assembled with components
to a certain configuration.

These modifications to the controller are improvements and
corrections which are aimed at problems which are encountered
under certain system conditions. If your system is working
satisfactorily, it will probably continue to do so without
these changes; however, if you are baving a problem, these
changes may correct it. It is strongly recommended that you
make these changes regardless, in order to avoid possible
future problems, and to assure that you have a standard
controller at the current revision level, which may be a
prerequisite for possible future changes.

Before starting the changes, be sure you have read "Modifying
PCBs," Section 3.3 (Helios Disk Memory System Manual, 730009,
Second Printing, March 1978). The jumper wire used should be
#24 not #30, unless otherwise noted.

page 1 of 4 (Revised 4-19-79) Ref. ECN's 10153 through 10157
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B) CONTROLLER PCB MODIFICATIONS FROM 730009, 1lst Printing

1)

2)

3)

731033

Modify your controller PCB by making two trace cuts as
follows: ’

c)

d)

e)

Refer to Fig. 8-3, Controller PCB, Assembly Drawing.

On the trace side of the PCB, start from U36-10 and
follow the trace upward about 1 inch to a pad. Call this
pad "A". The trace feeds through the board at pad A.
Flip the PCB over and locate pad A con the component

side. (This is called out as "Point A" on the assembly
drawing. On the components side, cut the trace leading
to pad A. This step disconnects U36-10 from U37-1 and
U4-14. U37-1 and U4-14 are still connected. U36-10 is
still connected to pad A.

On the component side, cut the trace which connects U35-4
to U35-14. Cut it near pin-4. This is a +5V trace.

NOTE

The assembly drawing shows the jumpers mentioned
in the following instructions to be on the com-
ponent side of the PCB; however, they should be
installed on the trace side using the IC pins for
connecting points.

Modify your controller PCB by installing jumpers as follows:

a)

b)

c)

Install and solder an insulated jumper connecting U35-4
(Point C on the assembly drawing) to the pad located
between U35 and U36 (designated "Point D" on the assembly
drawing). The pad at point D is at the U35 end of a
trace coming from U37-7.

On the component side of the PCB, locate pad B
(designated Point B on the assembly drawing). Compare
the following description to be sure you have found it.
On the component side of the board, 4 traces come out
from under the right end of U0. Foilow the uppermost of
these (nearest U0-8) to a pad about 1l/4-inch from the
right end of U0. (The arrow pointing to Point B obscures
this trace on the assembly drawing but you can see it on
the PCB itself.) This is pad B.

Install and solder an insulated jumper connecting pad B
and pad A (point A) described in this section, step 1.d.
U36-10 is now connected to U2-6 and UJ-12.

Install the 3 augat selector pins on the component side of
the controller PCB as follows:

page

2 of 4 : Helios 1I
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a) Refer to the assembly drawing for the controller,
Fig. 8-3. The locations for the pins are pads just below
the first row of IC's starting at U6. These pads are
labeled from left to right: "FX", "EX", and "C". The
pads are circled on the drawing. They are connected to
traces as follows:
!

C U23-5
EX Between U7-12 and U6-5
FX U6-6

[4
b) Insert the first pin in its respective location. Hold
the pin in place with a needle-nose pliers. (Do not use
your hand; it will be hot.)

c) Turn the PCB over and solder the pin from the trace side.

d) 1Install and solder the two remaining pins in the same
manner.

C) TRACE AND JUMPER MODIFICATIONS TO CONTROLLER PCB

(Refer to Fig. 8-3, Assembly, Controller PCB, page revision A and
Fig. 8-9, Schematic, Controller PCB, page revision A. All the
following trace cuts are marked with an "X" and called out with
arrows on Fig. 8-3, Assembly, Controller PCB; all jumpers are
shown as heavy dashed lines on the component side, although the
jumpers are to be installed on the solder side.)

1) On the solder side of the board ("trace" or "circuit" side),
cut the trace at Ul5-1. (Ul5, pin 1). See Fig. 8-3, Detail A.

2) On the solder side of the board, find U50-1. Follow the
trace leading from it 1/8-inch to a feed-through pad. Using
insulated jumper wire, connect this pad to Ul5-1.

3) On the component side, locate U3l. A trace emerges from
under the U3l socket between pins 9 and 10. Another emerges
.between pins 10 and 11. Cut both traces.

4) On the solder side, using insulated jumper wire, connect
U30-9 to U31-11l, and U30-10 to U31l-6.

5) On the component side of the board, a wide trace connects
pins 8 of U41 through U51. Cut it between U48 and U49.

Cut it again between U46 and U47.

6) On the solder side, make the following ground connections
using #22 wire (bare or insulated as specified):

a) U49-6 to U50-12 (Bare wire OK, suspend it over the
traces.)

b) U48-8 to connector Pl, pin 50 (insulated wire).

c) U46-8 to connector Pl, pin 50 (insulated wire).

731033 page 3 of 4 Helios II



7)

8)
9)

731033

9 EPT 2 - 30

On the solder side of the board, point E is a pad 1/2-inch
below U7-14 (toward the Pl connector fingers [pads]). A long
trace extends from point E toward the fingers. Cut this
trace near point E, as shown in Detail B, Fig. 8-3.

Connect point E to Ul8-10 with an insulated jumper wire.

Place a label marked "REV E" as shown in Note 3 of Fig. 8-3,
Assembly, Controller PCB.

page 4 of 4 Helios I1I
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FIELD RETROFIT NOTICE 4/3/79

PRODUCT: Helios II, the following models:

Model 2, 117 VAC 300000
Model 4, 117 VAC 304000
(220/240 VAC models are not affected.)

ASSEMBLY: Regulator PCB Assembly, Model 2, 302000 (G to H)
Regulator PCB Assembly, Model 4, 304025
Rear Panel Assembly, Model 2, 304000 (G to H)
Rear Panel Assembly, Model 4, 304030 (C to D)

BRIEF DESCRIPTION OF RETROFIT:

The 40 v, 10,000 microfarad electrolytic capacitor at C8 on the
regulator is to be replaced with a 50 VvV, 7,300 microfarad capacitor.
({ECN 10517 and 10446)

The fuses on the rear panel assemblies are to be replaced with ones
of lower value. A label must be applied to cover the existing
silkscreened values. (ECN 10525)

STATUS: MANDATORY

The capacitor on the regulator and the fuses on the rear panels must

be changed to safeguard the user, the service technicians and the
Helios II units. All units in inventory and all units previously

sold, now in the hands of the users, must be retrofited. These changes
are also necessary to avoid possible liability damages against the
factory-authorized dealers and Processor Technology. Units not retro-
fitted represent a serious safety hazard.

The Warranty Repair Department of Processor Technology will provide
the parts to the retrofitting dealer on a one time basis. All the
dealer need do to obtain the parts is to provide Warranty Repair with
a list of serial numbers of the units to be retrofitted.

PRIOR RETROFITS:

A) Regulator

Change Notice #3, 10/77, P/N 731032, contained a retrofit which
brought the regulator 302000 from a REV B to a C. The retrofit in

CN #3 should be performed first, for safety reasons and so that the
units can be marked and readily identified by the revision level and

731081 page 1 of 3 4/3/79 Ref. ECN's 10517, 10446, 10525
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retrofit systems. Revisions to the regulator from C to G were factory
changes which required no retrofits.

B) Rear Panel

Revisions up to C on the Model 4 rear panel and revisions up to G on
the Model 2 rear panel were factory changes requiring no field
retrofits.

PARTS REQUIRED:

ITEM P/N QTY DESCRIPTION DESTGNATION
1 707050 1 CAP, 7,300 Microfarad; Alum. c8
electrolytic, 50V

2 723021 1 1A FUSE, SLO-BLO (Model 2) F2

3 723022 1 6.25A FUSE, SLO-BLO (Model 2 and 4) Fl

4 723016 1 2A FUSE, SLO-BLO (Model 4) F2

5 732001 1 LABEL, Fuse, pair, 1A, 6.25A (Model 2)

6 732002 1 LABEL, Fuse, pair, 2A, 6.25A (Model 4)

HARDWARE MODIFICATION PROCEDURE:

A) Regulators: Model 2, 302000 and Model 4, 304025

(The procedure is the same for both models except for marking the new
REV letter.)

1)
2)
3)
4)
5)

6)

731081

Remove the top cover of the Helios II.
Remove the rear panel.

Remove the regulator PCB assembly.

Unscrew and remove the 40V, 10,000 microfarad capacitor at C8.

Install the 7,300 microfarad, aluminum, electrolytic
capacitor, 50v, P/N 707050, at C8.

Mark an adhesive label with the letter "H" and apply the
label to the component side of the Model 2 regulator so that
it covers the previous REV letter. The REV letter follows
the assembly number which is silkscreened on the the PCB just
above C8. (Refer to Fig. 8-8, Note 2, Helios Disk Memory
System Manual, 730009, 2nd Printing, March 1978.)

302000, the Model 2 regulator is a subassembly of the Model 4
regulator 304025. Do not mark the REV level of the Model 4
regulator.

page 2 of 3 Helios II
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7) Re-install the regulator and rear panel according to the Disk
Memory System Manual, lst Printing, 730009, August, 1977,
3.5.7, "Power Supply Assembly," steps 2 through 10.

B) Rear Panel, Model 2, 305000

1) Apply the label provided by Processor Technology that reads
“1A SB" to the rear panel above the upper fuse so that it
covers the designation "3.2A SB.”"

2) Apply the label that reads "6.25A SB" below the lower fuse so
that it covers the designation "7A SB."

3) Remove the 3.2 A SLO-BLO fuse from the upper fuse holder and
replace with a 1 A SLO-BLO fuse. :

4) Remove the 7 A fuse from the lower fuse holder and replace
with a 6.25A SLO-BLO fuse.

C) Rear Panel, Model 4, 304030

1) Apply to the rear panel the label that reads "2 A SB" above
the upper fuse holder so that it covers the designation
"3.2 SB."

2) Apply the label that reads "6.25 SB" below the lower fuse
holder so that it covers the designation "7 A."

3) Remove the 3.2 A fuse from the upper fuse holder and replace
with a 2 A SLO-BLO fuse.

4) Remove the 7 A fuse from the lower fuse holder and replace
with a 6.25A SLO-BLO fuse.

CORRESPONDING MANUAL UPDATE
Revision pages or a new edition of the Helios II Disk Memory System

Manual (Helios II Technical Manual) will be issued at a later date to
reflect the above changes.

POWER CONSUMPTION OF Sol SYSTEM COMPONENTS

Most components of a Sol system are often plugged into the convenience
outlets of the Helios II floppy disk drive. Care should be taken not
to overload the AC current carrying capacity of the convenience out-
lets. The fuse protecting these outlets may blow when the rating on
the F1 label (6.25A is exceeded). The AC current consumption during
normal operation for components of a typical Sol system is given as
follows:

So0l-20 1l.5Aa
Helios 1II Model 2 0.8Aa
Helios II Model 4 l.6A
TV/Monitor 0.42
SolPrinter 2 & 2E 1.7a
SolPrinter 3 2.0Aa

731081 page 3 of 3 Helios II
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INSTRUCTIONS FOR
REPLACING HELIOS POWER SUPPLY CAPACITOR C8

SEPTEMBER 1, 1981

1. Unplug all cables from the back of your Helios and move the
cabinet to a place where you can easily work on it.

2. Remove the three screws "A"™ (Figure 3-16) which hold the
cover in place. On the top-front of the cabinet there is a
black recessed sliding latch. Slide it to the rear and the
cover is released. Lift cover off and set aside.

3. Locate the aluminum can marked C8 on Figure 3-19. That's
the one that should be 50 VDC rated, but may only be 40 VDC in
your Helios. Check the printing on the can to determine if you
need to replace the capacitor. If not, use this opportunity to
look for dirt inside the cabinet that should be vacuumed out
and close the cabinet by reversing your steps.

4, If C8 must be replaced, locate the power harness and the
signal ribbon cable where they - plug into the disk drive's
printed circuit board (PCB). Refer to Figure 3-22.

5. Notice the orientation of the connectors before removing
them by sliding to the rear. The colored edge of the ribbon
cable is down. The power cable has a polarizing blank in one
of the pin locations.

6. Remove the 6 screws "B" (Figure 3-16) from the rear panel.
Carefully lift the panel without pulling hard on the wires
still connected to it. In a 4-slot Helios, it may be necessary
to unplug some of the wiring that attaches to terminals on the
rear panel to have adequate freedom. If so, be sure to label
them with tape somehow.

7. Locate the black heatsink on the regulator board and remove
the three screws "C" which hold it to cabinet base (Figure
3-15). Don't 1lift it yet.

8. Locate the two screws "D" (Figure 3-15) at the opposite
side of the PCB. Loosen them completely. The board is now
free., Lift it (carrying the "D" screws with it) and turn it
over enough to access the screws on its underside. Be careful
not to misplace the two metal cylinders which are stand-offs
that are part of the screw "D" mounting. In some units, these
are loose; in others, they are screwed into the base.

9. Remove the two pan-head screws that mount the capacitor C8
to the PCB. Notice that one of the screw holes has a plus sign
(+) near it on the PCB. This 1is the capacitor's positive
terminal. The capacitor also has a plus sign on its base.
Replace the old capacitor with the new one, being sure to match
the same polarity. That is, match the positive terminal to the
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positive hole. Snug the screws (which should also have lock
washers on the same side as the screw heads) but don't
overtighten. If your o0ld capacitor has already burned out and
the board has been charred, be sure to carefully scrape the
loose char, rinse to remove electrolyte that leaked out, and
allow to dry before mounting the new capacitor. You may need to
add some solder to repair damaged traces on the board.

10. If your Helios was purchased (shipped from PTC) prior to
10-10-77 as an assembled unit, or purchased as a kit, now is a
good time to make Helios Change #3 if it hasn't been done
already. This is the change which alters the main regulator
(Ul) pads to prevent accidental shorting to the heatsink. See
Change Notice #3 (PTC ECN number 10141) dated 10/77. If your
PCB is marked Rev C or later, you don't need to do Change #3.
If your board is Rev B or earlier, you should do it.

11. Re-mount the regulator PCB, being sure to get the
stand-off's properly installed on screws "D". 1Insert the
screws and start them, but don't fully tighten until all screws
"C" and "D" are in place and the board is properly situated.

12, IMPORTANT: It is wise at this point to prop up the back
panel, check that no wires have come off of their connection,
and install the AC power <cable on the back panel. (Be
careful--line voltage is present.) Plug in and turn on the
Helios, without the power or signal cables connected to
anything. Use a voltmeter to verify that the following voltages
are present at the DC power cable which will plug into the disk
drive. Check these by putting the negative 1lead from the
voltmeter into a white (ground) pin (pins 6, 7, 8, 9) and the
positive lead into the pin in question. For pin 10 (-5 VDC),
put the negative lead of the meter into pin 10 and the positive
lead into a ground pin, unless your meter will directly read
negative polarity.

Pin 1 No connection
2 Red wire +4.75 VDC to +5.25 VDC
3 Blue wire +7.0 VDC to +10.0 VDC
4 Polarizing key
5 Yellow wire +21.6 VDC to +26.4 VDC
6 White Ground (zero)
7 White Ground (zero)
8 White Ground (zero)
9 White Ground (zero)
10 Green wire -5.5 VDC to -4.5 VDC

If you have checked these voltages, turn off and unplug
the Helios and allow time for the voltages to discharge. With
the cable not connected to a load, it takes quite a while to
return back to zero volts. In my unit, it took about 15 minutes
to get to a small residual voltage, which I then shorted to
ground through a jumper wire.
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13. 1If the power cable is back down to 2zero volts everywhere,
plug it into the disk drive. Also plug the signal cable back
on, observing the polarity (colored edge down).

14, Reverse your steps to close up the Helios cabinet.

15. Plug cables back in and turn the system on. Bootload a
disk that does not contain valuable data if possible. Verify
the system by using the DISKT program, if you know how to do
it. (DISKT and other test programs are available from
PROTEUS.) Otherwise, verify by running a program from disk.

16. Processor Tech also recommends replacing the 3.2 amp fuse
with a 1 amp Slo-Blo fuse in a 2-slot Helios (2 amp in 4-slot
Helios). Also the 7 amp Slo-Blo should be replaced with 6.25
amps Slo-Blo. Put labels showing the correct fuse ratings over
the designation on the back panel. This should help prevent a
board burnup if the Helios goes out again.

Congratulations, you've just done a capacitor transplant!
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ProcessorTechnology
Processor Technology 71CC Jonngon inguct-a: Drive (415) 826-2600
Corporation Pieasanton CA 94566 Cabie Adaress PROCTEC
MANUAL UPDATE 4-10-79
MANUAL:

Heljios II Disk Memory System Manual (Helios II Technical Manual),
Literature Kit, P/N 730009, Second Printing, March, 1978.

SUBJECT:

This update documents new Controller and Formatter PCB Assemblies. These
assemblies are part of Helios II, the following models:

Model 2, 117 V ac P/N 300000
Model 2, 220/240 V ac P/N 300021
Model 4, 117 V ac P/N 304000

Model 4, 220/240 V ac P/N 304001

No hardware modifications to existing assemblies are required by this
update. The new assemblies described in this update are assembled
only at the factory.

BRIEF DESCRIPTION OF SUBJECT MATTER:

The new controller/formatter configurations accomplish the following
objectives:

1) To incorporate into the printed circuit board previous
engineering changes which were installed by means of cuts and
jumpers.

2) To improve the ground circuitry to increase noise immunity. This
is accomplished by providing additional cross links interconnecting
0-volt points. These cross links are an attempt to reduce the
inductance among all 0-volt points on the board. S-100 bus pins
53, 55, and 70 have been connected to 0 V on the controller.

3) To provide for the alternate use of either of two sources for
FIFO's which were installed on the controller at U52 and U53
(Assy 301000 REV J and earlier). Most of this update is concerned
with this purpose.

REVISION PAGES:
Revision pages, including foldouts, are included in this update. It
is suggested that dealers transfer obsolete pages to a separate

Helios binder clearly labeled "HISTORY" on both the cover and spine.
The following is a list of the pages attached to the update:

731014 page 1 of 6 4/10,/79 Ref. ECN's 10473,10489,10490, 1015
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Fig. 8-6, 3/10/79, Controller PCB Assembly (301000-L & 301030-B)*

Fig. 8-7A, 3/10/79, Formatter PCB Assembly (301003-H )

Fig. 8-7B, 3-10-79, Formatter PCB Assembly (301040-A)

Fig. 8-11A, 3/10/79, Controller PCB Schematic (301002-K),
Sheet 1 of 2

Fig. 8-11B, 3/10/79, Controller PCB Schematic (301002-K),
Sheet 2 of 2

Fig. 8-12A, 3/10/79, Formatter PCB Schematic (301005-H),
Sheet 1 of 2

Fig. 8-12B, 3/10/79, Formatter PCB Schematic (301005-H),
Sheet 2 of 2

Page 9-13, 3/10/79, Parts List - Controller PCB Assembly
(301000-L & 301030-B) *
Page 9-14, 3/10/79, Parts List - Controller (Continued)
Page 9-15A, 3/11/79, Parts List - Formatter PCB Assembly
(301003-H)
Page 9-15B, 3-10-79, Parts List - Formatter PCB Assembly (301040-A)
Page 9-15C, 3-10-79, Parts List - Formatter PCB Assembly
(301040-A) (Continued)
Page 9-16, 3/10/79, Parts List - Regulator PCB Assembly, Model 2
(302000-3)

(Pages 9-13/9-14 and 9-15A/9-15B, and 9-15C/9-16 are printed
back-to-back.)

*Note: ECN 1015 removes P4 and J4 (rarely used priority connector)
from the controller assemblies and changes the REV's on the
assemblies (303000-K to L and 301030-A to B). This is a
factory change; no retrofit is required.

CHANGES TO BE MARKED BY HAND:
In the Parts List, page 9-9, System Assembly, Model 2, add to

Item 5: Part Number "301030"
QTY (1] lll
Description "Assy, PCB, Controller (Alternate)"

Item 6: Part Number "301040"
QTY L1} l ”
Description "Assy, PCB, Formatter (Alternate)"”

CURRENT PUBLICATIONS (PRIOR REV LEVELS):

The controller and formatter assemblies described in this update are
based on new printed circuit boards which incorporate the modifications
described by the following prior Helios II updates:

CHANGE NOTICE $#4, Controller Mods. (D to E)
(E to F required no retrofits)
731067, Controller Mods. (G to H)

731071, Controller Mods. (H to J)

731048, Formatter Mods. (E to F)
731013, Formatter Mods. (F to G)

731014 page 2 of 6 4/10/79 Helios II TECHNICAL
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Dealers are advised to keep the proper updates in the Update Section
of the service copy of their manual in order to be able to update and
service assemblies of earlier revision levels.

DETAILED DESCRIPTION OF CHANGES TO CONTROLLER AND FORMATTER ASSEMBLIES
A) COMPATIBLITY OF CONTROLLER/FORMATTER REVISION LEVELS

The alternate use of two different FIFO types requires two separate
configurations for the controller assembly, although both are built
up from the same printed circuit board. The formatter also now has
two different assembly configurations. Therefore the new controller
and formatter assemblies will each have two assembly numbers to
identify them. They must be used only in matched pairs as shown in
the following table.

CONF1IG. CONTROLLER FORMATTER LOCATION AND TYPE OF FIFO
A 301000-K 301003-H 9403's on controller PCB
B 301030-A 301040-2 745225's on formatter PCB

Designations "A" and "B” are chosen only for the sake of explanation
in this update.

The letter suffix is the current assembly revision level. Higher or
lower revision levels of the same assembly numbers listed are also
compatible. For example, an earlier updated controller (301000) or
formatter (301003) is compatible with a configuration A controller or
formatter because the assembly numbers correspond. Configuration B
controllers and formatters however are not compatible with earlier
controllers and formatters nor with configuration A controllers and
formatters. A controller assembly 301030 is compatible only with a
formatter assembly 301040. Do not attempt to modify assemblies of
one configuration to become the other configuration.

B) DESCRIPTION OF CHANGES TO ACCOMODATE ALTERNATE FIFO'S
1) General Changes

In previous assemblies, Fairchild 9403 FIFO's have been placed on
the controller (Assy 301000 REV J and earlier). In the new
controller/formatter configurations, both the controller and the
formatter have been redesigned to provide for the 74S225's being
installed on the formatter as an alternative (Configuration B) as
well as for the 9403's being installed on the controller
(Configuration A). Placing the 74S225's on the formatter was
necessary because the 748225 is not a direct replacement for the
9403 and additional circuitry made up of eight IC's must be used
to enable the 748225's to perform the same functions as the
9403's. These IC's and the 74S5225's have been placed on the
formatter PCB where space was available. Consequently there are
extensive changes to the formatter assembly which are reflected
in its new assembly drawing and schematic. The added circuitry
is shown on the new formatter schematic as a single large
optional area. Changes to the external signal paths of this

731014 page 3 of 6 4/10/79 Helios II TECHNICAL
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circuitry are summarized in Table B, "Formatter Signal Changes."
The internal connections are too extensive to itemize here. They
are shown on the new schematic for the formatter, Figs. 8-12A

and 8-12B.

The additional power consumption of the added IC's require a
heatsink and a second regulator on the formatter assembly 301040.

Changes to the controller are significant but much less
extensive.

Option jumpers on both the controller and formatter are installed
as determined by which type of FIFO is being used. These option
jumpers are listed in tables on the new controller and formatter
schematics. The controller and formatter schematics apply to
both their respective assemblies.

There is no change to the interconnecting cables; however,
placing the 748225 FIFO's on the formatter requires the
redefinition of several signals in the cable connecting P3 of the
controller to P3 of the formatter. The redefined signals are
listed in the following table:

Table A, Controller/Formatter Signal Changes

CONTROLLER/ PREVIOUS
FORMATTER CONTROLLER/
P3 CONNECTOR FORMATTER CONFIGURATION A CONFIGURATION B
PIN NUMBER DESIGNATIONS DESIGNATIONS DESIGNATIONS
2 R/W Driven Not Used. IR {(Input Ready)
by Controller; Terminated by Terminated by
terminated by U4-7 on U4-7 on the
by U3 on controller. controller.
formatter. Originates on
formatter U1l-9.
12 FIFO QS FIFO QS NORMALR
18 HOLD BUSTR BUSTR
44 RDATA RDATA OR (Output Ready)

2) Summary of Configuration A Changes (Uses 9403's on controller)

In configuration A, 9403's are placed on the controller. The
74225's and the eight IC's which support them are absent from the
formatter. The jumpers on the controller and formatter are
configured to support the 9403's.

Formatter 301003 does not require an S-100 bus connector if
ground and +8V are supplied via it P2 connector.

3) Summary of Configuration B Changes (Uses 74S225's)
The 9403's are absent from the controller and the 74S225's

together with their supporting IC's (U33 through U42) are
installed on the formatter. Jumper options are installed to

731014 page 4 of 6 4/10/79 Helios II TECHNICAL
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SIGNAL NAME

DIO-7

DO0-7

RDATA

QS

WRITE

BCTC

BCTC -

BCQD

MAIN CLOCK

CLOCK 2

CROSSOVER

731014

page

9 EPT 2 - 49
Table B. Formatter Signal Changes

CHARACTERISTIC
LOCATION
301003-G

No Connection

No Connection

U29-10

U6-4

U3-4

Ul3-15

G24-10

Ul3-11

Ull-14

U3-7

U3-6

U20-8

6 of 6 4,/10/79

301003-H
CHANGE

Traces go
to empty IC
spaces

Traces go
to empty IC
spaces

Traces go
to empty IC
spaces

Traces go
to empty IC

spaces

Traces go
to empty IC
spaces

Traces dgo
to empty IC
spaces

Traces go
to empty IC
spaces

Traces go
to empty IC
spaces

Traces go
to empty IC
spaces

Traces go
to empty IC

spaces

Traces go
to empty IC
spaces

Traces go
to empty IC
spaces

ADDED TO SIGNAL PATH

IN ASSM.

301040

=A

Inputs of 74LS244 at U40.

Outputs of 74LS244 at U40.

U42-3

U37-3

U33-13

U34-5

U37-15

U35-11

U34-5

U33_l,

U33-9

U34-4,

U34-1

U38-18,

Helios I1I

U39-18

TECHNICAL
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User-Originated Updates

Spindle Disable Circuit (Automatic)
Spindle Disable Circuit (Programmable)
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+5
5 16
DO O~ J
(U&7 P11l 3) 3¢ P >
-L——ﬁ Q SPINDLE ENALLE
(PIN 24 of P2)
74LS1¢9
4rcLx
CLR
T
D_I;'I-‘F2\
42 PIN 13)

POC (U39 PIN 15)

741,109 mounted
picavhack on U1l0
and lecs lifted o
trirmed neatly

The circuit aboves reflects changes to the Helios II Controller
PCB to allow software control of the disk drive spindle motor.
Control is acheived by outputing to port F2 either a value of
OJE or ZERO. '

Outputing the value of ZERO will turn the spindle motor on.
Outputing the value of OJE will turn the spindle moror off.
The spindle latch added will always reset to keen spindle on
when the system is first powered up by the POC signal. Unless
the valye of @1 is output to port F2, the spindle will always
remain in the on state.

_'To allow program control from BASIC, use the follcwing:

. 19 OUT 2425 009 ¢ (turns spindle on)
20 OUT 242, 991 (turns spindle off)

The spindle motor requires one full second to come up to the
full speed and a pause statement in BASIC might be required in
order for the software to wait for the motor. Anvtime the soft-
ware must use the disk, be sure to enable the motdr and wait

for the disk speed to come up before the read/write operation.

: . l
The circuit change is HCT recopnized bv PTDOS and there fore
) k3 1 - -
cannot be us2d when- in the DOS unless the user wislhies to use
an asserblw program within the DO MAECRO o concrol the spindle.
|
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SECTION 11
Helios II DISK SYSTEM

CONTROLLER/FORMATTER SUPPLEMENT (P/N 733003)

This section, devoted primarily to the hardware and DMA theory of
operation, also includes:

1. Trouble-shooting of the Controller and Formatter PCB's.
2. Information on using the Disk System Test (DISKT).

3. Flowcharts of the DMA operations.

The usual approach to understanding a system as complex as the

Helios II is to study the schematics and read the theory of operation
to understand the hardware. The problem with this approach is, at
first glance, the controller board appears so complex and the
formatter so mysterious compared to LSI type controllers. For this
reason, we will assume a little bit different tack to explore the
Hellios.

First, we must explore why we want a disk system, what we want to do
with it and the optimum way of consolidating these into a
_hardware/software system such as the Helios II.

The Sol system, since it is 8080 based, has a limited memory of
65,000 bytes which may seem large to some, but is easily used up with
a large compiler, program and data source. For this reason cassettes
have been used for mass storage. The disadvantage of a tape-based
system is their slowness. Imagine, if you would, an inventory
control system for a warehouse taking many minutes to search through
data stored on cassette with only serial access, updating that data
and storing it back on cassette for later use. Why the entire
operation might take as much as 15 to 20 minutes without random
access and at 1200 baud.

A floppy disk system, on the other hand, can access information in a
more random manner and at much higher transfer rates. The floppy
disk is organized into tracks much like the tracks on an LP record.
It has been said that the floppy disk marries the advantages cof
magnetic tape and the LP record into one. The information is stored
magnetically on the tracks for later retrieval. It is because of
this track organization that the disk can be considered a random
access device since any track many be accessed in any order. Each
track, however, contains data stored serially, and so this
information must be retrieved serially.

With a disk system we are concerned with storing chunks of related
data into one big collection of data. This data is more commonly
referred to as a file, much like a file in a filing cabinet contains
similar bits of information. This file may be stored in machine

733003 4/16/79 1- 2 Helios II SERVICE
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memory (in a Sol, backplane Ram) and operated upon until the data is
no longer needed now but may be in the future.

The floppy disk itself uses a form of FM (frequency modulated)
recording to get the patterns of ones and zeroes stored. Remember,
the data is transferred serially to and from the media, and it is
also written that way on the disk surface. The disk places a
continuous pattern of clocks on the disk when it is writing. These
clocks are always present and occur at regular intervals to allow
controller logic to keep in step. Between each of these clocks is
either the presence or absence of a pulse. This is the actual data
that is written. When the pulse is present the data bit was a logical
1, when it is absent, the data bit was a logical 0. The presence of
pulses will, therefore, add to the frequency of the clock to present
a freguency modulated pattern. The PERSCI drive supplies the ’
separation of clocks and data when reading back from the disk through
pins 50 and 49 of the 50 pin ribbon cable (see alignment procedures
for detail and example of this pattern).

Let's talk a little about what must happen to keep track of this file
once it has been stored on the disk. We already discussed the idea
of tracks (Helios has 76 tracks total) on which the data is written,
but how can the computer keep track of exactly where, in the 375,000
bytes of information on the disk, this particular collection of data
resides. Essentially we need a map of the disk. Since a map
requires streets and address let's follow along with this analogy.

The "streets” on the disk are the tracks, and on each track there are
"street addresses" more commonly referred to as sectors. Helios has
a maximum of 16 sectors or addresses on every track. Generally
speaking, a group of these sectors or addresses are referred to as
blocks much like city blocks are a collection of street addresses in
close proximity. There are some buildings that fit nicely into one
city block, and there are others which require several city blocks
for space. This is the same case for the files we might want to put
on the disk. Some might fit nicely in one block, and others might
need several blocks to fit, while others may reguire an entire
"street" or even multiple "streets" (tracks) to fit. Since a file
may be several blocks or tracks long, we must be able to keep track
of which blocks belong with which other blocks in the same file. To
do this we make use of a header which is no more than some
information about the data in the block that follows. A good analogy
might be the information desk in this large building which is located
on several streets. Let's explore the header in a little more depth.

FORMAT WITHIN A BLOCK

Each block of data we want to store on the disk has an appendage
referred to as a header which describes certain characteristics of
the data in that block. The header is what tells the software that
"Yes, this is the data you wanted me to read.”" In order to do this,
the header must have the following information:
DISK ADDRESS: Tells which track and sector we are at.
FILE ID: Tells that this block belongs with a specific

file with this unique ID number.
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BACK POINTER: Tells where to find the block before this one
if our file extends over several blocks.

FORE POINTER: Tells where to find the block after this one
if our file extends over several blocks.

NUMBER OF SECTORS: Tells the number of sectors that this block
covers (whether the block covers one whole
track, half track or a fraction of a track.)

BLOCK SIZE: How big is the upcoming data block (256 bytes
all the way to 4K bytes).

By supplying all this information, the software can tell in an
instant where the head is and what to expect when a read is
intitiated. All this information is necessary for complete file
management.

By now all this information may seem to make sense, except this part
about block size and number of sectors. Why not use a standard block
size, like 128 bytes (IBM format), and use the 32 sector holes on the
disk to tell us where we are? Then we never have to worry about
lengths, and the file will be chopped up into nice even 128-byte
chunks.

There are two reasons why a variable block size makes more sense,
more data can be fit on a diskette, and that data can be accessed
faster. Take, for instance, a file that contains BK bytes of data
and write it on two diskettes, one with 128-byte block size and one
with Helios-style variable block size (variable over the range of 256
bytes to 4K bytes/block) for argument's sake, 4K blocks.

Going through the steps required to read this data back would look
somewhat like this:

1) Find the track and sector the first block was written upon,
and read that block.

2) Find the the track and sector of all the remaining blocks, .
and read those blocks.

Now, in the IBM format, steps 1 would occur only once, but step 2
would be repeated until the last byte of data was read or a total of
a total of 64 times. In the Helios format, step 1 would be occur
once and step 2 would occur once.

As it happens, the things that take the most time on a disk are the
periods where the drive is doing a mechanical operation such as
seeking to another track or waiting for the disk to spin around to
the next sector. This means there are 64 times when we are waiting
for a disk operation with IBM format and only 2 times with Helios.
Obviously then, Helios is much faster.

The other advantage is more data per diskette. Using the example
from above, let's explore this. Before we read a header from disk we
allow 16 bytes for setup time. Then we read a header (roughly 13
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bytes). In between the header and the data associated with that
header, we must allow 16 or so bytes for time to set up to read the
data (and also to allow for variation in disk rotational velocity).
After the data there must also be at least 16 bytes separating the
end of this data block from the header which immediately follows.
Adding up all these bytes, we get a total of 61 bytes of wasted space
everytime a data block is written. Multiply this times the 64 blocks
from the above example and realize that for every 8K transfer, there
is roughly 4K of space wasted on the disk. With the Helios scheme
though, there are only 2 blocks written, hence, only about 128 bytes
of wasted space for an 8K transfer.

Convinced that Helios is much faster and economical with space, we
can examine in a little more the total format on the disk with this
system.

There are 5 parts of every block wished to be transferred. They are:
1) Preamble to Header

2) Header

3) Preamble to Data

4) Data

5) Postamble to Data

Punctuating these blocks are sync bytes which tell the formatter when
we are into these various parts. As mentioned before, rotational
inaccuracies of the drive and set-up time, require the preambles of
data and header. BAnother reason for the buffers is to allow time for
the software to check the header information to determine if this is
the particular header it had been looking for. The sync bytes are
unique in that they contain a missing clock pulse which was inhibited
by the formatter when the block was written. Upon reading these
back, the formatter acts appropriately, be it to read or write data
or header.

There is one other piece of information disassociated with either the
data or header and yet tacked at the end of both of these, 2 bytes of
CRC. This is a check to see if the header or data read back match
what was written.

At the end of every header and data block there are 2 bytes written
which essentially are a mathematical manipulation of all the bytes
written in that header or data. This manipulation is performed in
hardware by U5 on the formatter. When the header or data is read
back, every byte is again run through the CRC checker, and at the end
the CRC checker compares the two bytes of CRC data with the answer it
got from the read data. If the two matched, there were no errors.
If, however, there was a discrepency, this information is passed onto
the software.
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DATA TRANSFERS

Since we now know how Helios organizes data on a diskette, let's
examine the events which take place during this transfer.

The first thing that must happen is the controller with instruction
from the software must tell the drive exactly where the head should
be positioned. The drive itself does not know where its head is, the
software must keep track of this. The drive puts out a signal
whenever it reaches track 0, and with the help of the RESTORE signal,
the software can always start from a known position and count. The
controller must tell the drive three things before the head can be
moved:

1) Which direction (either in or out).
2) How much (from 1-76 tracks at a time).
3) Whether or not this is to be a RESTORE.

This information is set to the drive via port F7, the Disk Command
register.

The next thing the controller must know is how much data there will
be (remember that this is variable unlike IBM format) and where that
data will be written in memory. This is accomplished through ports
F3 and F4 (Transfer lengths) and ports F5 and F6 (address DMA to/from).

Now the head is positioned on the track, the controller was informed
of what to do with and how much data and all that is left is to wait
for the formatter to get into sync with the disk and execute the
software instructions. The software will tell the controller,
through port F1 (Transfer Command Port) whether it is to erase, read
or write a header or read and write data. It is now up to the
controller to go ahead and do it. The success of the transfer is
monitored by the software through port FO (Status Port).

I/0 INTERFACE

Helios has 8 ports assigned to it for I/0. These ports are FO
through F7 and are designated as follows:

PORT FUNCTION

FO STATUS (report status info to computer)

Fl TRANSFER COMMAND (controls read/write to disk)

F2 SPARE

F3 TRANSFER LENGTH (low byte)

F4  TRANSFER LENGTH (high byte)

F5 ADDRESS (determines where DMA to/from) Low Byte
Fé6 ADDRESS (determines where DMA to/from) High Byte
F7 DISK COMMAND (controls functions going to disk)

The ports are decoded by U6, U7, U23 and U42 of which U42 is the
actual port decoder driving the respective logic. The ports can be
divided into four distinct categories: Drive control, Transfer
length, Transfer address and Status. All of these except Status are
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outputs from the host computer. They answer the questions: Where
from, Where to, How much and when. When all these questions have
been answered the DMA process can begin.

The DRIVE CONTROL, port (F7), controls the various signals required
by the drive such as drive and unit select, head step and direction
and head load.

The TRANSFER LENGTH register stores information concerning the total
number of bytes to be transferred using U28, U29 and U30. Only when
these have reached 0 is the transfer said to be complete. This 1is
done through ports F3 and F4.

The TRANSFER ADDRESS register stores information about where DMA is
to be done and uses U24, U25, U26 and U27. These always contain the '
next address to DMA to/from and are buffered onto the address bus
via U43, U44, U45 and U46, 8097 drivers. This is loaded through
ports F5 and Fé6.

The STATUS register, (F0), contains information as to the progress of
the transfer and whether or not the controller is ready to do a
transfer. The information is latched into U33 and buffered onto the
data bus via U50 and U51, 8097 drivers.

All data going to the controller or coming from the controller is
buffered through U47 and U48 (8833 Transceivers). The low-order
nibble is handled by U47 and the high-order nibble by U48.

DRIVE CONTROL INTERFACE

The software must communicate to the disk drive through port F7
telling it exactly what to do. The first thing the drive must be
told is where to place the heads. This is accomplished by step
pulses and step direction instructions. The step pulses are derived
from the PHASE 2 CLOCK (they are actually CLOCK 4) and are enabled
through bit 0 of port FO. Bit 1 controls whether the head should
move towards track 76 or towards track 0. It is latched through U31
and buffered through U32. There is one other control which is a
RESTORE. This tells the heads to go to track 0 (there is logic
internal to the drive to, when given this command, do a slow seek to
track 0). This enables the software to start with the heads at a
known location and count steps from there. Bit 4 of F7 controls this
through Ul0.

Bits 5 and 6 of port F7 provide the signal HEAD LOAD 0 and HEAD LOAD
1 to the drive. They correspond with the unit on the left (Head 0)
and unit on the right (Head 1) whether or not the drive is part of a
multi drive system. This means, if we wanted to load head 3 on a
Helios Model IV we would toggle bit 6 to a logical low (drive control
signals are all low active), and regardless of bit 5, the head would
load. These signals are latched through U31 and buffered through U32.
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Since Helios can access up to 8 separate units, there must be 3
control bits to select these units, bits 2, 3 and 7. A little
clarification of terminology is in order here.

UNIT = A unit is one slot in the system
DRIVE = A drive is composed of 2 Units
CABINET = A cabinet is composed of 2 drives (a total

of 4 units)

The bits are organized to select these as follows:

BIT 7 = Unit Select (high = left unit
low = right unit)

BIT 2 = Drive Select (high = left drive
low = right drive)

BIT 3 = Cabinet Select (high cabinet 0

low cabinet 1)

After we have selected the specific unit we wish to access, then we
select the proper head load signal and we are able to access any unit
in any of two cabinets. The control bits are latched in U31 and
buffered through U32.

DMA CONTROLLER

The other main function of the controller PCB, besides the
controlling of signals to the drive, is to gain control of the S100
bus from the 8080. The controller, when it gains control of the bus,
is a psuedo 8080 and, therefore, must generate all the signals
required by the §100 bus.

The beginning of the process occurs when the DOS issues a command to
read or write headers or data. When the formatter board synchronizes
to the disk, the controller is ready to take control of the bus to do
a DMA and issues the SREADY status to the software. From this point
on, the controller is in preparation to gain control of the bus and
issues the HOLD command to the 8080. The 8080 responds after
executing the current instruction by sending out a HOLD ACKNOWLEDGED
and tri-stating.

Once the controller receives the HOLD ACKNOWLEDGED signal, it grounds
the lines: ADD DSB (address disable), DO DSB (data out disable),
STAT DSB (status disable), C/C DSB (command control disable). Now
the Controller is in charge of the S100 bus and is ready to do DMA
(see flowchart following this section on the DMA/ hold sequence).

The controller now can transfer 13 bytes of data directly into or
from memory. The controller relies on two FIFOs to convert the
serial data from the disk into parallel data and store these bits
until 13 bytes have been received. At this point the controller
initiates a DMA.

Now that the 13 bytes have been transferred, the controller must wait
until another 13 bytes are ready to be transferred and so releases
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the S100 bus and the HOLD line to the control of the 8080. The
process is continued until the transfer length counter reaches zero
indicating that the transfer is complete.

The active signals generated by the controller when it is in control
of the bus are: PSYNC, PWR, PDBIN, SWO and SMEMR. PHLDA is held at
a high potential, and all of the following signals are held at a low
potential by the controller when it is in control of the bus: PHLD,
DO DSB, ADDR DSB, CC DSB, STAT DSB, PWAIT, PINTE, SIMP, SOUT, SMI,
SHLTA, SSTACK, SINTA.

FIFO BUFFERS

As already mentioned, the data going to and from the disk is buffered
by two 4-bit FIFOs. A FIFO is basically a memory device which stores
data in bits and converts them into parallel data to be transferred
to the DI BUS. The only difference between a FIFO and a UART 1is the
FIFO is able to store bits until 13 bytes of information have been
received, and then transfer the data in parallel form, whereas the
UART handles only one byte at a time. When the FIFO has filled, the
contents are transferred either in serial form to the disk or in
parallel for writing to memory depending on whether or not we are
reading or writing to the disk. Since the FIFOs are 4-bit devices.
two are used in parallel to form an 8-bit byte (U52 and U53).

The reason a FIFO is used, rather than transferring the data directly
into memory with DMA, is speed. Since data coming off disk is
relatively slow compared to the 8080, a lot of time would be wasted
just waiting for the data. Likewise, writing to the disk is slower
than reading from memory during DMA, and the processor's real time
operation would be greatly reduced. With the scheme used in the
Helios II, the processor is on hold an average of 5% of the time.
Thus the processor is held up only for the time it takes to DMA 13
bytes, roughly 18 usec.

A more detailed description of the 9403 FIFO may be found in the
FAIRCHILD Macro-Logic manual.
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FORMATTER PCB

It is the function of the formatter board to keep track of the timing
syncronization with regards to disk transfers. The formatter must
keep track of number of bytes in, punctuation of and the 5 parts of a
block. To do this, it detects the missing clocks written on the disk
as unique sync bytes. These synce bytes tell us when we are entering
another part of a block while the state counters keep track of
precisely which part of the block we are into.

The bit counter counts 8 bits and then gives a terminal carry
indicating that one byte has passed by the head. The punctuation
counter receives that terminal carry (BCTC) from the bit counter and
then keeps track of the number of bytes which have passed the head.
The punctuation counter is reset everytime a sync pulse is detected
(indicating we are entering another part of a block). The
construction counter keeps track of the parts of a block which have
been discussed in "Format Within a Block." The outputs of this
counter produce the waveforms TEXT (this determines whether we are
into preamble, postamble or actual text, be it data or header), DATA
(which keeps track of whether we are into data or header) and DONE
(which indicates we are no longer into header, preambles or data).

The state diagram at the end of this section describes the states of
these three counters during transfer operation. By following this
flowchart, it is possible to determine exactly what counts of these
counters control which transfer function.

The formatter board also has a hardware CRC generator and checker
which take the data or header read back from the disk, mathematically
alter it and compare it with the 2 CRC bytes written at the end of
both header and data when these were initially written onto the disk.
When these bytes check, no CRC error is generated.

For a more rigorous examination of the actual circuitry on the
Formatter PCB, refer to the Theory of Operation in the Helios manual.
This section is meant to be a brief macro view of the basic elements
of the Helios system.

TROUBLE~SHOOTING THE FORMATTER

The problems with controllers and formatters in field return are very
infrequent (except as kits), and for that reason, this section was
not intended to be a troubleshooting guide for every malfunction
possible on these two PCBs. Rather it is a brief outline of the
common problems encountered with these boards and the common
remedies. At the end of this section is a waveform chart to be used
as quick reference in troubleshooting using the DISKT program.
Primary emphasis is placed on the Formatter waveforms, as this is a
quick indication of exactly how sick the system really is. Also,
bear in mind that the most common problems are on the diskette drive
itself, and the section on the drive should be consulted when this is
determined.
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The fastest way to troubleshoot a formatter board is the following:

NOTE

The following checks should be done using the DISKT
program. Step through to frame 13 and set bit
pattern to:

1) Check Ul4 pin 12 for the signal SEPARATED SECTOR. This signal
originates on the drive.

2) Check Ul5 pin 15 for SEPARATED SECTOR. This signal also
originates on the drive.

3) Check U4 pin 9 for MAIN CLOCK. This signal originates on the
controller. During a write, it is derived from PHASE 2 and
during a read is derived from RCLOCK (Clocks coming from the disk).

4) Check BCTC, Ul3 pin 15. There should be pulses if counting
correctly.

5) Check Ull pins 14, 13 and 12 for TEXT, DATA and DONE in that
order. If the other counters are counting, these should be
present.

6) Check RSECT, Ul6é pin 6. This is a combination of SEPARATED
SECTOR, SEPARATED INDEX and DONE.

7) Check RCLOCK and MC clock circuitry on Ul7 pin 12 (should be & .9
usec squarewave) and Ul7 pin 4 (should be reading missing clocks
from the disk), respectively.

8) Check SET HOLD REQUEST and CROSSOVER, U2 pins 6 and 12,
respectively. (Refer to formatter waveform guide at end.)

The most common problems with the formatter boards in order of
frequency are:

RCLOCK and MISSING CLOCK oneshot (Ul7) have gone
out of spec. Check timing and replace.

One of the counters BC, PC or CC are not counting
or counting incorrectly. Verify waveforms are
correct.

RSECT not present. Check sector, index and
construction counter (CC).

CRC checker is malfunctioning (U5 pin 13). Use

checkout procedure in Helios manual, page 5-24,
step 22, and DISKT frame 13.
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These are by no means the only problems, but given the limited amount
of circuitry on the board, the most likely places for problems. This
is also a quick check only to see if certain signals are present. For
a more thorough diagnostic, follow the Testing and Trouble-shooting
sections of the Helios manual for the formatter board (pages 5-28
to 5-34).

TROUBLE-SHOOTING THE CONTROLLER

Although the controller board contains 53 ICs and appears quite
complex, it is possible to sort this conglomeration of chips into
block function. That is, the controller can be broken down into
groups of chips which are responsible for the various tasks.

The Helios controller is responsible for the actual command of the
bus and drive and simulates an 8080. For this reason, it is
convenient to look upon the controller as a subset of the Sol system
and to compare the operation of the two.

Just as the heart of the Sol is the 8080, the heart of the controller
is a series of discreet chips which control the S100 bus in the
absence of the 8080. These chips are comprised of the chips, U0, Ul,
U2, U23, Ul13, U20, U2l, U22 and U35~ U39. Referring to the
controller schematic, these are the chips located in the center and
right center of the page. These chips coupled with the formatter
(which could be considered the clock circuitry of the controller)
form the portion of the controller which must make decisions as to
when a transfer takes place and is responsible for enabling this
transfer.

The lifeline of the Sol is the internal data bus which is responsible
for carrying data to the 8080 for processing. Likewise, the
controller has an internal data bus which is buffered by 8833
transceivers and on which sit all the counters, the control signals
to the drive and the FIFOs.

The Helios, like the port decoders on the Sol, has a port decoder
responsible for decoding ports F0 - F7 and is comprised of U6, U7,
U23 and U42 (all in the upper left hand corner of the schematics).
The outputs from these chips determine which port is to be accessed
as in the Sol.

The Helios has what can be considered as 3 parallel ports and one
serial port very similar to the Sol. One parallel port is the output
lines to the disk drive (a total of 8 bits) and a parallel input port
from the drive (a total of 4 bits) which monitors the drive status.
Another parallel port reports status to the host computer through
U33, U550 and U51. The serial interface is comprised of the 2 FIFOs,
U52 and U53 and is both an input and output port as in the Sol
cassette interface.

The D I1/0 drivers are comprised of U47 and U48 and the address
drivers are composed of U43 - U46.

An interesting observation to those wary of tackling this board is

that 2/5 of the 50 odd chips are no more than buffers or drivers for
signal lines. Almost 1/5 of these chips are nothing but counters
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(74LS191 and 74LS163). The remaining 2/5 of the chips are assorted
latches and logic which are the heart of the actual control
operation. This means there are only 20 or so chips which involve
the more intricate timing loops of the system which could cause
system timing foulups.

I/0 TROUBLE-SHOOTING

The controller port decoders and I1/0 circuitry as well as the
internal data bus are relatively easy to troubleshoot. Here there
are 2 approaches, DISKT I/0 routines or some simple short programs
entered manually into machine ram (C900) meant to continuously
exercise these functions without loading DISKT.

An example of such a short machine level program is:

C900 21 FF FF LXI H, -1
C903 C MOV A,H
Co04 D3 F6 OUT F6
C906 7D MOV A,L
Ca07 D3 F5 OUT F5
C909 2B DCX H
co0Aa B5 ORA,L
C90B C2 03 C9 JNZ

CO0E C3 00 €9 JMP

This illustrative program outputs to the DMA Address counters (ports
F5 and F6) repetitively decrementing them until zero is reached. At
this point, the process is repeated. The purpose of this test is to:

A) Test the 1/0 port decoders for port F5 and F6.
B) Test the DMA address counters for correct operation.

By looking at the outputs of these counters, U24 - U27 (pins 2, 3, 6
and 7) it can be determined if they will count correctly. Sync on
output strobe port F5, U42, pin 10. A small test such as this might
be helpful if it has been determined that a controller board cannot
DMA to a specific address or a group of addresses.

Similar small programs can be used to exercise the other ports as
well, depending upon the symptoms exhibited. For instance, here is a
short program which will read drive status signal INDEX. The program
will loop until an INDEX is detected at which point we will return to
SOLOS:

C900 DB FO INP
C902 07 RLC
C903 D2 00 CO JNC
C906 C3 00 C9 JMP

This program could very well have displayed a character on the screen
at the presence of INDEX or used any of the other 7 status bits. The
idea here is to generate as simple a program as possible to test the
hardware. In this case, without even the use of a scope, we can
determine whether or not the drive is ready, completed a seek or has
index pulses.
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Using these techniques we can also determine if the internal data bus
of the controller is functioning. In this case we might want to
issue the command to load both heads. We would then look to see if
the internal data bus of the controller had the following bit
pattern:

D7 D6 D5 D4 D3 D2 D1l DO

0 1 1 0 1 1 1 1

HOLD SEQUENCING

To test this part of the circuitry, load DISKT and proceed with the
Controller/DMA test procedure in the Helios manual (Section 5) and
refer to the section in this manual on DISKT for further information.

STATUS

The status latches, U33, monitor the progress of the transfer and can
be checked using the DISKT program as in the above step. Five of the
signals are a function of the controller logic and 3 are a function
of the drive logic. These signals should be reflected on the DI Bus
of the host computer through U50 and US51. To check these using
DISKT, sync on pin 1 of U51, set up the bit pattern to read a header
and monitor the outputs of the latches and the buffers (U33 and
U50-51).

BUS CRASHERS

Since the controller takes control of the bus when doing a DMA, if
there is a logic problem internal to the controller then there is a
possibility the controller will try to access the bus while the Sol
is also. This can often cause problems such as garbage on the screen
or various other symptoms. The chances of this happening are higher
than with most boards since there are so many drivers sitting on the
various S100 lines.

The best thing to do in this case is to reset the Sol and examine all
the address and data lines while in the reset mode. All these lines
should be at a logical "Low." This allows one to narrow down the
driver rather quickly. If this does not work, lifting U40 pin 11 will
disable the Command/Control lines and the Status lines from
interacting with the bus. Usually the problem is either a buffer
driver failure in one of these two sections that cause this type of
problem.

DISKT CRASHERS

One of the most difficult problems to troubleshoot are the
controllers that insist on crashing the disk diagnostics whenever the
controller is asked to do a transfer. Step 18 of the troubleshooting
section of the Helios manual refers to this as, "This step is a
likely place for a board error to cause a system crash since it
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involves repeated DMA transfers." Unfortunately, this does not tell
us what to do in the event of such a crash.

The best approach here is to assume the controller is either doing
DMA at the wrong time or to the wrong place since this will destroy
the contents of memory. By disabling the PWR driver (lift U44 pin 15)
we can, in most cases, prevent the memory contents from being changed
since this is the signal the controller uses to write into memory.
This allows us to continue with the DISKT program and test procedure
to find the faulty logic.

COMMON CONTROLLER PROBLEMS
(In order of frequency)

SYMPTOM: Controller will boot occasionally but gets numerous errors
during DISKT.

PROBLEM: 1) Bad or intermittent 9403 FIFOs. Swap FIFOS and see if
the problem follows the FIFO to the other nibble
of the 8-bit byte.

2) Bad or intermittent 8833 bus transceivers. Again,
swap U47 with U48, and see if the problem moves with
the chip.

3) Clocks of the host system (particularly the
PHASE 2 clock) not up to 8080 specifications.

4) Problems in the error reporting circuitry or the
status latches themselves. Check these using
DISKT and the diagnostics in the manual. (U33,
U50 and U51 and support logic).

5) Problems with the COMMAND/CONTROL logic such as
PSYNC or PWR.

6) Drive control logic malfunction (i.e., STEP,
READ, WRITE, etc.)

7) CRCERR goes low when RMC goes low indicating a CRC
error. CRC errors are errors found in the serial
data path and are not indicative of a problem in
the parallel data path.

SYMPTOM: Controller gets numerous abort errors.

PROBLEM: l) Sync errors due to problems in the logic fed from
the formatter (starting at Ul7 pin 2) and following
logic.

2) Formatter cannot track with the heads on the

diskette due to problems with main clock circuitry
(US and support logic).
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Power on clear flip flop being reset during an
attempt at a transfer. Check U39 pin 10 for
intermittent pulses.

Check for OVER INDEX from the formatter and the
receiving circuitry on the controller, Ul7 pin 9.

One of the ready lines is pulled low during an
attempted transfer sequence. Using DISKT,

check to see if U23 pin 8 is high when DNSYNC
goes high., This is the time when the ready lines
are sampled. Problems with slow memory or memory
coincidence cycles may also cause this problem.

CRASH ("garbage" on screen).

Address bus drivers (look for shorted address lines
and lift pin of address drivers). These drivers
get quite hot and sometimes fail due to internal
shorts which can short an 8080 address line to
ground. Check U43 - U46. Also check the port
decoder circuitry for shorts to ground. This
involves U6, U7, U23 and U42.

Data bus drivers (again, look for shorts but on the
data lines). These chips get quite hot as well.
Check U47 and U48 for shorts on the DO bus and

U52 and U53 on the DI bus.

Possible shorts on the COMMAND/CONTROL lines.
These lines are buffered through U43 - U45.

U49 or U50, the STATUS output lines could be
shortened.

Circuits responsible for holding the 8080 and
disabling the bus are incorrectly trying to control
the bus. These signals are buffered through U41
and should not be low when Sol is first powered on.

Processor is being held during power up. Check
pin 19 of the 8080. 1If the processor is running,
there should be SYNC pulses here. If the
processor is not running, check the HOLD signal
starting with U4l pin 14 and tracing backwards.

POC (Power on Clear) is not reaching the controller,

and the board initializes with a HOLD of the 8080.
This ties in with the above, Number 6.
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During DISKT, the buffer has all 3Cs written in it or
comes up with BAD DATA.

Since the buffer is cleared to the value of 3C before
the controller attempts DMA, it appears the ccntroller
never accessed the buffer. The following problems
could cause this:

1) No PWR to enable a write into memory.

2) Memory board being used does not decode MEMWRITE
and needs that signal decoded.

3) Aborts always occurring (see first problem in this
section).

'4) DMA occurring to the wrong address. Check address

counters (U24 - U27) for correct operation.

5) Transfer Command Register not working correctly
(U22). Write a simple program to constantly output
to port Fl a specific value or use the DISKT
frame 13 (Type "2" from menu).

6) MAIN CLOCK problems (Check U5 pins 12, 13 & 1).

7) Check DMA timing circuitry per Troubleshooting and
diagnostic section of the Helios manual.

Drive will not seek or seeks incorrectly.

1) No PHASE2 clock getting to the board or MAIN CLOCK
circuit malfunction (U5).

2) Port F7 not being decoded (U22 and support logic)
or U47 and U48 not passing data from the DO bus,.

3) Bad driver (U46).

4) RESTORE is always low, which has priority. Check
to see why U9 pin 7 is always low.

Drive can read but cannot write.

1) Problem with Port Fl1 decoding (U42).

2) Transfer Command Register malfunction (U22).

3) Write flip flop not responding (U39 pin 7 at a
steady level).

4) Program is looping for status, check status latches
for READY, INDEX and SEEK COMPLETE (U33).

5) FIFOs are always depleted and have no data to
transfer (causes ABORT).
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Spindle motor will not turn.

Pin 24 of the 50 pin header going to the drive is not
at ground potential.

Drive will write but will not read.

1) Open trace carrying SEPARATED CLOCK and SEPARATED
DATA from controller/drive header to controller/
formatter header (or a short on these lines).

2) Resistor pullups are malfunctioning or have cold
solder joints (Rl - R6).

3) FIFOs (U52 and U53) malfunctioning. See procedure
in diagnostic section of the Helios manual.

4) Port Fl not being decoded correctly (write a short
program to output this port), or the program is hung
up inputting status (check status lines).

5) Transfer Command Register not responding to port
Fl select signals.

SYMPTOMS: Heads will not load.

PROBLEM:

733003

1) Ul5 (One-shot) always timed out. Out port F7 a
DF hex and loop. This should keep unit 0 head
loaded so Ul5 can be checked.

2) Using DISKT, make sure the level of the Test tape
revision matches the PCB modification level of the
controller as one of the major changes from Rev C
to Rev E involved a change of this port
assignment.

3) Port decoder unable to decode Port F7 (U422 or
support logic malfunction).

4) U3l not latching the Disk Control bits or driver
U32 disabled or malfunctioning.

5) Drive select or cabinet select logic faulty or
selecting the wrong drives or units. Check U3l for
correct latching and U32 for correct buffering.

6) Rev H mods installed incorrectly so Port F7 is never
decoded at all. Re-install mods.
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"DISKT" (Disk Test)

With every Helios II1I and every Sol System III or IV comes a copy of
DISKT, the disk diagnostic and verification program, on cassette. It
is the purpose of this section to explain the operation of the
program with some general information and the use of the disk test as
a diagnostic tool or exerciser.

The initial purpose of the program DISKT was as a disk system
exerciser, i.e., to exercise the function of the hardware in the
Helios system. It has recently evolved, necessarily, into a valuable
diagnostic tool as well. The average small program a technician
would have to use to exercise the disk hardware in one small disk
function might require 40 bytes. This makes the DISKT program a
timesaver--it could be considered a "MicroDOS!"

DISKT might be used in any of the following situations:

1) System III qualification - a working system which will be sold
to the customer.

2) Routine Maintenance - a system which has already been
sold and verified but has been in

the field three months.

3) Diagnostics - a system which is malfunctioning
and is in need of troubleshooting.

DISKT Operating Procedures

DISKT requires that the host computer be a SOLOS/CUTER systenm, have
16K of contiguous memory beginning at location 0000 and that the
memory be capable of DMA.

With the controller and formatter installed (for the sake of ease we
will use one example) in a Sol with Helios cabinet attached and a
cassette recorder with DISKT connected, type the following commands:

TYPE: XEQ DISKT <CR> (Solos prompt will disappear)
SOLOS RESPONDS: DISKT 0000 2FFF

At this point the program is loaded into memory and executing but is
waiting for a cue to either use the VDM or the Serial port. That cue
is a keyboard entry of either a letter "S" for serial or "V" for
video. For the sake of convenience, we will use the video and refer
to the DISKT frame reference at the end of this section.

On our screen then should be frame 1 which tells us the program is
executing correctly. At this point we should only have a scratch
diskette in the drive unit under test as the frame indicates.
Following directions we then type a\"P" to continue.

On the screen is the DISKT menu (frame 2) which lists the various
op?ions contained within the program. Depending on the reason for
using DISKT the options selected are different.
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Let's use the simplist case tirst, i.e., pre-sale qualification.
Since we know the system has passed all these tests at the factory,
and it should, therefore, be able to do these tests without problem.
In this case we would use the "Seek" portion first (being sure to run
all tests on both drive units) to verify the drive can seek properly,
and the controller can function properly. The next test to be run is
the "Automatic write/read test" in the "Display Mode." This last
test should be run a minimum of 3-4 hours on each unit.

The next instance we would use the test is in a system from or in the
field which has been running successfully for three or less months
and which exhibits no symptoms of failure but is being re-qualified.
In this case, we would run the "Seek" portion first, as before, and
then the "Automatic write/read test" in the "N" mode (no display, no
stop on errors) until the system is needed again. 1In the case of a
small business, for instance, the test may be run overnight. Again,
be sure to test both units!

The last and most important function is use as a diagnostic tool. It
is this case that we will use the test from the very beginning to
exercise hardware we know to be faulty. Let's examine the test in
its entirety.

DISKT (The Labyrinth Unfolds)

There are three main portions of the test and in these subsections
containing various tests options. These three main portions are:

1) 1I/0 Tests
2) DMA Tests

3) SEEK Tests

1/0 TESTS

The I/0 portion of DISKT is meant to exercise the port decoding logic
and to verify their operation. This portion begins in frame 3 and
ends at frame 12 and is relatively self-explaining as the procedure
is written on the monitor and also lists test points to be checked.
This portion is automatic in that once "1" has been typed in frame 2,
the next 10 frames will appear in order, advancing frame by frame
each time "P" is typed.

Frame 3 is to familiarize the user with the use of keys 1 through 8
as switches for the various ports. Thoughout this portion the least
significant bit is key 1, and the most significant bit is key 8.
(This means when key 8 is toggled, DO 7 on the bus responds.
Likewise DO 0 would respond to key 1.)

In frames 4 through 8 we are outputing to port F7, the Disk Command
Register.
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DISK COMMAND REGISTER (F7) CONFIGURATION

BIT FUNCTION* DISKT I/0 KEY PRESSED
0 STEP 1
1 STEP DIRECTION (0 = in, 1 = out) 2
2 DRIVE SELECT (0 = 2, 3 or 6, 7) 3
3 DRIVE SELECT (0 = 0, 1 or 4, 5) 4
4 RESTORE (Restores heads to Trk 0) 5
5 LOAD HEAD 0 (Even units) 6
6 LOAD HEAD 1 (0dd units) 7
7 UNIT SELECT (Low = odd units 8

High = even units)
*NOTE: All signals are negative true.

Frames 4-8 exercise these functions of the drive and controller for
correct operation. Any malfunction can be easily traced through the
logic by toggling the various bits and noting the responses. In each
case the origin of these signals is given in each test frame.

NOTE

In frame 7 the step function of the drive is
exercised. When the head steps all the way in to
track 76 the test program will still keep sending
step pulses to the drive because the program does

not keep track of where the head is. For this reason
the drive may exhibit peculiar symptoms as the
controller tells it to step past its limit. Some
drives will try to restore to 0 and will shoot back
out to 76. Other drives will store up the pulses
until the direction is changed and then the head will
skip a number of tracks with this stored up count on
its way to 0. 1In any event the recommended procedure
is to change direction (toggle key "2") before the
drive reaches track 76 and is meant solely as a go/no
go step test.

Frame 9 of the test toggles the bits of port F5, the low address
counter. Remember this is part of the counter pair which determines
the low byte of the address to begin DMA. Again the test frame
indicates the pins to check when exercising this counter.

Frame 10 exercises the high address counter, port F6. This port
contains the high byte at which DMA is to be done. This frame also
indicates the appropriate test points.

Frame 11 exercises the low byte transfer length counter or port F3.

This is the port which will keep track of the number of bytes left in
a transfer.
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Frame 12 exercises the high byte transfer length counter through port
F4., Since the maximum block size PTDOS allows is 4K, only 4 bits of
this port are needed. This frame toggles these 4 bits which keeps
track of the high byte of transferred bytes. This is the last step
in the I/0 portion of the test.

DMA TESTS
Frame 13 begins the first part of the DMA portion of DISKT. Before
the process can actually begin, the program asks the user which unit
is to be exercised and formats track 0 of the selected unit.
This part of the test actually exercises the transfer command port,

Fl. The transfer command port is configured as follows:

TRANSFER COMMAND PORT (F1l)

BIT FUNCTION (Bit = 0) FUNCTION (Bit = 1)
0 Erase Read
1 Write Read
2 Transfer Data Transfer Header
3 Enable Transfer Disable Transfer
4 (not used)
5 (not used)
6 (not used)
7 (not used)

By the use of these four bits of the transfer command port we can
perform any of the five desired types of transfer required of the
controller. For instance, if we just wish to erase a disk, bit 0
switches the erase part of the disk head on and off at the
appropriate times regardless of the other bits. Bit 1 controls the
circuits in the drive which set up for either a read or a write. Bit
2 decides whether the transfer will be a header or a data block. Bit
3 just says, "OK, go ahead and do it."

Like the other portions of the test then, this part exercises a port
and the associated hardware. The difference with this part is that
it relies on the critical timings in order to successfully complete
the operations. Thus, both the controller and formatter are
exercised, and it is the first part of the test at which we can
actually test DMA.

Also, unlike the other parts of the test, this part can do some
rather destructive things. For instance, since it does do DMA, it is
possible to overwrite the program itself. This part of the test will
not display any errors that may be occuring due to hardware
malfunction--all it does is exercise the DMA portion of the logic.

Frame 13 is designed to be used in conjunction with the
Controller/DMA Test/Troubleshooting part of the Helios hardware
manual (beginning on page 5-22 and ending on page 5-34). In this
part of the manual appropriate signals are described and the pins at
which to see these signals. Waveforms are also included for the
controller as well as a timing diagram for the Formatter PCB.
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The user is advised to be prepared, in the case of a hardware
problem, for a system crash in some instances. This leads us into a
description of just what the DISKT program does during this DMA
portion.

The DISKT program transfers headers as 13 bytes and data in fixed 4K
chunks. Unlike the DOS, the test cannot generate variable block
sizes, but, rather, transfers the largest block possible on the
assumption this is the hardest transfer needed to be completed. This
is all reasonable, but where does the test program get its data so
that it can check the data for accuracy?

DISKT uses the program itself for the data block. That is, it steps
sequentially through the test program, starting at address 0 and
ending at the last address of the test program, 25D2, one byte at a
time. This is very close to being a random data pattern and yet
allows simple comparison by the program to determine the success of
the transfer.

It is easy to see, then, why the test can sometimes be self-destructive
All that need happen is a DMA to the wrong address or a write instead
of a read, and the program has been destroyed. After the controller/
formatter and DMA trouble-shooting is finished, there are several

other DMA portions which may be helpful in diagnostics.

In frame 2 (Menu) parts 3, 4, 5 and 6 all pertain to a read or write
or a combination of the two of either a header or data. These tests
require that the disk be formatted first (if the test is done in
order, then this is no problem, since before frame 13, the disk is
formatted) but only on one track, as the drive will not step during
these transfers. There are several options within these four options
to allow either only a header (or data) be written, read back
constantly or one transfer at a time (refer to frames 14, 15, 16 and
17 for examples of these tests). One option is to repeat a
write/read combination of either header or data until the letter "G"
is typed which will generate a report of any errors accumulated
during the tests. In any case, the user is encouraged to experiment
with the different options to be familiar with their function.

NOTE

When the Header or Data write portion gives the
message "Write OK" the only significance of this is
the transfer was completed without an abort. Thus,
the only way we can insure the transfer was successful
and the data or header was written correctly is to
read the header or data back after a transfer.

This is the purpose of the write/read combination
tests.
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SEEK TESTS

There are two seek tests within the test framework, the straight
"Seek Test" and the "Automatic Test." The Seek Test is a fast random
seek of every disk track to read headers and determine if the
hardware can seek correctly. It lasts about 5 minutes or can be
aborted by pressing "S" which will return us back to frame 2.

The first thing the Seek Test does is format the disk and write
headers (each track has one header which contains its own unique
track number) on all 76 tracks. Next the drive does a restore to
track zero and a rapid step seek to track 76, stopping at every
single track just long enough to read a header and determine it is on
the correct track. Next the drive does 5 minutes of rapid random
seeking in each seek, stopping long enough to read a header and
verify the track. This test is a test mostly of the drive hardware
since only headers are concerned. It should be run on both unit 0
and 1 to gualify the drive.

There are only three types of errors in this portion, and they are,
"Seek Error!l", "Couldn't find track I.D.” and a return back to
SOLOS/CUTER. The first error usually occurs after the tests have
begun executing, and the drive is in a random seek mode and usually
means there is a problem with the drive hardware. The second error
means the drive, when it does a restore after writing all the
headers, could not read the header it had supposedly written. This
could be a problem in the controller or formatter board timing, the
write circuits malfunctioning in the drive or the read sections
malfunctioning in the drive. The third error is a return back to
SOLOS and usually means the test could not function indicating both
read and write problems exist. It is the most serious of the errors.

The second seeking test is the Automatic Test. This test
incorporates all of the previous tests into one single test and,
therefore, has the most options. Before exploring the options, let's
first discuss what this portion of the disk test is doing.

The purpose of this particular test is to sum up all the requirements
of the system into one test which exercises all the hardware used in
the implementation of PTDOS. For this reason the test must be able
to tell the heads where to go, verify they indeed got there and then
transfer headers and data successfully or report back any errors.

The very first thing the automatic test does is format all 76 tracks
of the disk. After this step the drive does a restored and awaits
the selection of one of four options of test display. After a
display mode is chosen the drive goes into a step seek mode, writing
headers and reading them back as well as writing data and reading it
back, keeping track of any errors in these transfers. After stepping
through all 76 tracks individually the drive begins a random seek
pattern (much slower than the Seek Test version) writing and reading
back from each track accessed both headers and data. Once in this
mode, the test will continue to run until the "G" key is pressed.
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There are four display options already mentioned and they are:
l) Display on, no stop on errors (Type "D")

2) Display on, stop on errors (Type "E")

3) Stop and display only errors (Type "O")

4) No display, no stop on errors (Type "N")

all of which have their particular advantages.

If a system has yet to be qualified, the most useful of the options
is number 1. This allows the user to keep watch for any errors which
might occur at the beginning of the test and yet to leave the test
running when he is not present. This is particularly useful in
locating errors which might be located on a single track or series of
tracks or particular seeks (such as a long seek of 70 tracks when the
head might overshoot the track). It also can locate bad tracks on a
particular diskette.

Where the previous option does not stop when an error occurs option
number 2 will run only until an error is detected, displaying the
transfers. If an error were to occur, the display will stop at that
error and display the data. This option also keeps the heads loaded
after the unsuccessful transfer so the user may get in and examine
the logic states.

The advantage of the first two options is that they provide immediate
information as to the success of the transfers and can save time in
testing. The main disadvantage is that, since all results are sent
to the video screen through the VDM driver, the test must wait until
the results are displayed to begin another transfer. This slows down
considerably the amount of tests run in a specific time period. For
maximum number of tests, after a system has run an hour or so with
the display on, the user might want to restart the test leaving the
counter unchanged and leave the display off to maximize the number of
transfers.

The option 3 will stop and diplay errors only again keeping the heads
loaded if an error occurs for troubleshooting. This option also
allows the user to, in the case bad data is read from the disk, to
step through the buffer and look at its contents and compare them
with the memory locations written to the disk. In this way the user
can notice trends of errors as they might be repeated throughout the
buffer.

The last option, #4, is the least useful diagnostic wise but allows
for continuous testing with maximum transfer rate. It is most useful
when qualifying a system that has passed all the other tests and is
to be left running for a longer period of time.

All of these four options of the Automatic Test will generate a
report anytime the "G" key is pressed. This report table is the key
to qualifying the system as good or bad. The table is formatted as
follows:
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DRIVE & CONTROLLER TEST REPORT

(Hexadecimal Values)

HEADER DATA
NUMBER OF TESTS 0000
WRITE ABORTS . . e« « <« « . 0OO0O 0000
NO ERROR FLAGS - BAD DATA' « « .« . 0000 0000
READ ABORTS . e« « « « . 0000 0000
NO TRANSFER COMPLETE « « « « <« . 0000 0000
CRC ERROR . . « .+ .« . 0OOOO 0000

WRITE DATA MISSES (SOME OK) e« « « « « + <« . 0000

TYPE 'T' TO RESTART TEST, LEAVE COUNT UNCHANGED

TYPE 'C' TO CLEAR COUNT AND RESTART TEST
5

NOTE

Since sometimes there will be a fatal error during
the execution of the DISKT program over long periods
of time or on intermittent systems, there is a
restart address which will get the user back into
the test without resetting the error counter for

the error table above. Providing the program is
still in memory and is executable, type:

EX 6F <CR>

At this point the first frame of the test should be
on the screen and all that is necessary is to start
the Automatic Test over again and let it run a couple
of minutes. When "G" is typed, the error table will
be printed with all the errors which occurred before
the test terminated. This is especially handy for
when the machine suddenly dies in an overnight test
and the user wants to see what might have caused it.

USING THE TEST RESULTS

Now that the user is familiar with DISKT and the maze of options
within, what to do with the results of the tests? By using the
various options, we can often narrow the problem to a specific
element in the entire system. Here then are some hints.

As mentioned before, a unit that can pass the write/read tests but
cannot pass the Seek Test is most likely to have a faulty disk drive
(see alignment procedures for remedy).

A system that cannot pass the write/read section should be checked
out more thoroughly using the DMA controller tests and waveforms in
the Helios manual. By not passing, we are referring to either a
program crash or a system which is never able to complete a transfer.
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Drive problems usually manitest themselves in two ways, transfers
which are most often successful and transfers which are never
successful. Of the two, the former is most common. Places to check
when intermittent errors occur from the drive are (refer to alignment
procedures) Index Transducer alignment, Azimuth alignment, Seek
problems, spindle speed or dirt on the heads (these are in the order
of fregquency). In the case where transfers are never successful,
suspect Phase Locked Data Separator problems (check for clocks and
data), problems in the enabling of the write/read circuitry on the D
& I board, seek problems or spindle problems. In all cases of drive
problems during DISKT, by running tests on both unit 0 and 1, the
problem can be narrowed down rather quickly by checking for common
problems.

Controller/formatter problems during DISKT fall into two categories
as well, intermittent failures and total failures. Of the two the
former is again the most prevelant. The most common intermittent
failures on the controller are first the FIFOS, U52 and U53 and next
the 8833 transceivers, U47 and U48. These problems usually manifest
themselves as CRC errors. A little word is in order on how to read
the results when the memory locations are printed out. The format is
usually as follows:

DATA WRITE TEST: OK
DATA READ TEST: CRC ERROR =-=-=--~==--=w-- > BAD DATA

TO DISK
0013: 24 11 7E FE 01 C8 F5 E6 7F 47 FE 0D C2
25D3: 25 11 7E FE 01 C8 F5 E6 7F 47 FE 0D C2

The common misconception here is that no data returned from the disk.
For ease in comparison, however, the top line of data is what was
read from memory (in this case starting at 0013) to the disk and the
next line of data is what was read back from disk into the buffer (in
this case starting at 25D3). Remember, that the buffer we DMA into
begins at 25D3 so this instance indicates the very first byte was in
error. If, by stepping through the buffer we find that every first
byte of the 13 is wrong, we can suspect a timing error.

By examining the buffer we can tell a number of things. For
instance, if the buffer were to have all 3Cs written in it we can
assume the system can never accomplish DMA (this is so because before
the controller does DMA, the program flushes the buffer with the 3C
pattern). This leads us to a check of the DMA circuits,

Rarely does the test report back a CRC ERROR without a BAD DATA
ERROR. In these circumstances the status latches (U33) and feeding
circuits should be checked. The problem could also be in the CRC
hardware of the formatter (U5) and these should be checked using the
formatter checkout part of the DMA test in the manual.

NO ERROR FLAGS, BAD DATA usually indicates there has been a mix-up in
the parallel/serial, serial/parallel conversion on the controller
board and the FIFO and support logic should be re-examined.

Since there are five possible ABORTS in the disk system, an abort
report, be it header read/write or data read/write, is almost
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impossible to narrow down uniess tnhey happen very frequently. Places
to check are POC going low during a HOLD REQUEST or during a WRITE
operation, memory board constantly pulling down the ready line (on 16
KRA, due to coincidence cycles), Index hole was found in the middle
of a transfer (OVER INDEX on the Formatter board) or due to a regquest
to transfer occurring too late after a header was read and checked
(SYNC ERROR on the Formatter). As you can see, there are many
possibilities here, and as a result, this is the hardest problem to
troubleshoot. A few errors scattered in this area are not disastrous
as PTDOS will detect and correct for them but they are not desirable.

NO TRANSFER COMPLETE errors indicate the transfer length counter
never reached zero. This could mean the counter was never
decremented (U30 pin 13 on the controller never goes low), a status
latch problem or a memory problem. In any case, check to see the
value of 13 is loaded into the counter for a header and FFF is loaded
for data transfers.

WRITE DATA MISSES occur when the formatter has read a header and is
preparing to write a data block but runs into another sync byte.

This sync byte indicates we should be at the end of data, not the
beginning, and that too much time was taken to do the transfer. Some
of these errors are allowed because there are times when the hardware
is just too slow to accomplish the transfer in the tight time window
allowed. The DOS can easily detect these and retry the transfer and
so these errors are relatively harmless. Too many of these however,
can really slow down the transfer rate,

This ends the section on the DISKT test program and its uses as a
diagnostic tool and qualifying test for the Sol System III. It is
advised that the reader become comfortable with the test as much as
possible as it, when used correctly, is a most powerful diagnostic.

NOTE

This test can alsoc be provided on diskette to those
who want this convenience. We are currently in
revision E of the test program, and anyone with a
version older than revision E is urged to have his
tape updated to follow any modifications made to
the controller board.

To run DISKT from Service diskette, bootload diskette

and type
DISKT (CR)
EX 3 (CR)
\'%
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SECTION 12

TROUBLE-SHOOTING PerSci DRIVES
{Supplement P/N 733010)

This section contains:

a synopsis of the functions of the diskette drive, common
problems, testing and trouble-shooting and a recommended
alignment procedure.

PART 1
MECHANICAL

There are a number of service tips on the maintenance and repair of
the Helios and PerSci drive. It is the intent of this section to
explore some of the more common mechanical problems ascociated with
the drive in particular. A good deal of the problems listed here are
related to runs of serial numbers and, where applicable, these serial
numbers will be mentioned. As of this writing, PerSci is entering
the 6000 range in serial numbers and many of these problems have been
solved. If you are at all uncomfortable about performing these or
any other adjustments, Processor Technology factory personnel are
available in the mornings (Western Time) to assist you. If any of
the procedures are unclear please make note and inform us directly as
the purpose of this manual is to assist you in the service of this
product. On the other hand, if you have not attended at least one of
the technical seminars, we urge you not to perform this maintenance
and to return the unit to the factory for service.

CONES:

There have been two types of cones used on PerSci drives, white and
black ones. Of the two, the black have a superior bearing and design,
meaning in the long run, less replacement. However, the black cones
also tend to stick inside the spindle even when they should release.
One cure is replacement of the cone; the other is to disassemble the
cone and bend the beryllium copper support spring tangs back in
slightly towards the center bearing shaft. This reduces the pressure
on the plastic cone to prevent it from sticking. (See the accompanying
illustration for details.) The only other cone-related problem is a
worn bearing. This is usually accompanied by loud squeals of protest
_,and excessive slop when the spindle grasps the diskette.

TRIM POTS:

A run of bad trim pots surfaced in the early serial numbers (before
the 1500's) caused by a manufacturer error. Most of these have been
replaced by now, but if during alignment, the adjustments are erratic
or keep changing then the pot should be replaced. This is especially
a problem if the pot is on the reference oscillator (R154) for the
spindle servo.
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LAMPS:

With time, the lamps on the lamp amp PCB burn out as well as in
shipping, the filaments sometimes break. See the alignment
procedure, step 1, to determine this. The following is a replacement
procedure for the lamp:

l) Remove drive from cabinet and remove 2 screws at bottom of D & I
PCB to swing board up for service.

2) Remove four small phillips screws from black lamp housing (it may
be necessary to remove head load paddle, side 1).

3) With solder iron and solder wick remove lamp leads from
Lamp Amp PCB.

4) Replace lamp, solder and trim leads and reverse procedure.
Re-align drive as necessary.

SPINDLE MOTOR:

The frequency of problems with the spindle motor is very small, the
most common being arcing internally. This arcing causes intermittent
operation. Another problem with the motor is freezing which usually
shorts the motor supply 8 volt line and can cause the trace on the
drive to fry. Since the motor is not repairable, it should be
replaced. This is the procedure:

1) Remove drive from cabinet and remove screws at bottom of D & I
PCB. Remove motor connector wires.

2) Remove drive pulley and diskette guide rails on lower portion of
drive (side 0).

3) Remove side 0 door assembly by removing screws in bottom plate
connecting to the hinge block and the screws (Allen) holding eject
motor support bracket.

4) Remove 3 slotted screws securing motor to chassis, and making note
of where washers are installed, remove motor.

5) Install new motor with washers in same location and reverse
procedure. Check spindle speed.

.SPINDLE BEARINGS:

In a few instances, drive spindle bearings will wear to the point at
which the spindle will become very noisy. There was a run of serial
numbers (around 3300) where this has been a problem after constant
use. If you have a drive of this vintage and the spindle becomes
noisier, be sure to return the drive to the factory for service.
Bearings cannot be replaced in the field.
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EJECT MOTOR SHAFT SUPPORT BRACKET:

PerSci has used 3 different styles for these brackets. The oldest
one is the gray molded plastic, then the black molded piece very
similar to the gray, and most recent is an extra sturdy black plastic
quite larger than the former two. The first two will occasionally
crack and cone will no longer retract. The newest brackets will no
longer do this and the following procedure for replacement is
recommended:

l) Remove drive from cabinet.

2) Remove the 2 springs connecting the support bracket to the door
door assembly and the two allen screws mounting the bracket to the
drive.

3) Remove set screw in steel cam at end of shaft and remove the steel
cam (since lock-tight may have been used on this screw, it may be
necessary to apply heat and then pull cam off).

4) Slide bracket off end of shaft and replace with the new heavy duty
style.

5) Reverse procedure above.

EJECT CAM ADJUSTMENT:

Because the eject cam (mounted over the two rocker switches if front
of eject motor) is made of plastic and the set screw is steel, their
is a tendency in some units for this to become loose and the cam to
become mis-aligned. In this case, the cone will not engage the
diskette properly. Adjustment procedure is:

1) Loosen set screw securing eject cam with power off.

2) . Turn power on press eject switch. Rotate cam manually until door
is fully unloaded.

3) With the door unloaded, the set screw should be in the 12 o'clock
position. Tighten screw until snug.

4) Manually trip diskette presense switch and check to see if cone
seats completely into spindle.

5) Re—adjuét as necessary and tighten screw. Be sure after
adjustment, the door still operates correctly.

PLASTIC DISK EJECT ARM:

There have been in recent months, a few cases where the plastic arm

which pushes the diskette out upon eject switch closure breaking.

This also means a diskette cannot be re-inserted as the spring will

kick it out again. Replacement is the only cure.

1) Remove eject cam motor assembly, eject shaft support bracket.
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Remove plastic eject arm guide (fastened using 2 slotted screws).

Remove "E" ring holding eject arm onto shaft. Remove eject arm
and spring assembly.

Install new eject arm (the spring is turned one full turn
(360 Deg.) for correct tension.

Reverse procedure,

POSITIONER SERVO REPLACEMENT:

The following is the procedure for replacing the positioner voice
coil servo:

1)

2)

3)

6)

7)

8)

Remove the following connectors: P8, P5 (on servo board), P8, P7,
P15, P16 (D & I PCB) and all the plastic wire restraints.

Swing D & I PCB to its up position for servicing.
Remove black scale cover and 4 slotted screws which hold the rear
of the positioner servo from moving (2 on top plate and 2 on

bottom plate).

Remove positioner servo control PCB by removing 3 slotted screws
from the bottom plate.

Remove Allen azimuth adjust screws (see azimuth alignment
procedure for diagrams) and the Allen screw at the pivot point.

Carefully pull servo out towards back of drive being cautious not
to damage scale or circuitry.

Reverse procedure.

Re—-align drive on both sides as well as lamp amp voltages.

SPINDLE MOTOR SERVO CONTROL PCB REPLACEMENT:

1)
2)

. 3)

4)

5)

Lift D & I PCB to the service position.

Disconnect the following connectors to the spindle control PCB:
P5, P4, Pl and P2.

Remove 2. slotted screws (some models may have Phillips) from the
steel diskette guide shield. There are 2 spacers which these
screws go through. Remove these as well.

Remove screw located near Ql and Q6 on the PCB. Reverse the
procedure being sure to use the spacers.

Remove 0ld board and re-install new control PCB. Reverse the
procedure being sure to use the spacers.
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CAUTION
The motor supply jack, J1, must have the red wire to
the right and black to the left (when the board is

mounted and the view is from the D & I PCB side) for
proper polarity.

PART II
CIRCUITRY

SEEK RELATED PROBLEMS

Head Oscillating, Humming or Squealing:

1) Lamp Voltage too low or too high.

2) U3 on Lamp Amp PCB breaking into oscillation due to noise or a
heat sensitive op amp. .

3) Bad Lamp or photocell assembly. If this is the case, most likely
the head will have very little resistance when it is moved back
and forth by hand.

4) Seek times adjusted wrong (too fast or too slow).

Head Will Not Seek or Slams to Extremes and Won't Restore:

1) Positioner voltage adjusted incorrectly (3 v P-P min!).
2) Seektime mis-adjusted.
3) J8 to positioner servo loose or intermittently contacting.
4) Can't find track 0 on power up.
a) P8 pin 1 should be high when at track 0.
b) P8 pin 5 should be low when at track 0 and high otherwise.
LOGIC LEVELS:
Interface line logic levels are as follows:
0.0V to +0.5Vv, -0.5V.
+2.5V, -2.5V to +5.5V, -5.5V or open

circuit
I/0 signals are negative when selected (True).

Negative level
Positive level
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When at track 0 the following pins on P8 should be high:

Pins 1, 6 and 12

When at track 0 the following pins on P8 should be low:
Pins 2, 3, 4, 5 and 9

FET (U6 on Positioner Servo Control PCB) is blown or malfunctioning.

Support logic/op amps/output amps and drivers are malfunctioning
(Positioner Control PCB).

Head Skips Tracks:

1)

2)

3)

6)
7)

9)
| "10)
11)

Crack, dirt or flaw on lamp scale.

Excessive track overshoot.

SPINDLE SPEED PROBLEMS
Diskette presence not switching due to D & I problemn.
Spindle enable (Pl pin 24) not grounded.

U28 pin 9 (D & I PCB) should be at 200 KHz.
U28 pin 10 should be high.

Q4 or Q5 (Power transistors) shorted ===> Spindle free runs.
open ===> Spindle won't turn.

U4 on spindle control PCB has one of its inputs tied low at all
times.

Power supply voltages are incorrect or not present.

Photo transistor on tach not switching op amp (U7 on spindle
control PCB).

Servo loop broken where U6 pin 7 not switching the counters on the
servo control PCB.

Push Pull amp, Q2 & Q3, malfunctioning.
Intermittent connectors.

Spindle motor internally shorting and drawing too much current.
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DRIVE NOT READY
‘NOTE:

The signal drive ready depends on three signals.
They are:

1) Spindle turning (at least 50% up to speed).
2) Index pulse present on selected unit.

3) Diskette presense micro switch depressed.

1) Data and Interface Pl pin 22 low when unit 0 is ready.
2) Data and Interface Pl pi 6 is low when unit 1 is ready.

3) 1Index pulse should be present at: U30 pin 3 for unit 0
(D & I PCB) U30 pin 11 for unit 1

4) U6 pin 6 (D&I) should be low for unit 0 ready.
U6 pin 2 should be low for unit 1 ready.

5) If diskette presense micro switch is tripping, U32 pin 2 should go
high.

6) J5 pin 5 on D & I PCB should go high as spindle reaches correct
speed.,
INDEX/SECTOR MISSING

Drives Previous to Serial #2500

1) . U22 pin 7 should have switching TTL levels for Sector unit 0.
Ul8 pin 7 should have switching TTL levels for Sector unit 1.

2) Photo transistor should be saturating (see alignment procedure,
step 15).

3) Timing on one-shots (Ul10) incorrect:
a) pins 5 and 12 switch with each sector mark.
b) pins. 4 and 13 switch with each index mark.
5) Hard sectored diskette requires 32 sector holes + 1 index.

Drives after Serial #2500:

1) Identical to step 1, above.
2) Identical to step 2, above.

3) UlS not enabled by the unit select and/or drive select logic.
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4) U60 pin 4 should be high.
U60 pin 5 should be switching with every sector hole.

5) 1Index unit 0: a) U26 pinl3 has an index pulse every 166.7 msec
b) U26 pin 12 held high

6) Index unit 1: a) U26 pin 12 has index pulse every 166.7 msec
b) U26 pin 13 held high
NO SEPARATED CLOCKS OR DATA
1) Ul pin 1 on PLO PCB for read data pulses.

2) PLO Clock on P6 pin 1 should be relatively stable (output from U5
pin 11 on PLO board).

3) Stable 500 KHz sawtooth on TP 3 of PLO board with heads loaded.
If it is unstable, adjust R13 for stability.

4) TP 1 and TP 2 on PLO board should be biased correctly (see
alignment procedure, step 9).

5) Check one-shots (Ul0 pins 4 and 12) for pulses.

6) Check the Johnson Code Counter (U4, U6 and U7) for counting
pulses. This is a common problem area.

7) If all these signals are present, check the connections from J6 on
D & I to the PLO board for cold solder joints, broken wires or
loose crimp connectors. This is a common problem on the drives.

8) Check the drivers on the D & I board (Ul3).

WRITE PROBLEMS

Drive Won't Write at All:

1) PLO Clock is off.
2) No Index pulse or "Drive Not Ready."
3) U20 (D & I) pins 4 and 2 shouid be switching during a write.
4) U24 (D &‘I) pins 8 and 9 should be switching TTL levels:
a) Pulsés close together for logical ones
b) Pulses far apart for logical zero
c) Pulses mixed for pattern of ones and zeros

5) The read back FETs should be biased off during a write or the FETs
will "steal" the current from the write heads.
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Biasing for the write transistor circuitry (Ql9 - Q25) is not
correct. The bases of Q20 for unit 0 and Q23 for unit 1 from
track 0 to track 43 should be at 24 Volts. From track 44 to
track 76, however, they should be biased at 12 Volts. 1If not,
check track sense (alignment step 4) and the supporting analog
circuits to the write logic (e.g., tunnel erase).

U21 pin 13 should be low when reading and high when writing. The
following logic should switch accordingly.

NOTE
The PerSci drive is set up in such a way that when
the unit is not writing it is reading. This means
the units are always reading unless told to write.

Write protect (U29 pin 13 on D & I) is being held low.

Write protect LED installed and connected to J19 or J20 on the
D & I PCB.

Power on delay (U29 pin 12 on D & I) held low or waiting for the
spindle to come up to speed.

Faulty drive select logic on D & I board.
Cable or indicator panel malfunction.

Bad head or crimp connector at Pl5 or P16 connecting the heads to
the write drivers.

Write Retry During A DISKCOPY:

1)

2) .

3)

4)

"5

6)

Head penetration on side 1 incorrectly adjusted (refer to
alignment procedure, step 19).

Dirty head (clean with a gauze pad and 95% Isopropyl Alcohol).

Head motion being mechanically impeded by head cable (unit 1)
catching on the IC socket pins (solder side) of D & I board.
Re-route head wires through restraints.

Short or open in the head connecting wire harness or loose
connection inside the head itself. These problems might be
agravated during a rapid or extreme seek and relatively undetected
at other times. The SEEK TEST should catch these.

Worn heads (this is most unlikely due to the superior construction
of the heads). The heads are specified to last 5 years.

Bad or worn diskette, wrong diskette. PerSci recommends the
following diskettes with their drives:

*DYSAN and MAXELL

*NOTE: Of the two, it is our experience DYSAN has a longer
life and is more durable.
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PART II1
SIMU-CISOR
PerSci DRIVE EXERCISOR PROGRAM

This program simulates the operation of the PerSci Drive exerciser by
using the Helios II hardware in conjunction with the Sol.

Requirements for using this program are:

l) Functional Sol.

2) Functional Helios controller boards.

3) 8K of contiguous memory starting at location 0.

4) Processor Technology Service and Maintenance Manual.

To load this program from cassette use the SOLOS command:
XEQ SIMU (Carriage Return)
SOLOS will respond by removing cursor.

The program will now be loaded and will automatically execute. The
starting address is at 0.

COMMAND SYNTAX RESTRICTIONS

This program is written to start and restart at
location 0. The command name must start at the
first location after the '*' prompt. All parameters
must be separated from each other or the command
name with a minimum of 1 space and a maximum of 9
spaces. Only the first 2 characters of the command
name are significant, but the command name cannot be
more than 11 characters long.

DEFINITION OF TERMS:

_trkn . Track number in the range of 0 to 76.

patrn A number in the range of 0 to 76. This number does not
represent the actual pattern but is used as a key as to

the pattern to write.

{ } Denotes an optional parameter.
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Global:
escape Unconditional return to Solos/Cuter.

mode select Abort current command and return to Simu~Ciser
or ctrl-@ command mode.

Local:

'T'oggle Used only by the HLoad command. Causes head on
selected unit to unload if loaded and load if unloaded.

'A'utomatic Set node of SEek of SStep to automatic. Between each
step or seek, the consol input is checked for a change
of mode or abort. If a 'M' is the character that was
received, the mode of the step or seek is changed
to manual.

'M'anual Set mode of SEek or SStep to manual. When in this
mode the program will wait for input from the consol.
If the character received is an 'A', the mode of the
seek is changed to automatic.

'Y'es Used only as a verification of the WRite command.
Your only chance to abort the WRite command is when
the program is waiting for this character.

COMMAND DEFINITIONS:

WRite trkl unit patrn

WRite a pattern, signified by 'ptrn', on track 'trkl' of the disk in
unit ‘unit'. The argument ‘ptrn' is interpreted as follows:

0 means a pattern of all zero bits.

1 means a pattern of all one bits.

1 means a pattern of eight zero bits and
eight one bits.

A number greater than

Your only chance to abort this command is when the program is waiting
for a response to the 'Insert disk...' prompt. At this point
pressing the 'Y' key and return will allow the program to continue.
.Any other key will abort the write.

S5Step trkl trk2

Single step from trkl to trk2. This command will single step from
trkl to the next track in the direction of trk2 and wait for seek
complete. At this point the consol is checked for a change of mode

or an abort. Upon reaching trk2 the direction of the seek will
change.
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SEek  trkl  {trk2}

This command will seek directly from trkl to trk2 with no delay. The
program will ask the user to select the unit desired (Unit 0, type
"0", unit 1, type "1"). The program will also ask whether Automatic
Mode or Manual Mode is sought (type "M" for Manual and "A" for
AUTOMATIC). When trk2 is reached the consol will be checked for a
change of mode or an abort. If an abort is not received, the
direction of the seek is reversed. If the optional second parameter
is not present, the program will seek to trkl and return to the
command mode.

HLoad unit

This command causes the read/write head of unit 'unit' to be loaded.
After the head is loaded the program will wait for a 'T' or an abort
from the consol. If a 'T' was the character received, the program
will toggle the state of the head, i.e., if the head is loaded, it
will be unloaded. This sequence will be repeated until aborted.

REstore

Restore drive to track.

EXit

Return to the Solos/Cuter monitor.

CE <unit»>

This command will step the heads from track 1 to track 38 to track 76
and back again. Each time a keyboard key is depressed, the head will
seek to the next track in 38 step intervals. This step is especially
designed for the head alignment steps of the alignment procedures.

<unit> SimuCisor will select one of 4 units by designating a number
between 0 and 3.

POSITIONER LAMP PROBLEMS
.TOOLS REQUIRED:

Dual trace scope with external trigger, SIMU (PerSci drive exercisor
program for drive alignment) loaded into a Sol with a set of Helios
controller/formatter boards in operation, small Phillips and standard
screwdrivers. Also required is a solder iron and wick for lamp
replacement and a replacement lamp available from factory

(Part No. 100013-003).
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BACKGROUND:

The PerSci drive uses an incandescant lamp for detection and feedback
in the head positioning servo motor circuitry. Since this lamp is
incandescent, it has finite lifespan and may need replacing from time
to time. In addition, the lamp voltages may need adjustment
occasionally to keep the circuit within specification. The normal
lifespan for these lamps should be approximately 10,000 hours.

PerSci has used 3 different lamps in an attempt to increase
reliability of the circuit. The most recent of these lamps is rated
at 1.5 volts and its predecessors were 1.8 volts and 1.5 volts.

Drives with Serial Numbers 3000 and under have the 1.8 volt lamp and
will seldom have a lamp problem. Drives from 3000 to approximately
9500 have the 1.5 volt lamp and are the most likely to have lamp
problems. Drives after 9500 will generally have an 002 lamp which is
reated at 40,000 hours and is said to have a heavy duty filament.
These lamps are marked with an 002 on the lamp holder (D & I PCB must
be lifted to see this).

The following is an explanation of service and repair of this lamp.

CHECKS:

To determine if the positioner lamp should be replaced due to aging
or is burned out, perform the following steps:

1) Check the voltage between test points 1 and 7 of the Lamp Amp PCB
on the PerSci drive (see Figure 2). If this voltage is 1.65
volts or greater, yet the drive is still functional, the lamp
should be replaced as it has aged. The fact that the voltage is
at 1.65 volts indicates the circuit is reaching the limit of
compensation for bulb filament decay.

2) - Check to see if the Seek light on the Helios indicator panel is
lit (normally this light will be 1lit unless the drive is in the
middle of a seek). If this light is not lit, go on to the next
Step.

3) With power applied check the voltage on the Lamp Amplifier PCB of
the drive (see Figure 2) between test points 1 and 7. This
should read between 1.25 and 1.65 volts DC when operating
correctly. If the voltage is 1.65 volts or greater (typically
between 2 and 5 volts DC) go on to the next step.

4) With power to the drive OFF, measure the resistance between test
points 7 and 1 on the Lamp Amp PCB. When operating correctly,
the resistance should be 35 ohms or less. If the lamp is burned
out this resistance will approach infinity.
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The following is the Positioner Lamp replacement procedures:

1) Remove drive from Helios cabinet and remove the 2 screws at the
base of the Data & Interface PCB of the drive. This will allow
the D & I board to swing upward on its hinges (see Figure 1).

2) Remove head load paddle unit 1 and wire guide on unit 1. Also
remove 4 scres mounting the lamp assembly to the lamp housing.
(See Figure 1l.)

3) ©Using solder wick, remove the 2 leads of the lamp from the Lamp
Amp PCB being careful not to lift pads or overheat the circuit
board.

4) 1Install a new lamp assembly, solder and trim the leads.

5) Re-install the 4 lamp assembly mounting screws, the head load
paddle, the wire guid, and the 2 screws which fasten at the
bottom of the D & I PCB.

6) Perform alignment steps 1 through 6 of the PerSci alignment
procedure in the Service and Maintenance Manual which follow.
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PART 1V
ALIGNMENT PROCEDURE
The following is the recommended alignment procedure for the PerSci
Model 270 Disk Drive. The procedure is to be used in conjunction
with the Processor Technology Simucisor program available on cassette
and a SOLOS/CUTER computer with Helios II disk controller boards.
A general alignment is recommended under the following circumstances:

1) Disk Drive fails the "Seek” portion of DISKT test program or has
erratic seeking problems.

2) Disk Drive gets an inordinate amount of errors during the
"Automatic" portion of DISKT test program and the problem has
been isolated away from memory/controllers.

3) Disk Drive cannot read diskettes written on other units or
written on unit 1. This will be referred to as incompatibility
between drives.

4) Miscellaneous problems such as missing Index/Sector pulses,
spindle speed problems, inability to write to a diskette or
routine maintenance.

It is recommended that the technician read through the procedure

first before attempting to align the disk drive, and that the

procedure be followed in order.

The following tools are required:

1) Dual trace Scope with external sync and at least 25 Mhz bandwidth
and ability to invert one of the channels.

2) . Set of Allen‘wrenches similar to Xcelite #99-PS-40.

3) Set of screwdrivers ranging from 1/8" blade to 3/8" blade as well
as Phillips type.

4) 4-inch piece of heat shrink tubing used to insulate the above
screwdrivers and Allen wrenches from possible shorts during
catseye/azimuth adjustments on unit 0.

5) 95% isopropyl alcohol and cotton swabs.

'6) Dysan Alignment Diskette (obtained from Processor Technology).

7) Scratch diskette (32 sector holes).

NOTE

The waveforms in this section are ideal representations.
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ALIGNMENT CHECKLIST

LAMP VOLTAGE

20

Technician

TACH VOLTAGE

POSITIONER VOLTAGE

TRACK SENSE

DIRTY SCALE

A) SEEKTIME

B) 1-0 OVERSHOOT

C) 75-76 OVERSHOOT

D) STEP SEEK

SPINDLE SPEED

ISV

PLO

SEP CLOCK & DATA

RESOLUTION SIDE 0

'HEAD CONTACT 0

HEAD LOAD O

CONE SIDE 0

INDEX SIDE O

AZIMUTH SIDE O

CATSEYE SIDE O

RESOLUTION SIDE 1

HEAD CONTACT 1

HEAD LOAD 1

CONE SIDE 1

INDEX SIDE 1

AZIMUTH SIDE 1

CATSEYE SIDE 1
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CAUTION!!

If drive is removed from cabinet, be sure diskette
eject switch solder contacts do not short to the
drive base or chassis with power on. This will
short 24 volts to ground and burn out R126 or R137
on the Data & Interface Board. When adjusting any
pots on the drive, be sure to use a plastic or
non-conductive bladed screwdriver. Also be sure to
check alignment any time the drive is removed and
then re-installed in the cabinet. There is a
slight tendency of the cabinet and mounting
hardware to torque the drive chassis.

GENERAL ALIGNMENT PROCEDURE

1. POSITIONER LAMP VOLTAGE:

The positioner lamp is either a 1.5 or a 1.8 volt incandescent bulb
mounted on the lamp amp PCB and provides the light source for the
solar cells which detect markings on the positioner scale.

NOTE

The lamp adjustment affects all other adjustments
on the Lamp Amp PCB and should always be done
first.

Connect scope to TP 7 on the Lamp Amp PCB and DC couple the scope.
Scope should read about +1.5 volts if earlier than Serial Number 9500
or if there is NOT an 002 designation on the lamp assembly (D & I PCB
must be lifted to determine this). If there IS an 002 marked on this
lamp, scope should read +1.3 volts DC. If this voltage is incorrect,
adjust R3 (2K pot on Lamp Amp PCB of Figure 1) for correct voltage.

If lamp reads 1.65 volts, it should be replaced as the life of the
lamp is nearly over. When the compensation circuit increases the
voltage to the lamp to this point it is almost certainly due to lamp
filament decay. If the lamp voltage is between 2 to 5 volts and the
drive will not seek, the bulb is burned out. The resistance between
TPl and TP6 should be close to 30 ohms. If this resistance is
infinity, the lamp is bad for certain. (To replace, see "Positioner
Lamp Problems,"” in this section.

2. TACH VOLTAGE:

This is a coarse adjustment of the circuit which controls the speed
at which the drive heads seek between tracks. The fine adjustment of
this circuit is in step 6. Symptoms of a problem in this circuit is
seeking either too fast or too slow or "hunting" for tracks. A
problem here could also cause the head not to seek at all or to slam
to the stops.
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Connect a scope probe to TP 5 of the Lamp Amp PCB and disconnect P8
(the 3-lead coaxial power cable going to the voice coil from the
bottom of the positioner servo PCB. This allows manual movement of
the head assembly. Manually move the head to track 0 and note the
voltage reading on the scope. Move the head manually to track 76,
and again note the voltage reading. Adjust R5 for a =-1.5 volt
difference from the track 0 reading.

3. POSITIONER VOLTAGE:

This adjustment sets up the correct voltage levels for the detent
pulses (one full sine wave for each track the head moves) which
enable the drive to "know" how many tracks the head has traversed.
Symptoms of a problem here might be Seek Errors (during PTDOS or
DISKT), "hunting" or heads slamming to extremes. Problems here will
also prohibit the heads from seeking entirely.

Connect scope to TP 2 on the Lamp Amp PCB and leave P8 disconnected
as in previous step. Manually move head between tracks 0 and 76 and
note voltwcge on scope. The voltage should be an absolute minimum of
3 volts peak to peak and should be centered about the 0 volts line.
Adjust R8 to increase or decrease amplitude and R10 for balance above
and below 0 volts.

4. TRACK SENSE ADJUST:

The purpose of this adjustment is to allow the drive to sense when it
reaches track 43-1/2 at which point the head write amplitude must be
decreased. This keeps the heads from over saturating the media on
the innermost tracks which are moving past the heads at a slower
velocity than the outermost tracks.

NOTE

At this point it is necessary to have the
SIMU-CISOR PerSci exercisor program loaded into 8K
of memory at 0 and to be in the command mode
(designated by the asterisk prompt). Also be sure
the P8 connector removed in the previous steps is
reconnected.

TYPE: SE 44 43 <CR>
Simu will respond "Automatic or Manual?"
TYPE: A <CR;
The head should now be seeking between tracks 44 and 43. Place scope
probe on TP 6 of the Lamp Amp PCB. Adjust R4 (gain) and R19

(balance) for a voltage swing between 4+0.3V to +0.4V and -1.25V
centered about the 0 volt reference line.
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5. DIRTY SCALE:

Under normal operation, the scale is protected from dust particles by
the scale cover and the filtered air system within the Helios
cabinet. However, in certain instances, the scale will become dirty
and must be cleaned. In particular, the wedge-shaped window on the
bottom of the scale (referred to as the velocity wedge) which is used
for tach feedback is most sensitive. A problem here might cause
erratic seeking, skipping tracks or slamming to one stop or the
other.

TYPE: SE 0 76 <CR>

SIMU: "Automatic or manual?"
TYPE: A <CR>

SIMU: "Unit?"

TYPE: O <CR>

The head should now be doing a fast seek between tracks 0 and 76.
Trigger scope on pin 10 of P1 (the 50-pin edge connector on the

Data & Interface PBC which is SEEK COMPLETE). Scope should be AC
coupled, External sync, .5V/division, and 10 ms/division. Scope
probe should be on C8 (right side as viewed from rear) of Positioner
Servo PCB (this is also Ul3 pin 7). Normally there will be a small
amount of noise riding on this signal. Any spikes greater than 0.25
volts (see diagram) usually indicate dirt or crack on the scale. Both
sides of the scale should be cleaned with a dry cotton swab. If this
does not work, use a cotton swab slightly dampened with isopropyl
alcohol and then wipe again with a dry swab. Be sure to replace the
scale cover when cleaned. A good way to tell if there is some dirt on
the scale is to restore the head to track 0 and manually pull the
positioner out to track 76. If there is no dirt, the motor should
feel smooth when moving. 1If there is dirt, however, the servo motor
will feel rough as though there were burrs on the guide rails.

l) Check P7 Connector Contacts.

Along with this step check the P7 connector contacts. Dirty or
corroded contacts could cause erratic seeking problems. The cause
of this oxidation/corrosion is the high amounts of current going
from the D & I PCB to the Positioner Servo PCB and Lamp Amp PCB to
PCB through this connector. '

2) Turn OFF_AC power to the Helios II. Disconnect the AC linecord
from the rear panel.

3) Remove P7 connector on the D & I PCB and inspect the connector
" contacts for corrosion or intermittent contacts. If the contacts
are corroded or have oxidation, they must be cleaned using emery
cloth or a similar abrasive material (NOT steel wool as this has a
tendency to leave conductive strands behind).
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6A. SEEK TIME (Track 0 to Track 76)

This is a coarse adjustment to bring the seek time between track 0
and 76 into specification which is a maximum of 95 milliseconds.

TYPE: SE 0 76 <CR>

SIMU: "Automatic or manual?"
TYPE: A <CR>

SIMU: "Unit?"

TYPE: 0 <CR>»

The head should now be seeking between track 0 and track 76. Move
the scope probe to TP 2 on the Lamp Amp PCB and trigger on SEEK
COMPLETE (pin 10 of Pl, the 50-pin connector at rear of Data &
Interface PCB). There should be a 3 volt peak to peak signal
balanced about the 0 reference (as adjusted statically in previous
step 3). If not, adjust R8 and R10 as in step 3 to bring this into
specification for dynamic motion. With the scope set at 10
msec/division, trigger to see burst. The burst should be 9.5
divisions long, i.e., 95 ms (see illustration). If necessary, adjust
R5 on Lamp Amp PCB to speed up or slow down the seek time.

6B. SEEK TIME (Track 0-1)

TYPE: SE 0 1 <CR>

SIMU: . "Automatic or manual?"

TYPE: A <CR>

SIMU: "Unit?"

TYPE: 0 <CR>

The heads should now be seeking between tracks 0 and 1, and the scope
probe should be on TP 2 and triggered on SEEK COMPLETE as in the last
step. Time base should be on 1 ms/division. Trigger to see one full
cycle as in illustration. There are actually 2 waves, both sinusoidal,
but 180 degrees out of phase representing the forward and backward
seeks. They should be 10 msec and be relatively symmetrical about 0V
reference. Adjust R5 on Lamp Amp PCB for speed and R33 on Positioner

.Servo PCB (in the upper right corner of the board and the only pot on
that board) for symmetry.
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NOTE

If your scope has a Trigger View Mode as does the
TEK 465, the following procedure will simplify
this:

a) While seeking and triggered as in above, press
the trigger view switch and adjust the trigger
level control for a good view of the signal.
This usually means centering the signal which
is a square wave and a positive edge trigger.
Time base should be on 2 msec/division.

b) The trigger signal should be 10 msec long
(5 divisions) if the seek time is correct. If
this time is incorrect, adjust R5 on Lamp Amp
PCB to bring into specification.

6C. SEEK TIME (Track 75-76)

TYPE: SE 76 75 <CR>

SIMU: "“"Automatic or manual?"

TYPE: A <CR>

SIMU: "Unit?"

TYPE: 0 <CR>

The heads should now be seeking between track 75 and track 76 and the
scope should remain set as in step B. Again, adjust R5 and R33 for
10 msec duration and symmetry with reference to 0V as in step B,
above. (NOTE in step B also applied to this step.)

6D. STEP SEEK AND OVERSHOOT:

TYPE: SS 0 76 <CR>

SIMU: “Automatic or manual?"

TYPE: A <CR>

The heads should now be doing a rapid step seek between tracks 0 and
.76. The head is actually stepping to each individual track,
stopping, then proceding to the next track. The scope setup is the
same as the previous 2 steps, and time base should be on 2
msec/division. Trigger to see one full cycle (it will change phase
every time the head reaches an extreme and changes direction of
seek). The period of the wave should again be 10 msec and should
have settled within 0.25 volts of the 0 reference line by the time
the 10 msec is past (see diagram). If this is not the case, adjust
R5 and R33 as in the previous 3 steps, to bring into specification.
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NOTE

If excessive jitter occurs on scope display of this
waveform, there is a good possibility the
positioner scale is dirty or has a piece of dust on
it, and step 5 should be repeated.

7. SPINDLE SPEED

It is critical to the controller hardware that the spindle speed be
as close to 360 RPM as possible. For that reason, the spindle is
controlled by a DC Servo loop which constantly monitors its speed.
The reference oscillator for this circuit is on the D & I PCB (Page 3
topmost op amp on the D & I schematics) and free runs at 200 KHz. :

The most common problem in this circuitry is a worn motor or spindle

bearing (usually preceded by noise) or the output transistors to the
spindle motor itself.
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If no counter is avaiiLapbie, pirace aiskette in either unit, and
measure the interval of the Index pulse on Pl, pin 8 (D & I PCB), it
should be approximately 166.7 msec (use 32 sector hole diskette).
Next measure P5, pin 1, (D & I PC it should have a period of 208.3
usec with the spindle in motion. If these are off, adjust R154 on
D & I PCB until they come into spec. If a frequency counter is
available, connect to P5, pin 1, as above, and measure the frequency.

It should be 4.8 KHz with a diskette spinning. Pin 3 of P5 should be
a 200KHz square wave whether or not a diskette is inserted.

8. INSTANTANEOUS SPEED VARIATION:

This is a check of the spindle servo to ensure that it can track the
rotational speed of the spindle and compensate for any variation in
speed. There are no adjustments to be made.

Connect scope to P5, pin 1 as in last step, and display about ten
cycles on scope (diskette should be turning). Next go to 10X
magnification on the scope. The pulse must not wander more than 3 cm
total. Slow spindle slightly with pressure on the diskette, the
pulse will drift considerably but should return rapidly to original
location when pressure is released and as the servo again locks in.
Problems in this area are very rare.

9. PHASE LOCKED OSCILLATOR:

The Persci drive is responsible for providing separated clocks and
data to the controller board. To accomplish this, a phase-locked
loop detects the pulses much like the cassette interface of the Sol
except discreet components are used. Problems in this area most
often occur in this PLL circuit, and most can be eliminated by proper
DC bias. Rarely is there a problem in the Johnson Code Counter
circuit or the following one-shots.

TYPE: WR 0 0 2 <CR>

SIMU: "Insert diskette and verify command”
TYPE: Y <CR>

TYPE: HL 0 <CR>

This will now have written a pattern of ones and zeroes to track 0
and loaded the head on unit 0 for a read. Now connect channel one of
.the scope to. TP 1 and invert channel 2 and connect it to TP 2 on the
Phase Locked Oscillator PCB. The scope should be in the add mode and
with the inputs to the scope removed should be centered at zero
reference. The scope inputs should be switched on again, should be
at .2 vV/division,DC coupled and the time base set at about 20
msec/division. You should see basically a DC level centered about
zero reference with small fluctuations above and below 0 reference.
Adjust R13 on PLO PCB if necessary to change this DC level. Also
check TP 3 on this board, it should be a 500 KHz sawtooth waveform
and relatively stable, tracking with disk speed variations.,
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Whenever a pattern of data is written to the disk, a series of clocks
are also written to the disk. It is between these clocks that we see
the data. In the case of FM recording, a one is represented by the
presence of a pulse between the clock pulses and a zero is ‘
represented by no pulse between these clock pulses.

WRITE ALL ONES ; WRITE ALL ZEROES
TYPE: WR 0 0 1 <CR> TYPE: WR 0 0O <CR>
SIMU: "Insert disk ... " SIMU: "Insert disk ... "
TYPE: Y <CR> TYPE: Y <CR>
TYPE: HL O <CR> TYPE: HL 0 <CR>

With scope on alternate sweep, connect probes to TP 4 and TP 5 of PLL
Data Separator PCB. Sync on TP 4 (clock). Time base should be .5
usec/div, and 2 volts/division. Write a pattern of all ones using
the commands above. The data should be a positive pulse following
2.0 usec after each clock pulse. Write a pattern of all zeroes as in

the above command and note the absence of data pulses in between the
clocks.

NOTE

Since the hardware of the controller must write a
header before writing the data block of all zeroes
or ones their will appear "ghost" ones during the

all zeroes data and some flickering of ones when all
ones are written.

This is the end of part one of the alignment procedure, all the steps
following this pertain to Heads, Cones or Index Sensor alignment.

Symptoms of problems concerned in this part are Write/Read errors or
problems of drive incompatibility.
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THE FOLLOWING STEPS ARE MADE WITH THE SCOPE CONNECTED
ACROSS C21, TP 4 AND TP 5 OF THE DATA & INTERFACE PCB.
SCOPE SHOULD BE IN ADD MODE WITH CHANNEL B INVERTED
AND SHOULD BE AC COUPLED, .2 VOLTS/DIVISION AND SYNC
SHOULD BE ON INDEX, Pl PIN 20.
11. RESOLUTION SIDE O:
TYPE: WR 0 0 2 <CR>
SIMU: "Insert a diskette and verify command"”
TYPE: Y <CR>
TYPE: HL O <CR>
Sync scope on Pl pin 20 of the Data and Interface PCB. Insert a
blank diskette in unit 0 and write a pattern of ones and zeroes with
command above. The scope is presently connected across the outputs
of the head on unit 0 and should display a pattern as illustrated. At
track 0 there should be at least 10% difference between the two
fregquencies.
TYPE: WR 76 0 2 <CR>
SIMU: "Insert disk and verify command"
TYPE: Y <CR>
TYPE: HL O <CR>

This will write a pattern of ones and zeroes on track 76. On this
track there should be a minimum of 50% difference between the two
frequencies.

12. HEAD CONTACT SIDE O0:

TYPE: SE 0 76 <CR>

SIMU: "Automatic or manual?"

TYPE: M <CR>

SIMU: "Unit?"

‘TYPE: 0  <CR>

With the diskette used in the previous step and the same scope
configuration, observe the waveform. Place finger on pressure pad
arm and apply slight pressure. Signal should decrease or remain the
same. If the signal increases, rotate pressure pad until there is no

increase in signal or replace pressure pad as necessary. This check
is to be made at tracks 0 and 76.
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NOTE

PerSci has used two different style pressure pads.
One style is a fine rabbit hair, the other is a red
synthetic material. Both appear to have good
durability.

13. HEAD LOAD SIDE O:
TYPE: RE <CR>
TYPE: HL 0 <CR>

With the scope in the same configuration as the past 2 steps, use the
"T" key on the keyboard to toggle the head from its' loaded to
unloaded position. Ensure the head lifts off the media. If the head
does not lift off the media, loosen the two #2 allen screws on
underside of the head load solenoid arm and adjust. After making
this adjustment, check at tracks 0 and 76 to be sure head load is
even over entire range.

14. CONE SIDE O:
TYPE: RE <CR>
TYPE: HL O <CR>

This check is to ensure cone is seating properly. With the scope
still in the same previous configuration observe amplitudes of ones
and zeroes previously written on the diskette. Remove and re-install
the diskette several times, each time noting the amplitudes. If
there is any change in amplitude of the signal, replace the cone.
Also note to be sure cone is not sticking inside spindle and
releasing with a loud snap.

NOTE

To replace cone, manually trip diskette presense
switch to bring cone into spindle. Remove E ring
from spindle shaft and press eject switch. Cone
"should now be free to remove with spring. Reverse
the procedure to re-install new cone.

~

15. INDEX SIDE O0:

a) The first part of this step is to align the index phototransistor
with the light source that drives it (they are both both infrared).
The index phototransistor on side 0 is located near the cone on
the door and is mounted by a #2 Allen screw. The transmitter
section is mounted to the drive chassis with two slotted screws.
When the two are in perfect alignment, maximum saturation is
achieved and the steepest response curve is possible. Since the
index and sector pulses are critical, the faster we can trigger
the following op amps the more precise is the timing.
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Place scope probe on P 11 pin 2 on the D & I PCB and trigger on
that channel (2 volts/division). 1Insert diskette and note
waveform. For every sector and index mark there should be an
excursion towards zero volts. Maximum saturation occurs when this
excursion is at 0 volts (or allowing for one diode drop, .3-.6 V).
If this does not happen, an adjustment must be made by loosening
the two slotted screws on the emitter and the Allen screw of the
reciever. Manual loading of the door makes this easier. As the
door closes, the scope should change from +5V to 0V. Adjust as
necessary.

TYPE: RE <CR>
TYPE: SE 1 <CR>
TYPE: HL O <CR>

b) This part of the procedure aligns the index sensor to a data burst
written on the alignment diskette. Re-connect scope probes across
TP 4 and TP 5 as in steps before, in the add mode with channel B
inverted and trigger should be on negative edge of Pl pin 20
(50 usec/division).

Insert Dysan alignment diskette and trigger to see waveform as
illustrated. Data burst should occur 200 usec after trigger, plus
or minus 20 usec. If it does not occur, loosen Allen screw on
receiver portion and align to spec. If index cannot be brought
into spec, repeat step a and try this adjustment again. Eject and
re-insert diskette several times to be sure the adjustment remains
correct.

CAUTION

Do not over torque the Allen screw as this could
cause the plastic housing to crack.

16. AZIMUTH SIDE O:

This adjustment checks the index data burst of the previous step on
track 1 and track 76. Ideally, i.e., when azimuth is perfect, there
should be no difference between these data burst. They should both
occur at 200 usec after index and should be no more than 20 usec
different from each other. (IF AN ADJUSTMENT IS MADE HERE, SIDE ONE
MUST BE ADJUSTED ALSO SINCE IT'S THE SLAVE TO SIDE ZERO.)

TYPE: SE 1 76  <CR>
SIMU: "Automatic or manual?"

"TYPE: M  <CR>
SIMU: ™Unit?"

TYPE: O <CR>
With the scope in the same configuration as last step, insert align
diskette and note waveform. It should be 200 usec after index. Now

toggle the "M" key to make the head move to track 76. If there is a
difference, make the following adjustment:
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2)
3)

4)

5)

17.
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Loosen two Allen screws holding brace to servo (large black
cylinder at rear of drive)

Loosen two Allen screws holding positioner servo to chassis.

With a screwdriver, gently pry up on the bottom of the servo
mounting assembly (directly behind the diskette eject motor) where
it meets the chassis.

Seek between tracks 1 and 76 and move servo up or down as
necessary to bring into spec.

Tighten screws and check to be sure azimuth is correct after
tightening.

CATSEYE SIDE O:

This adjustment is needed to enable all drives to be able to read
information written on all other drives. For this reason track 38 of
the alignment disk (track 38 is nearly the center of the diskette)
has a pattern referred to as a catseye (see diagram). (IF AN
ADJUSTMENT IS MADE HERE, SIDE 1 CATSEYE MUST ALSO BE ADJUSTED SINCE
IT IS THE SLAVE TO SIDE 0.)

TYPE: RE <CR>
TYPE: SE 38 <CR>
TYPE: HL O <CR>

The scope is in the same configuration but this time is now 20
msec./division to allow a display of one entire track. The head
should be on track 38 and loaded. Scope now shows the catseye
pattern and both eyes should have the same amplitude. The maximum
allowable difference is 10% which represents 1/2 mil off track.
Ideally, this difference will be 0%. The following steps should be
performed if the catseye is out of spec:

1)
2)

3)
4)

5)

Remove black scale cover and restore drive to track 0.

Loosen two Allen screws mounting the black lamp housing to the
chassis (on older models these may be slotted screws).

CAUTION

Be sure shrink tubing is installed on Allen wrench
or screwdriver to prevent shorting to chassis.

Seek to Erack 38 and load the head on side 0.

Tap the Lamp Amp PCB in the appropriate direction (toward front
increases left catseye, towards rear increases right catseye.

Tighten Allen screws (be sure to recheck the catseye after
tightening as this tends to change change the catseye alignment).

With a little effort, the catseye adjustment can be made close to
perfect.
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THE FOLLOWING ADJUSTMENTS WILL BE MADE WITH THE
SCOPE PROBES ACROSS C26, TP 6 AND TP 7 ON THE DATA &
INTERFACE PCB. CHANNEL B SHOULD BE INVERTED, SYNC
SHOULD BE ON NEGATIVE EDGE OF INDEX (P 1, PIN 20)
AND 0.2 VOLTS/DIVISION.

18. RESOLUTION SIDE 1:

TRACK O TRACK 76
TYPE: WR 0 1 2 <CR> TYPE: WR 76 1 2 <CR>
SIMU: "Insert disk ... " SIMU: "Insert disk ... "
TYPE: Y <CR> TYPE: Y <CR>
TYPE: HL 1 <CR> TYPE: HL 1 <CR>

Repeat step 11 with blank diskette inserted in unit 1 and use the
commands written above.

19. HEAD CONTACT SIDE 1:

Problems most often seen if this is out of adjustment is "Write
Retry" during a diskcopy, bad diskcopy or unable to complete a
diskcopy.

Using the same commands as step 18, use the "T" key load and unload
the heads. On this side, when the head is unloaded, the signal
should disappear. Step between tracks 0 and 76 loading and unloading
the heads. Side 1 has an adjustment for head penetration, the #2
Allen screw in the center of the plastic arm the head is mounted in.
With head unloaded, adjust screw until signal disappears. Repeat for
track 76. Check to make sure when head is loaded, signal returns.
Also check condition of pressure pad. Caution is advised with this
adjustment as too much head penetration can cause extreme problems
with diskette wear.

20. HEAD LOAD SIDE 1l:

TYPE: HL 1  <CR>

This is the same as step 13 except the adjustment, if necessary, is
different. Manually trip the diskette presense sensor and using the
"T" key, toggle the head of unit 1. When the head is loaded, the
_pressure pad, should be in direct contact with the head. When the
head is unloaded, the pressure pad should lift away from the head.
If not, it is necessary to sharpen the bend in the paddle that 1lifts
the pad.

21. CONE SIDE 1:

TYPE: RE <CR>
TYPE: HL 1 <CR>

Repeat the procedure in step 14 for side 1 using the above command.
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a) Repeat the procedure for side 0 (step 15) to adjust saturation of
the index photo-transistor on side 1. However, move scope probe
to P9 pin 2 to see the index pulse for side 1.

b) Repeat the procedure for index data burst alignment using the
alignment diskette (and moving probes back to TP 6 and TP 7 (C26))
that was used in step 15, part b.

23. AZIMUTH SIDE 1:

TYPE: RE <CR>
TYPE: SE 1 76 <CR>

SIMU: "Automatic or manual?"

TYPE: M <CR>
SIMU: "Unit?"

TYPE: 1 <CR>

With scope in same configuration, insert alignment diskette and
repeat the procedure for step 15. If data burst is more than 20 usec
difference, an adjustment is necessary. There are two Allen screws
(older models have slotted screws) which mount the whole head
assembly to the positioner servo. Loosen both of these screws until
they are just short of being snug. This will allow the head to pivot
up and down. Using the "M" key seek between track 1 and 76, pivoting
the head as necessary to bring azimuth into spec. Retighten screws
and re-check azimuth.

24. CATSEYE SIDE 1

TYPE: RE  <CR>
TYPE: SE 38  <CR>
TYPE: HL 1  <CR>

With the scope probes in the same set-up as the previous step, insert
alignment diskette. Head should be loaded and at track 38. If
catseye is out of spec, i.e., more than 10% difference between the
eyes, an adjustment is necessary. To adjust the catseye loosen the
two Allen screws (older models have slotted screws) in the center of
the head arm which will allow the head to move horizontally and front
to back. When catseye is in alignment, tighten screws and re-check
“the catseye.

NOTE

The catseye, azimuth and head penetration on unit 1
are all inter-dependent adjustment. If an adjustment
is made to any one of these three, the other two
should be checked. Likewise, after this last catseye
adjustment, it is advisable to return to the azimuth
adjustment and check it. Repeat as necessary.
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Drive Assembly Jacks and Plugs

PCB CONNECTOR FUNCTION
Data and Interface PCB Pl Customer signal interface
43 Power
J4 Power distribution to spindle servo
Jd Spindle servo interface
Jé Data separator interface
J7 Power distribution to positioner servo
J8 Positioner servo interface
J9 Index - sector phototransistor, Side 1
J10 Index - sector LED power, Side 1
Ji1 Index - sector phototransistor, Side #
J12 Index - sector LED power, Side #
J13 Head load mechanism, Side 1
J14 Head load mechanism, Side #
J15 Read/Write head, Side 1
J16 Read/Write head, Side #
J17 Eject assembly, Side 1
J18 Eject assembly, Side g
Positioner Servo PCB P7 Power
P8 Interface with data and interface PCB
J8 Drive to voice coil motor
J5 Interface to lamp amplifier PCB
Spindle Servo PCB P4 Power
P5 Signal interface with data and interface
PCB
J1 Drive to spindle motor
) J2 Interface with photosense module
Lamp Amplifier PCB P5 Interface with positioner servo PCB
| J13 Interface with optical tranducer
Data Separator PCB P6 Interface with data and interface PCB
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Figure 2-1. Plugs and Jacks Identification
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"Section 6. Maintc¢nance" is divided as follows:

T v6.3

"6.4

Drive Troubleshaoting and Diagncstics"”

This and following subsections are printeé on pink paper
as a reminder that they are to be performed only by author-
ized service persornel. (See the warning above.) When a
problem has becn traced to a cause within an identified as-
sembly of the drive, using the procedures in this section,
the authorized service technician should then refer to
Section 6.4, "Maintenance Procedures" which follows.

Maintenance Procedures (By Assembly)"

The procedures in the 6.4 section are grouped by major func-
tional assemblies of the drive. Each assembly subsection

in Section 6.4 is organized by three phases: first a check
to verify the diagnosis of the problem. Second, an adjust-
ment, which if it fails to correct the problem, is followed
Ly a replacement procedure. '

Hel e T1
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6.3 DRIVE TROUBLESHOOTING AND DIAGNOSTICS (By Assembly)
6.3.1 SPINDLE DRIVE SYSTEM (Refer to Fig. 6-5,_Drive System)

a. Remove the drive belt and engage both cones by manually de-
pressing Side @ and Side 1 load switches. With both cones
engaged, the drive belt removed and no media present, the
hub assembly should rotate virtually frictionless. If fric-
tion is detected then either the hub or cone bearings are
worn. The problem can be isolated by rotating the hub sep-
arately, then engaging the cones separately.

b. Rotate drive motor shaft and check for uniformity of torque
(due to brushes). A non-uniform rotational torgque may be
due to worn bearings or motor armature interference.

6.3.2 DRIVE BELT TENSION

a. Drive belt tension is measured by applying a side force to
the belt at the center of span and measuring the deflection.
Place a scale at the center of span normal to the belt. Apply
a 1-1b. force to the belt using a cantilever type force gage
and measure the resultant belt deflection. Belt tension is
‘correct when the deflection is * .05 inches.

6.3.3 READ/WRITE SYSTEM CHECKS

a. Diskette operation, in read mode on prerecorded data track.
Alternately trigger solenoid load and unload. Sync on sole-
noid trigger and observe data output differentially across
read head output. Interpret settling time when data track
output width has approximately normalized (10% of steady
state amplitude).

b. Head settling time must be no greater than 40 msec.

c. If the proper reading cannot be obtained, the possible prob-
lem areas are:

1. Solenoid improperly adjusted. When properly adjusted, the
energized solenoid should drop the head load arm .025 %
.015 inches.

2. Defective solenoid.

3. Improper head/media penetration. The head must protrude
into the plane of the media as defined by the "reference
boss" by .008 ¥ .005 inches. This distance is not ad-
justable on side 4.

Helios II
3



6.3.4

9 EPT 4 - 53

WARNING: THIS PAGE FOR AUTHORIZED USE ONLY (See Sec. 6.0)

READ/WRITE VISUAL EXAMINATION

a. With power off examine the read/write head surface for

scratches, excessive wear and dirt, oil or oxide deposits.
Head must have a clean smooth surface. If the examination
reveals any defects, take appropriate corrective action.

1. If dirty, clean according to the procedure at 6.1.6,
Cleaning Read/Write Heads.

2. If head appears to have defective surfaces, and the read/
write data amplitude check fails, replace read/write head
assembly. ’

READ/WRITE DATA AMPLITUDE

a.

b.

d.

Diskette operational, drive ready.

Using a new diskette (approved brand), write all one's pattern
at track @gg and 76. Observe read data output differentially
across read head output.

All one's at track 76 must be at least 3 mv p-p.

If the proper reading cannot be obtained, the possible prob-
lem areas are:

l. Defective write drivers.

2. Defective media. Repeat test with a different diskette
to isolate problem.

3. Defective read/wfite head.

Helios I1I
4



6.4

6.4.1

9 EPT 4 - 54
WARNING: THIS PAGE FOR AUTHORIZED USE ONLY (See Sec. 6.0)

CHECKS, ADJUSTMENTS, AND REPLACEMENTS (By Assembly)

TOOLS AND TEST EQUIPMENT

The following material is required to perform the maintenance
procedures: :

l. Common hand tools

2. Flashlight

3. Inspection mirror

4. Cotton-tipped swabs (Q-Tips)

5. 95% Isopropyl alcohol

6. 6-inch steel scale, 1/10ths

7. 0-1 oz. or 0-30 gm. force gage

8. 1-1b. force gage

9. Alignment diskette - Dysan 240 or equivalent

10. Oscilloscope, differential type
11. Drive exerciser - PerSci Model 475

NOTE

The cognizant maintenance personnel should
read the entire check, adjustment or replace-
ment procedure prior to performing the routine.

PLUGS AND JACKS

The interconnecting plugs and jacks are listed in Table 6-1 and
identified in Figure 6-4. The connector pins should be checked
for cleanliness and total contact if intermittent problems are
encountered.

DATA AND INTERFACE PCB

The data and interface PCB contains the customer's I/0 connector,
power input connector. Various subassemblies connect into it.

1. PCB Replacement

a. Disconnect all the connectors along the upper board edge.

b. Remove two screws holding the lower board edges to the
drive frame.

c. Remove four screws holding the PCB pivot brackets to the
drive frame.

d. Install replacement PCB by reverse procedure.

€. Alignment of replacement PCB to lower mounting points is
achieved by slackening four screws holding pivot bar to
PCB.

Helios II
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Table 6-1 Drive Assembly Jacks and Plugs

[ PCB CONNECTOR FUNCTION
Data and Interface PCB P1 Customer signal interface
- J3 Power
J4 Power distribution to spindle servo
J5 Spindle servo interface
Jé Data separator interface
J7 Power distribution to positioner servo
J8 Positioner servo interface
J9 Index -~ sector phototransistor, Side 1
J10 Index - sector LED power, Side 1
Ji1 Index - sector phototransistor, Side #
J12 Index - sector LED power, Side #
J13 Head load mechanism, Side 1
Ji4 Head load mechanism, Side #
Jis Read/Write head, Side 1
Ji6 Read/Write head, Side g
J17 Eject assembly, Side 1
Ji8 Eject assembly, Side @
Positioner Servo PCB P7 Power
P8 Interface with data and interface PCB
J8 Drive to voice coil motor
Jd Interface to lamp amplifier PCB
Spindle Servo PCB P4 Power
P5 Signal interface with data and interface
PCB
Ji Drive to spindle motor
J2 Interface with photosense module
Lamp Amplifier PCB P5 Interface with positioner servo PCB
J13 Interface with optical tranducer
Data Separator PCB P6 Interface with data and interface PCB

A

|~

Helios II
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P4

P5
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Figure 6-4 Plugs and Jacks Identification
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2.

Voltage Adjustment

No adjustments are provided for voltage levels. If +24VDC,
+5VDC or -5VDC are out of tolerance, check for internal load-
ing by disconnecting diskette drive and checking levels at
controller. If levels are correct, check out cable or iso-
late a defective component or assembly at the data and inter-
face PCB. If necessary, replace the PCB.

6.4.4 DRIVE SYSTEM

The drive system comprises drive motor, belt, spindle sensor
assembly, hub assembly and spindle servo electronics PCB.
(Figure 6-5)

DRIVE PULLEY

DRIVE MOTOR

ENCODER

HUB SIDE 1

SPINDLE SENSOR

SPINDLE SERVO P.C. B.

DRIVE BELT
HEATSINK
HUB SIDE O

Figure 6-5 Drive System

Drive Motor and Belt Checks

a. Set drive power off.

b. Inspect drive belt for wear, particularly fraying of the
edges.

c. Manually rotate drive motor. 1If binding is evident, re-
place motor. .

Helios II
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There is always some resistance to rotation due
to the brushes.

NOTE

d.

e.

Verify belt tension.

Verify drive belt tracks in center of both drive and driven

pulleys; retrack belt if necessary.

2. Drive Belt Tracking Adjustment

h.

Remove diskettes from drive.
Set drive power off.

Rotate spindle drive motor clockwise by pressing finger
against the face of the drive pulley. ‘

Observe if drive belt tracks high or low.

If the drive belt tracks too high, it will scruff the
underside of the LED assembly.

If the drive belt tracks too low, place a shim washer
(PerSci Part No. 200081-001) between the drive motor and
deck plate under Screw A. (Figure 6-5)

If the drive belt tracks too high, place shim washers
(PerSci Part No. 200081-001) between the drive motor and
deck plate under Screws B and C. (Figure 6-5), i.e.,
one washer at each point.

After belt tracking, proceed with belt tension adjustment
procedure.

3. Drive Belt Tension Adjustment

To

adjust drive belt tension, proceed as follows:

Set drive power off.

Looéen three motor mounting screws. (Figure 6-5)

Move motor away from hub assembly so as to tension belt.
Tighten motor mounting screws and check belt tension.
Belt tension is correct when the belt defléction at the

center of span is .25 * .05 inches with a 1-1b. side
force applied to the belt.

Helios II
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f.

If a force gage is not available, the belt tension should
be minimum consistent with the spindle motor stalling
when the hub is braked. This may be done by inserting a
diskette in Side 1 and holding the hub on Side g.

4. Drive Belt Replacement

a.
b.

C.

d.

e.

Set drive power off.
Slide drive belt from drive motor pulley.

Clean motor and spindle pulley surfaces, wiping sparingly

~with alcohol.

Install replacement belt.

Check belt tension and belt tracking. If necessary, make
adjustment. Normally, neither would be nécessary.

5. Drive Motor Replacement

To replace drive motor, proceed as follows:

a. Set drive power off.

b. Remove drive belt.

c. Swing out data and interface PCB.

d. Remove drive motor connector Pl at spindle servo PCB.

(Figure 6-4)
e. Remove three screws holding drive motor to deck plate.
NOTE

There may be shim washers under the drive
motor and these should be replaced under the
replacement motor at the same points they
originally occupied.

f. Remove drive motor.

The drive motor pulley is an integral part of the
drive motor assembly and should never be removed
as this would result in loss of stator/rotor motor
alignment.

CAUTION

Helios II
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g. Install replacement spindle motor assembly.
h. Replace belt and adjust tension.
i. Check belt tracking and adjust if necessary.

6. Spindle Sensor Assembly Replacement

The spindle sensor assembly is located on Side 1 of the deck
plate (Figure 6-5) adjacent to the hub encoder disc. To re-
place, proceed as follows:

a. Set drive power off.

b. Swing out data and interface PCB.

c. Remove plug P2 at the spindle servo PCB.

d. Remove two screws holding spindle sensor assembly to deck
plate.

CAUTION

There are two loose spacers between the spindle
sensor assembly and deck.

e. Install replacement spindle sensor assembly by reverse
procedure.

f. Check that spindle sensor mask does not interfere with hub
encoder by rotating hub.

g. If there is interference, remove assembly and check that
the circuit board edges are flush with the corresponding
plastic assemblies. If they are not, slacken two screws
holding the assembly to the PCB. Align the edges before
tightening screws.

7. Spindle Servo PCB Replacement

a. Set drive power off.

b. Discbnnect P4 and P5 at data and interface PCB.
c. Swing out data and interface PCB.

d. Disconnect Pl and P2 at spindle servo PCB.

e. Remove two flat head screws above the spindie servo heat-
sink. (Figure 6-5)

f. Remove one screw adjacent to U4 on the spindle servo PCB.

Helios II
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8.

CAUTION

There is a loose spacer between the PCB and
deck plate at this point.

g. Remove spindle servo PCB and install replacement PCB.

NOTE

P4 and P5 terminate cables from the PCB ‘which
pass between the deck plate and a "U" shaped
member mounted to the deck plate. Removal of
this "U" shaped member is not necessary since
the connector housings will pass through the
opening. It is important that the cables 'pass
through this opening; otherwise, they will in-
terfere with diskette insertion.

Diskette Spindle Assembly Replacement

The drive spindle assembly consisting of two hubs, bearing
housing, shaft, two bearings, encoder disk and clamp ring,

is a replaceable assembly. (Figure 6-5) If any part of this
assembly is damaged, the whole assembly has to be replaced
and the faulty assembly repaired at the factory or depot
equipped to do such repairs.

a. Set uarive power off.

b. Remove spindle motor assembly.

c. Remove LED assembly Side @ and Side 1.

d. Remove two size 4 cap screws fastening bearing housing to
deck plate. Access to these screws is through two holes
in the hub Side 1.

e. Slide assembly out and install replacement assembly.

f. Replace spindle motor, drive belt and LED assemblies, Side
g and Side 1.

g. Perform positioner track 38, and azimuth alignment proce-
dure, 6.4.8, steps 7 and 8.

h. Perform index Side @ and Side 1 alignment procedure, 6.4.5,
step 2.

i. Perform belt tension and tracking procedure, 6.4.4, steps 2
and 3.

Helios II
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6.4.5 INDEX TRANSDUCER AND LOGIC ASSEMBLY

1.

Index Transducer and Logic Checks

The procedure for checking index transducer is the same for
Side g as Side 1, only the test points used are different.

a. Set drive power on.
b. Insert Dysan alignment diskette 240 into Side {.
c. Access track 76 and load head Side #.

d. Monitor read data at R15 directly under Q1 on the data
and interface board.

e. Monitor index pulse at Pin 20 of Pl on the data and inter-
face board. -

PROG: INDEX TRANSDUCER
SYNC: INT CH 2 NEG

CH 1: .5V/DIV A.C.

CH 2: 2v/DIV D.C.
MODE: CH 1 50uSEC/DIV

f. The start of the data burst should lag the negative-going
edge of the index pulse by 200 usec * 50 pusec. (Figure 6-%)

e o o e o -

50 uSEC/DIV

- 1 4
- Figure 6-6 Index Pulse and Data Burst

PROG: INDEX PERIOD
SYNC: INT CH 2 NEG
CH 2: 2V/DIV D.C.
MODE: CH 2 20SEC/DIV

g. This is true for both track 76 and track 1l. Any difference
in reading between these two tracks is due to positioner
azimuth and the procedure for positioner azimuth should be
performed first (6.4.8, steps 7 and 8).

h. Variations in reading will occur with successive inser-
tions of the diskette and an average reading should be
taken. Excessive variations with diskette insertion, i.e.,
greater than 350 psec, indicate a media concentricity

problem.
Helios II
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i. The period should be 166.7 * 3 msec if the diskette is ro-
tating at the correct speed.

j. To check index Side 1 load Dysan alignment diskette into
Side 1. Leave scope probe Ch. 1 on R15 and sync off index
pulse at Pin 8 of Pl on data and interface board.

Index Transducer Alignment

To align the index transducer sync off index pulse and moni-
tor data burst on the Dysan alignment diskette 240 as des-
cribed in the index transducer check procedure, step 1.

a. Access track 1.

b. Observe time interval between negative-going index pulse
and data burst.

c. Slacken No. 2 Allen cap screw securing photosense to
carrier. (Figure 6-7)

d. Adjust position of photosense until time 1nterva1 is
200 * 20 usec and tlghten screw.

e. Check with successive insertions of diskette that time
interval remains 200 +* 50 yusec.

f. If this time interval cannot be achieved by adjustment of
the photosense assembly, then proceed as follows:

1. Position the photosense as close to the correct posi-
- tion without losing signal.

2. Remove diskette.

Helios II
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D |
WASHERS E.og + .01
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. e 4
THRUST BEARING ) ,
L - LED ASSY
/ J
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i _
CONE
L = e

Figure 6-7 Index Transducer Alignment and Replacement

3. Manually load the cone by pressing the carrier in and observe the alignment
between the photosense and LED.

4. Slacken two screws holding LED assembly to deck plate and reposition such
that the photosense and LED are opposite each other.

5. Insert diskette and proceed with alignment by adjusting photosense only.
6. Repeat above until desired result is achieved.

3. Index Transducer Replacement

The index transducer consists of two elements - the photosense assembly and the LED
assembly for both Side # and Side 1.

Helios II
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To replace the photosense assembly proceed as follows:

a. Set Diskette power off.

b. Unsolder the black and white twisted lead at the photosense assembly observing
lead polarity.

¢. Remove No. 2 Allen cap screw securing photosense assembly to carrier and
install replacement assembly.

d. Solder leads, observing same polarity as on the replaced assembly.
e. Perform index alignment procedure.

To replace the LED assembly proceed as follows:

a. Disconnect P12 (Side #) or P10 (Side 1) at data and interface PCB.
b. Remove cable clamp at deck plate Side & only.

c. Remove two screws securing LED assembly to deck plate.

d. Remove LED assembly and install replacement assembly.

e. Perform index alignment procedure (6.4.5, step 2).

6.4.6 SPINDLE CONE REPLACEMENT

The cone assembly engages the media with the drive hub. The cone assemblies for
Side @ and Side 1 are the same and the replacement procedures are the same. To
replace the cone or any other part within the assembly, proceed as follows:

a. Set Diskette power on.

b. Manually depress the load micro switch, thus engaging the cone with the hub.
c. Remove E ring holding the cone assembly to the carrier. (Figure 6-7)

d. Press the eject button, i.e., carrier in disengaged position.

e. Remove cone assembly, compression spring and shim washer between the spring
and carrier.

f. Dismantle cone assembly by removing E ring next to the thrust bearing.
g Install replacement cone and assemble by reverse procedure.

6.4.7 READ/WRITE SYSTEM

The read/write head on Side # is mounted to the bearing carriage and is not replace-
able as a unit. The complete positioner assembly must be replaced if determined to
be defective. The read/write head on Side 1 is replaceable as an assembly which
includes the plastic member to which it is secured. Head load assemblies actuate a
spring loaded arm which applies pressure to the media causing it to contact the read/

write head.

Helios II
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1. Head Load Check and Adjustment (Side @)

To check and adjust head loading (Side #), proceed as follows:
a. Set Diskette power on.
b. Load carrier by manually depressing load micro switch.

c. Toggle the head load switch and observe that the head load solenoid is energized
and de-energized.

d. The total displacement of the solenoid lifter paddle should be . 09 = . 02 inches at
the point where it contacts the pressure arm. (Figure 6-8)

e. If solenoid paddle displacement is incorrect, adjust the tang to the rear of the
solenoid adjacent to the return spring.

f. The pressure arm should lift off the head .025 = , 015 inches with the solenoid
de-energized. This dimension should be checked with the head positioned at

track @ and track 76.

g. If the pressure arm displacement is incorrect, slacken two Allen cap screws
holding the paddle to the solenoid arm and adjust position. Check for correct
displacement over entire stroke of positioner. Complete procedure in
Paragraph e before making this adjustment.

h. Toggle head several times with head at track # and track 76 to observe correct

working.
TANG |
(SETS TOTAL
TRAVEL)
SOLENOID
DE-ENERGIZED
% ______ ; PRESSURE ARM
—— T oIDoos
s G £ — =
5 1 1Y
| PIH
I l'.:
Hi 025+ 015
RETURN SOLENOID :: — 1
PRING | 1 I
IL:-—_-—-_ =

h\) / f
SOLENOID R/W HD

ENERGIZED

TOTAL TRAVEL
.09 .02

Figure 6-8 Head Load Check and Adjustment (Side #)
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2. Head Load Check and Adjustmént (Side 1)
To check and adjust head loading (Side 1), proceed as follows:

a. Swing out data ahd interface PCB.
b. Set Diskette power on.
¢. Load carrier by manually depressing load micro switch.

d. Toggle the head load switch and observe that the head load solenoid is energized
and de-energized. '

e. The total displacement of the solenoid lifter paddle should be . 09 = . 02 inches at
the point where it contacts the pressure arm.

f. 1If solenoid paddle displacement is incorrect adjust the tang adjacent to the
solenoid return spring. (Figure 6-9)

g. The pressure arm should lift off the head . 025 + . 015 inches with the solenoid
de-energized. This dimension should be checked with the head positioned at
track # and track 76.

h. If the pressure arm displacement is incorrect bend the paddle at the Z bend next
to the solenoid clapper. Complete procedure in Paragraph f before making this
adjustment.

i. Toggle head several times with head at tra¢ck # and track 76 to observe correct
working. '

3. Head Load Solenocid Replacement (Side §)

a. Set Diskette power off.
b. Disconnect P14 at data and interface PCB.

SOLENOID
ENERGIZED

.025 £ .015
HEAD SIDE 1 l

N——”_ /
s=scot-ceed =) ]

3\\\PmsssumsARM

—

SOLENOID
DE-ENERGIZED 09 £ .02

TOTAL TRAVEL

SOLENOID

TANG

Figure 6-9 Head Load Check and Adjustment (Side 1)
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c. Remove two No. 8 screws holding solenoid assembly to deck plate.
d. Install replacement solenoid assembly.
e. Proceed with head load adjustment procedure.

4. Head Load Solenoid Replacement (Side 1)

a. Set drive power off.
b. Remove head load solenoid assembly Side 8.

c¢. Disconnect P13 at data and interface PCB.

6.0)

d. Remove two No. 4 screws securing head load solenoid assembly to deck plate.

e. Install replacement assembly.

f. Replace head load solenoid assembly Side #.

g Proceed with head load adjustment procedure Side 1 (step 2 above).

6.4.8. POSITIONING SYSTEM

The positioner servo comprises a voice coil actuator, optical transducers, head
carriage assembly and the electronics required to control the system. Positioner
circuits are located on the "lamp amphﬁer PCB", "positioner servo PCB'" and

""data and interface PCB".

1. Positioner Servo Check

a. Using the oscilloscope, observe the positioner transducer output, obtained at the end
of C1 on the positioner servo PCB nearest the potentiometer mounted on that board.
(C1 is a 0. 022uf mylar capacitor near the point the cable leaves the PCB. ) The
oscilloscope may be conveniently grounded at the end of the power resistors, R77
and R78, farthest from the heatsink. The oscilloscope should be floating except for

this ground, -as ground loops in the sensitive servo area can cause problems.

Synchronize the oscilloscope to '"'seek complete', available at an exerciser test

point or at P1-10 on the data and interface PCB.

b. After connecting the oscilloscope, alternately seek between track #8 and track 76,
using the diskette drive exerciser in SL mode. Verify that each seek requires less
than 100 ms, that the positioner transducer output is 3V p-p + . 03V and that the
positioner transducer signal is balanced within +100 mv about ground. Observe

at 0. 5V per division on the oscilloscope.

C. Step sequentially'from track to track with the Diskette exerciser, using step mode.
Verify that the positioner settles within 0. 5 divisions within 10 ms, and that there
are no overshoots greater than 0.5 divisions. (Observe at 0.5V per division. )

d. Seek in crescendo mode, automatic, with the exerciser for at least two cycles to

verify settling to each track from a high speed seek.

Helios II
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2. Positioner Track and Azimuth Alignment Check, Side §

a. Set Diskette power on.
b. Load Dysan alignment diskette 240 into Side #.
c. Access track 38 and load head Side #.

d. Monitor read data.

PROG: TRACK ALIGNMENT SIDE ¢
SYNC: EXT INDEX PULSE NEG. (PIN 20)
CH1: 50 mV/DIV A. C.

CH 2: 50 mV/DIV A. C. INVERTED
MODE: ADD CH1 & CH 2 20 mSEC/DIV

SCOPE PROBES CH 1 & CH 2 ACROSS C19 ON DATA AND
INTERFACE PCB.

e. If track alignment is perfect the amplitudes of the cat's eye pattern will be equal.
A 20% amplitude difference represents a one mil position error. (Figure 6-6)

f. Access track 76 and load head Side # still using alignment diskette.

PROG: AZIMUTH ALIGNMENT SIDE 0
SYNC: INT CH 2 NEG

CH 1: .5V/DIV A. C.

CH 2: 2V/DIV D.C.

MODE: CH 1 50 uSEC/DIV

g. Observe time interval between sync and data burst. (Figure 6-6)

h. Access track 1 and observe any change in this time interval.

L — -——-—L— —-L—-—L— o o o —— e c— | — | — o
~ -
3
2 4 g
;ﬂ . «-g‘dy
e — — e (S— — — — e ey c— — S St | S—, — oveng essme 4— —
EVEN AMPLITUDE 100% ON TRACK 80% AMPLITUDE 1 MIL OFF TRACK

Figure ©-10 Track Alignment
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i. I positioner azimuth is correct the time interval should be the same within
20 usec. .

Positioner Track and Azimuth Alignment Check, Side 1

a. Before track alignment and azimuth on Side 1 can be checked it must be verified
that track alignment and azimuth on Side # is correct, since adjustment on Side
interact with Side 1. This is not true vice versa.

b. Set drive power on.

c. Insert Dysan alignment diskette 240 into Side 1.

d. Access track 38 and load head Side 1.

e. Monitor read data.

PROG: TRACK ALIGNMENT SIDE 1
SYNC: EXT INDEX PULSE NEG (PIN 8)
CH 1: 50 mV/DIV A. C.

CH 2: 50 mV/DIV A. C. INVERTED
MODE: ADD CH1 & CH 2 20 mSEC/DIV

SCOPE PROBES CH 1 & CH 2 ACROSS C23 ON DATA & INTERFACE
PCB.

f. I track alignment is perfect the amplitudes of the cat's eye pattern will be equal.

A 20% amplitude difference represents a one mil position error. (Figure 6~10

g- Access track 76 and load head Side 1 still using alignment diskette scope.

PROG: " AZIMUTH ALIGNMENT SIDE 1
SYNC: INT CH 2 NEG

CH 1: .5V/DIV A.C.

CH 2: 2V/DIV D. C.

MODE: CH 1 50 uSEC/DIV

h. Observe time interval between sync and data burst. (Figure 6-6)
i. Access track 1 and observe any change in this time interval.
j. If head azimuth is correct the time interval should be the same within 20 usec.

Positioner Servo Adjustment

If the positioner servo did not pass the check of the preceeding section, alignment
might be required.

Preliminary Adjustments

The positioner servo adjustments are located on the lamp amplifier PCB.
(Figure 6-11)
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GND
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POSITION
BALANCE

POSITION
AMPLITUDE

SPEED

11l

TRACK SENSE  LAMP

VOLTAGE

Figure 6—11 Lamp Amplifier PCB

Disconnect the voice coil motor by pulling P8 from J8 at the positioner servo PCB.
Make preliminary adjustments according to Table 6-2.

Table 6-2 . Positioner Servo Adjustments

FUNCTION CONTROL TEST POINT ADJUSTMENT

Lamp Voltage R3 TP7 +1.50V £ 0.1V

Track Sense Balance R19 TP6 +0.15V track 20
(Move carriage by hand to
approximate locations. )

Track Sense R4 TP6 To -1.25V track 76
(Move carriage by hand to
approximate locations. )

Speed R5 TP5 Negative level, changing 1.25V as
positioner moved from inner to
outer limit.

Position R8 TP2 Adjust for 3. 0V p-p balanced about

Amplitude ground, as positioner moved back
and forth by hand.

Position "R10 TP2

Balance

Oscilloscope TP1 (Oscilloscope should be floating to

Ground avoid ground loops.) -

Eeliog II
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Final Adjustments

The adjustments of the preceeding sections should be sufficient for operation, but for
attaining specified performance levels track sense and speed should be adjusted
dynamically. Also forward and reverse speed is balanced by adjusting R33 on the
positioner servo PCB.

Plug P8 from the voice coil motor into J8 on the positioner servo PCB. Restore the
positioner with the exerciser. Observe TP6 with the oscilloscope and set to -0. 60V.
using R4. Seek track 1. The output should be more positive than 0V, Seek track 64.
.The output should be more negative than -1V,

Move the oscilloscope probe to the end of C1 nearest R33. and oscilloscope ground to
the end of R77 or R78 furthest from the heatsink, on the positioner servo board.
Alternately seek from track 60 to track 1. Synchronize the oscilloscope to the
negative edge of the "'seek complete' signal found at a test point on the positioner or
at P1-10 on the data and interface PCB. Adjust R33 for test symmetry between
forward and reverse seeks. Alternate seeks between track #¢ and track 76, keeping
oscilloscope functions as they were, except for time. Adjust R5 on the lamp
amplifier PCB such that the time for the longer seek forward or reverse) to

settle within 0. 25V of ground is 95ms. This completes the adjustment of the
positioner servo.

Positioner Track and Azimuth Adjustment Side ¢

a. Set drive power off.

b. Slacken two screws securing transducer assembly to positioder frame, just
sufficiently to allow the assembly to slide within the range of the adjustment
slots. (Figure 6-1) :

¢. Set drive power on,

d. Insert Dysan alignment diskette into Side # and load head Side 4.

e. Access track 38 and monitor read data per Paragraph d of check procedure.

f. Gently tap the positioner transducer PCB to effect a.small displacement of this
assembly and observe the change in amplitude of the cat's eye pattern.

g When the amplitudes are approximately equal proceed with azimuth alignment
leaving the transducer housing screws ''semi-tight".

h. Still using alignment diskette, access track 76.

f. Monitor read data on scope per Paragraph f of check procedure.

j. Observe time interval between sync and data burst. (Figure 6-6 )

k. Access track 1 and observe if there is any change in the time interval.

1. If there is a difference in time greater than 220 psec, slacken two No. 10
slotted screws holdi_ng positioner frame to deck plate. (Figure 6-1)

Helios II
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m. Pivot assembly until the time interval is the same at track 1 as track 76 and
tighten two screws.

n. Repeat track 38 alignment procedure and tighten two screws holding transducer
housing when cat's eve pattern is within 10% amplitude.

8. Positioner Tract and Azimuth Adjustment Side 1

a. Set drive power on.

b. Insert Dysan alignment diskette 240 into Side 1.
c. Access track 38 and load head Side 1.

d. Observe data across C23 on data and interface PCB.

e. Slacken screws A & B (Figure 6-12 holding head Side 1 carriage to support
bracket.

f. Slide carriage assembly radially while keeping the inside carriage surface
against the bracket edge.

g. Observe cat's eye pattern on scope and lightly tighten screws when pattern is
approximately equal. (Figure 6-10

Helios IT
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APPLY LIGHT PRESSURE
HERE DURING ADJUSTMENT
PAR (e)

- PIVOT PIN

n . f P15

°2 @l @ /
° R o~

e

~

100

HEAD PENETRATION SUPPORT
ADJUSTMENT SCREW BRACKET

Figure 6-12 Positioner Track and Azimuth Adjustment (Side 1)
h. Slacken screws C and D and pivot assembly about pivot point.
i. Lightly tighten screws at point of maximum read back amplitude.

j. Access track 1 still using Dysan alignment diskette. Monitor read data per
Paragraph g of check procedure. '

k. Observe time interval between sync and data burst. (Figure 6-6)
1.  Access track 76 and observe any change in the time interval.

m. Pivot carriage assembly until the time interval with the head positioned at track 76
is approximately the same as with the head positioned at track 1. )

NOTE

There is interaction and this process will have
to be repeated several times before proper
azimuth is achieved.

n. When the time intervals are within 20 psec, tighten two screws C and D.
(Figure 6-12)

0. Access track 38 and repeat track alignment procedure.

p. Tighten screws A and B when amplitudes are equal within 10%.

CAUTION

Do not apply excessive torque to these screws.

Helios 1I1I
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Positioner Assembly Replacement

a.

b.

Disconnect P15 and P16 at data and interface board.
Disconnect P8 and P5 at positioner servo board.

Remove three cable clamps securing leads to deck plate.

6.0)

Remove two No. 10 slotted screws and one No. 8 Allen flat head screw securing
positioner assembly to deck plate and remove positioner assembly. (Figure 6~1)

Install replacement positioner assembly. Tighten flat head screw before tightening
two No. 10 slotted screws. Make sure pressure pad lifter arm is above the

carrier lifter surface on Side # before securing positioner assembly.

Align positioner assembly per alignment procedure.
EJECT MOTOR CAM ASSEMBLY

Eject Motor Cam Alignment

a.

b.

Set Diskette power on.

Manually depress the load micro switch.

Observe the crank cam moves to a bottom dead center position relative to the

carrier plane, i.e., maximum penetration of cone assembly into hub.
(Figure 6-13B)

"Depress eject button on bezel and observe the crank cam rotate to a point where
the bearing follower is just clear of impacting the carrier plane, i.e., 0-.030".
Once the carrier is open there must be no further contact between the bearing

follower and carrier. (Figure 6-13A)

Eject Motor Cam Adjustment Procedure

a.

d.

Slacken No. 8 'set screw holding cam to motor shaft such that the motor cam can

just be rotated on the shaft.

Observe the crank cam in its loaded and unloaded positions.

If incorrect make small rotational adjustment of the motor cam until desired

crank cam action is achieved.

Tighten set screw.

. Crank Cam Alignment Check

The crank cam angular alignment is determined by the motor cam alignment. To
check for cam penetration proceed as follows:

a.

b.

Set drive power on.

Manually depress the load micro switch.

Helios II
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CRANK CAM

0-.030

Figure 6-13A. Eject Motor Cam Alignment Check - Carrier Open

CRANK CAM

1

' 77

. Figure 6-13B. Eject Motor Cam Alignment Check - Carrier Closed '

c. Observe the gap between the E-ring which holds the cone assembly to the carrier
and the corresponding carrier surface. (Figure 6-14)

d. With the carrier in the loaded position the gap should be . 05 + . 02.

4. Crank Cam Alignment Procedure

a. Slacken two No. 8 slotted screws securing motor bracket to side plate.
b. Set drive power on.

c. Manually depress the load micro switch and observe gap described in
Paragraph ¢ of check procedure.

d. If incorrect, slacken two No. 4 slotted screws holding motor shaft support to
side plate.

e. Displace arm, tighten screws and check alignment.
f. Repeat until desired alignment is achieved.

g. Tighten 2 motor bracket screws after aligning support arm.
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CRANK CAM MOTOR SHAFT
SUPPORT
#4 ADJUSTMENT
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Figure 6-14 Crank Cam Alignment Check

h. After aligning the crank cam check the space between the photosense assembly on
the carrier’'and the LED assembly -on the deck plate. With the carrier in the
loaded position this should be .09 = . 01. (Figure 6-7 ) There is no adjustment
for this. If the dimension is incorrect deform the carrier sheet metal between

the cone and photosense assembly.
€.4.10. HEAD PRESSURE ARM ASSEMBLY
1. Head Pressure Arm Check
The pressure arm assembly is the same for Side @ as Side 1. To check arm pressure
proceed as follows: )

a. Load carrier and head solenoid.

b. TUsing a cantilever type force gage measure the arm spring force at the head.
(Figure 6-15.)

¢. The arm spring force reading will be different, depending on whether the force is
measured while the arm is moving toward the head or away from the head.

d. The correct force is 18 = 4gms measured when the arm is moving toward the
“head. '

NOTE

28gms equals one ounce.
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#2 SET SCREW PIVOT SHAFT
{OPPOSITE SIDE, ADJUSTMENT
ON SIDE 1) SLOT

PRESSURE ARM

TORSION SPRING PRESSURE PAD

N

0 - 30 GRAM
FORCE GAGE

READ/WRITE HEAD

Figure 6-15. Head Pressure Arm Check

2. Head Pressure Arm Adjustment

If the pressure arm force at the head is incorrect, proceed as follows:

a. Set Diskette power off.
b. Slacken No. 2 set screw securing arm to pivot shaft.

c. Rotate pivot shaft clockwise to increase force, anti-clockwise to decrease force
and tighten set screw.

NOTE

There are four flats on the pivot shaft which the
set screw can locate against. Therefore, only
guarter turn increments of the pivot shaft can
be made.

3. Head Pressure Pad Replacement

The pressure pad is fastened to a plastic insert which can be replaced without
disturbing the head pressure arm adjustment.

a. Remove pad insert assembly.

b. Install replacement assembly,.

c. Write on scratch diskette and observe read data.

d. Apply additional pressure to pressure arm by hand and observe any change in

amplitude of read data.

Helios 11
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e. If the amplitude increases by more than 15% then the pressure pad is not properly
located with respect to the read/write head or the arm spring force is too low.

f. Rotation of the pad insert may improve contact between media and read/write head
if this appears to be the problem.

6.4.11. HEAD PRESSURE ARM RETRACT MECHANISM (Side 1) CHECK

1. During loading and unloading of a diskette the pressure arm must be in a retracted
position so as not to interfere with the diskette during this operation. On Side @ part
of the carrier member is used to perform this function and no adjustments are
required. On Side 1 an adjustment screw fastened to the carrier assembly bears
against a mechanism which in turn activates the pressure arm. This screw must be
properly positioned to provide proper functioning of the pressure arm retract
mechanism.

2. To check for proper adjustment, proceed as follows:
a. Set drive power on.
b. Manually load carrier Side 1 by depressing load micro switch Side 1.

c. Observe the position of the pressure arm retract mechanism by looking through
the diskette aperture Side 1 in the front bezel.

d. The mechanism as viewed in this manner should appear as shown in Figure 6-16.

DISKETTE
REFERENCE
BOSS
CARRIAGE .04 .02
SIDE 1
ADJUSTMENT
SCREW ON
(= \ ﬁ - SIDE1
c =] U . | CARRIER
PRESSURE _—"_  =====-
PAD ARM &
=)

- ‘ 3

Figure 6-16. Head Pressure Arm Retract Mechanism (Side 1)
Check and Adjustment

Helios IZ
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WARNING: THIS PAGE FOR AUTHORIZED USF ONLY (See Sec. 6.0)

2. Head Pressure Arm Retract Mechanism (Side 1) Adjustment

To adjust the retract mechanism, proceed as follows:
a. Set drive power on.
b. Manually load carrier (Side 1) by depressing load micro switch Side 1.

c. Observe the position of the retract mechanism as viewed through the diskette
aperture in the bezel. (Figure 6-16)

d. Adjust screw on carrier until the desired setting of the retract mechanism is
achieved.
6.4.12 READ/WRITE HEAD PENETRATION
1. Read/Write Head Penetration (Side 1) Check

The penetration of the read/write head into the plane of the diskette media is adjustable
on Side 1 only. To check for proper penetration, proceed as follows:

a. Set drive power on.

b. Load scratch diskette into Side 1.

c. Access Track 76 and load head Side 1.
d. Write alternate 1's and #'s pattern.

e. Monitor read data.

PROG: Read/Write Head Penetration (Side 1)
_ SYNC: Int Ch 1

CH 1: 50mV/div A. C.

CH 2: 50mV/div A. C. inverted

MODE: Add CH 1 and CH 2 50 usec/div

Scope probes Ch 1 and Ch 2 across C19 on data and interface PCB.

f. While monitoring read data deflect the carriage Side 1 to both increase and
decrease penetration of the read/write head and observe the change in read
amplitude. This can be done by pressing or pulling lightly on the carriage near
the read/write head.

g. If the amplitude of the read data increases significantly (i.e., greater than 10%)
by increasing or decreasing the head penetration then this is an indication of
incorrect read/\vrite head penetration.

h. De-energize the head load solenoid Side 1.

i. - If the amplitude of the read data does not attenuate substantially (i.e., greater
than 50%) when the head pressure pad is disengaged then this is an indication of
excessive head penetration which may cause excessive media wear.

j. Access Track # and repeat steps d through i.

Helios IT
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2. Read/Write Head Penetration (Side 1) Adjustment

To adjust the read/write head penetration on Side 1, proceed as follows:

a.

b.

Set Diskette power on.

Load scratch diskette into Side 1.

Access Track 76 and load .head Side 1.

Write alternate 1's and @#'s pattern.

Monitor read data per Paragraph e of check procedure.

While monitoring read data adjust head penetration via set screw (Fxg'ure 6-12).
Adjust for maximum read data amplitude.

Re-write and check for maximum amplitude.

De-energize head load solenoid and observe attenuation in read amplitude. This
should be at least 50%. If not, the indication is there is excessive read/write

head penetration.

Access Track # and repeat steps d through h.

Helios II
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v—TO(D ASBE QL Y

@ T (oNFIGURA TioA

> | PERSCI INCORPORATED 5 err 4 - s3MATERIAL LIST
=TTt M/L NO. REV
ASSY, DUAL DISKETTE DRIVE 200131£001 A
~ JCOMPILED BY: DATE|CHECKED BY: DATEIAPPROVED BY: DATE REL!ASE/CHANG! DATE
3! 2l Ky Py | P-R-27
(", ﬁxr ASSY. ISTUSEDON 54, DW@G, $118 snui_ 3 or |
NDLY DRAWING TITLE pwG NO. | ary [copk REMARKS CAST |
G~ NO. - ] REY
z g 4 USE BASIC ASSY 200131-000 M
ol
£ LATEST REV AND ADD THE FOLLOWING:
L)
3 | ASSY, DATA SEPARATOR HYY 200157-001 1] a |T9%5 000 E/ﬁ
—odv e
4 | AsSY, P.C.B. DATA AND INTERFACERYN200263-007 1] Al —pav H/p
6 | ASSY, EJECT AND CARRIER $HM\ 200219-001 11 A D
Y ‘\ ~
24 | BRACKET, WRITE PROTECT sy -~ | 200189 11 o SIDE 1 A

-

Mhy [)( M o JENIN

SELECTIONS AND OPTIONS

MODEL: 270

HARD SECTOR, 32 SECTORS

SINGLE DENSITY-PERSCI

REMOTE EJECT: NONE

WRITE PROTECT: NONE

CODE: D=DETAIL PART WITH NO Mm/L
R = REFERENCE DOCUMENT

S=SHIP SEPARATE

A= ASSEMBLY WITH M/L

a3
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- 9 EPT 4 - 84
MATERIAL IS8T
OfTivee ' OWG NO, REV
——d  ASSY DUAL DISKETTE DRIVE 200131 -000 C IsHeeT] oF 2
] PeErSCL INC.
S [TEM DRAWING TITLE DWG NO. ary REmanks  [REW
= -
?.é; 1 | ASSY CENTER AND UPPER DECK  Rywn| 200227 1 g_
‘N 2 | -ASSY POSITIONER &w | 200228 1 =
! 3 | 7ASSY DATA SLPARATOR B SEE BU LD M-
; 4 | 2ASSY P.C.5. DATA AND INTERFACE Bm SEE BNLD 74
5 | BEZEL ' ' 200192-002 1
D 6 | ASSY EJECT AND CARRIER B SEE EUILD M
f‘»‘ 7 | ASSY P.C.B. POSITION SERVO &y | 200137 1 C
™ & | ASSY DATA BD PIVOT b | 200226 2 A
9 | GUIDE HEAD CABLE 1200260 1
10 | SCREW FL HD 82° soC 100030-408 2 | &3272xk1/2
11 SCREW SOC HD CAP 100003-416 1 B-372 X 1.00
12 | SCREW SOC HD CAP * ] 100003-408 2 8-2»x 2
13 | SCREW BD HD SLOTTED 100002-203 4 4-40x 26
14 SCRELl SOC HD CAP 100003-51 7. 2 1037 x3/4. T
15 | SCREW BD HD SLOTTED 100002-204 7 l4-a0x1/4 -
16 | SCPEWARZT FL KU S OTTED o025 -408 4 B-22 iz
17 | CLAP CABLE 100005-003 2
18 | TIE WEAP 10DR - O T
19 ASSY WRITE PROTCZT (SIDE 0) O SEE BUILD MY
20 | PRALCKET, COVER 200330 |
21 CSVEL , Sl E 1007208 {
22 |ASSY ,WRITE PRCTECT (SIDE 1) O SEE BUILD Mt
S |TUBING, HEAT SHFINK lcacaE-23¢8 | DR
24 |ER/TKET WRITE PROTECT SEE BUILD WL
25 |WASHER, FLAT REDUCED O.D. 0O09X0 | 2 (HIo
16 |WLi=gZ , SPUT Lol NS DT- 500 < o 1O
27 | LABEL \DENT 20c0p 8 |
22 | BAT, SUPFORT 700290 !
7S | SUFPORET MASBNET DEG ) ) -
0 | SCREW DOC KD CAP 100002610 | 2 | 1uxe/ )
2] JWLERER, SPLIT LUK [Soe'ay Bl ~s%) 2 #/4
s uER FLAT 1D - 600D 7 “
2 JBRACKETY, PLC ED 2C01 12 |

3¢




ODWaG NO.

9 EPT 4 -~ 85

REV |
1¢)

MATERIAL IS8T

TITLE DWG NO. REV

ASEY DUAL DISKETTE DRIVE |200181~ 000 C |sHEETZ OF 2

FPERSCcL_INC.

HLEM DRAWING  TITLE DWG NO. oty REMARKS
24 SCREW) ED HU SLoTTED |CcoCe2-208 3 2f4-40x e
35 [SCREW, S0C KD cAF 100003-206) 2 14-40x3/e
36 JCLAMP, CHRBLE 100COS-002| 2 '

} 4

2o 0t~ 0

k1Y
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9 EPT 4 - 86

> MATERIAL LIBT
e WITiTLe ASSY. P.C.B, PEASE oW NO REV .
— DOUBLE F DATA SEPARATOR 2001 §7-000 , £ lsweet2 of 3
MOD 70/270/277 MCI.JNC.
'LE? DRAWING TITLE DWG NO. Qry REMARKS
S § 1 | PROCESSED BOARD 200155 1 |ReVD
| 2 | susAssY, HARNESS 200398-005 1 ] pe
O — 3
E 34 .
et 4 | 1 L¥31LIN 150600 1 U3
5 | 1C MC1458-P1 150602 1 U2
6 | 1C 7400 150603 2 J|ut, 8
Vi IC 7474 150609 L vk, 6, 7, 9
8 | 1c 7486 150611 1 |us
9 | 1C 74123 150612 1 U10
10 IC 7416 150621 1 U1l
11
12
13
14 | TRANSISTOR 2N4400 150200 2 la2, 6
15 | TRANSISTOR 2N4L02 150201 Y Ql, 4, 7, 8
16 | TRANSISTOR 2N5460 150202 1 Q5
17 '| PRANSISTOR 282913 150203 1 Q3
18
19
20 | piopE 1N3064 150300 8 |CR1,2,3,4,5,6,7,8.
21 | DIODE, ZENER  1N752A 150302 1 VR1
22 | DIODE, ZENER  1N751A 150311 1 VR2
23 -
2l )
25 | CAPACITOR, NICA 100 Pf |150102-101 3 |ce6, 10, 11
26 | CAPACITOR, MYLAR 1000 Pf | 150101-102 1 c9
27 Y CAPACITOR, MYLAR ,0015 Uf |150101-152 1 c?
28 | CAPACITOR, NYLAR .01 Uf }150101-103 1 cy
29 | CAPACITOR, TANTL,, 10% 1 Uf |150100-105 5 Jci, 2, 3, 4, 5
30 )
1
32 |
33 | RESISTOR -VAR., 20 TURN 2K |150003-202 1 K13

36
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9 EPT 4 - 87

; MATERARIAL LIST
@ S| TITLE ASSY. P.C.B. PHASED LOCKED | owG NO. REV .
— DOUBLE F DATA SEPARATOR 2001 57= 000 £ IsHeeTt3 of3
PERSCcIL _INC.
R DRAWING TITLE DWG NO. Qry REMARKS
S S| 34 ' f
. "
* x| 35 | RESISTOR 3W 5% 1K [ 150002-102 1 |R28
[« B
rSpL3c |
© N1 37 1 RESISTOR %W 5% 330 | 150000-331 1 R3
38 | RESISTOR %W 5% 750 | 150000-751 1 RIS
39 | RESISTOR W 5% 1K | 150000-102 11 R2,4,5,6,12,14,16,
R20,22,26,27
40 | RESISTOR 2w 5% 1.5k | 150000-152 1 'R10
41 | RESISTOR 3w 5% 3,3k | 150000-332 2 R1, 17
42 | RESISTOR W 5% 3.9K | 150000-392 2 R23, 24
43 | RESISTOR 3w 5% 5,1K | 150000-512 1 R21
L4 | RESISTOR 3w 5% 5,6k |150000-562 1 R11
45 | RESISTOR 4w 5% 10K | 150000-103 1 R19
46 | RESISTOR 4W 5% 15K |150000-153 1 RO
47 | RESISTOR 3w 5% 22K ]150000-223 2 R7, 18
48 | RESISTOR 3w 5% 240K | 150000-244 1 R8
L9
50
51
52 | HAPUISING, CONNECTORy 10 Pin | 100032-010 1 P6
53
54
55
_56 | PIM, NALE 100046 5 TPl, 2, 3, 4, 5
57
58 | WTRE, INSUL., AWG 24
59
60 ‘i L
61 : 2 i
SCHENATIC 200115 REF | REV C
ARTAORK 200156 REF




)
; 9 EPT 4 - 88 v
fZ MATERIAL LIST
‘o TITLE  ASSY. P.C.B., PHASED LOCKED ODWG NO, REV
DOUBLE LOCKED SEPARATOR 200157-901 A  |sHEETL OF 1
1. INC.
o [TTEM DRAWING TITLE DWG NO QTy REMARKS
S NQ ' -
S % 100 | WIRE, INSULATED AWG 2k A/R | JUMPER FROM A TO @
Z A N
o8 :
g o
c




9 EPT 4 - 89
> MATERIAL LIST
e '[TiTLE - OWG NO, REV
i ASSEMBLY, PCB DATA AND INTERFACE 200263-007 O |sneerl of 1
“ | MoDEL 270 HARD SECTOR 32 SECTORS Eﬁﬁpl, NC.
s [TTE™ DRAWING TITLE DWG NO. QTy REMARKS
o.g USE BASIC BD 200263-000 -
£ | LATEST REVISION AND ADD :
s " THE FOLLOWING: |
o .
1 | ASSY, SELECT MODULE 200288-003 1 | un
- :
3 | CAPACITOR, TANTL., 10% 0.10F | 150100-104. | "~ 1 |3
4 | CAPACITOR, TANTL., 107 1WF | 150100-105 2 | ca0,41
5 1
6 | RESISTOR, % W., 5% 11k | 150000-113 2 | Ra3,94
7
8 | WIRE, INSULATED, AWG 24 A/R | JUMPER FROM A TO B
JUMPER FROM D TO £\,
JUMPER FROM F 10 6
JUNPER FROM H TO J v/
JUMPER FROMN N TO P
JUIPER FROM R T0 S v
JUMPER FROM B TO ¥
JUHPER TROM AA TO AB
JUMPER FROM AD TO AF
JUMPER FROM AH TO AK ©
JUMPER FRO AL TO A" -
JUMPER FROM AT TO AY °
JUNPER FROM AU TO AW
JUAPER FROM BA TO BB
JUMPER FROM BD TO BE -
JUMPER FRO't BH TO BJ °
-JUMPER FROM BK TO 8M
“SECTOR "0" JUMPER 32 .
NOTE: " JUMPER POINTS NOT LISTED SECTOR “1" JUMPER 32 °
ARE OPEN (NOT USED) CHASSIS GND W1

39 .



N ¢ MATE o rprg - 90 —
t S| TITLE ch NO,
~——4 ASSEMBLY, PCB DATA AND INTERFACE 200263-000 A I8HEET2 OF6_
- | mopeL 270 BAsIC BOARD Ml NC. _
"-"" E DRAWING TITLE DWG NO. arty REMARKS
5| 1 | BOARD, PROCESSED 200262 1 | rRev €
=S 2 :
2 3| BRACKET, DATA BD 200171 1 [ RV 8
> 4 |-INSULATOR, DATA BD 200174 1 | rReV A4
5 z
6
7
8
9
10
1 |ic “LM31IN | 150600 3 | us, 22, 61
12 | Ic MC1406L | 150601 1 [uss
13 | 1c MC1458C-P1 | 150602 2 | uveo, 51
1 | iIc 7400 | 150603 5 | u1s, 28, 53, 57,60
5 | 1c 7404 | 150604 5 | v20, 30, 38, 41, 4°
16 | I1C 7408 | 150605 4 | uze, 29, 45, 50 -
17 | Ic 7432 | 150608 4 | u19, 54, 56, 58
18 | IC 7474 | 150609 6. | U14,24,39,46,47,52
19 | Ic . 7486 | 150611 1 | u21
20 | 1cC 74123 | 150612 a | uio0, 12, 25, 44
21 | IC 74193 | 150614 2 | us2, 43
22 | 1I¢ 75451 | 150616 1 fuiz
23 | 1c 75452 | 150617 2 lu3l, 36
20 | 1C 75453 | 150618 9 |u2,3,4,5,6,7.8,23,59
25 | 1c 72733 | 150619 2 |u33, 35
26 |.1C 7416 | 150621 2 | u13, 48
27 | 1¢ 7406 | 150622 1 |u3?
28 | IC SN72306P | 150646 2 | us, 32
29 -
30 | RESISTOR NETWORK 4.7% | 150050 1 | u9
31 | RESISTOR NETWORK 220/330 | 150051 1 {ul )
32
33




RS MATE, epr g - g1l
r ~|TivLE DWG NO. REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-000 /A |sHEET3 OF 6_
~ | MODEL 270 BASIC BOARD &B&Qll INC.
- 2}5? DRAWING TITLE owa NOo. | aTy REMARKS
gg 36 | TRANSISTOR 214400 | 150200 5 |.q2,26,27,28,31
=S .
o =
> 35 | TRANSISTOR 2N4402 | 150201 25 | 03,4,5,6,7,8,9,10,
o : 13,16,17,18,19,20,
21,22,23,24,25,
29,30,32,33,34,35
36 | TRANSISTOR 2N5460 | 150202 4 | qQ11,12,14,15
37 | TRANSISTOR 2N2913 | 150203 1 | o
38 | TRANSISTOR 2N706A | 150207 4 | q36,37,38,39
39
40
41
42 | pIoODE IN3064 | 150300 16 | cr3,%,5,6,7,8,
9,10,11,12,13,14,
15,16,17,18
43 | DIODE, ZENER IN752A | 150302 1 | vr1
444 DIODE, ZENER IN759A | 150313 2" | vR2,4
45 | DIODE, ZENER IN751A | 150311 1 | VR3
46 | INDUCTOR 20004 | 150094 1 ju
47 | CAPACITOR, MICA .001UF | 150102-102 2 | c58,59
a8 | CAPACITOR, MICA 220pf | 150102-221 1 | cu4
49 | CAPACITOR, MICA 100pf | 150102-101 3 | c1,50,51
50 | CAPACITOR, MICA 510pf | 150102-511 4 | c21,26,46,49
51 | CAPACITOR, MYLAR .0010F | 150101-102 2 |c3,4
52 | CAPACITOR, CERAMIC .01UF | 150103-103 15 | c7,11,18,20,24,25,
28,30,34,37,33,43,
* 45,52,56
53 | CAPACITOR, TANTL 10% 0.1UF | 150100-104 3 1.c35,42,44
54 | CAPACITOR, TANTL 10% 1UF | 150100-105 23 }c2,5,6,8,9,10,12
13,15,16,17,19, 22,
23,27,29,33,39,47,
53,54,55,57

s
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MATI BT

9 EPT 4 - 92
TITLE OWG NO, REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-000 47 |sweeT 4 0F 6
MODEL 270 BASIC BOARD Pﬁ.ﬁgﬁl NC.
N Ty DRAWING TITLE DWG NO, arTy REMARKS -
5% 55 | CAPACITOR, TANTL 220F | 150100-226 1 |-cas8
ro | 56 | :
. 57 |: ' |
2 58 |-
) 59 | RESISTOR, VARIABLE 2k | 150003-202 1 | R154
60 .
61 | RESISTOR % W., 5% 10 | 150002-100 2 | R121,126
62 | RESISTOR % W., 5% 47 | 150002-470 2 | Rre9,70
63 | RESISTOR ) W., 5% 68 | 150002-680 4 | R104,105,106,107
64 | RESISTOR % W., 5% 1K | 150002-102 1 | R169
65 | RESISTOR, % W., 1% 1.50K | 150001-1501 1 | Rrel
66 | RESISTOR % W., 1% 332 | 150001-3320 2 | r13,14
67 | RESISTOR % W., 1% 1.78K | 150001-1781 1 | Ri3s
68 | RESISTOR % W., 1% 3.01K | 150001-3011 1 | r78
69 | RESISTOR % W., 1% 10K | 150001-1002 5 | R108,109,147,148,1~s
70 | RESISTOR % ., 1% 24.9K | 150001-2492 1 | Ri52
71 | RESISTOR % W., 1% 30.1K | 150001-3012 1 | Rria6
72 | RESISTOR % W., 1% 4.64K | 150001-4641 2| r86,87
73 .
74 | RESISTOR % W., 5% 10 | 150000-100 3 [ /3,10, 12,18,19,
33,34,37,38,41,
; 42,56,77
75 | RESISTOR % M., 5% 47 | 150000-470 2 | Rzs,27
76 | RESISTOR % W., 5% 100 | 150000-101 13 | R23,29,35,36,39,
40,82,83,84,85,
101,103,128
7 | ,
78 | RESISTOR % W., 5% 220 | 150000-221 7 | .r5,7,49,53,58,
“120,125
79 | RESISTOR % W., 5% 330 | 150000-331 = | 13 | R6,8,9,15,16,17,
59,65,66,67,68,
119,124




RN

T

MAT! 9 P74 -

TITLE

====1 ASSEMBLY, PCB DATA AND INTERFACE

93IT

OWG NO,
200263-000

REV
/Y |SHEETS OF 6_

MODEL 270 BASIC BOARD

[PERSCI, INC.

o Eﬁ DRAWING YITLE DWG NO. Qvy REMARKS
5 | 80 | RESISTOR % W., 5% 510 | 150000-511 1 |-R111
& | 81 | RESISTOR % W., 5% 1k | 150000-102 24 |.R1,2,48,52,64,71,
. : | 72,73,74,89,92,95,98,
- 112,114,117,118,122,
123,132,134,158,166,
170
82 | RESISTOR % W., 5% 2k | 150000-202 10 | R22,24,28,30,
110,115,116,133,
137,139
83 | RESISTOR % M., 5% 680 | 150000-681 1 | R25
84 | RESISTOR % W., 5% 3.9k | 150000-392 4 | Rr4,45,57,135
85 | RESISTOR % ., 5% 4.7k | 150000-472 11 | R60,61,175,
130,136,155,159,
160,161,167,168
86 | RESISTOR % W., 5% 5.1K | 150000-512 1 | R153
87 | RESISTOR % W., 5% 6.8k | 150000-682 5 | R46,47,50,51,62
88 | RESISTOR % W., 5% 10k | 150000-103 23 | RrR20,21,31,32,43,44,
" | 54,55,79,131,151,156,
157,162,163,164,165,
171,172,173,174,90,96
89 | RESISTOR % W., 5% 15k | 150000-153 2 | R100, 102
90 | RESISTOR % W., 5% 18k | 150000-183 - 1 | R63
91 | RESISTOR % W., 5% 20k | 150000-203 2 | R141,144
92 | RESISTOR % W., 5% 22k | 150000-223 3 | R75,76,80
93 | RESISTOR % W., 5% 30k | 150000-203 3 | R93,99,140
94 '
95 | RESISTOR % W., 5% 39k | 150000-393 2 | R143,145
96 | RESISTOR % W., 5% 47¢ | 150000-473 3 | R150,176,177
97 | RESISTOR % W., 5% 220K | 150000-224 2 |. R91,97
98 | RESISTOR % W., 5% 100K . 150000-104 . 2 | R113,129
99 | RESISTOR % W., 5% 240K | 150000-244 1 | Ri42
100 | RESISTOR % W., 5% 1MEG | 150000-105 1 | R127




% MAT 2 g
'l TITL 9 e bwe o A REV
——={ ASSEMBLY, PCB DATA AND INTERFACE 200263-000 A |sHeeT6 oF 6
- 4(3‘[)1&} 270 BASIC BOARD EBE_QL NC.
{ ...!.L DRAWING TITLE DWG NO. QTy REMARKS
>§ 101 ]
g | 102
> w3 ]
> 104 |-
105
106 _
107 | CONNECTOR, ANGLE 3 PIN | 100040-003 4 | 99,11,13,14
108 | CONNECTOR, ANGLE 4 PIN | 100040-004 4 | 910,12,19,20
109 | CONNECTOR, ANGLE 5 PIN | 100040-005 s | 35,15,16,7
110 | CONNECTOR, ANGLE 6 PIN | 100040-006 2 | 917,18
111 | CONNECTOR, ANGLE 10 PIN | 100040-010 1 | J6
112 | CONNECTOR, ANGLE 15 PIN | 100040-015 1 | o8
113 | CONNECTOR, ANGLE 8 PIN | 100042-008 1 | Ja
114 | CONNECTOR, ANGLE 10 PIN | 100042-010 1 | 93
115 PIN, MALE 100046 7 | 7P1,2,3,4,5,6,7
116 | SOCKET, IC 150097-014 2 | useE wITH U1 & UN1
117
118 | SCREW 100002-203 4
f119 WASHER, FIBER 100051 2
120
121 | LUG, SOLDER 100017-002 1
122 | WIRE, INSULATED 100037-024 A/R
123 | TUBING, SHRINK 100095-004 A/R
124 | ADHESIVE, SILICON (RTV) 100012 A/R | USE WITH L1
125
126
127
128
SCHEMATIC 200264 REF | REV £ -
ARTHORK 200261 REF

¥4
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Vo T P Y e
;Q MATE9 FPT 4 - 95'F
TITLE DWG NO, REV
ASSY EJECT & CARRIER 200219-001|\ D |sHeetl oF 3
il PERSCI._INC.
o | NO DRAWING TITLE DWG NO. QTY REMARKS
2 | PLATE CARRIER SIDE 0 200054 1
z 3 4 RING EXT. "E" TYPE 100001-004 6
o 4 .
5 | SHAFT CONE 200073- 2
r 6 SPRING, COMPRESSION COME 200360 2
o7 [ eeseEs shim 263081-021 2
8 CONE THRUST 200375 2
N 9
10 | FLAMGE COIE 2003226 2
11 BEARING BALL FLANGED 100011-001 2
12 NUT HEX 100015-100 2 #2
13 | ASSY PHOTOSENSE 200274-002 2
14 WASHER FLAT 100008-100 2 £2
15 | SCREW SOC HD CAP 100003-104 2 2-56 X 1/4
16 | CAM EJECT MTR SIDE 1 200220 1
17 TPRING,CTNE 200 259 2
18 FOAM PRESSURE 200103 4
19 PLATE CARRIER SIDE 1 200166 1
20 SCREW BD HD SLOTTED" 100002-203 12 4-40 X 3/16
21 BRACKET CIRCUIT BD 200167-002 1
22 | GUIDE DISKETTE 200047-002 2
23 | GUIDE DISKETTE 200047-001 2
24 SWITCH MOM. PUSH 100026 2
25 | PIN ROLL 100006-408 2
26 | RING EXT. “E" TYPE 100001-002 2
27 | BEARING BALL 100029-002 2
28 | ASSY, Cria0L CAN 200035-D0O 1 l
23 | ASSY, CR AVK CAare 3n S aubille o )2 \
30 BEARING OILITE 1000927 2
31 BLOCK CARRIER PIVOT 200202-001 2
32 | SCREW SOC HD CAP 100003-206 & 4-40 X 3/8
33 SCREW BD HD SLOTTED 100002- 206 10 4-40 X 3/8

- ¥5



1 NO REMOTE LJLT]
- MATR S EPT 4 - g6 ¥
4 TRI&CeaecT AnD CARRIER | OWG MO 10213-001 Pév sneeT? of 3
¢ PeErSCL INC.
é E“ DRAWING TITLE DWG NO. QvyYy REMARKS 4
S| 3a | ARM SUPPORT DUAL 200194 2 -
1 35 [ sprine, TEnsIon 100022-002 3 :
36 | PIN ROLL 100006-116 2
37 | SPRING COMPRESSIOH 100021-002 2
33 | SCREW BD HD SLOTTED 100002-216 4 4-40 X 1.00
39 | BLOCK CARRIER PIVOT 200202-002 "2
40 | SCREW 8D HD SLOTTED 100002-410 4 £.32 X 5/8
41 | BRACKET LOAD SWITCH 200147 1
42 | SWITCH MICRO (LEVER) 100019 2
43 | SCREW BD HD SLOTTED 100002-208 4 4-40 X 1/2
44 | SCREW BD HD SLOTTED 100002-204 2 4-40 X 1/4
45 £ 2 OTHER DASH Mo ML'S
46 | BLOCK PIVOT 200043 4
47 | SWITCH MICRO 100028 4
[ 438 | CAM EJECT TR SIDE O 200058 1 )
49 | DRACKET EJECT MTR 200289 2
50 | PLATE SIDE LOJER DECK 200148 1 |
51 SEE OTnER DRI KA ALTS
52 | suRASSY, CEAR MOTOR 200%54 Q0| \
53 | BRACKET CIRCUIT BD 200167-001 ]
54 | SCREw SET HEX SOC 100004 - 405 2 6-32 X 5/16
55 | cLBASSY, GEARR MOTOR 200274 -OrY2. 1
56 | PIN ROLL 100006-112 2
57 | TAPE ADHESIVE TEFLON 100059 A/R
58 | SCREW SET HEX SOCKET 100004-403
59 SLEEVY X T rC LD CAR e\ SN ! 4 407 =
60 J#bhl e o E ez fAa -
IR s y
62
63 | WIRE, 24 AUG U.L. | 100037-024 R/R B
64
b5 -
66



)

L NG RENMZTO FoE0T
. MATEg gpp 4 - 97T
r O | TITLE OWG NO. PeV . ,
——-4 ASSY EJECT AND CARRIER 200219-00 D [lsveev3 of 3
| FERSCL_INC.
§ o DRAWING TITLE DWG NO. oty | . REMARKS
oS [ &7
£ 1 68 | TIE WRAP 100086-003 A/R
: 69 |
o 70 TUBING HEAT SHRINK 100095-002 A/R 1/8 ID
71 TUBING HEAT SHRINK 100095-004 A/R. 1/4 1D
72
73 TERMINAL 24 AWG 100090-024
74 TERMINAL 18 AWG 100090-018
75
76
77 | WIRE LIST 200185 REF
78 '
79
80 TR AST Y IATHITS e SRR | P
Ry TOEALT SATRIES 79Dz -0 ] FS
ar lenzac~.. uaruz 20022200 [ Fi3
S-. } SOBASTY, RAT LTI i R bR I e | v
)

-

41




MAT g ppr 4 -

981‘7

REV

TITL DWG NO
—_— ASSY CENTER AND UPPERDECK 200227 sHeeT ! oF 2
PERSCL JNc
NE“ DRAWING TITLE DWG NO. QTvy REMARKS 7
;& 1 | ASSY.SPINDLE MOTOR 200218 ) g
'8 2 | ASSY. DISKETTE SPINDLE 200217 1 :
: 3 | ASSY,HD. ENG. SOL (SIDE 0) 200214 1
) 4 | 'ASSY, HD. ENG. SOL (SIDE 1) 200216 1
5 | ASSY, SPINDLE SENSOR 200213-00"c 1
| 6 | ASSY, LED (SIDE 0) 200221 1 |
- 7 | ASSY, LED (SIDE 1) 200222 1 o
o ¢
9
10 RCS (1 PGk, SEINLLE SERVO 200\DA |
11
12 | SPEC BELT SPINDLE MTR. 200042 1
13 | GUIDE DISKETTE 200047-001 2
14 | GUIDE DISKETTE " 200047-002 2
15 | STOP DISKETTE SIDE O 200182 1 -
16 | STOP DISKETTE SIDE 1 200183+ 1
17 | PLATE CENTER DECK 200143 - 1
18 | PLATE SIDE UPPER DECK 200170 ]
19
20 | BRACKET LIFTER PIVOT 200164 - 1
21 | LITTER PRES AR 200150 - 1
22 | SHAFT LIFTER 200178 1
23 | SUPPORT DISKETTE REF. TN 2
24 | SHAFT EJECT DUAL 200196 - 1
25 | crank EJECT 200007 2
26 | ACTUATOR EJECT 200006 2
27 | ‘ARM EJECT 200059 2
28 | GUIDE EJECT ARMN 200046-001 1
29 | GUIDE EJECT ARi 200046-002 1
30 | SPRING TORSION 200009 1
31 | SPRING TORSION 200169 1
32 | SPACER, FHENSL.IL 200103-2¢C73 i
33 | SPACER ALU!. ROUND 200021-002 2 4




MAT

a7

JCQ TITLE ' . BPT 40-;\1099040. REV
——eed  ASSY CENTER AND UPPER DECK 200227 B lsHeev2 of 2
ERSCL_[NC.
., [TTEM DRAWING TITLE DWG NO oTy REMARKS

5% 3¢ | SPACER ALUM ROUND 200021-N04 2

i 35 |WrAsHEER | SHIM 20061224 | 2

: 36 [=TANMDTORER, mELTTINK 2059 4

2 37 |CovER, CF DL TERVO gty '
33 | SPRING COMP 100021-002 3
39 NAS - T T omadL L KDIDIA-DT 3.
40 | PI:l ROLL 100006-104 2 1/16 DIA X 1/4
41 | PIN ROLL 100006-116 2 1/16 DIA X 1
4z | pPIN ROLL 172206-402 > | 1/8 DIA X 1/2
43 LCLT A T LTI DLOTTED \937:_“-';\'\"1 \ 4-4D % /e
46 | Scom s Yo HD 82°S1oTTeL 0029 214 ” 4-40 x /8
45 SCREW BD HD SLOTTED 100002-108 3 2-56 X Y/2
46 | SCREW BD HD SLOTTED 100002-203 S 4-40 X 3/16
47 | SCREW BD HD SLOTTED 100002-204 g 4-40 X ‘4
£8 | SCREW BD HD SLOTTED 100002-214 4 4-40 X 7/8
42 | SCREW BD HD SLOTTED 100002-406 5 8-32 X 3/8
5G| SCREW BD HD SLOTTED 100002-424 2 8-32 X 1-1/2
51
52 ] SCREW SET SOC HD 109004-29¢ 1 4-49 X 1/4
53
54 | SCPFi SOC HD CAP 100003-206 2 4-40 X 3/8
55 |
56 | SCREW SOC HD CAP 100003-408 2 §-32 X 1/2
57
58
59 | CLAYP CABLE 100095-991 ] 1/16 DIA
60
61 | RING EXT. KET "E" TYPL 100001-002 4 '1/8 DIA
62

i 63 | TAPE ADHESIVE TLFLON 190059 A/R
64
65

7.



ey

MAT 9 EPT 4 =~

100 ¥

?gi TITLE DWG NO. REV
——1{ ASSY POSITIONER 200228 A IsHeeT ] oF 2
PeErScL INC. .
- Ne DRAWING TITLE DWG NO. QTy REMARKS
:é 1 | ASSY VOICE COIL 200024 1
EST 2 | Assy MAGNET 200023 1
: 3 )7 ASSY TRANSDUCER AMP 200079 ]
o] 4 N
5 | ASSY TRANSDUCER 200068 1
6 | ASSY CARRIAGE SIDE O 200270 -091 1
7 | ASSY CARRIAGE SIDE 1 200269 1
Coln P, 7T LE R ee:s L
9 | ASSY SCALE 200272 1
10 | HOLDER PRES PAD 200244 2
11 PAJ PRLSSURE 202087 2
12 | WASHER FLLT 200126 1
13 | SUPPORT CARRIAGE & COIL 200181 1
14 | FRAME POSITIONER 200193 1
15 | ROD GUIDE 200017 2 )
16 | PLATE DCFLEXION 200254 1
17 | SUPPORT HEAD SIDE 1 200253 1
15 | SPACER HEAD SUPPORT 200255 ]
12 | PIN PIVOT 200304 2
20 | ARM PRES. PAD 200033 | 2
21 1 SPRING TORSION 200303 2
22 | RETAIHER. FELT WASHFR 200306 |
23 | "0" RING RUBBER 10901 1
78 ) RING EXT "E" TYPL 103001-102 A
25 | SCRCY SOC HD CAb 10000 3-312 ] 6-32 X 3/4
26 | SCRL.. SOC HD CAP 100003301 2 €-32 X 1/2
27 TR S Y NS IRl SR g 442 1y
26
29 | SCRCM SET HEX SOC 19N0N4-402 1 "8-32 X 1/8
30 | SCREH HEX SOC BT D 100014- 394 4 6-32 X 1/4 -
31 TCUEN T DL R T WD 10D.4-70" ) A4 4Any 2/,
32 |ecrey. e Tl BT LT 1mrc4 7w | 4-4ox %
33 CLTEW =27 N BT T 1o 4 -2.98 ‘. A_ANK /e

50



MAY 9 epT 4 - 10127

U™y N,

TITLE

ARSSY POSITIONER

OWG NO,
200225

REV

SHEET_Z OF _2

A
FeErSCl INC.

NO, DRAWING TITLE DWG NO QTyY REMARKS
36 | WASHLR TLAT 1Junde =200 (4 =4

33 WASHER CURVID SPRIRG 100005 -30¢ © =4

30 Twheleze LA RED Q0. OIDRT LY - w4

37 | SCREM DD HD SLOTTED 100002-1)7 £ 1 25 X 2/16
30 SCRIwW bl Hu SLOTTLC 100002-27¢ 1 4.40X /2 |
35

20

4

37

i3 L)y SLrer EaRnrall IV A 1

44 Yi. DL 'OO006-.06 -

2004200 -0\ A

F3

47 LOCTITE S = TIN5 120764 LV

&

49

50

R | LtoT TS To_tE. 5 ;o

2o | VIS W e vt o D100 I
P—b_) e Gt Vg LT T o007 INAS

4

_ L




9 EP -
3 MATIWI?\:{ .."1-0'2‘7
« L [YiTiE ASSY. P,C.B, OWG NO, REV -
- LANP AMPLIFIER 200080 | £ |sneeT2 oF 3
L FPErScl. INC.
tLEM DRAWING TITLE DWG NO QTY REMARKS
G 1 | BOARD, PROCESSED 200089 1 REV C
- 4
o§ 2 :
S
oN y
5 | 1C 1458 150602 3. |u, 2,3
6
7 | TRANSISTOR 2N2222 A 150208 1 Qt
8 v
9 | DIODE, ZENER  IN752 A 150302 1 VRt
10 | CAPACITOR,MICA 100 PF | 150102-10! 3 |C56,7
11 | CAPACITOR, TANT, 1 Uf }150100-105 b |ci, 2, 3, 4
12 ,
13 | RESISTOR, VAR 2K 150003-202 6 R3, 4, 5, 8, 10, 1
] 14
15 | RESISTOR 3W 5% 33 150002-330 1 R15
16 | RESISTOR gW 1% 1,00k }150001-1001 1 Ro
17 | RESISTOR gW 1% 5.62F  [150001-8621 | 1 R17
18
19 | RESISTOR 4iW 5% 1K }150000-102 2 |Ri4, 16
20 | RESISTOR 3w 5% 4.7K | 150000-472 1 R20
21 | RESISTOR 3W 5% 10K }150000-103 1 R1
" 22 | RESISTOR iW 5% 51K  |150000-513 1 |R12
23 | RESISTOR W 5% 560K ] 150000-564 4 IRy, 11, 18,13
24 | RESISTOR iV 5% 5.6NEG | 150000-565 1 R7
25 -
26 -
27 | PIN, MALE 100046 7 TP1,2,3,4,5,6,7
28 | CONNECTOR, 5 Pin 100041 -005 1 J13
29
30 )
31 -
32
33 PR




<1

{
i

. mar 9 EPT 4 - 103, 4 1
T Triree OWG NO REV

——e{ ASSY UATA BD PIVOT 200226 SHEET ! o,]_J
: FPERS L _INC. |
. _‘I,%" DRAWING TITLE DWG NO. Qry REMARKS |
S 1 | BRACKET SUP. DATA BD 200173 1 |
S Y 2 | pru prvoT DATA BD 200195 1




J

> ma D EPT 4 = 1044
W)
« TITLE ASSY, P.C.B. DWG NO. REV ‘
POSITIONER SERVO 200137 ' C SHEETD_ OF 2
‘\ PeErSCL _INC.
e DRAWING TITLE DWG NO. Qry REMARKS
o SCHENATIC 200136 REF REV B
‘e ARTWORK 2001 38 REF
O
x 3
o~

54




-

X

9 EPT 4 - 105
. MATERIAL w-IBT
O IYirLe  AssY. P.C.B, DWG NO. REV
— POSITIONER SERVO 200137 C  ISHEETY4_OF 5
u MODEL 270/277 EE_E_SCI, INC.
Lo DRAWING TITLE DWG NO. Qry REMARKS
; |67 | screw, BINDING HD., 4-40 100002-207 v |)
o168 | INSL & WASHER 150212 4 || to be used with
?
: S |69 | WASHER, SHOULDER 00050-001 | & |7 yyr-3>
e 2 WASHER, FLAT 100008-200 b |
71 NUT 10001 5-200 v )
72
73 SCREW, BINDING HD., SLOTTED | 100002-307 I ‘
70 INSULATOR 150213 n _ to be used with
75 WASHER, SHOULDER 100050-001 n / TIP 32 & RCA 32
76 WASHER, FLAT 100008-300 4 g
77 | NUT 10001 5-300 & '
78 '
79 CONNECTOR 10 Pin 100041 -010 1 J5
80 CONNECTOR 4 Pin 100041 -004 1 JB
81 SUBASSY, HARNESS 200398-007 1 P8
82 SUBASSY, HARNESS 200398-008 1 P7
83
m
85
86
87
8E
89
90 _
91
92
93
oy WIRE, BUSS AWG 24 A/R '-‘1’ Use as Jumper
95 Silin , TZriln L A22 A/R across R50
96
97
o
99 GREASE, SILICON A/R o




2| ‘

9 EPT_4 - -106—1,

) MATL. .
Y ITTTlE ASSY. P.C.B, DWG NO, REV .
— POSITIONER SERVO 200137 " C  IsHMEET3 OF S
SeERSCI, INC.
34 RESISTOR, VAR 2K 150003-202 1 R33
~f35 1.
‘S| 36 | RESISTOR, 3W 5% 1 150008-010 2 | rR77,78
2 - 58,554 907357 498995 |
38 RESISTOR, iw 1% 1K 150001-1001 | 12 J60.61762. 63" 64 63 "
39 | RESISTOR, iW 1% 10k | 1s0001-1002 | 7 [|Fi3.14,15,28,29,52,
40 RESISTOR, iW 1% BO.6¥X | 150001-8062 1 R48
41 .
42 RESISTOR, 3w 5% 100 150000-101 1 R69
43 RESISTOR, iW 5% 200 1 50000-201 2 R2,4
4y RESISTOR, 2W 5% 510 150000-511 1 R47
45 RESISTOR, W 5% 750 150000-751 1 R&42
FXm ¢ _ 2 8+9,16,18,23:,27,
46 RESISTOR, iW 5% 1K 150000-102 14 32038 81 b 5o ok
47 RESISTOR, iW 5% 1.2K 150000-122 1 K46
48 RESISTOR, iW 5% 2K 150000-202 1 R38 )
49 RESISTOR, iW 5% 3.3K 150000-332 2 R67,71
50 RESISTOR, 2# 5% 3.9K 150000-392 2 R1,?
51 RESISTOR, 2W 5% 4, 7K 150000-472 1 R34
52 RESISTOR, %W 5% 5,1K 150000-512 3 R12,20,75
53 RESISTOR, %W - 5% - 10K 150000-103 7 P9310,11,30,31,51,
54 RESISTOR, 3iW 5% 20K 150000-203 1 R37
55 RESISTOR, iW 5% 22K 150000-223 3 R17,24, 26
56 RESISTOR, 3w 5% 39K 150000-393 1 Ro6B
57 RESISTOR, iW 5% 51K 150000-513 1 R7
58 RESISTOR, W . 5% 100K 150000-104 8 581&32.367B0IRB.66.
59
60 ,
61 RESISTOR, %W 5% 390K 150000-394 1 R19
€2 RESISTOR, W 5% 3,9NEG | 150000-395 1 R76
63 RESISTOR, iW 5% "1INEG | 150000-105 2 R22,25 7
ol
{65
66 C
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9 EPT 4 - l_O?_.T

> _ MAT Ry -
- PCSITIONER SERVO 200137 - |SHEET: OF "
MODEL 270/277 | F?figﬂiiiE;CZJ.. INC
| J
M DRAWING TITLE DWG NO. QTY REMARKS
o 1 | BOARD, PROCESSED 200152 1 REV
>4 )
= 2 { YEAT SINK 200162 1
C
g B,
Qo 4 | 1C 7400 150603 2 Uk, 5
5 | iC 2404 150604 1 U3
£ ] IC__ 7432 150608 1 U?
7 | IC Lux31IN 150600 6 Ut,2,8,¢,10,12
& ] IC PNCL455C-F1 150602 5 {uU11,13,15,14,17
0 1IC 75451 150€16 1 Uiy
1061 1C A¥5012 150620 1 U6
i1
12 | TAALZISTOR  2hL400 150200 3 1, 3, 9
17 | TEANSISTCR 2N440?2 150201 b fob,10,11 1€
L TRANZISTCR  2N5LEC 150202 1 Wz
26 | TRANIISTOR  NJE=34,T1E-37 Lzl 150204 4 (12,13,14,15 -
""-( -
14 ) TRANSISTUA  ZN222%4 150207 2 (5,7
17 | TEANSISIOR 2720074 150209 2 2,8
e —-
16
20 | DICDE 1XN20%4 150300 ' in Ckl,2,53,4,
21 1 BIODE, ZERER 117TS%A N 1 VK1
22 |
°3 1CAPASITCZ, mice sic br  Jicgice-nit |y es
2L} CAFAZITOR, rvwinr .C77 Uf L1102 : Cl
=3 CAVAZITCR, myiey 0715 U4 Pl T 5L : ce
¢V CAVATIICAR, CER .01 UF 150105-1073 3 C3,¢,¢,
2 CAPACITOL, mylar .O02 US 150100 =70 : ¢l
2" TAYATIT . toat-lur LY 1450100-10¢ 3 CGo0,11,12,15,10
| o L CrEASITCL, pylen 1oL L R0L0% 10" A N
. J
1
P—
23 57
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9 EPT 4 - 108

; MATERIAL P S .
r TiTLe ASSY, P.C.B.  DWG NO. REV
. LAYP ANPLIFIER 200080 - A |SHEET] oOF 3
FPERSCL _INC. |
"_L_EQ:‘ DRAWING YITLE ODWG NO. QVy REMARKS
o 34
gl 35
eE s
owN 99
38
39
SCEENATIC ' 200096 REF |REV & )
ARTVWORK 200090 REF |REV 7

5§




L

109,

| 4 -
1) .
| TITLE ASSY., P.C.B. ODWG NO, REV '
i SFINDLE SERVO 200134 A~ ISHEET2_OF 4
MODLL 270/277 _EEEB@CL INC.
VEM]  omawing  TITLE DWG NO. QTYy REMARKS
1 | BOARD, PROCESSED 200135 1 REV O
"2 1 2 | SuBASSY, HARNESS 200398-006 ] P5
: §§ 3 | SUBASSY, HARNESS 200399 1 P4
o~ 4 | HEAT SINK 200160 1
5
6
7 _
g8 | 1IC 1IN311N 150600 1 U6
9 | IC NC1458-P1 150602 2 Us, 7
10 | IC 7400 150603 1 U1
11 | IC 7430 150607 1 v4
12 | 1IC 74193 150614 2 v2, 3
13 | I1C 7486 150611 1 us
14
13
16
17 | TRANSISTOR 2n4400 150200 3 Q3, 6, 7
18 | TRANSISTOR 2R4402 150201 2 Q1, 2
19 | TRANSISTOR T1P-32,RCA-32,ME3P 150204 - 1 Q4
20 | TRANSISTOR 2N3771 150205 1 Q5
21
22
23 | DIODE 1N3064 150300 2 CR1, 3
24 | DIODE 1K4003 . 150301 CR2, 4
25 DIODE, ZENER IN751A 150311 ] VR1
26 CAPACITOR. MYLAR .00 UF 150101-102 ] €17
27 | CAPACITOR, Mica 100 Pf 150102-101 1 C13
FPB CAPACITOR, NMylar 1000Ff 150101 -102 C11
25 | CAPACITOK, hylar  6t00Ff 150101 -682 1 Cik
30 A+ : X : o -
S I s st X ak B e e 2 o - SE EEIPL LR S WY WK F.S ] e 3%
32 |JCAPACITOR, Mylar 10% 0.1 Uf|150101-104 2 C5 g
33 |CAPACITOR, TANT. 10k 1 Uf)150100-103% CT,2.3.0,7:5.,12




Y .
= S~ TITLE ASSY., P.C.B. OWG NO, REV
— SPINDLE SERVO 2001 3% A |SHEET3 OF 4
_ PERSCL INC.
R DRAWING TITLE DWG NO. Qry REMARKS
5 34 | CAPACITOR, kKylar 5% 1 Uf]150104-105 2 c6, 10
- EE
J 4
e S| 36 | RESISTOR % 5% 150 150002-151 ] R27
2 N1 37 | RESISTOR 34 5% 1K 150002-102 f R26
38 | RESISTOR 2W 5% 15 150004-150 1 R15
39
40 | RESISTOR 3w 1% 1K 150001-1001 1 RE
41 | RESISTOR 4w 1% 1.1X 150001-1101 1 R5
42 | RESISTOR %W .1% LOK 150009-4002 2 R13, 14
43
yuy | RESISTOR LW 5% 47 150000-470 1 R24
45 | RESISTOR 4iW 5% 100 150000-101 2 R25,. 28
46 | RESISTOR 4W 5% 510 150000~-511 2 R12, 21
47 | RESISTOR 4W 5% 1K 150600-102 5 P17,1€,19,22
Le | RESISTOR 3iW 5% 10K 150000-103 3 kK6,8,10,11,20
49 | RESISTOR 4W 5% 51K 150000-513 2 R3, 9
50 | RESISTOR 24w 5% 100K 150000-104 2 K7, 16
51 | RS ——T o5 W F.T.VeVo W o111 .1 todefems
52 | RESISTOR 4W 5% 560K 150000-564 "1 R1
53 | RESISTOR  4W 5% 220K 150000-224 1 R23
54
55
56
57
58 | CONNECTOR, ANGLE 2 Pin 100042-002 Ji
56 | CONRECTOR, ANGLE & Pin 100040004 J2
60 ‘
61
62
63 i
ol
65
66
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9 EPT 4 -

:’LL MAT = rve o - 1‘117
¢ TITLE ASSY., P.C.B. DWG NO. REV
- SPINDLE SERVO 2001 34 £ ISHEETY oOF 4
: -
PERECL_INC.
'Wor'l  oRawing  TiTLE DWG NO. QrYy REMARKS
67
z
S 21 o8
T § 69
© N[ 20 | SCREW, BINDING HD  4-40 100002-307 2 3
71 | INSULATOR, MICA 150211 1
72 | WASHER, SHOULDER 100050-001 2 ’ T0-3 Use
73 | WASHER, FLAT 100008-300 2
74 | KUT 100015-3G0 2 »
75
76 | SCREW, EINDING HD 100002-207 1 )
77 | INSULATCR, }MICA & WASHER 150212 1
7€ | WASHER, SHOULDER 100050-001 1 Use with MJE 32
79 | WASEER, FLAT 10000t -200 1
&0 | NUT 160C15-200 1
g1 .
€2 | SCREW, BINDING KD 100002- 306 1 |
83 | INSULATOR, IICA 159217 1 |l
&4 | WASHER, SHCULDER 100050-001 1 iUse with RCA 32
85 1 WASHER, FLAT 100008-300 1 and TIP 32
86 | NUT 10001 5-300 " 1
87
88
89
90
91 o
92 | GREASE, SILICON A/R
SCYEATIC 200133 Ktr | REV 2
AET®QRK 200151 REF REV L
Gt




30

’D( mav - ERT 4 - 112 4
[ RN A
: TITLE DWG NO. REV |
| ASSY TRANSDUCER AMP 200079 . fsneetl ofF 1
. ——y -
| 'FPErSCcL INC. v
'T‘.":T . --—-J o ————— g w—v
ol ol oRAWING  TITLE fowa NO QTyY REMARKS AX
’\ 1 -
5 S1 1 | AssY P.C.B. LAMP AMP 200080 1 F
o
F N1 2 | HOLDER LAMP 200060 1
3
= |3 1 CAP, LAMP HOLDER 200026 1
> 1 4 i CELL SOLAR 200308-001 ]
15 | LAMP MINIATURE ! 100013-003 1,
: - —i—
{6 | SCREW FLT HD 100° SLOTTED 100024-104 4 2-56 X 1/4
g' 7 | SCREW BD HD 100002- 204 2 4-40 X 1/4
; 8 ‘ Tobha Y ml TRES LILDH9-004 | FS
bog i ? ! |
: - o —_— =
10 SOLDEW, LETIN COLE o C AT |
3 A
A et bt ] R
L1 y | P
RV g ﬁj
frme e —— - ~
13 - ; |
4—-..-—-—-{—.-— - - -- R — =i
L 14 | TIE, URAP _ L o NEe-o: 2
b 15 | EPOXY SLOW SIT 100063 AR
P R o —
P16 _ . b i
£ 17 ! WIRE LIST 200186~ tORET
— - - e :
SN - I |
| 1 T
b . i 1
P i |
h —TT——— ———— _— - ) =
o e i '
} ‘ : T
: : : !
- b _ L___ﬂ : i
. : : 1
: R . ! |
! : I o !
— { ) _%
1 ' !\
— ; I
i g
} ;
L ) . -
': '
: I
:
L 62




- e - ot
mare  EET 4 - 113 .4
[ TITLE OWG NO, , REV
=~ ASSY CARRIER 200004 «~ JSHEET_ ] OF]
'ERSCL. INC.
é:I_E_Q: DRAWING TITLE DWG NO Q1Y REMARKS
< 1 PLATE CARRILCR 200054 1
~ 2 COvE ,T=CT 'ST CROEYE 1
3 s~ Z . CONE U2 1
4 SHAFT CONE 200073 1
5 SFe K=, "~ PROIST SIS |
6 SPRING EXTENSION 170n22-002 2"
7 BEARING FLANGED 100011-011 1
‘ 8 Creniy (LA LET N LoUE .o
9 WASHER SHIN 200071-001 1
10
11| FOAM PRESSURE 200103 2
12
i3
14 ,
15 SING EXT OMEM RET 190701-204 3
16
17
18
19
20 Thrr ADHESIVE TEFLOW 100059 A/R
21 .
Z2
Z3
74
25
26
27
28
29
] %)




9 EPT 4- 114



9 EPT 4 - 115

PerSci Documents, Drives to Serial ©No, 10,000



733012

PERSCI DOCUMENTS FOR DR1VES witd SERIAL NO,

9 EPT 4 -~ 116

PerSci DRIVE-ASSEMBLY DRAWINGS

Assembly,
Assembly,
Assembly,
Assembly,
Assembly,
Assembly,
Assembly,
Assembly,

Assembly,

(Supplement P/N 733012)

CONTENTS

Data and Interface PCB
Positioner Servo

Spindle Servo

TO 10000

Phased Locked Double F Data Separator

Lamp Amplifier PCB
Dual Diskette Drive
Center and Upper Deck
Positioner

Eject & Carrier

PERSCI PARTS LIST (Supplement 733013)

PerSci Selected Parts

PerSci Material Lists

5/7/79
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There are three sets of schematics in this section.

9 EPT 4 - 126

PerSci Diskette Drive Schematics

(Supplement 733011)

to drives within a given series of serial numbers:

5000 to 10,000

2500 to

Prior to 2,500

Schematic,

Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,
Schematic,

Schematic,

733011

5,000

Data and Interface PCB, Sheet
Sheet
Sheet
Sheet

Positioner Servo PCB
Spindle Servo PCB

B W N

of 4
of 4
of 4
of 4

Phase Locked Double F Data Separator

Lamp Amplifier PCB
LED Assembly, Side @
LED Assembly, Side 1

Phototransistor Assembly, Side @

Phototransistor Assembly, Side
Spindle Motor Assembly

Eject Motor Assembly

Head Load Assembly, Side @
Head Load Assembly, Side 1
Positioner Motor

Read/Write Head Assembly, Side
Read/Write Head Assembly, Side

1

Each set corresponds

4-16-79 Helios II Service
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THE SCHEMATICS IN THIS SECTION REFER TO
PerSci DRIVES WITH SERIAL NUMBER:

2500 - 5000 (approximately)

2-68

23



s . 0 e

dpo2ooefrozins  Juzfuzbiza

3OVAYILNIS VIVD '3 Id DLIVYWIHDS

*ON| “19S¥34

XIANI"G¥OTH "103106d JLIHM

149

9 EPT 4 -

0 A55V BOISISNVHEIOIONS 1y

Rz €5p 03

7, 7. Sp0)

~ A v9 0

~ s A 190

haldll 278 B ‘e 0

N P 134 93w

vo] W) ROV 4330

2]« |@lolc]w]x

E w0i$1429

A0d1ND BOLSISNVYYLI0LO0Nd

Adn
TENI5SY
HOL SISNVYIOIOHd

GNNOMD

ANNOYD %
N &
[ ]
er

A%

*
Svid| £ ¢

§¢
svig| 14
I ANEBW3SSY 43V oir

aNNROYY| €

110313%
(3] »xw@ulll

01337138

sv1ins (Y

JN4IN0 HOLSISHNYHI0LONd] 2
AN

Dl =

ONOOND | »

swidls g
A |2

sviaf 1 ¢

RSELESAGEL 2r

34180 AvIIY | £

Az

AbZ+| 1 €
qvi v

JAIQ Av13Y

£
A2
AVZH] 1

» ( . J
a_ozwm avo1 ovan *If

A0d1IN0 MOLINITY YOO L0MS

ASé

58
=~

-wvl‘J
T =Wl
>3

33
:ﬂ

302

AA LJ A |‘
58
.

1 4
AuiE
ONNOMD | 2

svig] 1 ¢
T LTANISSY _ oF
_.uu»Oaa:.‘l

>

)

-
» =

-
+

5%
=N

AAAAAANAAD

ANJANO NOLONIWIVIOL 0N
A
aNOOY D

Svid

S9N

S0INT
(AN ]

N0l

AS+

90LN2 90202
50 €0
[P}
L] AOt
[ 1] ke 1)

A ASe

O]

——O O———ag

Ok

x -

'd:xm@L
3490 135
£ 11 4nS,
3 uwm@
CRUING
L] ._uaA”V|I

1 X30M1 /803335 d3S

0 X301 /401335 ¢35

91AVOT QYIH LI

1 171i0yd I11um

0 133108d IL18M




24

s e b Qe e

ﬁwomoow_v 301 1HS ja\u&o& aon

3OVAHIINI T Viva "82d JILVIN3IHIS

150

10313123dS  3SIMlIHI0 $SI NN

-3

.% |—||.lw! Qa0 11vg

Skid
aNOQY D

' "V 03IV NEvL 335 SNOLY IO [}
%S My SHD NI SHOLSISIY Vv I BISNOE GKY SINIVA aNOD J1avIYYA 804 (3] 7
SQYUVION N NI SHOLEIVaYD 11y 2 1L i a*”‘..
“¥9OEMI 30 01 S300G 1W € YA
OOVINZ 3@ QL SHOISISNYHL NoN VIV ¥ 235183 (175}
‘TOvPNZ WO SHOLISISNVYL dNd 1Y § FTSXTEN TS
€50
190
A a313130 ax%n 451
00i¢ ot 1= X SWOLVNOISIQ 538 LNINOINO) B
SUS = rin
) I3
o Vi A "
0 VWA i+
22 10
o] | o
A — A 031231044
S Eew <m.@.>l O b ium-
> oy _AAA
v!w Y T en
1
2N
20 AN
2 00
(X pswy|  wot =2

bl dl
MWy

22
s

AAA

AA Ao uL-
w—( b 1Hs

VWA

T\ 9sn

2 s (n)—

~9£TJ

-,

- mAvisii €
afe

4

1 Q13K [6

022%
ssu2

9 EPT 4 -

i Isvn3|e

(4133
it

08§ 0%¢
sy G

. Jumjavasfc 4
) ovin L
JikAVIY sif

0 Aumbvis]s
A2

0131MS {6 €

o
gs
~N
AAA,

0 33| v

0 ILiymiav3d|€

VI ‘an
ST MH

) ]
»Mb OI]

AP24| 6

As-| 86

awdle 4
HINAS| ¥ €
ViIVO Q¥Iy [2 ¢

AVZ4H

VWA

<

1
S g2 caw o M2

Jv e

£ viva lm

POt VD 311

P2 (433135 x51Q

12 13s ¥

01| 6 ovoravin
135 W

J
vi
na ﬂlﬁ
ASY 2.0

DR Je s wg

M S W
pe? \Tﬁ w0
w2135 %0
pv| Advorovin

POVl vivg av3y

9KS
n...-no

NIV 0|1 €

w301 ads{s
vivo 435 F

WOIVEVd® op
vivd

1
|
|
e i
[ 1] i
i
we Mt :
] 06 420N ¢3% |
e !
&n ;
5 oo vivg 43S !
wy !

n

id
A+

2 1WS WIOW AN

2-70



3[£9200¢] vsov 1 |422/2¢2/0¢2 aord
IDVIHILINIP VIVA ‘81d DILVIWNIHOS

— o =
. x* _ﬂa&
*ON| ‘195U ]

S1iNJYL TOUINOD Y3NOILHISOd

fin

H\PSN
N

)
113 X3
w2t g
As-124
annowo |1 ¢
¥INd add %1
OM3IS BINCLISOd AEP2
I 261

I

»O?, n'y
Ky

va
190¥1IN

esn

LAM 41>

39D 133135 -
204NS

NOILIDNNS A21D0V3A (8

ASH

00! [O1
45N o

3
%2 -
{5y = f

» b (T
A%+ vg = ? T\ 5N

1
\_n SanL?h 3400
y -om!..! »on 083

S

o Yo nO!

" e 30
p1 {1} (Y

AS+ AG+

151

AP0 s

Zdl e s¢| a1
DU wbz

N0i123410
A9'S 4

ZATr vl
HIn33s

ogs
n

9 EPT 4 -~

113

0 e CUBECL
022
n

AG+

()00 nIVHL OGNl

.J
%01 u
s

(~)00 Ivud i3] 1 € P° v 2smf € —

3M0is3Y8

“4100u|9¢ &) 25 0

)] z 1
A - Jorg 1 Nk T e B
o€ vive vive
i r||._ &N
$NOVYL-| L € u, Of—

13%gne)
3

'
$5) 1+

31374M0) %335
$ISMJ INIEN
SHVUL AWK
00 vyl

L RN

~

ok AGH NOH S HOI S
iy :_xu.

AS+ TAGH AG+ AS 4

00 NwwL

DA N

n 2

L

o
-

AGH




d5200¢fv 30 ¢ 115 e22/2:2/012 00N
IOVAYILANIY vivQ '82d DI LVW3IHOS
II— Pop— ) ADGH |0 AG- o——— Do AG-
__} AS- |2 —6
3 * 19G83d |{  onous |5 - —bo
IN| "19543d ] a4 s . = T Lo | [
3ANIS AV 1I30T oMY avz+|o .wa _m. °
A% |€ 620 00t ‘—- AP ¢ 1o DS [Av2 +
L 74L] 182,796 [27%1]
oMY iy X
43IMOd :MS“E%“..U.“M..G : b HINOd MOLOW 110NIdS AG ¢ D€ | 93unn Age
As+ AV 130 NO ¥IMOd + i >
57 PRI INS oo _ .f&\ AN ZjAse
o ==
- P*Y 642 2y T p— B 1] sisswmd
—_— ] L
ONNOY¥d omlln_u At 291 LHS £d
. ot ds u 103335 @— =
AGH |5 € AG
oss A
&0 ! v
*$
n190 29230 | v N2 < T pas] 113303 daomay
IR
am|z
N IN3ISTud 3013u510] 1 €
a IR AT
- Pl T :a@.l > 9{ 1 AGYIM
J uy
] oNnoyo| 94 v
aS+ s N
< astls Ao+ >28 0 1avin
2 .
u‘& 013138 ey
e b ) 2ViINS ey ot
]
A 3A1MQ AVIIN| 9 & ' ag+
[3 n y INAS YOIV YA IS VIVO
=l o A.W o N20ky T Ml 1033 nonay
LA T 731 4us 0z2
()] am|z V122938
IMISIu J113INSIA} 1 € AS4
O A1gn3ssy Z)ees
iRy o | 7D
‘ 0334s 2omids s ¢ =
€01s 3amds| v ¢ T 08¢
vov R4 n
~A. = Dy2l IOVH3 LOLON 310NIdS
022
"
A+
00w [oi
INYO 11N | E 020 <
a2
a3sn 1om |1 vISLNE
o
AEN3SSY 854 || \J
DAY TW0NGS  of Id
»
n Y6SINI
%y ¥our
b2+ avz e

2-72



£1002

153¢

'

2-73

100 ms | T
3]££100¢] | 223fzezforz 00 £03141734S ISIMYINIOC SSTNN
OAY3S IT1ANIGS ‘82d *DUVIW3HIS 46 MY "SHHO W1 SINTVA NOLSISTY 11V 1
— — — SOVY V081N NI STNTVA WOLIJVEY) v 2 5 _.Nn
_— ——Ee = .8.!& 39 0L SHOISISNVHEL Nak v € 161D TE)
) 20VYNZ 30 OL SHOISISNVYL dNd TIV b vi)
#* |[155ud e
- i
IN| “1OSH34 [ ] 13130_[_azsn 15v1
SNOILYNDIS30 434
| =
| AW‘A“ 03345 320m145
I
1 15 !
oxnoyo |2 € g |
A 44008
p " I
ANIYYNI040Kd | 1 §G— _
132 Xl_ |
n mn b 1) _
2F ASH o Saw i
[
| M A ASH (v K€ 80 NONISS
() [ 1|monis0¢ 11aNIaS
! \ %00}
] FINL L 1 N ” o = = = !
' = @4l [ " T. T
\ /, ANISLYIN “ow .ﬂmw *.» ro “
Lol BN i 5 $w I $3
< L RN PNV Y, A |
A - = D AAAd—AA AN
E Hotow 15 W [/ onf® os w0 v I
o, 170Md$S iy ! RN e " o A
—_— (24 N7 e ) :
E i l_ /9 NnvuMl W10 ¢ .
> > h!
| 051 2500 ord a5 A\..V|ﬁ- 4015 10NWS
[+)} I 1us > AP+ “
[ 14 gd
| st %001 |
i sy 2 Aﬁ Itg !
|
| ww«_ws : AT AVZH \n/ sjaasn tom
JUd ]
| 1anids A% O 4|as~
| . 3, ]
= H
| T » | oun0uD
4 1T
_ +e> OL (b} 1 b R
i 1Y S 5| ase
| Y T pre— 0 r
Nl
o 2 ?|woL0m 3 10M4S
% wonlT] | - o asviion
yid T ) 053] d ; volom 10w 45
=~ 2 92 053] ) B
TR S0 e R _vllll lllll e e o o e e . — — — o ——— — ———— — — e . —— . —— ————— — J LR | va
« Nl 1 opsnmainmo i3m0 me amswo| @
MpORLNY O DN ) ON Mg N
RAZL D e
EE.IJ
mm_.. SNOISIA N




N
8R€1002] v 501 ams  2a2zez/oz2 1300m 1031313345 T5iM8 IHI0 S5 M0 s =
GAE IS BINOI1150d 966 “Mp/) SWHO NI SHOISISTY 1TV 1 15X . | R | __
82d ILYNIHS “SQYYUYIOH IIN ki SHOLIDYAW) TIv 2 vE) | t '0; 1] annous
»9CEHE 38 01 S3001011Y € 13 1 4% 1
TOYPNZ 3 21 SHOLSISNVEL dNd TV ¢ O _ 21> 1 2p] h + S T —

DOYINZ 3001 SHOLSISNVYL NaN TV § in i As- \%v‘l 2| as -

“he 335 #01IVI01 Wlawnr 803 [ §313130_[q350 15V | Ageea VN clac s

*ON| 1053 e e £Avzs

- AR
id

e

[
Lx _ﬂ 2AEpNIVYL
»
A fo
ISNIS NOILISOd INIIR € < 00 )il
SN 35 2Ovwl |94
Lo TSELTT]

ISNIS NOLLISOY FSEWOD| &

$350d 1N113Q

A+ D———e A+
Py

Av24 APT S
as-RQ AS AN
onnou 91§
AFE9 04 A9G e Al-
M-I g— At~
sr|
| A9S+
|
< | SwvuL 2IvM
wn |
— j ue
> 1 14N0O) %33
| 3 ohw NI 138
| q APT+ AVZ4
| | AN
p s
<« | oy
[ ﬁ_u WOILONN ALDOTIA
[ O——F<| tnazs
(3] 1082M2 e |
|
) |
(-1 3A150 U0, 4 "
T22emz 001
o | ¥ X “
26 dil
»id l.n — _
ARZ+ e
nee |
9y
013ins[c u i) ) \._/
AVZS « $n p | = w22 £) O (+)00 #vuL Ol 4
> < ot | »24 X
a2 x t Siad A.ﬁ ity 4 2y i
3] 0
% k 2Im1 |
. £l A 1 )
(+)3mu0 vo10m |1 € 4! 9su 3 _ "
2 | Al _
< _ _
s s | 1] <000 Jvuss i 4
] IR 9| (Haw0M
._."I 3% o] to
AN
- e . ———  — ——— — — ——— -
A2 B P W A D I o
. RITICTET] ]

2-74



2-75

@] mccom_!_ 401 IHS  222/202/002 GON
Y341IdNY dWV 1 ‘BId DILVINIHDS

—— —=
* g ONNOYD

*ON| “19SH3y )

£0)41234S 3SIMINIO0 S5 W

24 S MYA ‘SWHO MI SINTVA WOLSISIW TV | avzs
SOVEVAOU NN M SINTVA WAL 1NV MY T
A9G +
A3
141 A=
28 oy
23
TH
10
N £0
I¥e) 0313730 [03%n 4sv
— SNOILYNYISIG '23Y JNO)
]
ISNIS NOILISOd INI g
<3
a.
(e ]
[+)]

ISNIS MOILISOd 3SHVOD

ISNIS WIVUL
(11}
d2 0)3 33§ @
I3y 24m §9023)] O
OZyeigy 0Ovi @
I3 wiokal v
Tl
B TS

oy

~N

-
(D AS-
ASS
| »_u .—,¢ =
‘ O— 4
vowsl ]
| v [+ 141
6 r\a.J\ H AvZH
[
o)
v ©® H
(27 U g
429°6 4
€ i

9%
207'$
"0

£dl

aNNoY2

ewu———-—-—l-——-——

241

Sdd

113) yvos

113D ¥v 108

o1

Sd

o R

Yidwnt 7733
¥y W05

1112 uv 08




o stooe] 1 so i [z [2,2/02 Gon]
HOIVHVaIS vivd (]
4 318100 03%501 3swng __IILVWIHIS ([~~~ """~~~
——— oo $di AS- —(Bfas -
I!Lllhllll R _|||ll..... s2u|__e2y i .o
[ ] ZYA = .._. *
M |[195u3g 8u) | W 1 .—.[mvlnl ¢|annows
- 1)
N ‘10S¥3d . | 1P | _
1031413395 ISIMMIHLO SSIMN nn AS+
%5 M KA SWHO NI SHOISIS I8 1TV | 0313130 | 033 15v1 |
‘SAVYVION I NI SHOLIDVAYD 1IV 2
‘$90E NI 368 01 $300 MY €
‘QOb¥NZ 38 OL SHOISISNVYL NdN TV ¥ AR2 +
“ZOV¥NZ 33 01 SHOLSISNVML dNd 1V §
Vi QALY AL 335 SMOILY 07 B3dRNE ¥4 o]
. Av viva
(3 A :%\«. $ [loaivuvass .
s2ime .
_ sa001 [ w| o 0
r "W T v cqy !
{ [{] |
»e'r AS+ |
i »2y = |
i e D |
| (s e[ . 2201
_ —F o 031vuva3s
2w
V) | sq00 L 9] on el !
| o T ¥S  yas !t
n | ¢ ag+ !
~ et & I
| 31 ] s a3n
i |
1 i As+ A )
| |
<3 |
]
o _ 1 K1| 307 010
[0} | 1
m 1
| 1
n | i
| @IC Juvas
| )
| ]
| 1
|
[ |
| vivQ Q3
| |
| |
]
- - |
|
|
]
i
|
|
I
F y DS OV Evanw 2o 400 - 200 SN _
[~ [2aed - A VPIRI Sossw OO |
AT 13y WioK3 e e e e e e )
ROV d1¥)3 0 ——— T T T T T e

mu 3uwaet)]
2.1 51002

SHOISIAJY

2-76



9 EPT 4 - 157

THE SCHEMATICS IN THIS SECTION APPLY TO
PerSci DRIVES WITH SERIAL NUMBERS

PRIOR TO 2508 (approximately)

2
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SECTION 8, DRAWINGS

DRIVE-ASSEMBLY DRAWINGS

Data and Interface PCB

Positioner Servo

Spindle Servo

Phased Locked Double F Data Separatof

Lamp Amplifier PCB

Data and Interface PCB, Sheet 1 of 4.
Sheet 2 of 4

Sheet 3 of 4
Sheet 4 of 4

Positioner Servo PCB

Spindle Servo PCB

Phase Locked Double F Data Separator
Lamp Amplifier PCB

LED Assembly, Side £

LED Assembly, Side 1
Phototransistor Assembly, Side @
Phototransistor Assembly, Siae f
Spindle Motor Assembly |
Eject Motor Assembly

Head Load Assembly, Side @

Head Load Assembly, Side 1
Positioner Motor

Read/Write Head Assembly, Side #

Read/Write Head Assembly, Side 1
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9 EPT 4 - 174

PERSCI PARTS

The parts listeé in this section are PerSci Parts for the Mocel

270 Dual Dersity Drive 200131-001.

The pricec quoted were received from PerSci on 1/17/7%. All
parts listed here cshould be ordered direct from PerSci. Their
terms are C.O0.I.

Declers who order parte or their Ltuvsiness letterhesi can
receive partse Jin  acccerdarnce with  the OFRN price schedcul?

ircluced,

Arv partes ordered frem PerSci chould gay fcr Drive Part Nuroner
20013122-001 ro that parts are compatible wit® tre drive ve uce

in the Helics 11 Dicsk Syctem.

You may orcer vour parte frorm:

PerSci Inc.

Attention: Curtomer Service Nepartment
12210 Nebraska Avenue

f'est I.oc Angelecs, California QU225

Teleprhone (213) 820-3764

I
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Model 270
PerSci Parts

175

PART NO. DESCRIPTION OEM PRICE ULIST PRICE
100011-003 Spindle Bub BRearings 5.00 %.50
100019 Micro-Sw. (Disk Presence) 3.00 5.00
100026 MYomentary-Sw. (Eject) 5.00 7.00
100028 Micre~Switch(Cam) 2.00 3.00
1500960-001 Diskette 10.00 10.00
150020-007 Alignment Diskette 45.00 45.00
200042 Belt,Spindle Motor 3.00 5.00
200068 Transdéucer Assy. (Mask) 28.00 33.00
200079 T.amp Amplifier Roard 35.00 45.00
200087-002 Pressure Pad (Gray) .50 «H5
200134 Spindle Servo Beard 50.00 65.00
200137 Positioner Servo Board 70.00 100.00
200213-002 Spindle Servo 15.00 20.00
200214 Heaa Load Assy. Sice 0 15.60 20.00
200215 Bead lLoad Assy., Sioe 1 10.00 15.00
230Cz18 Spindie Mctor : °0.00 120.00
200221 TLED Ascy. Sice 0 10.00 13.00
200222 LED Afsy. Side 1 10.00 13.00
206223-002 wWrite Protect Ascy. Siie Q) 18.00 22,00
200224 Write Protect Ascy. Sicde 1 i8.00 24,06
200228 Positioner Assy. Coaplete 255,00 $00.00
<002£7-CC2 Lamp Ascsy. Positioner 4,00 5.00
200258 Data Separator (Dual Derzitv) 45.00 50.006
200263~001 Data & Interface BOarca 125,09 250.00
20C26¢9 Head & Carraige Assv. Silde 0 ZC.00 70.00
200270-001 Head & Carriage Ascv. Side 1 60.CO 20.00
200272 Scale ASSVY. 2%.00 33.00
200274~002 Phctosense Acsvy. (Indax) £.00 10.06
200308-001 Solar Cell Assv. 2.70 3.50
200310 Bezel “.00 12.00
2003¢4-001 Fject Motor Assy. Sice 0 5C.C0 25.00
2003¢4-002 Eiject itotor BAscsy. Sice 1 50.C0 f5.C0
200422 Core Ascv, €.0C 12.00
200441 Carsd Irsert (Vead Restraint) 1.00 1.30
200458 Holder, Pressure Pad 2.00 2.A0
20C5¢4 Cam Support 2.00 2.50
200631-001 Fiect Arm Side 1 1.65 2.00
200531-002 Eject Arm Side 0 1.¢5 2.00



The

price schecule.

following
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replacement parts are

Please order parts

from

available on

basis from the Processor Technology factory at the following
the Customer Service

A Department bv the part rumber listed in the table.

Processor

Technology Spare
PerSci Model 270 Diskette Drive

DPART NO. DESCRIPTION PRICE =A
100013-02 NMini Larp, Positioner 3.75
100015 Vicro-Sw. (Disk Presence) 7.50
10002% Yomentary-Sw. (Eiject) 12.59
15002C0-007 Aligrment Diskeotte 45.00
200042 Belt,Spindle Motor 7.50
200079 Lamp Amplifier Board 87.50
200087-002 Pressure Pad (Gray) 1.25
200134 Spinile Servo Board 125.00
20021¢e Spincle Motor 137.50
200247-002 Lamp A=rfv. Positioner 10.00
<00157-0C1 Assy, PCR, Data ESeparatcr. 87.50
2002583-007 Dat2a & Interface Board 375.00
200272 Scale Asry. 52,80
200432 Ceone Ascv. 22.80
200458 “1older, Pressure Pad 5.080
2006058 Car, Fiect (specifyv 0 or 1) 3.F3
200131i-C01 270 Dual Drive 12935.60
156500 ThMO311 I 2.50
150A02 MC 1434C-P1 IC 5.75
1504603 7400 IC 3.50
120504 7404 1IC 3.50
150705 7-08 IO 3.00
150¢07 7430 IC 6.25
150603 7432 1C 3.50
150605 7474 1C 4.25
150618 75453 1C z2.50
15361¢ 1M 733 1C 3,25
150200 ZN&4QQ 7ransistor 1.30
1560201 2M8402 mransistor 1.50
150202 2N35460 mransistor 5.25
2000569 Arm, Fiject (old style) 3.50
200631-001 ~rm, Ejzct (unit 1) 5,13
200631-002 Arm, Fj=ct (urit 4.13
200040 loider, Lamd 2,30
20019¢ Ascy, Svupport Vwith Bcarirge 5.63
200220 Cam, Eject Motcr(cside 1) 3.75

* Tinited availabilitvy

limited

Parts



R S o S
.

—— ——— A ——— —— ———  =——

Lo e S . R R W e A At £ O

:;«’_TJL PYATI!O9 EPT 4 - 177 7
a TITLE DWG NO. REV '
~—=\ ASSY TRANSDUCER AMP 200079 SHEET] OF 1
A =g
) 7 1 E:-?. [Veo=r + L4 ” Y
J ~ZRECL _INC L]
y LV Eka . E:L
o [ NO, ! CRAWING TITLE _J CWG MO Qvy REMARKS
o LMD
g &1 1 ! ASSY P.C.B. LAMP AMP 200080 1 F
(==} -
Z S| 2 | HOLDER LAMP 200060 1
: 3 | CAP, LAMP HOLDER 200026 1
© | 4 | CELL SOLAR 200308-001 1
i 5 | LAMP MINIATURE 100013-003 1,
! 6 | SCREW FLT HD 100° SLOTTED 100024-104 4 | 2-56 x 1/4
{7 ! SCREW BD HD 100002-204 | 2 4-40 X 1/4
§ 8 | Tokamc iy Qv ZNES Z5o339.-004] | FS
i 9 | )
i 10 1SOLCEWV, CECIN COUE LNt Ty CAR
i S B _ 41‘ | I
| .
12 ! |
E - —
t 14 TIE, URAP APV
; - - e e e
; 15 . EPOXY SLOW SET © 100063 AR |
.16 | L ; i |
17 ! WIRE LIST . 200186~ t REF
R T i T '.
RE . ; j !
P . | BU—
: i ;
- ' ! ],
i : : !

v ow

USRI |UUPHILUIPIN, P S N S

SN NS SN DU N O O

e § . w Ay -

- oo pemee - sepoewe r'Q.‘ ’m ..}. .

30



no

20013

ITLE owG NO, REV
ASSY DUAL DISKETTE DRIVE 200131 -000 C IsHeEeTl OF 2
PERSCI INC. .
DRAWING TITLE OWaG NO. Qvy REMARKS -
ASSY CENTER AND UPPER DECK  oww| 200227 1 %
ASSY POSITIONER &w| 200228 1 :
ASSY DATA SCPARATOR M SEE BUILD M-

owa NO,

4 } ASSY P.C.B. DATA AND INTERFACE %,

SEE BuwitD w4

!

N

9-28+77

1~

BEZEL . * | 200192-002
ASSY EJECT AND CARRIER & SEE BUILD M5
I AsSY P.C.B. POSITION SERVO @M ] 200137 1 C
ASSY DATA BD PIVOT em | 200226 2 A,
GUIDE HEAD CABLE 1200260 1
SCREW FL HD 82° soC 100030-408 2 |&31x/2
SCREW SOC HD CAP . 100003-416 1 R-32 X 1.00
SCKREW SOC HD CAP ~ | 100003-408 2 8-22x1/2
SCREY BD HD SLOTTED 100002-203 4 A-40 % 2/
SCREU SOC HD CAP 100003512 2 0-372 x2/a -
“SCREW BD HD SLOTTED 100002-204 - la-a0x1/4
SCREWEZ® FL KU SLOTTED I000z5-408 | 4 | 8-22x4/2
CLA“P CABLE 100905-003 2
TIE WELP 1D0DR5-007 A |
JASSY | WRITE PROTEZT (SIDE 0) © SEE BUILD MY
PCACWET, COVER 200230 |
COVEKL , <A E 20032114
ASSY,WRITE PRCTECT (SIDE 1) O SEE BUILD ML
TUBING, HEAT SHEINK 16206E5-258
ER/ACKET, WRITE PROTECT SEE PUILD ML
WASWER, FLAT REDUCED O.D. 100D 72X Z |
WLEEZ , SPu'T WO 1D O7- 500 . ®» (O
LEEEL, IDENT 200088 :
BAT, SLPIORT 200290 I
CUFPOLT LALSNET DT H N {
SCLREN SOC HD AP 1020360 .| 2 Vg X T/
21 |WLELER, SPLIT LOLL o1 -aon | 2 |* & {
=% VWIS UETL, FLAT NS - 600 5 “ijaq
22 |BRACKET, PLO &Y 260t 72 |



PAAYY9 EPT 4 -

17987

— e At e -

1t
S B ASSY., P.C.B. OwWG No, REV
— SPINDLE SERYO 2001 34 F  |sHEET3 oF &
PeErScl. INC. ;
VLEM DRAWING TITLE DWG NoO. Qry REMARKS _
3 34 | CAPACITOR, Kylar 5% 1 Ur| 150104-105 2 C6, 10
4
, B2
: ©| 36 | RESISTOR ¥ 5% 150 150002-151 ! R27
» N1 37 | RESISTOR ¥W 5% 1K 150002-102 ! R26
38 | RESISTOR 2W 5% 15 150004-150 1 R15
39 -
40 | RESISTOR 3w 1% 1K 150001-1001 1 RG
41 | RESISTOR iW 1% 1.1K 150001-1101 1 RS
42 | RESISTOR 23w ,1% 40K 150009-4002 2 R13, 14
43
ty | RESISTOR LW 5% 47 150000-470 1 R24
45 | RESISTOR iW 5% 100 150000-101 2 R25, 28
46 | RESISTOR 3iW 5% 510 150000-511 2 RiZ2, 21
47 | RESISTOR 3W 5% 1K ° 150000-102 Pl P17,16,19,22
48 | RESISTOR iW 5% 10K 150000-103 5 R6,8,10,11,20
49 | RESISTOR 23W 5% 51K 150000-513 2 R3, 9
50 | RESISTOR 3w 5% 100K 150000-1C4 2 R7, 16
51 | et ——t 3053 ILLLLE-300 < ot
52 | RESISTOR 3W 5% 560K 150000-564 1 R1
53 ] RESISTOR _ MWW 5% 220K 150000-224 1 R23
54
55
56
57
58 | CONKECTOR, ANGLE 2 Pin 100042-002 Ji
59 | CONKECTOR, ANGLE & Pin 100040-C04 J2
60
61
| ez
163 - -
ol
65
66

28.



> _ MA'9 EPT 4 - 180 8T
KLU TITLE ASSY., P,C.B. PHASED LOCKED ow NO REY
DOUBLE P DATA SEPARATOR 2001 67000 , E lsmeet2 of 3
MOD 70/270/277 FPeErScl INC.
s DRAWING "TITLE DWG NO, aTy REMARKS
S § 1 | PROCESSED BOARD 200155 1 REV O
“& | 2 | suBAsSY, HARNESS 200398-005 1| ps
[ 3
28 ~ ' '
o« 4 | 1C LMIIN 150600 1 u3
5 | 1c MC1458-P1 150602 1 ju2
6 | IC | 2400 150603 2 ui, 8
7 | 1C 474 150609 4 o4, 6, 7, 9
8 | 1C 2486 150611 1 U5
9 | IC 74123 150612 1 v10
10 | IC 7416 150621 1 U1l
11
12
13
14 | TRANSISTOR 2N4400 150200 2 Q2, 6
15 | TRANSISTOR 2NGL402 150201 m Ql, 4, 7, 8
16 | TRANSISTOR 215460 150202 1 Q5
17 | PRANSISTOR - 2N2913 150203 1 Q3
18
19
20 | DIODE 1N3064 150300 ' 8 - |{CR1,2,3,4,5,6,7,8
21 | DIODE, ZENER IN7524 150302 1 VR1
22 | DIODE, ZENER 1N751A 150311 1 VR2
23
24 .
25 | CAPACITOR, KICA 100 Pf |150102-101 3 cé, 10, 11
26 CAPACITOR, MYLAR 1000 Pt 150101-102 1 Cc9
27 | CAPACITOR, MYLAR ,0015 Uf |150101-152 1 c?
28 | CAPACITOR, MYLAR .01 vz |150101-103 1 cs
29 | CAFACITOR, TANTL., 10% 1 Uf |150100-105 5 cL, 2, 3, b4, 5
30 - .
31
32
33 | RESISTOR VAR., 20 TURN 2K |150003-202 1 R13




raa d EPT 4 - 18l)p¥

: "W [TiTLE ASSY. F.C.B. owa NO. REV
— LAYP ANPLIFIER 200080 A |sHeEET3 oF 3
F';‘)E':EQ“,:)Cl. E.NC.
e DRAWING TITLE l owa wno. Qry REMARKS
g
Fus
S| 3°
D &N
12
38
39
SCEEMATIC 200096 REF |REV £
ARTWORE 200090 REF |REV -




MAYE9 Epr 4 - 182 T

i <

S [TITLE ASSY., P.C.B., PHASED LOCKED owa NO, - REV

— DOUELE LOCKED SEPARATOR 20015T-901 A  |sSHEETL oOF 1
Pl ey o
E:_)E—‘R_&JDCL HNC. _

ITEM
é 'NO, DRAWING TITLE DWG NO. Qry REMARKS

..55': 100 | WIRE, INSULATED AWG 2k A/R JUMPER FROM A TO @

Z ~

o &

s

c




- { . MAT o9 gpT 4 - 18317
“[TiTLe  assy. P.C.B. DWG NO, REV , |
— POSITIONER SERVO 200137 C |sHEET3 OF 5
. P \Q-/ " aNC. T
TE DRAWING TITLE owa No. Qry REMARKS
. 34 | RESISTOR, VAR 2K | 150003-202 1 R33
)
35
s |36 RESISTOR, 3W 5% 1 150008-010 2 | R77,78
—par R5%,55, 50357398757+ |
38 | RESISTOR, iW 1% 1K | 150001-1001 | 12 [(3"2p2es°22 27 2
39 | RESISTOR, 3W 1% 10k | 1s0001-1002 | 7 ~[R43.158.15.28.29,52,
40 RESISTOR, iW 1% BO.6K | 150001-8062 1 R48 : |
41 : —
42 | RESISTOR, 3W 5% 100 150000-101 1 R69
43 RESISTOR, iW 5% 200 1 50000-201 2 | R2,4
44 | RESISTOR, W 5% 510 | 150000-511 1 | R4y |
45 | RESISTOR, iW 5% 750 150000-751 1 R42 |
: RS, 8:,7,00,L8,23,27.
46 | RESISTOR, iW 5% 1K | 150000-102 | 14 [320oa7a "p 0780 8,
47 RESISTOR, iW 5% 1.2k | 150000-122 1 R46
%Y RESISTOR, iW S& 2R 150000-202 1 R38
49 RESISTOR, 3W 5& 3.3K | 150000-332 2 | Re7,71
50 RESISTOR, 3W 5% 3.9K | 150000-392 2 | k1,3
51 RESISTOR, 2W 5% 4, 7K 150000-472 1 R34
52 | RESISTOR, iW 5% 5.1K 150000-512 3 |R12,20,75
53 RESISTOR, 3w 5% 10X 150000-103 - ? f§316711.30.31731.
54 | RESISTOR, 3W 5% 20K 150000-203 1 R37
55 RESISTOR, 3W 5% 22K | 150000-223 3 | R17,24,26
56 RESISTOR, iW 5% 39K | 150000-393 1 RO8
57 RESISTOR, iW 5% 51K | 150000-5173 1 R7
58 RESISTOR, W . 5% 100K 150000-104 B 4§5§¢3?{3°-“°o““-°°'
59
60 |
61 RESISTOR, iW 5% 390K 150000-394 1 R19
62 | RESISTOR, iW 5% 3.9hEG | 150000-395 1 R76
—~ 163 | RESISTOR, 2W 5% 1NEG | 150000-105 2 | R22,25
ol
65
66




- ETE TN | "~ @ No, REV
ASSEMBLY, PCB DATA AND INTERFS EPT 4 - 184  200263-000 A lsuesr_‘z_ OF 6
“| mooeL 270 BASIC BOARD FPERrScCI INC.

g Tf,"' DRAWING TITLE DWG NO. QTY REMARKS _
._,8 1 | BOARD, PROCESSED 200262 1 | REV C ‘
FRl 2
: 3| BRACKET, DATA BD 200171 1 | rRev B
3 4 | INSULATOR, DATA BD 200174 1 | Rev A

5

6

7

8

9

10

11 | Ic “LM31IN | 150600 3 | us, 22, 61

12 | 1¢C MC1406L | 150601 1 | uss

13 | 1¢C MC1458C-P1 | 150602 2 | vao, 51

14 IC 7400 150603 5 | ui1s, 28, 53, 57,60
15 | Ic 7404 | 150604 s | uz20, 30, 38, 41, 49
16 | IC 7408 | 150605 4 | uze, 29, 45, 50

17 | I¢ 7432 | 150608 - 4 | v, s4, 56, 52
18 | IC 7474 | 150609 6. | U14,24,39,46,47,52
19 | I¢ 7486 | 150611 1 {u2
20 | 1c 76123 | 150612 4 |ulo, 12, 25, 44
21 | 1c 76193 | 150614 2 | uaz, 43
22 | 1c 75451 | 150616 1 jur
23 | 1C 75452 | 150617 2 {u3, 36
24 | 1c 75453 | 150618 9 Ju2,3,4,5,6,7,8, 23,59
25 | 1c 72733 | 150619 2 | u3s, 35
26 | IC 7416 | 150621 2 |uis, 48

21 | 1c 7406 | 150622 1 fus?

28 | 1c SN72306P | 150646 2 | uss, 32
29 '

30 | RESISTOR NETWORK 4,7¢ | 150050 1 |us

31 | RESISTOR NETWORK 220/330 | 150051 1 |w \
32 .
33 -




MATDY EPT 4 - 185¢

@ O ‘
« TITLE ASSY., P.C,B. DWG _NO. REV _
POSITIONER SERVO 200137 C IsHEerS ofF 5
el
RPerepScl. INC.
FLEM DRAWING TITLE DWG NO. arTy REMARKS
S SCHENATIC 200136 REF | REV B
z e ARTWORK 2001 38 REF
og
z

22



iR TUHIAGL

[ IS |

:i TITLE 9. EPT 4 = 1gc2WO NO. REV
=4 ASSEMBLY, PCB DATA AND INTE.: e 200263-000 A |sHeeT 4 oF 6
_ | MODEL 270 BASIC BOARD = :,‘_Cl, NC. . _
E 1'WEM] omawing  TiTLE OWG NO. ary REMARKS
Dé’ 55 | CAPACITOR, TANTL 22uF | 150100-226 1 | cas
ES | s6
. 57
2 58
59 | RESISTOR, VARIABLE 2k | 150003-202 1 | Ri54
60 .
61 | RESISTOR % W., 5% 10 | 150002-100 "2 | Rr121,126
62 | RESISTOR ) W., 5% 47 | 150002-470 2 | Re9,70
63 | RESISTOR % W., 5% 68 | 150002-680 4 | R104,105,106,107
64 | RESISTOR % W., 5% 1K { 150002-102 1 | Rri69
65 | RESISTOR, % W., 1% 1.50k | 150001-1501 1 | Rrel
66 | RESISTOR % W., 1% 332 | 150001-3320 2 | R13,14
67 | RESISTOR % W., 1% 1.78K | 150001-1781 1 | Ri38
68 | RESISTOR % W., 1% 3.01K | 150001-3011 1 | Rr78
69 | RESISTOR k& W., 1% 10K | 150001-1002 5 | R108,109,147,148,719
70 | RESISTOR % W., 1% 24.9€ | 150001-2492 1 | R152 -
71 | RESISTOR % W., 1% . 30.1K | 150001-3012-_ 1 | Rig6
72 | RESISTOR % W., 1% 4.64K | 150001-4641 2- | res,87
73 ‘
74 | RESISTOR % W., 5% 10 | 150000-100 13 | R3,10, 12,18,19,
33,34,37,38,41,
42,56,77
75 | RESISTOR % W., 5% 47 | 150000-470 2 | R26,27
76 | RESISTOR % W., 5% 100 | 150000-101 13 | Rr23,29,35,36,39,
40,82,83,84,85,
101,103,128
77
78 | RESISTOR % W., 5% 220 | 150000-221 7 | Rrs,7,49,53,58,
120,125
79 | RESISTOR % W., 5% 330 | 150000-331 13 | R6,8,9,15,16,17,
59,65,66,67,68,
119,124

10



LIaT

:‘ LL l‘.‘!ATF RIAL
x ~|TITLE  assy, P.C.B, 'WG NO, REV .
— LAMP ANMPLIFIE.) EPT 4 - 1870080 | ~ |sneet2 oF
o e
PErScl, INC.
' TEM DRAWING TITLE DWG NO, QTy REMARKS
S 1 | BOARD, PROCESSED 200089 1 REV O
= [
S )
onN y
5 | 1C 1458 150602 3. jut, 2, 3
5 —
2 | TRANSISTCR 2N2222 A 150208 1 Q1
8 .
9 | DIODE, ZENER  IN752 A 150302 1 VR1
10 | CAPACITOR,MICA 100 PF | 150102-101 3 C5,6,7
11 | CAPACITOR, TANT. 1 Uf |150100-105 4 cL, 2, 3, 4
12 .
13 | RESISTOR, VAR 2K 150003202 & |R3, 4, 5, 8, 10,
1/ ,
N 15 | RESISTOR 2W 5% 33 150002-330 1 R1S
16 |RESISTOR gW 1% 1.00K 150001-1001 1 Ro
17 | RESISTOR g¥ 1% 5. 62K 150001-3621 1 R17
18
19 | RESISTOR 3W 5% 1K 150000-102 2 R14, 16
20 | RESISTOR 3w 5% 4,7K 150000472 1 R20
21 | RESISTOR 3W 5% 10K 150000-103 1 R1
* 22 | RESISTOR 3W 5% 51K 150000-513 1 R12
23 | RESISTOR _3W 5% 560K 150000-564 4 R9, 11, 18,13
24 | RESISTOR 3V 5% 5,6¥EG | 150000-565 1 R7
25
26
27 | PIN, MALE 100046 ? TP1,2,3,4,5,6,7
28 | CONNECTOR, 5 Pin 100041 -005 1 J13
29 )
30
31 -
32
33




X e T8 nO, REV
ASSEMBLY, PCB DATA AND INTERF o ... , _ g5 200263-000 A IsHEETE OF 6
MODEL 270 BASIC BOARD PrrScl INC.

g 'Tjg‘ DRAWING TITLE DWG NO. QYy REMARKS

8 101

s [0z
103
104
105
106 ,

107 | CONNECTOR, ANGLE 3 PIN | 100040-003 4 | 09,11,13,14
108 | CONNECTOR, ANGLE 4 PIN | 100040-004 4 | J10,12,19,20
109 | CONNECTOR, ANGLE 5 PIN | 100040-005 4 | J5,15,16,7
110 | CONNECTOR, ANGLE 6 PIN | 100040-006 2 | 917,18
111 | CONNECTOR, ANGLE 10 PIN | 100040-010 1 | J6
112 | CONNECTOR, ANGLE 15 PIN | 100040-015 1 |8
113 CONNECTOR, ANGLE 8 PIN 100042-008 1 Jé
114 | CONNECTOR, ANGLE 10 PIN | 100042-010 1 |33
115 | PIN, MALE 100046 7 | 1P1,2,3,4,5,6,7
116 | SOCKET, IC 150097-014 2 | USE WITH U1 & U1}
117
118 | SCREW 100002-203 4,
119 | WASHER, FIBER 100051 )
120
121 { LUG, SOLDER 100017-002 1
122 | WTRF, INSULATED 100037-024 A/R
123 | TUBING, SHRINK 100095-004 A/R
124 | ADHESIVE, SILICON (RTV) 100012 A/R | USE WITH L1
125
126
127
128
SCHEMATIC i 200264 REF | REV F
ARTWORK 200261 REF




MATERNRIAL

LIoTYT

A T DWG NO. REV
——{ ASSY POSITIONER 9 EPT 4 - 189 200228 SHEET_] OF 2
] PeEpScl. INc.
| o ODRAWING TITLE DWG NO. ary REMARKS
s 1| assv voice con 200024 1
ES T 2 | assy mAGHET 200023 )
2 3 | ASSY TRANSDUCER AMP 200079 ]
2 4
5 | ASSY TRANSDUCER 200068 1
6 | ASSY CARRIAGE SIDE O 200270 -0N1 1.
7 | ASSY CARRIAGE SIDE 1 200269 1
ClMNP, CAo™LE e e L !
g | ASSY SCALE 200272 1
10 HOLDER PRES PAD 200244 2
11 | PAD PRESSURE 202087 2
12 | WASHER FELT 200126 1
13 | SUPPORT CARRIAGE & COIL 200181 1
14 | FRAME POSITIONER 200193 1
15 | ROD GUIDE 200017 2
16 | PLATE DCFLLXION 200254 1
17 | SUPPORT HEAD SIDE 1 200253 )
18 | SPACER HEAD SUPPORT 200255 1
' 19 | Pin PIvOT 200304 2
\\\ 20 | ARM PRES. PAD 200033 2
21 | SPRING TORSION 200303 2
22 | RETAINER. FELT WASHER 200306 [
23 | “0" RING RUBGER 100061 1
24 | RING [XT "[" TYPL 100001-107 A
25 | SCRLY SOC HO CAp 100003-317 1 6-32 X 3/4
26 | SCREW SOC HD CAP 109002- 307, 2 €-32 % 1/2
27 [ 8o i s 13 -2 33 - 2.43x 1
24
29 | SCRIM SET HEX SOC 17N0N4-492 ) 8-32 x 1/8
30 | SCREY HEX SOC BT HD 100014-302 | 4 6-32 X 1/4
31 TCTEN =TLENIET WD 1202.4~%5%2 ) 4-40x 2/ 5
32 leccev. s o0 BT LT 1rei4 cnE t 4-4ox %
33 CLTEW —E7 NI ET =T 104 - L0R - 4.4N% /e

18



——
.

4 TR CeoecT AN CARRIER o ppr 4 - 190 O™® M%00219-000 | D lemeer? of 3
2 PErRSCcI INC.
I NEM] omawiwa  TivLE ODWG NO. QTY REMARKS
S | 3¢ | AR SuPPORT DUAL | 200194 2
1 35 | sprinG, TENSION 100022-002 4
36 | PIN ROLL 100006-116 2
37 | SPRING COMPRESSIOHN 100021-003 2
338 | SCREW BD HD SLOTTED 100002-216 4 4-40 X 1.00
39 | BLOCK CARRIER PIVOT 200202-002 "2
40 | SCREW 8D HD SLOTTED 100002-410 4 €.32 x 5/8
41 | BRACKET LOAD SUITCH 200147 1
42 | SWITCH MICRG (LEVER) 100019 2
43 | SCREW BD HD SLOTTED 100002- 208 ) 4-40 X 1/2
44 | SCREW BD HD SLOTTED 100002-204 2 4-40 X 1/4
45 . {eez oTHER DaSH NO, ML'S
46 | BLOCK PIVOT 200043 )
47 | SWITCH MICRO 100028 4
48 | CA'l EJECT ifTR SIDE O 200058 1
49 BRACKET_EJECT MTR 200289 2
50 | PLATE SIDE LOWER DECK 200148 ] )
51 SEE GTRER PASH NO. ML'S
“52 7 | SUBASSY, GEAR MOTOR 2550254 -00\ \
53 | BRACKET CIRCUIT BD 200167-001 1
54 | SCREW SET HEX SOC 100004~ 405 2 6-32 X 5/16
{ 55{ SLBASSY, GEAR NMOTOR 200254 ~-O0Y2. )
56 PIN ROLL 100006-112 2
57 | TAPE ADHESIVE TEFLON "100059 A/R
58 SCREW SET. HEX SOCKET 100004-403 2
59 6Ty TN C LD CAR lean oENNNI ' 4 40 .72
60 |/ TRI 0ty Lo e fr, - = v 2 PARES 1 -
81 |t ;- AET /
62
63 | WIRE, 24 AUG u.L. | 100037-024 A/R
64 \
65 -
66 -

14 -




|

oTv

> MASY )
Wl e DERLA - s REV
——— ASSY CENTER ANMD UPPERDECK 2b0227 B [sneer! of 2
PERSCI INC.
N -Tg“ DRAWING TITLE DWG NO. Qry REMARKS
oS L1 b ASSY, SPINDLE MOTOR 200218 1
L 2 | ASSY. DISKETTE SPINDLE 200217 1
5 [ T3 { assv,up. EnG. SOL (SIOE 0) 200214 1
© 3 34} ASSY, HD. ENG. SOL (SIDE 1) 200216 1
.51 ASSY, SPINDLE SENSOR 200213-007 1
. 756§ AsSY, LED (SIDE 0) 200221 1
> 37| ASSY, LED (SIDE 1) 200222 - 1
o
9 _
210 4 LTS 1 FCE. SFRINLLE SERVO 2OV DA 1
1l
42 { SPEC BELT SPINDLE MIR. 200042 1
13 | GUIDE DISKETTE 200047-001 2
14 | GUIDE DISKETTE 200047-002 2
15 | STOP DISKETTE SIDE 0 200182 1
16 | STOP DISKETTE SIDE 1 200183 - 1
17 | PLATE CENTER DECK 200149 - 1
18 | PLATE SIDE UPPER DECK 200170 1
19
20 | RRACKET LIFTER PIVOT 200164 - 1
21 | LIFTER PRES AR 200150 - 1
22 | SHAFT LIFTER 200178 1
23 | SUPPORT DISKETTE REF. LNt 2
24 | SHAFT EJECT DUAL 200196 - 1
25 | crank EJECT 200007 2
26 | ACTUATOR EJECT 200006 2
27 | ArM EJECT 200059 2
23 | GUIDE EJECT ARM 200046-N01 ]
29 | GUIUE EJECT AR 200046-002 1
30 | sPRING TORSION 200009 1
31 | SPRING TORSION 200169 1
32 | SPACER, FRENOLIL 200103-227 '
33 200021-002 2

SPACER ALU'. ROUND

16 N



MATORIAL

LIBT

>
e~ TiTee 9 EPT 4 - 1920WG NO REV
o=t ASSY CENTER AND UPPERDECK i 200227 B |sweev! of 2
| PERSCI INC. _
~ ILEOU DRAWING TITLE DWG NO. QvyY REMARKS _
o sl | ASSY, SPINDLE MOTOR 200218 1
z2 2 | ASSY. DISKETTE SPINDLE 200217 1
S [-73 { AssY,HD. ENG. SOL (SIDE 0) 200214 1
© ¥ %4 ASSY, HD. ENG. SOL (SIDE 1) 200216 1
751 ASSY, SPINDLE SENSOR 200213-007% 1
6| Assy, LED (S1DE 0) 200221 1
T b 37| ASSY, LED (SIDE 1) 200222 - 1
Ny ]
9 .
F10:7f £F € FCkL SPINDLE SERVO 20OV DA !
11
42 { SPEC BELT SPLIDLE MIR. 200082 1
13 | GUIDE DISKETTE 200047-001 2
14 | GUIDE DISKETTE 200047-002 -2
15 | STOP DISKETTE SIDE 0 200182 1 N
16 | STOP DISKETTE SIDE 1 200183 - 1 B
17 | PLATE CENTER DECK 200149 - 1
18 | PLATE SIDE UPPER DECK 200170 ]
19
20 | RRACKET LIFTER PIVOT 200164 - 1
21 | LIFTER PRES ARM 200150 - 1
22 | SHAFT LIFTER 200178 1
23 | SUPPORT DISKETTE REF. T et 2
26 | SHAFT EJECT DUAL 200196 - 1
25 | CRANK EJECT 200007 2
26 | ACTUATOR EJECT 200006 2
27 | ArM EJECT 200059 2
23 | GUIDE EJECT ARM 200046-001 1
29 | GUILE EJECT AR:S 200046-002 1
30 | SPRING TORSION 200009 1 \
31 | SPRING TORSION 200169 1
32 | spAcER, FRENOLIC 100103-253 | | B
33 | SPACER ALU. ROUND 200021-002 2

16 N



e MATERIAL: LiIaGT
:TjgswEEJECT AND CARRIER o EPT 4 - 193 owa NOZOOZIQ-CD\ PDV SHEET_._Z_ OF_3
; PERrSCcL. _INC.
L) kEM DRAWING TITLE DWG NO. Qry REMARKS
3 |- 3¢ { ARM SUPPORT DUAL 200194 2
¥ 35 | SPRING, TENSION 100022-002 2
36 | PIN ROLL 100006-116 2
37 | SPRING COMPRESSION 100021-003 2
33 | SCREW BD HD SLOTTED 100002-216 4 4-40 X 1.00
39 BLOCK CARRIER PIVOT 200202-002 2
40 | SCREW 3D HD SLOTTED 100002-410 4 £.32 x 5/8
41 | BRACKET LOAD SWITCH 200147 1
42 | SWITCH MICRO (LEVER) 100019 2
43 | SCREW BD HD SLOTTED 100002-208 4 4-40 X 1/2
44 | SCREW BD HD SLOTTED 100002-204 2 4-40 X 1/4
45 . {ers o1MER pasH No. ML'S
46 | BLOCK PIVOT 200043 4
47 | SWITCH MICRO 100028 4
48 | CAt EJECT ifTR SIDE O. 200058 1
49 CRACKET_EJECT MTR 200289 2
50 | PLATE SIDE LOWER DECK 200148 1
51 StE O3nEK DRSN NO. LS
52 | suBASSY, GEAR MOTOR 200254 -CO \
53 | BRACKET CIRCUIT BD "200167-001 1
54 | SCREW SET HEX SOC 100004- 405 2 6-32 X 5/16
1 55 | sueasey, GeEAr nMoTOR 2004 oz | 1
56 | PIN ROLL 100006-112 2
57 | TAPE ADHESIVE TEFLON 100059 A/R
58 SCREW SET HEX SOCKET 100004-403 2
59 | &cervy X rC LD CAR ones il ' 44> .7=
60 |/ TRT e Lo T Vo -0 % PARSTEE BN SR g
61 L : SRR X /
62 |
63 WIRE, 24 AUG u.L. 100037-024 A/R
64
55 -
66

14 -



VO 28 3 i PN ¥ AW by

> -
W
= ] ey B0SITIONER 9 EPT 4 = 194 | °%C N R[E\v SHEET ] OF 2
PErSCcI. INC. )
e ORAWING TITLE DWG NO. Qry REMARKS i
o & 1| assv vorce con 200024 1
zs 2 | AsSY MAGHET 200023 1
s 3 | ASSY TRANSDUCER AMP 200079 1
© 4
5 | ASSY TRANSDUCER 200068 1
6 | ASSY CARRIAGE SIDE 0 200270 -001 1.
7 | ASSY CARRIAGE SIDE 1 200269 1
C.onP, Ca"LE 3o @ ¢\ \
9 | ASSY SCALE 200272 1
10 HOLDER PRES PAD 200244 2
"11 | PAD PRESSURE 202087 2
12 | WASHER FELT 200126 1
13 | SUPPORT CARRIAGE & COIL 200181 1
14 | FRAME POSITIONER 200193 1
15 | ROD GUIDE 200017 2
16 | PLATE DCFLEXION 200254 1 _
17 | SuPPORT HEAD SIDE 1 200253 1
18 | SPACER HEAD SUPPORT 200255 ]
' 19 | PIn PIVOT 200304 2
\\ 20 | ARM PRES. PAD 200033 2
21 | SPRING TORSION 200303 2
22 | RETAINER. FELT WASHER 200306 v
23 | "0" RING RUBGER 100061 1
24 | RING EXT “[" TYPE 100001-007 A
25 SCRLY SOC HD Chp 100003-312 ] 6-32 X 3/4
26 SCREW SOC HD CAP 109002-30:. 2 €-32 ¥ 1/2
27 1Y K I SUCEEEIRPEANEN PURY 0§ & IV -2)3 - d.42 1
26 |
29 | SCRCM SET HEX SOC 170NN4-492 1 8-32 X 1/8
30 | SCREW HEX SOC BT HD 100014-30¢ | 4 6-32 X 1/4
31 TCTEAN =T CDLET WT 1253:4~-%23 ) 4-43¥ 2/ o '
32 CSCLEY, -2 TOL BT LT Vrey4 c e ! 4-4ox % )
33 (TEW ~E7 NZET KT 10024 - 298 - 4._4NK /7

-~ e

18



LUVLUI=YUY

TITLE 9 EPT 4 - 195 pw@g NO. . REV
ASSEMBLY, PCB DATA AND INicnrmvt 200263-000 A |sHeeT6 oF 6.
MODEL 270 BASIC BOARD =RScl, INC.
CTEMT omawina  TiTLE DWG NO. avy REMARKS
101
102
103
104
-

105
106 ,
107 | CONNECTOR, ANGLE 3 PIN | 100040-003 4 | 09,11,13,14
108 | CONNECTOR, ANGLE 4 PIN | 100040-004 4 | J10,12,19,20
109 | CONNECTOR, ANGLE 5 PIN | 100040-005 4 | J5,15,16,7
110 | CONNECTOR, ANGLE 6 PIN | 100040-006 2 | 917,18
111 | CONNECTOR, ANGLE 10 PIN | 100040-010 1 | J6
112 | CONNECTOR, ANGLE 15 PIN | 100040-015 1 | o8
113 | CONNECTOR, ANGLE 8 PIN | 100042-008 1 ] o4
114 | CONNECTOR, ANGLE 10 PIN | 100042-010 1 |93
115 | PIN, MALE 100046 7 | 7P1,2,3,4,5,6,7
116 | SOCKET, IC 150097-014 2 | USE HITH U1 & U1l
117
118 | SCREW 100002-203 2.
119 | WASHER, FIBER 100051 3
120
121 | LUG, SOLDER 100017-002 1
122 | WYRF, INSULATED 100037-024 A/R
123 | TUBING, SHRINK 100095-004 A/R
124 | ADHESIVE, SILICON (RTV) 100012 A/R | USE WITH L1
125 B
126
127
128

SCHEMATIC ) 200264 REF | REV £

ARTWORK 200261 REF

12




1 ]

as o up s sma A a
.

LiaT

>
[37] =
x L[TITCE pssy. p.c.B, o7 4=~ 1% owa wo, REV .
LA%P ANPLIFIER J 200080 1~ _JsHeeT2 oF
= e
PErSCL INC. _
Yo DRAWING TITLE DWG_NO. Qry REMARKS
S 1 | BOARD, PROCESSED 200089 1 |Rev ¢
=z
= [
23 3
onN y .
5 | 1¢ 1458 150602 3. |u, 2, 3
z —
7 | TRANSISTCR 2N2222 A 150208 1 (a1
8 |
9 | DIODE, ZENER  1k752 A 150302 1 |vmt
10 | CAPACITOR,MICA 100 PF | 150102-101 3 |¢56,7
11 | CAPACITOR, TANT. 1 Uf |150100-105 4 lc1, 2, 3, 4
12 .
13 | RESISTOR, VAR 2K 150003-202 6 |R3, 4, 5, 8, 10,
14 ,
15 | RESISTOR W 5% 33 150002-330 1 |R1s
16 |RESISTOR gW 1% 1.00K |150001-1001 | 1 |R6
17 | RESISTOR g¥ 1% 5.62F |150001-%621 | I |Ri7
18
19 | RESISTOR iW 5% 1K | 150000-102 2 | Ri4, 16
20 | RESISTOR W 5% 4,7x 150000472 1 R20
21 | RESISTOR iW 5% 10K | 150000-103 1 |R1
* 22 | RESISTOR 3w 5% 51K 150000~513 1 R12
23 | RESISTOR 3W 5% 560K | 150000-564 4 Ry, 11, 18,13
24 | RESISTOR 3w 5% 5.6¥EG | 150000-565 1 |Rr?
25
26
27 | PIN, MALE 100046 7 |tP1,2,3,4,5,6,7
28 | CONNECTOR, 5 Pin 100041 -005 1 [a13
29 _
30
31 - _
32
33

22



r“ﬂ.."‘"‘..,\L L.uf

,
T Tivce 9 EPT 4 - 197 | pwa NO. REV
-— ASSEMBLY, PCB DATA AND INTERFACE 200263-000 A |sHeeT 8 oF
2y i
| nooEL 270 BASIC BOARD PErSCI. INC.
c T REM DRAWING TITLE DWG NO. ovY REMARKS
5% 55 | CAPACITOR, TANTL 220F | 150100-226 1 | ces
FS | s6
. 57
3 58
59 | RESISTOR, VARIABLE 2k | 150003-202 1 | Ri54
60 .
61 | RESISTOR % W., 5% 10 | 150002-100 "2 | R121,126
62 | RESISTOR 5 W., 5% 47 | 150002-470 2 | Re9,70
63 | RESISTOR 5 W., 5% 68 | 150002-680 a | R104,105,106,107
64 | RESISTOR k W., 5% 1k | 150002-102 1 | R169
65 | RESISTOR, % W., 1% 1.50k | 150001-1501 1 | re1
66 | RESISTOR % W., 1% 332 | 150001-3320 2 | ri3,14
67 | RESISTOR % W., 1% 1.78K | 150001-1781 1 | Ri3
68 | RESISTOR % W., 1% 3.01K | 150001-3011 1 | R78
69 | RESISTOR % W., 1% 10k | 150001-1002 5 | R108,109,147,148,14¢
70 | RESISTOR % W., 1% 24.9K | 150001-2492 1 | RI152
71 | RESISTOR % W., 1% 30.1K | 150001-3012-- 1 | Ri46
72 | RESISTOR % W., 1% a.64k | 150001-4641 2 | res,87
73 ° .
74 | RESISTOR % W., 5% 10 | 150000-100 13 | R3.10, 12,18,19,
33,34,37,38,41,
42,56,77
75 | RESISTOR & W., 5% 47 | 150000-470 2 | R26,27
76 | RESISTOR % W., 5% 100 | 150000-101 13 | R23,29,35,36,39,
40,82,83,84,85,
101,103,128
77 :
78 | RESISTOR % W., 5% 220 | 150000-221 7 | Rs,7,49,53,58,
120,125
79 | RESISTOR % W., 5% 330 | 150000-331 13 | Rr6,8,9,15,16,17,
: 59,65,66,67,68,
119,124

= ' "



o

LiavT

REV

TITLE ASSY. P.C.B, ) EPT 4 - 1980 —00. REV
POSITIONER SERVO 200137 1'C lsneers oF s
PErScl._INC. j
' LEM DRAWING TITLE DWG NO, QTY REMARKS
SCHENATIC 200136 REF REV B
ARTWORK 200138 REF

OWG NO.
200137

22



— - aa

"t bV g em w

[ p—

Y TTLE 9 EPT 4 - 199 owa No. REV
——4 ASSEMBLY, PCB DATA AND INTERFACE 200263-000 A |8HEET2 OF 6
| MODEL 270 BASIC BOARD 1 PErScl INC.
5 1 LEM DRAWING TITLE DWG NO. QTY REMARKS
59| 1 | BoARD, PROCESSED 200262 1 JREV C
z§ 2
: 3| BRACKET, DATA BD 20017 1 | RV 8
2 4 | INSULATOR, DATA BD 200174 1 | rRev 4
5
6
7
8
9
10
11 | 1c LM31IN | 150600 3 | uis, 22, 61
12 | 1c MC1406L | 150601 1 | uss
13 | IC MC1458C-P1 | 150602 2 | uvso, 51
14 (s 7400 | 150603 5 | v1s, 28, 53, 57,60
15 | IcC 7404 | 150604 "5 | v20, 30, 38, 41, 49
16 | 1c 7408 | 150605 4 | uze, 29, 45, 50
17 1C 7432 150608 . 2 vl9, 54, 56, 58
18 | 1C 7474 | 150609 6- | U14,24,39,46,47,52
19 | IcC 7486 | 150611 1 fua1
20 | IC 78123 | 150612 4 | uo, 12, 25, 44
21 | 1c 74193 | 150614 2 |usz, 43
22 | 1c 75451 | 150616 1 jurz
23 | 1c 75452 | 150617 2 |usi1, 36
24 ] 1cC 75453 | 150618 9 }v2,3,4,5,6,7,8,23,59
25 | 1c 72733 | 150619 2 |uss3, 35
26 | IC 7416 | 150621 2 |uis, a8
27 |1c 7406 | 150622 1 |u3?
28 | I¢C SN72306P | 150646 2 | u3s, 32
29
30 | RESISTOR NETWORK 4.7% | 150050 1 jus
*§ 31 | RESISTOR NETWORK 220/330 | 150051 1 |un
32 -
33




MATORIAL LIOCT

TITLE ASSY. P.C.B. 9 EPT 4 = 2000WG NO, REV )
POSITIONER SERVO | 200137 | C |sHEET3 ofF S
F'D .\b-/ l ﬂNC. o
LEM DRAWING TITLE DWG NO. aQry REMARKS
5 3 RESISTOR, VAR 2K 150003-202 1 R33
4
,S-: 35
eS| 36 | RESISTOR, 3W 5% 1 150008-010 2 | R772,78
2 (N 37 .
3 - 5%, 55,553 57, 98,59+
38 RESISTOR, W 1% 1K | 150001-1001 | 12 [g272o282ma20 17" 2
39 | RESISTOR, iW 1% 10k | 150001-1002 ] 7 ' [R¥3.18.15.28,29,52,
40 RESISTOR, iW 1% BO.6K | 150001-8062 1 R4S
41 .
42 | RESISTOR, 3W 5% 100 150000-101 1 R69
43 RESISTOR, iW 5% 200 1 50000-201 2 | R2,4
4y RESISTOR, 3W 5% 510 150000-511 1 RL47
45 RESISTOR, 3W 5% 750 150000-751 1 R42
: Y _ RO 20, 7,10,18,23,27
46 RESISTOR, ¥ 5% 1K 150000-102 14 35:36-&1455,52-64‘&
47 RESISTOR, W 5% 1.2K 150000-122 1 R46
5% RESISTOR, 3iW 5% 2K 150000-202 I R35 .
-
49 RESISTOR, W 5% 3.3K 150000-332 2 | Re?,71
50 RESISTOR, %W 5& 3.9K 150000-392 2 R1,3
51 RESISTOR, W 5% 4, 7K 150000-472 1 R34
52 RESISTOR, 3W 5% 5.1K 150000-512 3 R12,20,75
53 RESISTOR, iW 5% 10X 150000-103 - 7 13310.11.30.31.51.
54 RESISTOR, iW 5% 20K 150000-203 1 R37
55 RESISTOR, W 5% 22K 150000-223 | 3 R17,2k,26
56 RESISTOR, 3W 5% 39K | 150000-393 1 RoY
57 RESISTOR, 3W 5% 51K 150000-513 1 R7
58 RESISTOR, 2W . 5% 100K 150000-104 8 ‘§31232;30.40.“4.06.
59
60
61 RESISTOR, W 5% 390K 150000-394 1 R19
62 RESISTOR, iW 5% 3.9NEG | 150000-395 1 R76
63 RESISTOR, 3W 5% 1NEG | 150000-105 2 R22,25 \
b
65
66




rasa > 4

. — -

i> . PA4 9 EPT 4 - 201187

LW ’

e S[TiTLE ASSY. P.C.B., PHASED LOCKED OwWa@ NO. - REV

I DOUELE LOCKED SEPARATOR 200157-901 A |sHEETy oOF1
oy Zay
PERSCI. _INC.

g VLM ODRAWING TITLE DWG NO. Qry REMARKS

o =] 200 | WIRE, INSULATED AWG 24 A/R JUMPER FROM A TO0 O

z 3

o8

s

c




AS A were ™ Az L.QT

REV

R

B

Owa NO.
200080

TITLE ASSY, F.C.B, 9 EPT 4 = 202pwG NO, REV
LANP ANPLIFIER | 200080 A |sHeET3 oF 3

PERSCL _INC.

l owa wo. ary REMARKS

-

'L%:‘_ DRAWING TITLE

SCEENATIC ’ "1 200096 REF REV &
ARTVWORK 200090 REF |REV T

76



.9 EPT 4 - 2037".1.

» M _
® W[ T1TLE ASSY. P.C.E. PEASED LOCKED owq NO REV
et DOUBLE P DATA SEPARATOR 2001 57-000 _ £ |sueer2 of 3
MOD 70/270/277 FerrScl. INC.
I DRAWING "TITLE DWG NO. ary REMARKS
-' °.§ 1 | PROCESSED BOARD 200155 1 REV O
| 2 | susassy, HARNESS 200398-005 1 | p6
O - 3
xS - -
° Nl u | 1cC L¥311N 150600 1 jus
5| 1 MC1458-P1 150602 1 . ju2
6 | 1C 7400 150603 2 {u, s
7 | 1€ 474 150609 4 lus, 6,7, 9
8 | 1C  7u4B6 150611 1 us
9 | 1C 74123 150612 1 U10
10 | IC 7416 150621 1 U1l
11
12
13
14 | TRANSISTOR 284400 150200 2 |Qz, 6
15 | TRANSISTOR 2N4402 150201 4 |Q1, 4, 7, 8
16 | TRANSISTOR 215460 150202 1 Q5
17 | TRANSISTOR ~ 2N2913 150203 1 Q3
18
19
20 | DIODE 1N3064 150300 ' 8 -JCR1,2,3,4,5,6,7,8
21 | DIODE, ZENER  1N752A 150302 1 VR1
22 | DIODE, ZENER  1N751A 150311 1 VR2
23 -
24
25 | CAPACITOR, MICA 100 Pf |[150102-101 3 |ce, 10, 11
26 | CAPACITOR, MYLAR 1000 Pf | 150101-102 1 c9
27 | CAPACITOR, MYLAR .0015 Uf |150101-152 1 c7
28 | CAPACITOR, WYLAR .01 U [150101-103 1 cs
29 | CAPACITOR, TANTL., 10% 1 Uf |[150100-105 5 |c1, 2, 3, 4, 5
30 -
31
32
33 |RESISTOR VAR., 20 TURN 2K [150003-202 1 Ri3




LIGT

J . .
< '\ TITLE ASSY., P.C. 9 EPT 4 - 204 pw@ NO, REV
SPINDLE SERVO | 200134 A |sHEET3 oF 4
FPErScI. INC.
M DRAWING TITLE DWG NO. QTY REMARKS
3 34 | CAPACITOR, Kylar 5% 1 urf{ 150104-105 2 c6, 10
4
95 35
: S| 36 | RESISTOR i 5% 150 150002-151 ! R27
> &1 37 | RESISTOR 3 5% 1K 150002-102 f R26
38 | RESISTOR 2W 5% 15 150004-150 1 R15
39 .
40 | RESISTOR 4w 1% 1K 150001-1001 1 RG
41 | RESISTOR iw 1% 1.1K 150001-1101 1 RS
42 | RESISTOR 23w .1% 40K 150009-4002 2 R13, 14
43
44 | RESISTOR W 5% 47 150000-470 1 R24
45 | RESISTOR 3W 5% 100 { 150000-101 2 R25, 28
46 | RESISTOR 2iW 5% 510 150000~511 2 Riz, 21
47 | RESISTOR 3w 5% 1K 150000-102 1 P17,18,19,22
48 | RESISTOR 3w 5% 10K 150000-103 5 R6,8,10,11,20
4o | RESISTOR iW 5% 51K 150000-513 2 R3, 9
50 | RESISTOR 3w 5% 100K 150000-1Ck 2 R7, 16
51 | EEEEERSAT e 205+ S LLLL0-300 2 —E b
52 | RESISTOR 3W 5% 560K 150000-564 1 R1
53 | RESISTOR _ 4 5% 220K 150000-224 1 R23
Sk '
55
56
57
58 | CONNECTOR, ANGLE 2 Pin 1000L2-002 Ji
59 | CONKECTOR, ANGLE & Pin 100040-004 J2
60
61
62
55 g =
6l
65
66

28.




AR AW o a ~

> 1 . . LIST
‘:U TITLE 9 EPT 4 - 205 pwG NO. REV
——{  ASSY DUAL DISKETTE DRIVE 200131 -000 C |sHeerl ofF2
. PErScI. INC.
e DRAWING TITLE OWG NO. Qry REMARKS re
dg 1 | Assy CENTER AND UPPER DECK | 200227 1 E
zs 2 | ASSY POSITIONER &w | 200228 1 A
S [3. p ASSY DATA SEPARATOR M SEE BUILD ML
© }.:4:} ASSY P.C.B. DATA AND INTERFACE ¥Hn SEE BuilLD my
5 | BEZEL . * | 200192-002 1
: ~ 6 ] ASSY EJECT D CARRIER m SEE BUILD MY
2 & {3 | ASSY P.C.B. POSITION SERVO &m] 200137 1 c
SO0 | 8 | Assy paTA BD PIVOT bm| 200226 2 A
9 | GUIDE HEAD CABLE 200260 1
10 | SCrew FL HD 82° soc 100030-408 2 | &321x/2
11 SCREW SOC HD CAP _ 100003-416 1 8-32 X 1.00
12 | SCREW SOC HD CAP N | 100003-408 2 8- x /2
) 13 | SCREW BD HD SLOTTED 100002-203 4 4-40 % /i
13 | SCRLU SOC WD CAP 100003-512 2 10-37 ¥ 3/a
15 | SCREW BD HD SLOTTED 100002-204 7 la-aox1/4
16 | SCREWERZ FL WU SLOTTED 25-A08 | 4 B-22 xV/2
17 | CLAP CABLE 100005-002 2
18 | TIE WELP 10 DRL-CC7 2
19 JASSY, WRITE PROTEIT (SIDE 0) © SEE BUILD MY
57207 | pCACKET, COVER 200230 !
.21, | COVER, S e 20031 \
22 |ASSY WRITE PRCTECT (SIDE 1) O SEE BUILD ML
75 |TUBING, HEAT SHEUINK IC220E-03¢8 | bE
24 JEV/AIKET, WRITE PROTECT SEE BUILD WL
25 |WASLER, FLAT REDAXED O.D. 100093500 7  |1¥0
16 |wWLimkes , SPuT WOl 1aSH2O7- 500 . = (O
27 |LAEEL IDENT 2ccopQ i
728 | BAT, SLPFORT 700290 |
S | eCEPOCT tarsNET DTG\ )
¥ |eceewN S5c WD AP 0oOz8!0 .| 2 Ve X 2/8
21 |WLERWER, SPLIT LOL I00COT - 0N 2 # /4
27 WISUER, FLAT 100223 - 600 ¢ g
22 |BRACKET, PLO BV 260172 !

1o



> ‘ AN & v™ B> g LIZT
w 1] L -
s TITLE 9 EPT 4 206 T ows w~oO. REV ,
=\ ASSY TRANSDUCER AMP 200079 E lsweerl ofl
R = e .
] F=pScl INC. y
o N&O“: CRAWING TITLE _JCWG MNO. QTYyY REMARKS -
G S 1 | ASSYP.CB. LAMP AWP | 200080 1 F
Z S~ 2 | HOLDER LAMP 200060 1
S {3 1 cap, LAW HOLDER 200026 1
© i 4 | CELL SOLAR 200308-001 1
5 | LAMP MINIATURE 100013-003 1.
! 6 | SCREW FLT HD 100° SLOTTED 100024-104 a -| 2-56 x 1/4
{7 1 SCREW BD HD 100002-204 | 2 4-40 X 1/4
bog | ToRasiY asaNEsy 252359-004] | F3
i 9 | . j
; 10 ISOLTEV, FETIN COUE IR N
' i - L
bz !
13 L ; i
14 TIE, URAP IR | 2
; ——— = - e o T —
i 15  EPOXY SLOw SET + 100063 booA/R ]:
- —ft——- — -
P16 . e H ‘ )
{17 ! WIRE LIST ;. 200186+ tREF
Tz T T ) ]
» - o ! E 4'
P . | !
. i 5 !
3 !
i | i
. t
P ! !
: .’ 3 !
f 1
P f ! |
I ‘
! : ‘ | |
s | !
: i i !
S !
: |

BTy

f

30
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~ " e 3 [y ~ - - ~voa

P

2205/3 MATERIAL LIST

< | PERSCI INCORPORATED -

> A .
2 ,
— —{ TITLE g M/L NO. REV
ASSY, DUAL DISKETTE DRIVE EPT 4 - 207 200131001 A
COMPILED BY: DATE|CHECKED BY: DATE|APPROVED BY: DATE RELEASE/CHANGE DATE
) ARl ks PAN 9027
? NEXT ASSY. | 1STUSED ON 54, DWG $128 SHEET ) or |
~ ===
ITEM . LAST
L DRAWING TITLE PWG No. - |ary [copE REMARKS] {
6~ NO. FUZQﬁ
123 USE BASIC ASSY 200131-000 M |
EN LATEST REV AND ADD THE FOLLOWING: |
3 | ASSY, DATA SEPARATOR ™M 200157-001 1| & |Te%%e0t| £ 4
- 00V v
4 | Assy, P.C.B. DATA AND INTERFACEHYN\200263-007 1 Al ey /D
6 | ASSY, EJECT AND CARRIER LIV 200219-001 1] a D
24 | BRACKET, WRITE PROTECT mﬁ{&% 200189 1| o SIDE 1 A

U
pheld Ao Anes

SELECTIONS AND OPTIONS

MODEL: 270

HARD SECTOR, 32 SECTORS

SINGLE DENSITY-PERSCI

REMOTE EJECT: NONE

JURITE PROTECT: NONE

CODE: D= DETAIL PART WITH NO m/L

A= ASSEMBLY WITH M/L

R=REFERENCE DOCUMENT S=SHIP SEPARATE



R e

' MATERIAL LIST

JlYiTLE WG NO, REV :
—{ ASSY DUAL DISKETTE DRIVE 9 EPT 4 - 208 200131 -000 C |IsHeeTl OoF2 |
; 2RSSl INC. )
) :"-E’u DRAWING TITLE DWG NO. Qvy REMARKS v }'ﬁ
. 1 | ASSY CENTER AND UPPER DECK Ry | 200227 1 4
S [T 2 | AsSY POSITIONER | 200228 1 %
Fo3 | ASSY DATA SLPARATOR B SEE BUILD ML| |
i 4 | ASSY P.C.5. DATA AND INTERFACE {y SEE BLILD ML |
5 | srzeL v K 200192-002 1 |
{7 6 | ASSY EJECT AND CARRIER m SEE EUILD MY
-'3, 7 | Assy P.C.5. POSITION SERVO  @pn| 200137 1 C
n | 8 | ASSY DATA BD PIVOT em| 200226 2 A
9 | GUIDE HEAD CABLE 200260 1
10 | SCREW FL HD 82° soc 100030-408 2 &32x1/2
11 SCREW SOC HD CAP ‘ 100003-416 1 R-32 X1.00
12 | SCREW SOC HD CAP ~ 1 100003-408 2 8-22x /2
13 | SCREW BD HD SLOTTED 100002-203 4 4-40x /6
14 | SCRL. SOC HD CAP | 100003-512 2 10-37 x3/4
15 SCREW BD HD SLOTTED 100002-204 7 A-40 % 1 /A -
16 {SCREWR?® FL WU S .OTTED 10002 -408 4 8-22x4/2
17 | CLAMP CABLE . 100005-003 2
18 | TIE WELD 10D 5-207 A
19 |ASSY, WRITE PROTEIT (SIDE 0) O SEE BUILD MY
§'20 |pCaCKET, COVER 200330 |
21 | COVER, SoALE 2003, 4 \
22 |ASSY,WRITE PRCTECZT (SIDE 1) O SEE BUILD ML
75 |TUBING, HEAT SHEUINK IcacaE-22¢ | b
24 JER/CKET WRITE PROTECT SEE PDILD WL
25 [WASWER, FLAT REDICED O.D- 1009900 7 |#10
0 |wimkez, oPuT wond 1a>>27- 800 . & (O
27 JLEEEL 1DENT 20Cc0p 8 i
28 | BAT, SUPIORT 7003250 !
5 CUFPPOIT tArs T DS |
2D | SCREW SOC HD AP 102007810 7 g XS/
21 WLEUER  SPLIT Lo KOO - @O n # 14
27 WIS LER. BELAT 10075 - 600 7 /a4
22 |BPRACKETY, PLO ED 200112 ]




L}

Con 8T
O MAY9 EPT 4 - 209

TITLE

— ALY DUAL DISKETTE pDRIVE

ODWG NO,

2001\~ 000

REV | =
C |sHeEET2 OF 2

jjﬂrr* >GL_INC.

{

N e DRAWING TITLE ows NO. QTYy REMARKS
5%; 24 SCREVJ) ED #D SLoTTED ICOO Z2-208 3 4-40X% ¥¢
a3 g |sCREW, S0C HD cAF 100002-206| 2 | 4-40%3/a
JO[3e lciamp, chBLE 106005002 | 2
2 N




' ' MATYY EPT 4 = 21087

tU TITLE ASSY.. P.C.B, PHASED LOCKED qu NO REYV i
MOD 70/270/277 FPrrScl. INC. {
LEM DRAWING "TITLE Jowe wo. QTy REMARKS
3 § 1 | PROCESSED BOARD 200155 1 REV O
“& | 2 | susAssy, HARNESS 200398-005 1| ps
7 — 3
t 8 '
> N 4 | 1C I3311N 150600 1 U3
5 | 1c MC1458-P1 150602 1 vz
6 | 1C 7400 150603 2 ful, 8
? IC 7474 150609 L ok, 6, 7, 9
8 | 1C 7486 150611 1 us
9 | 1IC 724123 150612 1 vio
10 | IC 7416 150621 1 U11
11
12
13
14 | TRANSISTOR 2N4400 150200 2 Q2, 6
15 | TRAKSISTOR 2N4LO2 150201 4 Ql, 4, 7, 8
16 | TRAKRSISTOR 215460 150202 1 Q5
17 | PRANSISTOR - 2N2913 150203 1 Q3
18
19
20 | DIODE 1N3064 150300 ' 8 - |CR1,2,3,4,5,6,7,8
21 | DIODE, ZENER 1N7524A 150302 1 VR1
22 | DIODEZ, ZENER 1N751A 150311 1 VR2
23 -
24 .
25 | CAPACITOR, KICA 100 Pf }150102-101 3 c6, 10, 11
26 CAPACITOR, MYLAR 1000 Pr 150101-102 1 C9
27 | CAPACITOR, MYLAR ,0015 Uf |150101-152 1 c?
28 | CAPACITOR, MYLAR .01 ur |150101-103 1 cs
29 | CAFACITOR, TAWTL., 10% 1 Uf {150100-105 5 c1, 2, 3, 4, 5
30 p .
31
32
33 | RESISTOR VAR., 20 TURN 2K |150003-202 1 RI3




)

MA® 9 EPT 4 - 21187

[N
"L [T77LE AsSSY. P.C.B. PHASED LOCKED | owa NO. REV .
— DOUBLE F DATA SEPARATOR 200157~ 000 £  IsHeetd oF 3
“ERrScl INC.
_P'NoM | orawing  TiTLE DWG NO aTy REMARKS
3 3| 34
)
* | 35 | RESISTOR 4W 5% 1K | 150002-102 1 | R28
5
: S 36
> N1 3% | RESISTOR 4W 5% 330 | 150000-331 1 R3
38 | RESISTOR W 5% 750 | 150000-751 1 RIS
39 | RESISTOR W 5% 1K | 150000-102 11 R2,4,5,6,12,14,16,
R20,22,26,27
40 ] RESISTOR W 5% 1.5k ]150000-152 1 'R10
41 | RESISTOR 3w 5% 3.3K [ 150000-332 2 R1, 17
42 | RESISTOR 3W 5% 3.9 | 150000-392 2 R23, 24
43 | RESISTOR 3W 5% 5.1k | 150000-512 1 |[Rrot
44 | RESISTOR 4W 5% 5.6K {150000-562 1 R11
45 | RESISTOR 3iw 5% 10K | 150000-103 1 R19
46 | RESISTOR W 5% 155 | 150000-153 1 R9
47 | RESISTOR 2w 5% 22K | 150000-223 2 R7, 18
48 | RESISTOR 3V 5% 240K | 150000~244 1 R8
49
50
51
52 | HPUSTNG, CONNECTORy 10 Pin | 100032-010 1 P6
53
54
55
56 | PIM, NALE 100046 5 TPl, 2, 3, 4, 5
57
58 | WIRE, INSUL,, AWG 24
59
60 T
61 ; R ) .
SCHEMNATIC 200115 REF | REV C
ARTWORK 200156 REF




————

< F MAYg ppr 4 - 21237

TITLE ASSY. P.C.B., PHASED LOCKED ODWG NO. - REV

] DOUELE LOCKED SEPARATOR 200157 -001 A [SHEET1 OF 1
DERSCGI. INC. o

Lo DRAWING TITLE Jowa No. QrTy REMARKS

d 2

t=| 200 | WIRE, INSULATED AWG 24 A/R JUMPER FROM A TO O

—

8

o

!




: MAT o gpr 4 - 21387
TITLE OWG3 NO,
ASSEMBLY, PCB DATA AND INTERFACE 200263-007

REV

SHEET! oF 1

MODEL 270 HARD SECTOR 32 SECTORS

IPERSCL JNC

EM
ﬂpj

DRAWING TITLE

Iowe NO.

QTY

REMARKS

USE BASIC BD 200263-000

LATEST REVISION AND ADD

THE FOLLOWING:

ASSY, SELECT MNODULE

200288-003

Ull

CAPACITOR, TANTL., 10%

0.1UF

150100-104 .

C36

CAPACITOR, TANTL., 10~

1UF

150100-105

C40,41

RESISTOR, % W., 5%

11K

150000-113

R33,94

il lwin —

WIRE,

INSULATED, AWG 24

A/R

JUAPER FROM A T0 B

JUMPER FROM D TO E

JUMPER FPOM F TO G

JUNPER FRO"M H TO

JUNPER

JUMPER FROM R TO

J
FROM 11 TO P
S
Y

JUMPER FROM ¥ TO

JUMPER TRO!! AA TO 4B

JUMPER FROM AD TQO AF

JUMPER FROM AH TO AK

JUMPER FROM AL TG A™

JUMPER FROM AT TO AY

JUMPER FROM AU TO AW

JUMPER FROM EA TO BB

JUMPER FROM BD TO BE

Jed ] dled<d<d< <IN IS RS

JUMPER FRO! BH TO BJ

JUMPER FROM BK TO 8M V

SECTOR "O" JSUMPER 32 /

NOTE :

JUMPER POINTS NOT LISTED

SECTOR "1" JUMPER 32 ¥

ARE OPEN (WOT USED)

CHASSIS GND W1 v




(&) Ald b b b Ld B AL B

b b Lo @

T TITLE 9 EPT 4 - 214 DWG NO, REV
~4 ASSEMBLY, PCB DATA AND INicrrAct 200263-000 /A |SHEET2 OFS6_
MODEL 270 BASIC BOARD PeErScl INC.
= _'Ifo“ DRAWING TITLE DWG NO. QTy REMARKS -
o 1 | BOARD, PROCESSED 200262 1 | REV C
[ 2
3 | BRACKET, DATA BD 200171 1 | REV B
4 | INSULATOR, DATA BD 200174 1 | REV A
5
6
7
8
9
10
11 | IC LM31IN | 150600 3 | u1s, 22, 61
12 | IC MC1406L | 150601 1 | uss
13 | IC MC1458C-P1 | 150602 2 | vao, 51
14 IC 7400 150603 5 | uis, 28, 53, 57,60
15 | IC 7404 | 150604 5 | veo, 30, 38, 41, 49
16 | Ic 7408 | 150605 s | uze, 29, 45, 50 )
17 IC 7432 150608 4 U19, 54, 56, 58
18 | Ic 7474 | 150609 6 { U14,24,39,46,47,52
19 | IC 7486 | 150611 1 | uv21
20 | 1cC 74123 | 150612 4 |ulo, 12, 25, 44
21 | IC 74193 | 150614 2 |uaz, 43
22 | 1cC 75451 | 150616 1 ju17
23 | IC 75452 | 150617 2 fu3sl, 36
24 | 1¢C 75453 | 150618 9 |v2,3,4,5,6,7,8,23,59
25 | 1cC 72733 | 150619 2 |u33, 35
26 | IC 7416 | 150621 2 |u13, a8
27 | IC 7406 | 150622 1 |us7
28 | IC SN72306P | 150646 2 | u3s, 32
29
30 | RESISTOR NETWORK 4.7k | 150050 1 juo
31 | RESISTOR NETWORK 220/330 | 150051 1 |un )
32
33




ramAaATaRI AL

LICT

T TITLE 9 EPT 4 - 215 DWG NO, REV
———1 ASSEMBLY, PCB DATA AND INIEKrALEt 200263-000 /A |SHEET3 OF6_
_ \_MODEL 270 BASIC BOARD PeErScl INC.
= (VIEM DRAWING TITLE DWG NO. QTY REMARKS
.2 | 34 | TRANSISTOR 284400 | 150200 5 | Q2,26,27,28,31
K
35 | TRANSISTOR 2N4402 | 150201 25 | Q3,4,5,6,7,8,9,10,
13,16,17,18,19,20,
21,22,23,24,25,
29,30,32,33,34,35
36 | TRANSISTOR 2N5460 | 150202 4 | Q11,12,14,15
37 | TRANSISTOR 2N2913 | 150203 Q1
38 | TRANSISTOR 2N706A | 150207 4 | Q36,37,38,39
39
40
41
42 | DIODE IN3064 | 150300 16 CR3.4}5,6,7,8,
9,10,11,12,13,14,
15,16,17,18
43 | DIODE, ZENER IN752A | 150302 1 ] VRl
44 DIODE, ZENER IN759A | 150313 2" | VR2,4
45 | DIODE, ZENER IN751A | 150311 1 | VR3
46 | INDUCTOR 200UH 150094 1 L
47 | CAPACITOR, MICA .001UF | 150102-102 2 | 58,59
48 | LAPACITOR, MICA 220pf 150102-221 1 | C14
49 | CAPACITOR, MICA 100pf | 150102-101 3 | c1,50,51
50 | CAPACITOR, MICA 510pf | 150102-511 4 | C21,26,46,49
51 | CAPACITOR, MYLAR .001UF | 150101-102 2 | c3,4
52 | CAPACITOR, CERAMIC .01UF | 150103-103 15 | €7,11,18,20,24,25,
28,30,34,37,38,43,
45,52,56
53 | CAPACITOR, TANTL 10% 0.1UF | 150100-104 3 ]C35,42,44
54 | CAPACITOR, TANTL 10% 1UF | 150100-105 23 |c2,5,6,8,9,10,12
13,15,16,17,19, 22,
23,27,29,33,39,47,
53,54,55,57




TAYTORQIadu

LIGT

TTivee 9 EPT 4 ~ 2165WG NO. REV
—{ ASSEMBLY, PCB DATA AND INTExraut 200263-000 A leHeer 4 oF 6
_ | ropeL 270 BASIC BOARD E@ Hé_g_! NC. )
STEM]  omawina  Tivie [owa wo. ary REMARKS )
w | 55 | CAPACITOR, TANTL 22UF | 150100-226 1 | cas
S [ s6
57
58
59 | RESISTOR, VARIABLE 2k | 150003-202 1 | Ris4
60 .
61 | RESISTOR ) W., 5% 10 | 150002-100 2| ri121,126
62 | RESISTOR % W., 5% 47 | 150002-470 2 | Re9,70
63 | RESISTOR ) W., 5% 68 | 150002-680 4 | R104,105,106,107
64 | RESISTOR 3 W., 5% 1K | 150002-102 1 | Ri69
65 | RESISTOR, % W., 1% 1.50k | 150001-1501 1 | rel
66 | RESISTOR % W., 1% 332 | 150001-3320 2 | R13,14
67 | RESISTOR % W., 1% 1.78K | 150001-1781 1 | Ri3s
68 | RESISTOR % W., 1% 3.01k | 150001-3011 1 | R78
69 | RESISTOR % W., 1% 10K | 150001-1002 5 | R108,109,147,148,1
70 | RESISTOR % M., 1% 24.9K | 150001-2492 1 | Rr152 -
71 | RESISTOR % W., 1% 30.1K | 150001-3012 1 | R146
72 | RESISTOR % W., 1% 4.64K | 150001-4641 2| rse,87
73
74 | RESISTOR % W., 5% 10 | 150000-100 13 | R3,10, 12,18,19,
33,34,37,38,41,
42,56,77
75 | RESISTOR % W., 5% 47 | 150000-470 2 | R26,27
76 | RESISTOR % W., 5% 100 | 150000-101 13 | Re3,29,35, 36, 39,
40,82,83,84,85,
| 101,103,128
77 |
78 | RESISTOR % W., 5% 220 | 150000-221 7 | Rr5,7,49,53, 58,
120,125
79 | RESISTOR % W., 5% 330 | 150000-331 13 | r6,8,9,15,16,17,
59,65,66,67,68,
119,124
_




|-#

MATORIAL

LICT

20026 ~~0

o

TITLE 9 EPT 4 -~ 2170WG NO, REV |

ASSEMBLY, PCB DATA AND INitkraic 200263-000 /Y JSHEETS OF6 -
| MODEL 270 BASIC BOARD PErSCcL INC.
TL:EOU DRAWING TITLE DWG NO. QTY REMARKS

80 | RESISTOR % W., 5% 510 | 150000-511 1 | RIN

81 | RESISTOR % W., 5% 1k | 150000-102 24 | R1,2,48,52,64,71,

' 72,73,74,89,92,95,98,
112,114,117,118,122,
123,132,134,158,166,
170

82 | RESISTOR % W., 5% 2k | 150000-202 10 | R22,24,28,30,
110,115,116,133,
137,139
83 | RESISTOR % W., 5% 680 | 150000-681 1| R2s
84 | RESISTOR % W., 5% 3.9k | 150000-392 4 | R4,45,57,135
85 | RESISTOR % ., 5% 4.7k | 150000-472 11 | R60,61,175,
| 130,136,155,159,
, 160,161,167,168
86 | RESISTOR % W., 5% 5.1k | 150000-512 1 | R153
87 | RESISTOR % W., 5% 6.8k | 150000-682 5 | R46,47,50,51,62
88 | RESISTOR % W., 5% 10k | 150000-103 23 | R20,21,31,32,43,44,

" | 54,55,79,131,151,156,
157,162,163,164,165,
171,172,173,174,90,96

89 | RESISTOR % W., 5% 15k | 150000-153 2 | R100, 102
90 | RESISTOR % W., 5% 18k | 150000-183 1 | R63
91 | RESISTOR % W., 5% 20k | 150000-203 2 | R141,144
92 | RESISTOR % W., 5% 22k | 150000-223 3 | R75,76,80
93 | PESISTOR % W.,- 5% 30k | 150000-303 3 | R93,99,140
94 '
95 | RESISTOR % W., 5% 39k | 150000-393 2 | R143,145
96 | RESISTOR % W., 5% 47¢ | 150000-473 3 | R150,176,177
97 | RESISTOR % W., 5% 220K | 150000-224 2 | R91,97
98 | RESISTOR % W., 5% 100Kk | 150000-104- 2 |- R113,129
99 | RESISTOR % W., 5% 240K | 150000-244 1 | ria2
| 100 | RESISTOR % W., 5% IMEG | 150000-105 1 | Riz27




REV

ASSEVBLY, PCB DATA AND INTE ® EFT 4 = jmw“ 200263-000 % lsmeers oF 6
MODEL 270 BASIC BOARD zRSCI. INC. 2
e DRAWING TITLE DWG NO. QTy REMARKS 1
101 | -
102
103
104
105
106 |
107 | CONNECTOR, ANGLE 3 PIN | 100040-003 4 | 99,11,13,14
108 | CONNECTOR, ANGLE 4 PIN | 100040-004 4 | 310,12,19,20
109 | CONNECTOR, ANGLE 5 PIN | 100040-005 s | J5,15,16,7
110 | CONNECTOR, ANGLE 6 PIN | 100040-006 2 | 017,18
111 | CONNECTOR, ANGLE 10 PIN | 100040-010 1 | J6
112 | CONNECTOR, ANGLE 15 PIN | 100040-015 1 | J8
113 | CONNECTOR, ANGLE 8 PIN | 100042-008 1|98
114 | CONNECTOR, ANGLE 10 PIN | 100042-010 1 | 93
115 | PIN, MALE 100046 7 | 7r1,2,3,3,5,6,7
116 | SOCKET, IC 150097-014 | 2 | USE WITH U1 & U1l
117
118 | SCREW 100002-203 .
119 | WASHER, FIBER 100051 2
120
121 | LUG, SOLDER 100017-002 1
122 | WiRF, INSULATED 100037-024 A/R
123 | TUBING, SHRINK 100095-004 A/R
124 | ADHESIVE, SILICON (RTV) 100012 A/R | USE WITH L1
125 i
126
127
128

SCHEMATIC 200264 REF | REV £

ARTHORK 200261 REF




MATERIAL LisTY

B Tivee 9 EPT ¢ - 219/ PWO NO. REV I
—1 ASSY EJECT & CARRIER 200219-CO\ D |sHeev) ofF 3
Al FPERpScL _INC.
Lg} F'_'{fgi DRAWING TITLE DWG NO. Qvy REMARKS
. § 1
~ 2 | PLATE CARRIER SIDE 0 200054 1
| 3 | RING EXT. "E" TYPE 100001-004 6
4 . )
5 | SHAFT CONE 200073 2
r-| 6 | SPRING,COMPRESSION COWE 200360 2
7 | wASazz sHim 200081-091 2
8 | CONE THRUST 20035 2
o~
9
10 | FLAMGE CouE 200226 2
11 | BEARING BALL FLANGED 100011-001 2
12 | NUT HEX ' 100015-100 2 #2
-~43. | ASSY PHOTOSENSE 200274-002 2
| 18 | WASHER FLAT 100008-100 2 #2
15 | SCREW SOC HD CAP. 100003-104 2 2-56 X 1/4
16 | CAM EJECT MTR SIDE 1 200220 1
17 SPRING,CTUE 200259 2
18 | FOAM PRESSURE 200103 4
19 | PLATE CARRIER SIDE 1 200166 1
20 | SCREW BD HD SLOTTED ° 100002-203 12 4-40 X 3/16
21 | BRACKET CIRCUIT BD 200167-002 1
22 | GUIDE DISKETTE 200047-002 2
23 | GUIDE DISKETTE 200047-001 2
24 | SWITCH MOM, PUSH 100026 2
25 | PIN ROLL 100006-408 2
26 | RING EXT. “E" TYPE 100001-002 2
27 | BEARING BALL 100029-002 2
28 | ASSY, CFLI0L CAM 200035-001 )
22 | ASSY, CEAVNK CAN 279077 DT \
“30 . | BEARING OILITE 1000027 2
31 | BLOCK CARRIER PIVOT 200202-001 2
32 | SCREW SOC HD CAP 100003- 206 8 4-40 X 3/8
33 | SCREW BD HD SLOTTED 100002- 206 1o | 4-40 x 3/8




MATERIAL LiaT

.,T;\gs € JECT AND CARRIER 9 EPT 4 - o OWO "0200219-00\ PDV SHEET.. OF 3

L PErScL _INC.

‘_ﬁQJ DRAWING YTITLE DWG NO. o R 4 REMARKS

. 34 | ARM SUPPORT DUAL 200194 2
35 | SPRING, TENSION 100022-002 4
36 | PIN ROLL 100006-116 2
37 | SPRING COMPRESSION 100021-003 2
3¢ | SCREW BD HD SLOTTED 100002-216 4 4-40 X 1.00
39 BLOCK CARRIER PIVOT 200202-002 2
40 | SCREW 3D HD SLOTTED 100002-410 4 .32 X 5/8
41 | BRACKET LOAD SUITCH 200147 1
42 | SWITCH MICRO (LEVER) 100019 2
43 | SCREW BD HD SLOTTED 100002-208 4 4-40 X 1/2
44 | SCREW BD HD SLOTTED 100002-204 2 4-40 X 1/4
45 o {orz otHER pasE no, ML'S
46 | BLOCK PIVOT 200043 4
47 | SWITCH MICRO 100028 4
48 | CA! EJECT TR SIDE O 200058 1
49 BRACKET EJECT MTR 200289 2
50 | PLATE SIDE LOJER DECK 200148 1
51 SEE CTInEK DASH NO. maL'E

[ 52 | suesaSSY, cEAR MOTOR 2002.54-001 \
53 | BRACKET CIRCUIT BD 200167-001 1
54 | SCREW SET HEX SOC 100004 - 405 2 6-32 X 5/16

- 55 SLBASSY, CGEAR NMOTOR 200224 -2 1
56 | PIN ROLL 100006-112 2
57 | TAPE ADHESIVE TEFLON 100059 A/R
58 | SCREW SET HEX SOCKET 100004-403 2
59 CLLivsi 7% T C LD CAR N0 il ' 4 4> .72
60 |/ Tro ot L lgo 2z A b
2N N Y 2 /

— |
63 | WIRE, 24 AUG U.L. | 100037-024 A/R
64 n
55 7
66




N KeMoTEL LobGld

g - MATYTGRIAL Lun"
2l ASSY EJECT AND CARRIER o 4 = 221 PW® NB514.000 'y Jsueéri of 3
) — FPERSCL_INC.
& | No DRAWING TITLE DWG NO. QrTy REMARKS
5% 67
ENY 68 { TIE WRAP 100086-003 A/R
2 69
> 70 | TUBING HEAT SHRINK 100095-002 A/R | 1/8 ID
71 | TUBING HEAT SHRINK 100095-004 AR, | 174 1D
- . .
73 | TERMINAL 24 AWG 100090-024
74 | TERMINAL 18 AWG 100090-018
75
76
77 | WIRE LIST . 1 200185 REF
— . ; :
| 79
) 80 |-veassy, maTazes B Y o%e s B Piy
(‘ =3 SUEAZTN. JATMESS 20202%7 -23Ce ] Fs
| a0 |eorasss, sataz©c 200222 -552 N T
Q. [ eUBASSY, HATUEILL R Ok e el { FiT




O ' MATERIAL LIST ,
—]{ "hssy' Center A uppERDECK ® EPT 4 - 222 °%° “po27 Rév sneet ! of 2
ERSCL_INC. -
-N TIEQ: DRAWING TITLE ODWG NO. QTYy REMARKS \
S fsstl | AssY, SPINDLE HOTOR 200218 1
< 2 | ASSY.DISKETTE SPINDLE 200217 1
3°4 ASSY,HD. ENG. SOL (SIDE 0) 200214 1
~¥ 4 { ASSY, HD. ENG. SOL (SIDE 1) 200216 1
175 | ASSY, SPINDLE SENSOR 200213-007 1
. [FiE6 | ASSY, LED (SIDE 0) 200221 1
p f J.:| ASSY, LED (SIDE 1) 200222 - 1
Ny )
9 =
*;10 RES 1 FCkl. SPINDLE SERVO 200134 1
Y
.12 | SPEC BELT SPINDLE MIR. 200042 1
13 | GUIDE DISKETTE 200047-001 2
14 | GUIDE DISKETTE 200047-002 © 2
15 | STOP DISKETTE SIDE O 200182 1
16 | STOP DISKETTE SIDE 1 200183 - 1
17 | PLATE CEWTER DECK 200149 - 1
18 | PLATE SIDE UPPER DECK 200170 1
19
20 | RRACKET LIFTER PIVOT 200164 - 1
21 | LIFTER PRES ARN 200150 - 1
22 | SHAFT LIFTER 200178 1
23 | SUPPORT DISKETTE REF. T e 2
24 | SHAFT EJEET DUAL 200196 - 1
25 | cramk EJECT 200007 2
26 | ACTUATOR EJECT 200006 2
27 | AkM EJECT 200059 2
28 | GUIDE EJECT ARM 200046-001 1
29 | GUILE EJECT AR 200046-002 1
(| 30 | spring TORSION 200009 1 )
| 31 | SPRING TORSION 200169 1
32 | SPACER, FRENOLIL 200103-2¢€73 )
33 | SPACER ALUM. ROUND 200021-092 2



;Cl')' - . w“'w”‘mul'.;)\f‘::‘nw\__'L' T LieTr

P TITLE 9 EPT 4 -~ 2230WG NO, REV

——{ " ASSY CENTER AND upPEr DEC? BPT. % = : 200227 B lsHeev2 oF 2

- == . INC.

¢ I'noM] omawinag  Tivee DWG NO. QTy REMARKS

5& | 34 | SPACER ALUM ROUND 200021-004 2

i 35 JwesUER | SHIM 2¢0C81-Co | 2

: 36 | STAMDTOFRR, REATTING 200197 2

2 37 |cover . sr0nE cervd e |
38 SPRING COMP 100021-002 3
39 | NAaswTO, Tasadu 1030 -DD 3.
40 PIN ROLL 100006-104 2 1/16 DIA X 1/4
4] PIN ROLL 100006-116 2 1/16 DIA X 1
42 PIN ROLL 153230¢-403 2 . 1/8 DIA X 1/2
43 | scr=w =i 2t SWOTTED VO i { 4-40 % 10
44 | cLTEN o HD B82°SLOTTED o029 214 2 4-40 x /8
45 | SCREW BD HD SLOTTED 100002-10& 3 2-56 X V/2
46 SCREW BD HD SLOTTED 100002-203 = 4-40 X 3/16
47 | SCREW BD HD SLOTTED 100002-204 & 4-40 X ‘/4
48 | SCREW BD HD SLOTTED 100002-214 4 4-40 X 7/8

( 43 | SCREW BD HD SLOTTED 100002-406 5 8-32 X 3/8
50 | SCREW BD HD SLOTTED 100002-424 2 8-32 X 1-1/2
51
52 | SCREW SET SOC HD 100004-294 ] 4-4n X 1/4
53
54 SCREv! SOC HD CAP 100003-206 2 4-40 X 3/8
55 .
56 | SCREW SOC HD CAP 100003-408 2 8-32 X 1/2
57
58
59 CLAMP CABLE 100095-991 1 1/16 DIA
60
61 | RING EXT. RET "E" TYPE 100001-002 4 1/8 DIA
62

, 63 | TAPE ADHESIVE TEFLON, 100059 A/P

( 64 ) T T
65
56



MATERIAL

LIST

_{ Tassy POSITIONER 9 EPT 4 - 2.2.?.9w° Too0228 A SHEET ] OF 2 |
PERSCL INC. _
, 'TLtAM DRAWING TITLE DWG NO. QTY REMARKS i
ST 1 | Assy voice colL 200028 1
< 2 | ASSY MAGNET 200023 1
3 | ASSY TRANSDUCER AMP 200079 ]
4
5 | ASSY TRANSDUCER 200068 1
6 | ASSY CARRIAGE SIDE O 200270 -051 1.
7 | ASSY CARRIAGE SIDE 1 200269 1
CLbL NP, CcoTLE 008 |
9 | ASSY SCALE 200272 1
10 | HOLDER PRES PAD 200244 2
71 ) pay pressure 200087 2
12 | WASHER FLLT 200126 1
13 SUPPORT CARRIAGE & COIL 200181 1
14 | FRAME POSITIONER 200193 1
15 | ROD GUIDE 200017 2 _
16 | PLATE DCFLLXION 200254 1
17 | SUPPORT HEAD SIDE 1 200253 1
18 | SPACER HEAD SUPPORT 200255 ]
19 | PIN PIVOT 200304 2
NI 20 | ARM PRCS. PAD 200033 2
21 | SPRING TORSION 200303 2
22 | RETAINER. FELT WASHER 200306 !
23 | "0" RING RUBLER 100061 ]
74 | RING EXT “[" TYPL 100001-002 A
25 | SCRCW SOC HD Cap 110003-312 ] 6-32 X 3/4
26 | SCREW SOC HD CAP 1017003- 304 2 €-32 X 1/2
27 oY e R P SN o T e S X - - A
26
29 | SCRLW SET HEX SOC 1900N4-402 ] 8-32 X 1/8
30 | SCREW HEX SOC BT HD' 100014-306 | 4 6-32 X 1/4
31 | 7€ eN “FwSDLET WD 12006 - %072 ) 4-4ADX 2/ -
32 |SCrev. —Ef TOC BT LT 1rE14 TN ! 4-4ox %1
33 | QUTEW ATV Nt €T LT 104 - 298 - A_ANK ify




LIGT

—L MATYORIAL
_\ -0 REV
TITLE o zbr 4 - 225 °WC " |
—4 ASSY POSITIONLR - : 200228 A [sHEET 2 OF 2
. PeErGCL INC.
- ‘N_EQ?‘ DRAWlNO YITLE OWG NO. QTY REMARKS
‘o 33 | WASHER FLAT 120008200 2 | =4
o
&1 35 | uwASHER CURVED SPRING 100009-202 © | s
36 WA —EL FLAT RED OD- S enl L EAs N - A
37 SCRCY 0D HD SLOTTED 100002-103 2 1 2-5% K 2/io
35 | SCREw BC HD SLOTTED 100002 - 206 1 la.40x2/3
35
30
41
32
43 LG . SoLreR Yolnlok RETe at) 1
44 ;_- ?-J . ‘_\’LL —‘, :3‘_'. . _‘)4‘. -
45 SPBEASES i -
£ Yy CABLE o deo oo ] .
a6
47 LOCTITE E‘-—'A:’TH\‘.S 170064 fv
\ 48
(&
50
5l R it y RPN L S - =
Ty~ l .y
| 52 ) WREL VLR VGl B
T - (I Vel 70
oo =Sl el | S AT TR ARl ALY et —~— -
:,AJ v = "‘) )'3 I ,-\{(_
’




LIBT

;“‘ MATERIAL
=\ [Tivce ASsY. P,C.B. 2 EPT 4 - 226/ DWG NO, “EV] .
LAMP ANPLIFIER : 200080 . | A |sHeEeT2 oF3
“q -
PERSCL._INC. )
ot ] DRAWING  TITLE DWG NO. QTY REMARKS
G 1 | BOARD, PROCESSED 200089 1 REV C
4
3 [
zs |3
oN y
5 | 1C 1458 150602 3. jut, 2, 3
z _ —
7 | TRANSISTOR 2N2222 & 150208 1 Q1
8 .
9 | DIODE, ZENER INK752 A 150302 1 VR1
10 | CAPACITOR,MICA 100 PF | 150102~101 3 €5,6,7
11 | CAPACITOR, TANT. 1 Ur |150100-105 N ci1, 2, 3, 4
12 )
13 | RESISTOR, VAR 2K 150003-202 6 |R3, 4, 5, 8, 10, :
14 | ,
15 | RESISTOR W 5% 33 150002-330 1 R15
16 | RESISTOR gw 1% 1.00K 150001 -1001 1 R6
17 | RESISTOR gW 1% 5.62K 150001-5621 1 R17
18
19 | RESISTOR 3W 5% 1K 150000-102 2 R14, 16
20 | RESISTOR 3w 5% 4, 7K 150000472 1 R20
21 | RESISTOR 31w 5% 10K 150000-103 1 R1
22 | RESISTOR 3W 5% 51K 150000-513 1 R12
23 | RESISTOR 3W 5% 560K 150000-564 4 R9, 11, 18,13
24 | RESISTOR 34w 5% 5.6NEG | 150000-565 1 R7
25
26
27 | PIN, MALE 100046 7 TF1,2,3,4,5,6,7
28 | CONNECTOR, 5 Pin 100041 -005 1 J13
29 ]
30
31 -
32
33




T
A

MATERIAL LISY

T iYiTLE : IR ODWG NO REV
—~d ASSY LATA LL PIVOT ~° - 8 EPT 4 = 227 200226 A lIsHeetl of !
; -
| PERSCL_INC.
( ‘IIQ.‘ DRAWING TITLE ODWG NO. QTY REMARKS
Y )
§ 1 | BRACKET SUP. DATA BD 200173 1
& 2 | PIN PIVOT DATA BD 200195 - 1
¢
_
s




200137

MATEZRIAL

LIST

UTIviTLe  ASSY. P.C.B, g gppr 4 - 228WG NO. REV |
aran POSITIONER Sknvv . [ <001 37 C 3..15515_ OF?_
VLEM DRAWING TITLE DWG NO. QTy REMARKS
SCHENATIC 200136 REF REV B
ARTWORK 2001 38 REF




- AAATmMERS s

LiaT

REV

~ | vVITLE ASSY., P.C.E9 EPT 4 - 229 pwGg NO.
= POSITIONER SEKVO : 7 200137 C SHEETB‘ o':é—
| MODEL 2707277 RPepScl, INC.
Vo DRAWING TITLE DWG NO. QTyY REMARKS
67 | SCREW, BINDING HD., 4-40 100002-207 4 |
N INSL & WASHER 150212 M to be used with
S 169 | WASHER, SHOULDER 100050-001 4 YIE-32
~1 70 WASHER, FLAT 100008-200 4
71 NUT 10001 5-200 v |/
72 '
73 SCREW, BINDING HD,, SLOTTED | 100002-307 " B
i
74 INSULATOR 150213 L , to be used with
75 WASHER, SHOULDER 100050-001 4 { TIP 32 & RCA 32
76 WASHER, FLAT 100008-300 4 |
77 NUT 10001 5-300 "
78 )
79 | CONNECTOR 10 Pin 100041 -010 t |Js
80 | CONNECTOR & Pin 100041 -00L 1 J8
81 SUBASSY, HARNESS 200398-007 1 P8
82 SUBASSY, HARNESS 200398-008 1 P7
83
sl
85
86
87
88
89
90 _
91
92
93
o4 WIRE, BUSS AWG 24 A/R T Use as Jjumper
95 ZooUIN, TIRILN , fl22 A/R across R50
96
97
9
A/R

GREASE, SILICON
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AS A vV e L A0

LIGT

! TITLE ASSY. P.C.B, 2 EPT 4 - 230 pwag NO, REV _
= POSITIONER SERVO | 200137 | C IsHEeT] OF S5
“ :
1 IPERSCL._INC.
'TEM]  DRAWING  TITLE owe No. | aTy REMARKS
34 RESISTOR, VAR 2K 150003-202 1 R33
~ 135
§ 36 RESISTOR, 3W 5% 1 150008-010 2 R77,78
2 - R5¥, 5590397198397+ |
38 RESISTOR, 3W 1% 1K 150001-1001 | 12 [foa 2222283l tnote"
39 | RESISTOR, 3W 1% 10K ] 1s0001-1002 ] 7 ~|R3.1%,15,28,29,52,
40 RESISTOR, W 1% B0.6K | 150001-8062 1 R48
¥ .
42 RESISTOR, 3W 5% 100 150000-101 1 R69
43 RESISTOR, iW 5% 200 1 50000-201 2 R2,4
44 RESISTOR, 3w 5% 510 150000-511 1 R4?
45 RESISTOR, IW 5% 750 150000-751 1 R42
. 3 = 5:8,9,10,18,23,27
146 RESISTOR, W 5% 1K 150000-102 14 Q5:35A41¢55¢52:7§‘5
L7 RESISTOR, 3W 5% 1.2K 150000-122 1 K46 ;
%Y RESISTOR, W 5j 2n 150000-202 i R38 ]
49 RFSISTOR, W 5% 3. 3K 150000-332 2 Ro7,71
50 RESISTOR, %W 5% 3.9K 150000-392 2 R1,?
51 RESISTOR, 2W 5% 4, 7K 150000-472 1 R34
52 RESISTOR, 3iW 5% 5.1K 150000-512 3 R12,20,75
53 RESISTOR, iW 5% 10K 150000-103 - ] f§310.11.30.31.51.
54 RESISTOR, 3iW 5% 20K 150000-203 1 R37
55 RESISTOR, W 5% 22K 150000-223 3 R17,24,26
56 'RESISTOR, iw 5% 39K 150000-~393 1 Rod
57 RESISTOR, W 5% 51K 150000-513 1 R7
58 RESISTOR, W . 5% 100K 150000-104 ) §§}§g?.3°.EO.UE.06.
59
60
61 RESISTOR, 2w 5% 390K 150000-394 1 R19
62 RESISTOR, iW 5% 3.91.EG | 150000-395 1 R76
63 RESISTOR, 3W 5% 1NEG | 150000-105 2 R22,25 }
64
65
66,




. MATRERARIAL LIBT
TITLE ASSY. P.C,B.9 EPT 4 - 231 0WG NO. REV :
= POSITIONER SERVO 200137 Z  ISHEETZ Of 5
MODEL 270/277 =3 = &2
_ - =ERECL_INC.
o'l  brawinG  TITLE DWG NO. QTY REMARKS
1 | BOARD, PROCESSED 200152 1 REV C
= 2 | YEAT SINK 200162 1
S 3
~ 4 | 1C 7400 150603 2 U4, 5
s | ic 7uob 150604 1 . }lus
6 | 1c 74132 150608 1 u?
7 { IC LK311N 150500 6 vt,2,8,9,10,12
g8 | 1c WNC1452C-P1- 150€02 s lu11,13,15,16,17
o | I1C 75451 150616 1 Uiy _
10 | 1Cc AHs012 150620 ! vé
11 |
12 | TRANSISTOR 2K4400 150200 3 Ql, 3, 9
13 | TRANSISTOR 2NL402 150201 h ob,10,11,16
/" 14 | TRANSISTCR 2N5460 150202 1 Q2
15 | TRANSISTOR WJE-35,TIF-37,k2z1150208 4 G12,132,14,15
14 | TRANSISTUR 2122224 15020¢ 2 05,7
17 | TRANSISTOR 2N26074 150209 2 Q6,8
18
10
20 | DIODE 1XN3064 150300 A Ckl1,2,3,4,
2i | DIODZ, ZENER 1i7554 S i VK1
]
23 lCAPACITCZ, micz 51C Bf 1501¢2-511 S
24 | CAPACITICK, mylar 00! Uf 156101202 ¢ 2 Cu
z3 CAFAZITOR, myler ,0C15 Uf 18010 -152 : CE
o€ SALPACITOR, CER .01 Uf 150105-103 3 €3,5,¢€,
% CAVACITOY, mvlar 077 UT 150105 =205 : C1
2° CAPACITOA, toat-lur L1UY 150100105 3 C6:0,11,12,13,14
2 CAPASITOR, pyle— - U{ 150105-1(F 1 C7
30
11
a2
23




MATORIAL LIST

.
{I1ivTLE ASSY. P.C.B, 9 EPT 4 - 232 OWG NO. REV ‘
— LANP ANPLIFIER 7] 200080 A JSHEET3 OF 3
— —
PErScL _INC. B
o DRAWING TITLE l owe No. Qry REMARKS
-
34
31 35
<
S 12
N
37
38
39
SCHENATIC 200096 REF EEV L
ARTWORK 200090 REF REV




E‘J MATERIAL LIST
@ ) TITLE ASSY., P.C.E g EpT 4 - 233%G NO, REV
- SFINDLE SERVO . 200134 /A~ |SHEET2_ OF _4
MODLL 270/277 J’QEE\’E;CL_'NC.
VEM]  orawing  TITLE DWG NO. Q1Y | REMARKS
G 1 BOARD, PROCESSED 200135 1 REV O
21 2 | SuBASSY, HARNESS 200398-006 1 P5
z S| 3 | SUBASSY, HARNESS 200399 1 P4
o« 4 | HEAT SINK 200160 1
5
6
7 .
8 | 1C 1x311N 156600 1 ub
9 | IC KC145E-P1 150602 2 |us, 7
10 | Ic 7400 150603 1 U1
11 | 1C 7430 150607 1 {us
12 | IC 74193 150614 2 |uz, 3
13 | 1c 7486 15061 1 U8
14
5]
16
17 | TRANSISTOR 2N4400 150200 3 Q3, 6, 7
18 | TRANSISTOR 2K4402 150201 2 e, 2
| 19 | TRANSISTOR TIP-32,RCA-32,ME-3P 150204 v las )
20 | TRARSISTOR 2N3771 150205 L fas
21 i
22
23 | DIODE 1K3064 150300 CR1, 3
24 | DIODE 1K4003 , 150301 CR2, 4
25 | DIODE, ZENER IN751A 150311 VR1
26 | CAPACITOR. MYLAR .001 UF 150101-102 1 €17
27 | CAPACITOR, Micea 100 Pf 150102-101 1 C13
2¢ |CAPACITOR, FMylar 1000Ff 150101-102 1 c11
Tz5 " |CAPACITOR, Kylar  65O00FT 150101-682 1 Clk
30 |ekiroien eSS 2 =
31 (glma e = ol 4£~1nn_1n’- bl ~ 3
32 |CAPACITOR, Mylar 10% 0.1 UT[150101-104 C5 g
33 |CAPACITOR, TANT. 107 1 Uf|15010G-103 T, 2, 5,5, 735,12
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asavmmrIA)l LIGT _
SNHTTITLE ASSY P.C.p 9 EPT 4 = 234)WG NO, REV
_— ?o' . °
‘ SPINDLE SERVO | 200134 F  |SHEET3 OF 4
PERrScL_INC.
HLEM DRAWING TITLE DWG NO. Ty REMARKS
34 | CAPACITOR, Kylar 5% 1 Uf | 150104-105 2 cé6, 10
E} 35
g | 36 | RESISTOR ¥4 5% 150 150002-151 1 R27
©~1 37 | RESISTOR 3# 5% 1K 150002-102 { R26
38 | RESISTOR 2W 5% 15 150004-1 50 1 R15
39 -
40 | RESISTOR 3W 1% 1K 150001 -1001 i R
41 | RESISTOR 4% 1% 1,1K 150001-1101 1 R5
42 | RESISTOR W ,1% 40K 150009-4002 2 R13, 14
43
gy | RESISTOR LW 5% 47 150000-470 1 R24
45 | RESISTOR 3w 5% 100 { 150000-101 2 R25, 28
46 | RESISTOR 2W 5% 510 150000-511 2 R1Z, 21
47 | RESISTOR 3 5% 1K 150000-102 A P17,1€,19,22
4¢ | RESISTOR 3w 5% 10K 150000-103 5 K6,8,10,11,20
49 | RESISTOR 3W 5% 51K 150000-513 2 R3, 9
50 | RESISTOR 3W 5% 100K 150000-1Ck 2 K7, 16
61 | FESTERE R b fre 305 RISV VYSEVR 2 PP
52 | RESISTOR W 5% 560K 150000-565 | 1 R1
53 | RESISTOR 4N 5% 220K 150000-224 1 R23
54
55
56
57 :
58 | CONNECTOR, ANGLE 2 Pin 100042-002 J1
59 | CONRECTOR, ANGLE & Pin 100040-CO4 J2
60 ]
61 |
62 |
63 - _
64
65
66 1




reAYDORIAL

LIBYT

R
L IT7TCE  Assy., P.C.EO EPT 4 - DWG NO, REV
= SPINDLE SERVO 2001 34 F  IsHEeTH ofF &
o PERSAL,_INC.
‘L%:“ DRAWING TITLE DWG NO. Qrty REMARKS

21 e
g5
_“_‘_J 70 | SCREW, BINDING HD  4-40 100002-307 2 N

71 | INSULATOR, KICA 150211 1

72 | WASHER, SEOULDER 100050-001 2 > TO-3 Use

73 | WASHER, FLAT 100008-300 2

74 | NUT 10001 5-300 2 ¥y

75

76 | SCREW, EINDING HD 100002-207 1 7

77 | INSULATCR, FICA & WASHER 150212 1

7¢ | WASHER, SHOULDER 100050-001 1 Use with NJE 32

7o | WASHER, FLAT 10000E-200 1

Eo | KT 100015-200 SO

81 »

g2 | SCREW, BINDING KD 100002- 306 1 )

63 | INSULATOR, KICA 19371 TR

¢4 | WASHER, SHOULDER 100056-0C1 1 ‘Use vith RCA 32

85 | WASHER, FLAT 100008-300 and TIP 32

&6 [ NUT 100015-300 -

87

BE

89

)

91 L

92 | GREASE, SILICON A/R

SCEENATIC 2501353 REr | REV <
ART®ORK 200151 REF | Aev £




. . AAATYTB RIS LIBT
sl

T TITLE 9 EPT 4 - 236 DwG NO. REV .
ASSY TRANSDUCER AMP - 200079 B [lsweerl ofrl
L PeErScL INC. bt~
S IHEM) orawing  TaTLE _Jowe wo Qry ReEmanks  BeV
~ | ——— .
g 1 ASSY P.C.B. LAMP AMP 200080 1 F
~1 2 | HOLDER LAMP 200060 1
3 | CAP, LAMP HOLDER 200026 1
!4 | CELL SOLAR 200308-001 1
} 5 | LAMP MINIATURE 100013-003 1,
' 6 | SCREW FLT HD 100° SLOTTED 100024-104 4 2-56 X 1/4
7 | SCREW BD HD 100002- 204 2 4-40 X -1/4
8 | TuBACIY QLINESL 2ITB39-004| | FS
b9 : |
ét 10 {SOLDEV, LEXIN COLE ST Az
H : - )]
|21 i
Y | l
S B S -
P13, "
é 14 TIE, WRAP L1006 - 00, j 2’
¢ — c— — i - —
} 15  EPOXY SLOW SET + 100063 S Vi
- 1T - Y
.16, _ 1 ! )
t 17 ' WIRE LIST . 200186- I REF
S Tt T T I ; |
z i j |
- . j N
S i é |
s 1 b i
; . N : - .
L . — ’ !
: : | i
; : |
: ; *
P l : |
L ': ‘
}
) ' J
3 |
; % |
- ' "
: f




==

PTATERIAL

LILCT

[4V VIR

hssy CakRIR o EpT 4 - 237 | PVE NG Rf':v SHEET_] OFJ_T
| PERScl_INC.
’_Zél‘“ DRAWING TITLE DWG NO. orTY REMARKS

1 PLATE CARRIER 200054 1

2 COV'E ,TLC 'sT D3I 1

3 | FLaw == . COME SN 1

3 | SHAFT cone _236073 1

5 SFL W=, 77 PROIS T AN |

6 | SPRING EXTENSION 100022-002 2.

7 | BEARING FLANGED 100011-001 ]

8 CRONIG fLVALTITML CDVE SR AT

9 | WASHER SHI: 200021-001 1

10

11 FOAM PRESSURE 200103 2

12

13

15|

15 DING EXT OM"E"™ RET 100001-004 3

16

17

15

19

20 1 TAPE ADHESIVE TEFLOW 100059 A/R

21

22

Z3

7

25

26 |

27

28

29 |

.




9 EPT 4 - 238

This page intentionally left blank,



9 EPT 4 - 239

This page intentionally left blank,



9 EPT 4 - 240

FerSci Docurents, Drives to Seri 1 Mo, 10,000 anc Later



ASSY. 200131-001

9 EPT 4 -~ 241
SER.NO. JO&6TO

pATE 1/23 /979
PeRscl Documenrs For
PRINES W' TH SERIAL NO. 10670 AND LATER

PCB Assemblies
Logic & Schematic Diagram

Diskette Drive
Models 270/272/277



9 EPT 4 - 242

PREFACE

This manual of schematics and electrical assemblies has been compiled
to match the configuration of the serial numbered drive at the time of
shipment. In case of initial mismatch or replacement, assemblies not

matching the documentation contained herein, a formal request for re-
placement must be made.

In making requests for matching documentation, please indicate the
assembly number, the assembly dash number, and the revision letter.



9 EPT 4 - 243

TABLE OF CONTENTS

December, 1978

LOGIC AND SCHEMATIC DIAGRAMS
PCB ASSEMBLY AND MATERIAL LISTS

DRAWING/MATERIAL LIST
NUMBER, REVISION

TITLE

Transducer Amp - Assembly
Transducer Amp - M/L
Transducer Amp - M/L

Lamp Amplifier - Assembly
Lamp Amplifier - M/L

Lamp Amplifier - Schematic

Spindle Servo - Assembly
Spindle Servo - M/L List
Spindle Servo - Schematic

Positioner Servo - Assembly
Positioner Servo - M/L
Positioner Servo - Schematic

Data Separator - Assembly
Data Separator - M/L
Data Separator - M/L
Data Separator - Schematic

Write Protect, Side 0 - Schematic

Write Protect, Side 1 - Schematic

Phototransistor, Side 1 - Schematic
Phototransistor, Side 0 - Schematic
Read/Write Head, Side 0 - Schematic
Read/Write Head, Side 1 - Schematic

Head Load Assembly, Side 0 - Schematic

Head Load Assembly, Side 1 - Schematic

200079 H Sht 1 of 1
200079-001 H Sht 1 of 1
200079-002 B Sht 1 of 1

200080J Sht
200080,) Sht
2000965 Sht

200134 ) Sht
200134, Sht
200133 ¢ Sht

200137 F Sht
200137 £ Sht
200136 D Sht

1 of 1
1 &2
1 of 1

1 of 1
1, 2, & 3
1 of 1

1 of 1
1 thru 4
1 of 1

200157 E Sht 1 of |_

¢ -xnE sSht 1 & 2

v -0C1I A

200(15 ¢ Sht 1 of I

200231A Sht
200232A Sht
200233C Sht
200234C Sht
200235A Sht
200236A Sht
200237A Sht
200238A Sht

1
1
1

of 1
of 1
of 1
of 1
of 1
of 1
of 1
of 1



9 EPT 4 - 244 December, 1978

TABLE OF CONTENTS (Continued)

14. Spindle Motor Assembly - Schematic \ 200239B Sht 1 of 1

15. LED Assembly, Side 1 - Schematic 200240B Sht 1 of 1

16. LED Assembly, Side 0 - Schemétic 200241B Sht 1 of 1

17. Positioner Motor - Schematic 200242B Sht 1 of 1

18. Eject Motor Assembly - Schematic 200243B Sht 1 of 1

(Line out one Schematic No.) 200742A

19. Data and Interface - Assembly 200263 .S Sht 1 of 1
Data and Interface - M/L 200263-000 5 Sht 1 thru 5
Data and Interface - M/L 200263-007 Sht 1 _OF {
Data and Interface - Schematic 200264 M) Sht 1 thru 4

SPECIAL DOCUMENTATION (LIST AND/OR LINE OUT)

NONE
ASHEFSFED
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CBSOLETE —SE

-002 ML

PERSCI INCORPORATEL® EPT 4 - 246MATERIAL LIST

& X
TITLE M/L NO. REV
ASSY TRANSDUCER AMP 200079-001 Y
— |[COMPILID BY: DATE|CHICKED 8Y: DATE|APPROVED BY: DATE|RELEA HANGS DATL£¢0 |
O & caccasiinn 2 7 23/%78 293
O INIXT AsSY. 18T USED ON
& 200228 MOD 277 sHEgY _] or __1
o
. € | No. DRAWING  TITLE DWG No. |ary |coos REMARKS
0
g 1 | ASSY P.C.E. LAMP AMP 200080 1
= 2 | HOLDER LAMP 200060 1
3 | cAP, LAMP HOLDER 200026 ]
| 4| CELL SOLAR 200308-001 ]
5 | | AMP MINIATURE 100013-003 1
6 | SCREW FLT HD 100° SLOTTED 100024-104 4 2-56 X 1/4
7 1 SCREW FLT HD 82° SLOTTED 100039-204 2 4-40 X 1/4
8 | SUBASSY AHRNESS 200398-004 ] P5
10 | SOLDER, RESIN CORE 100107 AR
11
12 | GLYPTAL, RED 100105 AR
13
i4 | TIE, WRAP 100086-003 2
15 | EPOXY FAST SET 100189 A/R
16
17 | WIRE LIST L, 200186 REF
18 A/
v/ .
VA
:*

CODE: D=DITAIL PARY WITH NO M/L

R s REFERENCE DOCUMENY

A= ASSEMBLY WITH M/L
$=SHIP SEPARATE



9 EPT 4 - 247

PERSCI INCORPORATED

MATERIAL LIST

Z N
VITLE M/ NO. (137
o~ i B
b3 ~ cH DATE £C0
5 [NEXY ASSY.
[a=] e 0 °' ° 1
o _lh‘ T s Py
S .
G NO. DRAWING TYITLE REMARKS
i 1 ASSY P.C.B. LAMP AMP 200080 ]
ol
3 2 HOLDER LAMP 200060 ]
2 CAP, LAMP HOLDER 200026 1
4 CELL SOLAR 200308-001 ]
e LAMP MINIATURE 100013-005 ]
6 SCREW FLT HD 100° SLOTTED 100024-104 4 2-56 X 1/4
7 SCREW, FLT HD 82° SLOTTED  1100039-204 2 4-40 X 1/4
8 SUBASSY HARNESS 200398-004 1 P5
9
10 SOLDFR, RESIN CORE 100107 AR
1
12 | GLYPTAL, RED 00105 AR
13
14 TIE, WRAP 100086-003 2
15 EPOXY,FAST SET 100189 A/R
16
17 WIRE LIST 200186 REF

CODE: D= DETAIL PARYT WITH NO M/L
R = REFERENCE DOCUMENT

A= ASSEMBLY WITH M/L
$=SHIP SEPARATE
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9 EPT 4 - 249

m TITLE  ,38Y, P.C.B.

MAYEWIAL wiwY
OwWa NO, REY
P AMPLIPIER 200080 | ¢ jsweev) or2

OWG ¥O.

REUARKS

b | omawina  TiTLE
E BOARD, PROCEBSSED 200089 REV ]
BN . |
¢
1C 150602 lm, 2, 3
TRANSISTOR n2282 A 150208 1
DIODE | IN40O3 180301 3 cm.z.s
DIODE, TENER  IN752 A 150302 1
» | CAPACITOR, MICA 100 PF | 150102101 3 cs.s,
E CAPACITOR, TAKRT, 1 ur [150100-105 b Jc1, 2 3
| 19 | npsisror, var ox _ |150003-202 41;3. 8, 1
Ty S 8,00, 19
15 | RESISTOR [T a7 |150002-470 | RLS, 21
16 | RESISTOR gu % 1,00k |1s000i-100f | 1 |R6
18
19 | RMBISTOR 3Iv 5% 1K |150000-102 2 |RiW, 16
20 | RESISTOR W 5% 8.7k | 150000-872 1 |r20
21 [ RESISTOR Iv % 10K | 150000-103 1 |Rt
22 | RESISTOR W % S1K_ [ 150000-513 1 |R12
23 | RESISTOR jv % 560k |150000-568 | 1 Ris
2% | axsisror 3w % 5. 6u8G | 150000-565 1 |r?
25 | RESISTOR |/4W.,, 5% 220K [150000-224 | 3 |Rgii,I3
26 |
27 | PIN, maLk 100086 | TP1,2,3,4,5,6,7 ]
28 | comnEcroRr, 5 Pin 100041005 Ta13
% :
30
s
L |-~
32
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:: MATEmIAL (N g
c *[viTLe ASSY, F.C.B. OWG NO.
LAMP AMPLIFIER 200080 -
DRAWING TITLE
o 3%
5
8| 3¢
ON
1 2
38
39
SCHEMATIC 200096 REP REV &
ARTWORK 200090 REP : .
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9 EPT 4 = 255
;_, MATERIAL LIST
R _HT”LE ASSY., P.C.B. owa NoO, | REV 4
\/ SPINDLE SERVO 2001 34 J [smeer !l 023;_
F_:gotL 2707277
: "ug“l DRAWING TITLE DWG NO. REMARKS
.G 1 | BOARD, PROCESSED - 200135 1 REV E£.
sl 2 | susassy, HARNESS 200400-004] ; | ps
‘2 S| | susassy, wamNess 200399 1 1p4
YO N1 4 | HEAT SINK 200160 1
5
3
7
8 | 1c LM311N 150600 1 Jue
9 | IC MC1458-P1 150602 2 [Us, 7
10 | 1¢ 7400 150603 1 Jut
11 | IC 7430 150607 1 |ua
12 [ IC 74193 150614 2 Jluz, 3
13 | 1c 7486 150611 1 U8
14
T3
16
17 | TRANSISTOR 2N4400 150200 3 Q3, 6, 7
18 | TRANSISTOR 2N4402 150201 2 a1, 2
%—19 TRANSISTOR TIP-32,RCA-32,KE-3P 150204 1 Q4
20 | TRANSISTOR 2N3771 150205 1 Q5
21
22
DIODE 1N3064 150300 2 Jcm, 3
DIODE 1N&003 f#150301 2 Jcr2 4
DIODE, ZENER IN751A 150311 L VR
CAPACITOR, MYLAR 001 UF' 150101-102 ] Q7
CAPACITOR, Nica §6 PF 150102-860 | 1 ]c1)
CAPACITOR, Mylar 1000Pf 150101-102 | 2 |ci1j4
)
CAPACITOR, Mylar 10% 0.1 urlxsoxox-xob  CENr
CAPACITOR, TANT. 10% 1 -100 Ul,2,30%47¢Y,




9 EPT 4 - 256

:_, MATEmWmIAL LIST
] TITLE AssY., P.C.B, Owg NO,
f SPINDLE SERYO
o 34 | CAPACITOR, Mylar 5% 1 Ur|150104-105 2 cé, 10
*al s
O ~
g S| 3% | RESISTOR 4 5% 150 150002-151 ] R27
© N1 37 | RESISTOR & 5% 1K 150002-102 I R26
38 | RESISTOR 2W 5% 15 150004-150 1 R15
39
50 | RESISTOR W 1% 4.64K | 150001-4641 | 1)
b1 | RESISTOR 4w 1% 5.62K | 150001-5621| 1 RS
42 | RESISTOR 4w 1% 80.2K | 150001 ~40.2 2 R13, 14
43
B4 | RESISTOR LW 5% 47 150000-470 1 R24
45 | RESISTOR 23w 5% 100 150000-101 2 R25, 28
b6 | RESISTOR %W 5% 510 150000-511 2 21
47 | RESISTOR 3w 5% 1K 150000-102 1 R17,18,19,22
48 | RESISTOR 4w 5% 10K 150000-103 5 R6,8,10,11,20
49 | RESISTOR iWw 5% 51K 150000-513 | R9
50 | RESISTOR 4w 5% 100K 150000-104 3 R1,7,i6
51 |amesemon. et sooi  LAL0000 20k ol
52
53 | RESISTOR W 5% 220K 150000-224 1 R23
54 | RESISTOR Y4W 5% 240K 150000-244 I R3
55
56
|27
58 | CONNPCTOR, ANGLE 2 Pin #ooonz-ooz 1 K>
59 | CONNECTOR, ANGLE & Pin 100050-00% 1 J2
60
61 |
) 62 ,
63 - "
6h ==r
65
66




9 EPT 4 -
MA?IN!A

257
wiw?

TIiITLE

ASSY,., P.C.D,
SPINDLE SERVO

A

ODRAWING VITLE

ODwWaG NO,

. 6
g 7
21 68
sE[
© N[ 920 | SCREW, BINDING HD  &-%0 100002-30¢ 2
74 | INSULATOR, MICA 150211 1
72 | WASHER, SHOULDER 100050-001 2 T0-3 Use
73 | WASHER, PLAT 100008-300 2
7% | NUT 10001 5-300 2 | _J
75
76 | SCREW, BINDING HD 100002-207 1 )
77 | INSULATOR, MICA & WASHER 150212 1
78 | WASHER, SHOULDER 100050-001 1 Use with MJE 32
79 | WASHER, FLAT 100008-200 1
go | nur 100015-200 1 |
81
82 | SCREW, BINDING HD 100002-306 1 )
83 | INSULATOR, MICA 150213 1
8% | WASHER, SHOULDER 100050-001 1 se with RCA 32
85 | WASHER, FLAT 100008-300 1 and TIP 32
86 | NUT 10001 5-300 1
87
88 | TIE,CABLE 100086-003 )] 6
89
90 - -
-
92 | GREASE, SILICON 100165 A/R
. -+
t SCHEMAT 4'L'!'b'b'!"!'!'—""J "REF | REV ©
ARTWORK 20015 REF | #év O
B
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9 EPT 4 - 259

MATERIAL LIST | -_J

.
Je S Jvivie assv, ».c.B. owa No.
POSITIONER SERVO

MODEL 270/277
ODRAWING TITLE

gk 2 T SIRK
3 ~—
e b | IC 7000 150603 2 _jus, g
s | 1c 7ho0b 150604 1 |u3
LIC 7432 1506080 | 1 107
7 | 1c wm311n 150600 6 Jui,2,8,9,10,12
8 | 1c mcissac-pi 150602 5 Jui1,13,15,16,17
~2 LIC 75hsi 150616 1 1 lUlé
::74L1° AHS01 2 ] 150620 1 |use
12 | TRANSISTOR 2NMk0O 150200 3 |e1, 3,9
N 13 | TRANSISTOR 2niko2 150201 b |qv,10,11,16
14 | TRANSISTOR 2N5k60 150202 1 |a2
15 | TRANSISTOR NJE-32,TIP-32,Rg] 150204 & |Q12,13,14,15
16 | TRANSISTOR _2N22224 150208 2 les.2
17 | TRANSISTOR 2N2907A 150209 2 |qé,8
18 |
19
20 |DIODE 1N3064 150300 b lcri,2,3,b,
21 |DIODE, ZENER 1N755A 150303 1 vt
CAPACITOR, mica 510 Pf 150102-511 1 Jc2
CAPACITOR, mylar .00 Uf 150101-102 1 |ch
CAPACITOR, mylar ,0015 Uf 150101-152 1T |ce
CAPACITOR, CER .01 Uf 150103-103 3 |c3,s5,6,
CAPACITOR, mylar ,022 Uf 150101-223 1 |1
CAPACITOR, $phsmlum 1Uf | 150100-105 | 6 |C94i0,11,12,13,1%
_CAPACITOR, mylar 1 US = 1150108-105 } 1 1C?7
LA 1




9 EPT 4

1

- 260

LIST

; '{ MATERIAL '
« TITLE ASSY. P.C.B. DWG NO. _ a
_DCSITIONER SERVO 200137
DRAWING TITLE
s [ | REsistor, Var 150003-202
i3 EY
O~
8|36 | RESISTOR, 3w 5% 1 150008-010 2 | Rr77,78
2N]37
38 | RESISTOR, iW 1% 1k | 150001-1001 | 12 [C3¥197 33"
(39 | RESISTOR, ¥ 1% 10K__| 1500011002 | 7 11%015,420,25,5¢,
80 | RESISTOR, ¥ 1% 80.6K | 150001-8062 | 1 | R&8
b1
82 | RRSISTOR, ¥ % 100 | 150000-101 1 | Rres
k3 | RESISTOR, iV 5% 200 | 150000~201 2 | R2,4
M | RESISTOR, j¥ % 510 | 150000-513 1 | Ra?
85 | RESISTOR, iW 5% 750 | 150000-751 1 | Re2
86 | RESISTOR, iV 5% 1K | 150000-102 | 14 90 123,274
57 | RESISTORy iv &% 1.2K | 150000-122 1 |R
48 RESISTOR, W % 2K | 130000-202 T I8
#9 | RESISTOR, v S8 3.3k | 150000-332 2 |re?,m
50 | RESISTOR, iV 5% 3.9k | 150000-392 2 [Rt,
St | RESISTOR, I¥ 5% §,7K | 150000-%72 1 | Ro%
s2 | RESISTOR, i¥v 5% 5.1K | 150000-512 3 {[ri2,20,75
Sy | RESISTOR, IV 5% 10K | 150000-10) 4 7 | Bqi0sI1 30
sk | RESISTOR, I¥ %% 20K | 150000-203 1
55 | RESISTOR, IV &% 22K | 150000-223 | 3
se | nEsistor, v % 39K | 150000-393 | 1
57 | nEs1sror, iv s 51K | 150000-51) 1
58 | RESISTOR, iV 9% 100K | 150000-104 8
G0
61 | RESISTOR, §w % 390K | 150000-39% 1
62 | RESISTOR, I 5% 3. SNEC DO 1
63 | RESISTOR, W 58 INEG | 158000-1¢ - N1
o8
6




9 EPT 4 - 261

,I'.‘;"k TITLE

Ass!. i.a.‘O

POSITIONER SERVO

.

MODEL 270/277

MATERIAL LIBT t]

D Wg NO,
200137

ODRAWING TITLE OWG NO. | REMARKS
¢ |67 | screw, BInDING HD,, &-80 100002-207 M
z e | 68 INSL & WASHER 150212 [N to be used with
5|69 | WASHER, SHOULDER 100050-001 | & 12
© 7170 | WASHER, FAT 100008-200 b
7 NUT 10001 5-200 5 |/
72
73 | SCREW, BINDING HD,, SLOTTED |100002-307 | & |
7% INSULATOR 150213 [ to be used with
75 | WASHER, SHOULDER 100050-001 M TIP 32 & RCA 32
76 | WASHER, FLAT 100008-300 b
77 NUT 100015-300 & 1/
[7s
. g CONNECTOR 10 Pin 100041 =010 e |Js
80 | CONNECTOR & Pin 100041 -004 1 J8
81 SUBASSY, HARNESS 200398-007 1 P8
82 SUBASSY, HARNESS 200398-008 i P7
8 : S .
8% | WIRE INSUL, AWG 24 100037-024 | AR
8 TERMINAL, CONN I00158-003 2 P2l
86 o - N |
87 [HOUSING,SINGLE ROW 100154-002 ] P21
) 1 .
»”
90
”
3 j
9
oh WIRE, BUSS AWG 24 100052-024 | A/R Use as jumper
95 | SLEZWING, TRPLON , #22 100138-022 ' asross AR50

j{

223 K

GREASE, SILICON

10016 5 AR
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MATERIAL LIST

TITLE ASSY, P,C,B, DW? NO,
POSITIONER SERVO 200137

DRAWING TITLE

T TTTTTT
14
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9 EPT 4 - 264
; MATIRIAL LIST
¢‘“ TITLE A55Y, P.C.B. PHASED ITOCRED owq NO REV
| que— DOUBLE F DATA SEPARATOR 2001 57- 000 £ lsweert or2
MOD 70/270/277
ug ORAWING YITLE DWG NO, QvyY REMARKS
S g 1 | PROCESSED BOARD 200155 1 REV O
el 2 | susassy, Harness 200398-005 1} e
O - "—5
o« b | 1 IM311N 150600 1 U3
5 | 1 MC1458-P1 150602 1 U2
6 | IC 7400 150603 2 Ui, 8
? 1c 27k 150609 b Uk, 6, 7, 9
8 | 1c 7486 150611 1 Us
9 | 1C 741 23 150612 1 U10
10 | IC 7416 150621 1 Uit
11
12
13
14 | TRANSISTOR 2NU400 150200 2 Q2, 6
15 | TRANBISTOR 2N4402 150201 m Ql, 4, 7, 8
[16 TRANSISTOR 2N5460 150202 1 Q5
17 | TRANSISTOR 2N2913 150203 1 Q3
18
19
20 | p1oDE 1N3064 150300 8 CR1,2,3,4,5,6,7,8
21 | DIODE, ZENER 1IN752A 150302 1 VR1
22 | DIODE, ZENER 1N751A 150311 1 VR2
23
24
25 | CAPACI®OR, MICA 100 P |150102-101 3 cé6, 10, 11
26 | CAPACITOR, MYLAR 1000 Pf | 150101-102 1 c9
27 | CAPACITOR, MYIAR ,0015 Uf [150101-152 1 c7
28 | CAPACITOR, MYLAR .01 Uf [150101-103 1 c8
29 | CAPACITOR, FARTL., 10% 1 Uf [150100-105 5 c1, 2, 3, 4, 5
30
1
32
33 | RESISTOR VAR,, 20 TURN 2K |150003-202 1 RL3
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265

MATERIAL LIST
\ lu TITLE ASSY. P.C.B. PHASED LOCKED DWG NO. REV
‘ DOUBLE F DATA SEPARATOR 2001 57~ 000 E |sHee12 oF 2
e ——
C.
8 DAAWING TITLE ODWG NO. QTy REMARKS
S
ol 35 | ResisToR #¥ 5% 1K | 150002-102 1 | R28
O
z 213
© NJ 39 | RESISTOR 3w 5% 330 | 150000-331 1 R3
38 | RESISTOR W 5% 750 | 150000-751 1 RI3
39 | RESISTOR W 5% 1K | 150000-102 11 R2,4,5,6,12,14,16,
| R20,22,26,27
40 | RESISTOR }W 5% 1.5k ]| 150000-152 1 R10
41 | RESISTOR W 5% 3.3k | 150000-332 2 RL, 17
42 | RESISTOR 3w 5% 3.9k | 150000-392 2 R23, 24
43 | RESISTOR 3w 5% 5,1K | 150000-512 1 R21
Li | RESISTOR 4w 5% 5.6K | 150000-562 1 R11
45 | RESISTOR W 5% 10K | 150000-103 1 R19
46 | RESISTOR %W 5% 15K |150000-153 T[R9
47 | RESISTOR 4W 5% 22K |150000-223 2 R7, 18
f 48 | RESISTOR 4W 5% 240K | 150000-244 1 R8
49 -
50
51 o
52 | HOUSING, CONNECTORy 10 Pin | 100032-010 1 Po )
o))
54
55
56 | PIM, MALE 100046 5 TPL, 2, 3, 4, 5
57
58 | WIRE, INSUL,, AWG 24
59
60 4
61 . T S )
SCHEMATIC 200115 REF |REV C
ARTWORK 2001 56 REF




9 EPT 4 - 266
‘:T MATERIAL LIST
« TITLE  Assy. P,C.B., PHASED LOCKED DWG NO, REV
DOURLE LOCKED SEPARATOR ___200157-901 _ A lSHEET_L OF 1 |
1. INC.
?fﬁ DRAWING TITLE DWG NO. QTy REMARKS
100 | WIRE, INSULATED AWG 2k A/R JUMPER FROM A TO

OWG NO.

200157-001
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“{EV

| #

OwWa NO.

20015T-002

MATERIAL LIST

TITLE ASSY. P.C.B., PHASED LOCKED

DBVUILE F DATA SEPARATOR

DWG NO,

REV
A ISHEET_1 oF_1 |
—

DRAWING TITLE

200157-002

DWG NO.

REMARKS

WIRE, INSULATED AWG 24

JUMPER FROM B TO C
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9 EPT 4 - 282
MATERIAL LISY
TITLE OWG NO.
ASSEMBLY, PCB DATA AND INTERFACE

20026

3-000

§ ORAWING' TITLE __l
oL BOARD, PROCESSED 200262
231 2
= -
' 5 ]
6 L
7
8
9
10
1 |1Ic LM31IN | 150600 3 | uis, 22, 61
12 | IcC LM1408 | 150664 1 | uss
13 | 1c MC1458C-P1 | 150602 2 | uso, 51
14 | IcC 7400 | 150603 5 | uvis, 28, 53, 57,60
15 | IC 7404 | 150604 4 | v20, 30, 38, 41
16 | IC 7408 | 150605 4 | uz2e, 29, 45,54
17 | Ic 7432 | 150608 4 | uv19,50, 56, 58
18 | IcC 7474 | 150609 6 | U14,24,39,46,47,52
19 | Ic 7486 | 150611 1 fu2a1
20 | 1¢C 74123 | 150612 4 | ulo, 12, 25, 44
21 | 1¢ 74193 | 150614 2 | vz, 43
22 | 1c 75451 | 150616 1 {u1y B
23 | IC 75452 | 150617 2 jusi, 36 |
24 | 1cC 75453 | 150618 9 |ve,3,4,5,6,7,8,23,59
25 | 1I¢C 72733 | 150619 2 fu3s, 35
26 | 1IcC 7416 | 150621 2113, 48
FU IC 7406;4 150622 1 ju3?
28 | 1C SN72306P | 150646 2 | u3s, 32
29 |
I 30 | RESISTOR NETWORK 4,7k | 150050 1. Juo
[ 31 ] RESISTOR NETWORK 220/330 | 150051 T Ut
32 -
3 ]




9 EPT 4 - 283 j
;U) MATERIAL LIST
™ TITLE ODWG NO.
ASSEMBLY, PCB DATA AND INTERFACE 200263-000 SHEET2 OF _3__
MODEL 270 BASIC BOARD
CS.D M ORAWING VYITLE ODWG NO, REMARKS j
o-§ 34 | TRANSISTOR 2N4400 | 150200 5 | Q2,26,27,28,31
£
: 35 | TRANSISTOR 2N4402 | 150201 25 | Q3,4,5,6,7,8,9,10,
e 13,16,17,18,19,20,
21,22,23,24,25,
29,30,32,33,34,35
36 | TRANSISTOR 2N5460 | 150202 4 | q11,12,14,15
37 | TRANSISTOR 2N2913 | 150203 1 |1
38 | TRANSISTOR 2N706A | 150207 4 | Q36,37,38,39
39
40
41
42 | DIODE IN3064 | 150300 16 | CR3,%,5,6,7,8,
9,10,11,12,13,14,
15,16,17,18
43 | DIODE, ZENER IN752A | 150302 1 | VRl
44 | DIODE, ZENER IN759A | 150313 2 | VrR2,4
45 | DIODE, -ZENER IN751A | 150311 1 § VR3
46 | INDUCTOR 200UH 150094 1 ju
47 | CAPACITOR, MICA .001UF | 150102-102 2 | cs8,59
48
49 | CAPACITOR, MICA 100pf | 150102-101 3 ]c1,50,51
50 | CAPACITOR, MICA 510pf;I 150102-511 6 ] €21,26,46,49,14.80
51 | CAPACITOR, MYLAR .001UF | 150101-102 2 [c3,4,
52 | CAPACITOR, CERAMIC .01UF | 150103-103 15 €7,11,18,20,24,25,
1* 28,9,%4,37,38,43,
45,52,56
53 | CAPACITOR, TANTL 10% 0.1UF ] 150100-104 3 ]C35,42,44
54 | CAPACITOR, TANTL 10% 1UF | 150100-105 c2,5,6,8,9,10,12
13,15,16,17,19, 22,
s

23,27,29,33,39,47,

53,54,55,57



9 EPT 4 - 284
:l(/) MATERIAL LIBT
« TITLE OWG NO, REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-000 SHEET3 OFJi"L
_ | rooEL 270 BASIC BOARD . B
§ DRAWING TITLE DWG NO. REMARKS j
g8 [ 55 | capacrTor, TaNTL 220F | 150100-226 1 | ces
ZS | s6
g‘ 57
o 58
59 | RESISTOR, VARIABLE 2k | 150003-202 1 | Risa
60
61 | RESISTOR % W., 5% 10 | 150002-100 2 | R121,126
62 | RESISTOR % W., 5% 47 | 150002-470 2 | Re9,70
63 | RESISTOR % W., 5% 68 | 150002-680 4 | R104,105,106,107
64 | RESISTOR % W., 5% 1K | 150002-102 1 | Ri69
65 | RESISTOR, % W., 1% 1.50k | 150001-1501 1 | re1
66 | RESISTOR % W., 1% 332 | 150001-3320 2 | ri13,14
i 67 | RESISTOR % W., 1% 1.78 | 150001-1781 1 | R13s
68 | RESISTOR % W., 1% 3.01K | 150001-3011 1 | r7s
69 | RESISTOR % W., 1% 10K | 150001-1002 5 | R108,109,147,148,149
70 | RESISTOR % W., 1% 24.9€ | 150001-2492 1 | RI52
71 | RESISTOR % W., 1% 30.1K | 150001-3012 1 | Ri%6
72 | RESISTOR % W., 1% 4.64K | 150001-4641 2 | Rss,87
73
74 | RESISTOR % W., 5% 10 | 150000-100 13| R3,10, 12,18,19,
33,34,37,38,41,
42,56,77
75 | RESISTOR % W., 5% 47 | 150000-470 2 | Rz6,27
76 | RESISTOR % W., 5% 100 | 150000-101 9 | R23,29,82,83,84,85,
101,103, 128.
77 | RESISTOR V4 W.5% 300 | 150000-301 | 4 | R3%,36,39,40
78 | RESISTOR % W., 5% 220 | 150000-221 7 | rs,7,49,53,58,
120,125
79 | ResisTOR % w., 5% 330 | 150000-331 13 | rs,8,9,15,16,17,
59,65,66,67,68,

119,124




9 EPT 4 - 285

T j
> MATERIAL LIST

E_U_)J TITLE DWG NO, REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-000 S Isuggri oF 5
o | MopEL 270 BASIC BOARD C.
2 ODRAWING TITLE DWG NO. QTyY REMARKS —
oS | 80 | RESISTOR % W., 5% 510 | 150000-511 1 | r1N
S| 81 | RESISTOR % W., 5% 1K | 150000-102 24 | R1,2,48,52,64,71,
> 72,73,74,89,92,95,98,
e 112,114,117,113,122,
123,132,134,158, 166,
170
82 | RESISTOR % W., 5% 2k | 150000-202 10 | R2z2,24,28,30,
110,115,116,133,
137,139
83 | RESISTOR % W., 5% 430 | 150000- 431 1| Rres
84 | RESISTOR % W., 5% 3.9K | 150000-392 4 | R4,45,57,135
85 | RESISTOR % i., 5% 4.7k | 150000-472 11 | R60,61,175,
130,136,155,159,
160, 161,167,168
86 | RESISTOR % W., 5% 5.1 | 150000-512 2 [ ri53,174
87 | RESISTOR 4 W., 5% 6.8 | 150000-682 5 | R46,47,50,51,62
88 | RESISTOR % W., 5% 10K | 150000-103 24 | R20,21,31,32,43,44,

54,55,79,131,151,156,

157,162,163,164,165,
171,172,173, 90,96

89 RESISTOR % W., 5% 15K 150000-153 2 R100, 102 178,179

90 RESISTOR % W., 5% 18K 150000-183 1 R63

91 RESISTOR % W., 5% 20K 150000-203 2 R141,144

92 RESISTOR % W., 5% 22K 150000-223 3 R75,76,80

93 RESISTOR 4 W., 5% 30K 150000-303 3 R93,99,140

94

44795 RESISTOR % W., 5% 39K 150000-393 2 R143,145

96 RESISTOR % W., 5% 47K 150000-473 3 R150,176,177

97 RESISTOR % W., 5% 220K 150000-224 2 R91,97

98 RESISTOR % W., 5% 100K 150000-104 2 R113,129

99 RESISTOR 3 W., 5% 240K 150000-244 1 R142

100 RESISTOR % W., 5% 1IMEG 150000-105 1 R127




9 EPT 4 - 286
;(0 - MATERIAL “LIST
« “[viTee WG NO
ASSEMBLY, PCB DATA AND INTERFACE 200263-000
o | MooeL 270 8Asic BoarD —
S DRAWING TITLE
g-g 101
g [ 1002
s Lws
© 104 JCONNECTORANGLE MODIFIED 200556-001 | |
105 | CONNECTOR,ANGLE MODIFIED 200556-002 |
106 | CONNECTOR,ANGLE MODIFIED 200556-003 | |
107 o o
108 | CONNECTOR,ANGLE 10004 0-002 | J2li
109
110
111
112 | CONNECTOR, ANGLE 15 PIN | 100040-015 1 | o8
113 | CONNECTOR, ANGLE 8 PIN | 100042-008 T | 94
114 | CONNECTOR, ANGLE 10 PIN | 100042-010 1 | 3
115 | PIN, MALE 100046 7 | 1P1,2,3,4,5,6,7
116 | SOCKET, IC 150097-014 2 | use wITH U1 & U1l
117
118
119
120
121 | LUG, SOLDER 100017-002 ]
122 | WIRE, INSULATED 100037-024 A/R
123 | TUBING, SHRINK 100095-004 A/R
124 | ADHESIVE, SILICON (RTV) 100012 A/R | USE WITH L1
125
126
F27 —
128
SCHEMATIC 200264 REFj REV A7 i
ARTWORK 200261 REF

L1




= 9 EPT 4 - 287
> MATERIAL LIST
e S[TiTie OWG NO. REV
=1 ASSEMBLY, PCB DATA AND INTERFACE 200263-001 SHEET] OF 1
MODEL 270/272 SINGLE DENSITY Pjasgl- JNC
'-8: TT!E‘M DRAWING VITLE OWG NO. QTyY REMARKS
G e USE BASIC BD 200263-000
z3 LATEST REVISION AND
> ADD THE FOLLOWING:
(]
1
2
3 | CAPACITOR, TANTL., 10% 0.1UF | 150100-104 1 | c36
4 | CAPACITOR, TANTL., 10% 0.1UF | 150100-104 2 | ca0,41
5
6 | RESISTOR % ., 5% 36Kk | 150000-363 2 | Rra8,94
7
8 | WIRE, INSULATED AWG 24 A/R | JUMPER FROM A TO B

JUMPER FROM D TO E

JUMPER FROM F T0 G

JUMPER FROM H T0 J

JUMPER FROM K TO P

JUMPFER FROM R TO S

JUMPER FROM W TO X

fiﬁ JUMPER FROM AB TO AC

JUMPER FROM AD TO AE

JUMPER FROM AH TO AJ

JUMPER FROM AL TO AM

JUMPER FROM AY TO AT

JUMPER FROM AV TO AW

JUMPER FROM BA TO BB

JUMPER FROM BD TO BE

JUIPER FROM BK TO BM

CHASSIS GND W1l

NOTE: JUMPER POINTS NOT LISTED

ARE OPEN (NOT USED)




REV

OWG NO.

£ 200263-00.

9 EPT

4 - 288

MATERIAL LIBT

TITLE

ASSEMBLY, PCB DATA AND INTERFACE

DWG NO,
200263-002

REV
C [IsHeeTl ofr 1l

MODEL 270 DOUBLE DENSITY

TTEM

DRAWING TITLE

PerScL 1

NC.
QvyY

REMARKS

USE BASIC BD 200263-000

LATEST REVISION AND

ADD THE FOLLOWING:

IC 74193 150614

[p%]

ule6,27

CAPACITOR, TANTL., 10% 0.1UF 150100-104

C36

CAPACITOR, TANTL., 10% 1UF 150100-105

€40,41

RESISTOR, % W., 5% 11K 150000-113

R38,94

wolilvNjfojol~Iw -

WIRE, INSULATED AWG 24

A/R

JUMPER

FROM A TO B

JUMPER

FROM D TO E

JUMPER

JUMPER

FROM H T0O J

JUMPER

FROM M TO P

JUMPER

A
D
FROM F TO G
H
M
R

FROM R TO S

JUMPER

FROM W TO Y

JUMPER

FROM AA TO AB

JUMPER

FROM AD TO AF

JUMPER

FROM AH TO AK

JUMPER

FROM AL TO AM

JUMPER

FROM AT TO AY

JUMPER

FROM AV TO AW

JUMPER

FROM BA TO BB

JUMPER

FROM BD TO BE

JUMPER

FROM BH 70 BJ

JUMPER

FROM BK TO BM

SECTOR

"J" JUMPER 16

NOTE: JUMPER POINTS NOT LISTED

SECTOR

"1" JUMPER ?

ARE OPEN (NOT USED)

CHASSIS GND Wl

\1
:
|




REV

£

Owa NO.

-00. l

200263

9 EPT 4 - 289
MATERIAL

LIBT

TITLE

ASSEMBLY, PCB DATA AND INTERFACE

DWG NO,
200263-003

REV

£

SHEET_1 OF1_

MODEL 277 ROTARY SELECT

PerScl. INC.

YEM

s

DRAWING

TITLE

DWG NO.

QTy

REMARKS

USE BASIC BD 200263-000

LATEST REVISION AND

ADD THE FOLLOWING:

CAPACITOR, TANTL., 10%

0.1UF

150100-104

C40,41

,36

RESISTOR, % W., 5%

36K

150000-363

MODULE, SELECT

200288-005

ull

O IN]JO OBl WIN] =

WIRE, INSULATED,

AWG 24

A/R

JUMPER

FROM

A

TO B

JUMPER

FROM

T0 Z

JUMPER

FROM

K

TO L

JUMPER

FROM

T0 P

JUMPER

FROM

T0 T

JUMPER

FROM

TOV

JUMPER

FROM

! TO X

JUMPER

FROM

T0

AC

JUMPER

FROM

T0

AE

JUMPER

FROM

TO

AJ

JUMPER

FROM

AM

T0

AN

JUMPER

FROM

AP

T0

AR

JUMPER

FRCH

AS

TO A

JUMPER

FROM

AV

T0

Al

JUMPER

FROM

BA

T0

BB

JUMPER

FROM

BD

T0

BE

JUMPER

FROM

BX

T0

BM

CHASSIS GND

W1

NOTE: JUMPER POINTS NOT LISTED

ARE OPEN (NOT USED)




REV

Owa NO.

C

-00. I

200263

290

9 FPT 4 =
MATERIAL LIST
TITLE DWG NO. REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-005 - SHEET] OF ]_

MODEL 270,

16 SECTORS

=

DRAWING

TITLE

DWG NO.

EEB_SQ___INC

REMARKS

TN
_NO,

USE BASIC BD 200263-000

LATEST REVISION AND

ADD THE FOLLOWING:

IC

74193

[}

150614

ul16,27

CAPACITOR, TANTL., 10%

0.1UF

150100-104

€36

CAPACITOR, TANTL., 10%

1UF

150100-105 2

C40,41

RESISTOR, %4W., 5%

11K

150000-113 2

Oi~NjJOOf sl wlin] -

WIRE,

INSULATED, AWG 24

A/R

JUMPER A TO

JUMPER D T0

JUMPER 1 F T0

JUMPER H TO

JUMPER M TO

JUMPER R TO

-

<funlojujpo]miw

JUMPER W TO

JUMPER AA TO AB

JUMPER AD TO AF

JUMPER AH T0 AK

JUMPER AL TO AM

JUMPER AT TO AY

JUMPER | AV TO AY

JUMPER FROM BA TO BB

JUMPER BD TO BE

JUMPER FROM BH TO BF

JUMPER FROM BK TO BM

SECTOR "0" JUMPER 16

SECTOR "1" JUWMPER 1f

NOTE:

JUMPER POINTS NOT LISTED

CHASSIS GND W1

ARE OPEN (NOT USED)




9 EPT 4 - 291

REV |
"

MATERIAL LIST

{

200263-00,

OWG NO.

TITLE OWG NO, REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-007 < |sHEET! OF 1
MODEL 270 HARD SECTOR 32 SECTORS PEEQ_"_].NC-
:LE: DRAWING TITLE DWG NO. Qry REMARKS

USE BASIC BD 200263-000

LATEST REVISION AND ADD

THE FOLLOWING:

1 ASSY, SELECT MODULE 200288-003 1 Ull

2

3 CAPACITOR, TANTL., 10% 0.1UF 150100-104 1 €36

4 CAPACITOR, TANTL., 10% 1UF 150100-105 2 €40,41

5

6 RESISTOR, % W., 5% 11K 150000~-113 2 R33,94

7

8 WIRE, INSULATED, AWG 24 A/R JUMPER FROM A TO B

JUMPER FROM D TO

m

JUMPER FROM F 70 G

JUMPER FROM H TO

JUMPER FROM M TO

JUMPER FROM R TO

~<jfwmlo |o

JUMPER FROM ¥ TO

$ JUMPER FROM AA TO AB

JUMPER FROM AD TQ AF

JUMPER FROM AH TO AK

JUMPER FROM AL TO AM

JUMPER FROM AT TO AY

JUMPER FROM AU TO Al

JUMPER FROM BA TO BB

JUMPER FROM BD TO BE

JUMPER FROM BH TO BJ

JUMPER FROM BK TO BM

SECTOR "0" JUMPER 32

NOTE: JUMPER POINTS NOT LISTED SECTOR "1" JUMPER 32

ARE OPEN (NOT USED) CHASSIS GND W1




-9 EPT 4 - 292=—
;Q MATERIAL LIST
c TITLE DWG NO, REV
: ASSEMBLY, PCB DATA AND INTERFACE 200263-008 SHEET 1 OF 1
( WODEL 270 SINGLE DENSITY,SELECTABLE DRIVE PEBSQ INC |
8 TEw DRAWING TITLE DWG NO. QTy REMARKS
G2 USE BASIC BD 200263-000
[9 N}
L= LATEST REVISION AND
N
‘,’ ADD THE FOLLOWING:
o

ASSY., SELECT MODULE

200288-003 1

Uil

CAPACITOR, TANTL.,

10%

0.1UF

150100-104 1

C36

CAPACITOR, TANTL.,

10%

0.1UF

150100-104 2

€40,41

RESISTOR, % W., 5%

36K

150000-363 2

R88,94

Wit Joofo]lBlw]iv] -

WIRE,

INSULATED AWG 24

A/R

JUMPER

FROM

A TO B

JUMPER

FROM

DTOE

JUMPER

FROM

FTO0G

JUMPER

FROM

H T0 J

JUMPER

FROM

MTO P

JUMPER

FROM

RTCS

JUMPER

FROM

W 70 X

JUMPER

FROM

AB TO AC

JUMPER

FROM

AD TO AE

JUMPER

FROM

AH TO AJ

JUMPER

FROM

AL TO AM

JUMPER

FROM

AY TC AT

JUMPER

FROM

AV TO AW

JUMPER

FROM

BA TO BB

JUMPER

FROM

BD TO BE

JUMPER

FROM

BK TO BM

CHASSIS GND

Wl

NOTE: JUMPER POINTS

NOT LISTED

ARE OPEN (NOT

USED)




9 EPT 4 - 293 __
:‘U MATERIAL LIST
« TITLE OWG NO. REV
P———J ASSEMBLY, PCB DATA AND INTERFACE __200263-009 C [ISHEET] OF1_
) MODEL 270 SELECT%SJ%E DRIVE, JPst'%L—I{i- ]
S F.Ag‘i DRAWING TITLE DWG NO, QTy REMARKS
g-g USE BASIC BD 200263-000
& LATEST REVISION AND
> ADD_THE FOLLOWING:
o
1 | Ic 74193 150614 2 U16,27
2 | sc 75455 SECES S / w59 lpFcErE
3 | CAPACITOR, TANTL., 10% 0.1UF 150100-104 1 36
4 | CAPACITOR, TANTL., 10% 1UF 150100-105 2 40,41
5
6 | RESISTOR, % Y., 5% 11K 150000-113 2 R88,94
7 | ASSY., SELECT MODULE 200288-003 1 u11
3 WIRE, INSULATED AWG 24 A/R JUMPER FROM A TO B
JUMPER FROM D TO E
JUMPER FROM F TO G
JUMPER FROM H TO J
JUMPER FROM M TO P
JUMPER FROM R TO S
JUMPER FROM 1 TO Y
8 JUNPER FROM AA TO AB
JUMPER FROM AD TO AF
JUMPER FROM AH TO AK
JUMPER FROM AL TO AM
JUMPER FROM AT TO AY
JUMPER FROM AV T AM
JUMPER FROM BA TO BB
JUMPER FROM BD TO BE
JUMPER FROM BH TO BJ
SUMPER FROM BK TO BM
— SECTOR "0" JUMPER 16
SECTOR "1" JUMPER 16
NOTE: JUMPER POINTS NOT LISTED | cHAsSIS GND w1
ARE OPEN (NOT USED)
k.




9 EPT 4 - 294

> MATERIAL LIBT
< Nl TITLE Iowc NO. REV
pm——{ ASSEMBLY, PCB DATA AND INTERFACE 200263-010 | 5 |sWeeTl oFl
MODEL 277 HARD SECTOR 32 SECTOR &oj PRy J_PjBSQL._LN . |
= TTEW DRAWING TITLE DWG NO. Qry REMARKS
52 USE BASIC BD 200263-000
z o LATEST REVISION AND
S ADD THE FOLLOWING:
o
1
2
3 | CAPACITOR, TANTL., 10% 0. 1UF 150100-104 1] c36
4 | capaciTor, TANTL., 10% 1.0UF 150100- 105 2 | ca0,41
5
6 | RESISTOR, % W., 5% 11K 150000- 113 2 | res,94
7 | MODULE, SELECT 200288-005 1 |
8 | WIRE, INSULATED, AWG 24 A/R | JUMPER FROM A TO B
JUMPER FROM J TO Z
JUMPER FROM K TO L
JUMPER FROM N TO P
JUMPER FROM S T0 T
JUMPER FROM W TO Y
JUMPER FROM AA TO AB
(=

JUMPER FROM AD TO AF

JUMPER FROM AH TO AK

JUMPER FROM AM TO AN

JUMPER FROM AP TO AR

JUMPER FROM AS TO AT

JUMPER FROM AV TO AW

JUMPER FROM BC TO BB

JUMPER FROM BD TO BE

JUMPER FROM BL TO BM

SECTOR "0" JUMPER 32

SECTOR "1" JUMPER 32
NOTE: JUMPER POINTS NOT LISTED CHASSIS GND W1

ARE OPEN (NOT USED)




9 EPT 4 - 295

‘:Q MATERIAL LIST

@ TITLE DWG NO, REV
ASSEMBLY, PCB DATA AND INTERFACE 200263-011 el SHEET] OF 1_
MODEL 277 ROTARY SELECT MFM 32 SECTOR I. INC.
' “ DRAWING TITLE DWG NO. QTyY REMARKS

USE BASIC BD 200263-000

LATEST REVISION AND

ADD THE FOLLOWING:

OWG NO
200263-011

1

2

3 | CAPACITOR, TANTL., 10% 0.1UF | 150100-104 1 €36

4 | CAPACITOR, TANTL., 10% 1.0UF_y 150100-105 2 €40,41

5

6 | RESISTOR, % W., 5% 11K | 150000-113 2 | R33.94

8 | WIRE, INSULATED, AWG 24 A/R | JUMPER FROM A TO B
LJUMPER FROM J T0 7
JUMPER FROM K TO L
JUMPER FROM N TO P
JUMPER FROM S TO T
JUMPER FROMN W TO Y

L JUMPER FROM AA TO AB

JUMPER EROM AD TO AF

JUMPER FROM AH TO £K

JUMPER FROM AM TO AN

JUMPER Fpntt AP T0O AR

JUMPER FROM AS TO AT

JUMPER FROM AV TO AW

JUMPER FROM BC TO BB

JUMPER FROM BD TO BE

JUMPER FROi1 BH TO BJ

JUMPER FROM BL TO BM

SECTOR "0" JUMPER 32

SECTOR "1" JUMPER 32
NOTE: JUMPER POINTS NOT LISTED CHASSIS GND W1

ARE OPEN (NOT USED)




9 EPT 4 - 296

;U MATERIAL LIST
« TITLE DWG NO, REV
i ASSEMBLY, PCB DATA AND INTERFACE 200263-012 C |sHeeTl oFp_
N _‘%_ET‘Q_N%ZOP%’U%(:DE”S”Y Fj_B_S_g_l_mg
= 1 DRAWING TITLE DWG NO. Qvy REMARKS
S g USE BASIC BD 200263-000 REV "H"
8 OR LATER REVISION AND ADD THE
: FOLLOWING:
o
1
2
3 | CAPACITOR, TANTL., 10% 0.1 UF | 150100-104 1 | c36
4 | CAPACITOR, TANTL., 10% 0.1 UF | 150100-104 2 | ca0, 21
5
6 | RESISTOR, % W., 5% 36K | 150000-363 2 | res, 94
7 | MODULE SELECT 200288-001 1 fun
8 | WIRE, INSULATED AWG 24 A/R | OUMPER FROM A TO B
JUMPER FROM D TO E
JUMPER FROM F TO &
| JUMPER FROM H TO J
JUMPER FROM M TO P
JUMPER FROM R TO S
JUMPER FROM W TO X
r JUMPER FROM AB TO AC
JUMPER FROM AD TO AE
JUMPER FROM AH TO AJ
JUMPER FROM AL TO AM
JUMPER FROM AY TO AT
JUMPER FROM AV TO AW
JUMPER FROM BA TO BB
JUMPER FROM BD TO BE
JUMPER FROM BK TO BM
CHASSIS GND W1
JUMP BH TO U1l PIN 1f
NOTE: JUMPER POINTS NOT LISTED '
[ ARE OPEN (NOT USED)
“INSTALL ON BACK SIDE OF PCB
USING ITEM 129




9 EPT 4 - 297
PERSCI INCORPORATED

MATERIAL LIST

.E o
TITLE M/L NO. REV
ASSY., PCB DATA & INTERFACE 200263-012 C
COMPILED BY: DATE|CHECKED BY: DATE|APPROVED BY: DATE RELEASETCHANGE DATE
| R. MIYASATO 4/25/%
o|NEXT ASSY. 1STUSED ON DWG SIZE 2 2
o 200131-034 270 QANTEL D SHEEY OF
g ITEM — |
. 8 NO. DRAWING TITLE DWG NO. QTY |CODE REMARKS
0 «
f 129 | WIRE. WIRE WRAP 100106 AR
3 130
131 | HOUSING, RECEP. 100179-002 ] J50
132 | CONTACT, MALE 100177 2
133
134 | WIRE, STRAND, PVC 100183-124 AR BRN
135 | WIRE, STRAND, PVC 100183-524 AR GRN
136
137 | INSTRUCTION, MOD. 200633 R

CODE: D= DETAIL PART WITH NO M/L

R=REFERENCE DOCUMENT

A= ASSEMBLY WITH M/L
S = SHIP SEPARATE




9 EPT 4 - 298
:{(‘1 MATERIAL LIST
x TITLE DWG NO. RE
ASSEMBLY, PCB DATA AND INTERFACE 200263-013 7 |SHEET_10OF1_
MODEL 270 SPECIAL INTERFACE IEBSQI, JNQ. |
m“ DRAWING TITLE OWG NO. Qvy REMARKS
S USE BASIC BD 200263-000
3 REVISION'N’AND LATER
s ADD THE FOLLOWING
o
)
2
3 | CAPACITOR, TANTL., 10%  O.1UF | 150100-104 1 |c36
4 | CAPACITOR, TANTL., 10%  O.1U0F | 150100-104 2 |ca0,41
3
® | RESISTOR M., 5% 36K 150000-363 2 |res,os
MODULE, SELECT 200288-003 1 Jun
WIRE, INSULATED AWG24 A/R  |JUMPER FROM A TO B
| JUMPER FROM D TO E
JUMPER FROM F TO G
JUMPER FROM H TO J
JUMPER FROM M TO P
JUMPER FROM R TO S
JUMPER FROM W TO X
JUMPER FROM AA TO AB

JUMPER FROM AD TO AE

JUMPER FROM AK TO AH

JUMPER FROM AM TO AN

JUMPER FROM AY TO AT

JUMPER FROM AV TO AW

JUMPER FROM BA TO BB

JUMPER _FROM BD TO BE

JUMPER FROM BK TO BM

JUMPER FROM U TO V

SECTOR O JUMPER |

NOTE :

JUMPER POINTS NOT LISTED

SECTOR | JUMPER |

3

ARF QPEN (NQOT USED)

CHASSIS GND Wi




9 EPT 4 - 299

PERSCI INCORPORATED

MATERIAL LIST

B <
TITLE M/L NO. REV
MODEL 270 SELECTABLE DRIVE,8 SEPARATED SECTORS '
ASSEMBLY, PCB DATA AND INTERFACE 200263-014 A
COMPILED BY: DATE|CHECKED BY: DATE|APPROVED BY; DAT‘E RELEASE/CHANGE DATE
- L S e FRE
— A .
C') NEXT ASSY 1ST USED ON DW? SIZE SHEET 1 OF 2
? =
oy 1M DRAWING TITLE pWG No. | ary |copE REMARKS
() (e}
z © USE BASIC BD 200263-000
™~
z LATEST REVISION AND
ADD THE FOLLOWING:
1 1C 74193 150614 2 e, 27
2_|1c 75453 150618 1 U59 ‘DELETE'
3 | CAPACITOR, TANTL., 10%  O.1UF 150100-104 1 036
4 | CAPACITOR, TANTL., 10% 1UF 150100-105 2 c40, 41
5
6 | RESISTOR, 4., 5% 11K 150000-113 2 R38, 94
7 | ASSY., SELECT MODULE 200288-003 1 U1l
8 | WIRF, INSUIATED AWG 24 A/R JUMPER FROM A TO B
JUMPER FROM D TO E
JUMPER FROM F_TO G
JUMPER FROM H TO J
JUMPER FROM M TO P
JUMPER FROM R TO S
JUMPER FROM i TO Y
JUMPER FROM AA TO AS
UMPER FROM AD T0 AF
JUMPER FROM AH TO AK
UUMPER FROM AL TO_AM
DUMPER FROM AT TO AY
!
DUMPER FROM AV TO AY
JUMPER FROM BA TO BR
JUMPER FROM BD TO BE
JUMPER FROM BH TO BJ

CODE: D=DETAIL PART WITH NO M/L
R = REFERENCE DOCUMENT

S=SHIP SEPARATE

A= ASSEMBLY WITH M/L



9 EPT 4 -
PERSCI INCORPORATED

306 -

MATERIAL LIST

2 <«
(3
="' MODEL 270 SELECTABLE DRIVE, 8 SEPARATED SECTORS [M/t NO. REV
ASSEMBLY, PCR DATA AND INTERFACE 200263-014 A —
COMPILED BY: DATE|CHECKED BY:  DATE|APPROVED BY: DATE|RELEASE/CHANGE DATE
< [NEXTASSY. 1STUSED ON BWG SiZE | T, or 2
S = #
- Y DRAWING TITLE pWG NOo. | ary |copE REMARKS
(o] o
2 o
S &L_a |uirr, INSULATED ANG 24 A/R. LMPER FROM BK TO BM
;? CONTINUED SECTOR "O" JUMPER 8

SECTOR "1" JUMPER 8

CHASSIS GND W1

JUMPER POINTS NOT LISTED

_ARF OPEYN (NOT {iSEN).

S

CODE: D=DETAIL PART WITH NO M/L

R=REFERENCE DOCUMENT

A= ASSEMBLY WITH M/L
§ = SHIP SEPARATE
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