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[. INTRODUCTION AND DESCRIPTION

A, SCOPE

This manual describes the SDS Magnetic Tape System, 15Kc¢, Models 9146, 9145, and 92140
as used with the SDS 910 and 920 Computers, lts purpose is to aid in using, understanding, and
maintaining the system. A basic knowledge of the computer logic and programming is assumed,
Logic temms which are peculiar to magnetic tape operations are defined in Table 5-2 at the end of
Section V. For detailed information on operation and maintenance procedures of the magnetic ‘
tape transport, reference is made to Ampex TM=4 Technical Manual,

B. PHYSICAL DESCRIPTION

Shown in the frontispiece, the magnetic tape system is contained within a cabinet con-
structed on a welded steel frame. The basic structure within the cabinet is a conventional RETMA
rack providing standard 19-inch component mounting to facilitate system configuration flexibility,
The side panels are completely removable, and large doors at the front and rear provide maximum
access for installation and service operations to the components, Pushbutton controls on the man=-
val and auxiliary control panels illuminate to indicate operational status of the system, ”

C. SYSTEM CONFIGURATIONS

Versatile design of SDS magnetic tape systems incorporate features which make them
readily adaptable to various computer system application requirements, System configurations are
designated by model numbers and have varying degrees of capability. Possible forms of system ap-
plications are illustrated in Figure 1-1 block diagram, and are described in the following para=-
graphs,

C-1. MAGNETIC TAPE UNIT, MODEL 9146

Two major subcomponents comprise the 9146 Magnetic Tape Unit (see Figure 1-1): (a) the
tape transport with its own power suoply and manual control unit, and (b) the tape electronics unit
~with the PX10 power supply and auxiliary control unit,

The 9146 Magnetic Tape Unit is the fundamental component of all SDS magnetic tape sys-
tem configurations, One of these units may be operated in conjunction with a 9148 Tape Control
Unit for input/output operations with the SDS 910 or 920 Computer, or as many as eight units may
be connected in series and operated with one 9148 Tape Control Unit for computer-controlled ap-
plications, Up to 16 tape units may be operated simultaneously under computer control with the
addition of the 9120 Y Buffer and another 9148 Tape Control Unit,
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C-2,

rack.

C-3.

C-4.

Dc

MAGNETIC TAPE SYSTEM, 15 Kc, MODEL 9145

The 9145 Magnetic Tape System comprises the 9146 Magnetic Tape Unit and the 9148
Magnetic Tape Control Unit (see Figure 1-1). These units are mounted in either the 9110 or 9210
Up fo seven additional 9146 Magnetic Tape Units may be operated in this system using the
one control unit for input/output operations with the SDS 210 or 920 Computer.

MAGNETIC TAPE SYSTEM, 15 Kc, MODEL 92140

The 9140 Magnetic Tape System incorporates the optional 9121 Buffer Interlace into a
conventional 9145 system to provide the increased capability of rapid input/output access to the
computer memory without interfering with normal computer operations,

EXTENDED CAPABILITIES

As many as 16 magnetic tape units may be operated simultaneously with one SDS 910 or

920 Computer by installing a second 9145 system (or optional 9140 system) and the 9120 Y Buffer
(see Figure 1-1),

SPECIFICATIONS

Tape Transport

Tape Speed - Read/Write

Tape Speed - Rewind
Reels and Hubs
Tape Drive

Recording Method

Recording Format

“Inter-Record Gap

Recording Density

Character Read/Write Rate

Tape

Ampex TM-4
75 ips

150 ips
(3.25 minutes to rewind 2400 feet of tape)

10-1/2 inch take-up reel; 10-1/2 inch file reel
with file protect ring and IBM hub -

Capstan pinch roller drive with reel control ser-
vos and vacuum buffer storage chamber

NRZI (non-return=to-zero-change-on-ones)

7 channel, 6 bits and parity, self-clocking,
BCD or binary

3/4-inch
200 characters per inch

15,000 characters per second

1/2~inch wide x 2400 feet long with 1-1/2 mil

thickness mylar tape



D. SPECIFICATIONS (continued)

End of Tape Sensing Metallic leader
Head 7 channel, dual gap, IBM compatible
Operating Environment Ambient temperature: 50° to 90°F

Relative humidity: 40 % to 70 %
Altitude: 0 to 7000 feet
Power Requirements 60 £ 3 cps, 117 volts £10%, 12 amperes

minimum

E. CONTROLS AND INDICATORS

E-1. MANUAL CONTROL PANEL

The controls and indicators on the manual control panel are described in the TM =4 Tech-
nical Manual, When the mode select switch is set to AUTOMATIC, all control of the tape trans-

port is derived from the computer,

Auxiliary Control Panel

A

Manual Control Panel

Figure 1-2, Controls and Indicators

E-2. AUXILIARY CONTROL PANEL

The tape UNIT SELECT switch pemits designating numbers 0 through 7 to the tape units
used in a system, When the system is in AUTOMATIC mode, a tape unit will respond only to
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computer commands whose address bits correspond to the tape UNIT SELECT switch setting.

The UNIT POWER indicator provides visual indication that dc power is applied to the tape
unif,

The FILE PROTECT indicator provides visual indication of whether or not recording may be
accomplished, A file protect ring is inserted into a reel of tape if that reel is to be recorded. If
a reel is only to be read, then no ring is inserted in the reel, and the FILE PROTECT indicator
will be on,

The UNIT READY indicator provides visual indication of the status of a tape unit, A light-
ed condition of the UNIT READY indicator denotes that a tape transport is available for use under
computer control, When the tape transport is in use or when the tape handler interlocks are not
properly set, the indicator is off, The UNIT READY indicator circuit is inhibited for approximate-
ly 90 seconds after initial power is applied to the unit,






il. OPERATION

A. CABLE INTERCONNECTIONS

Cable assemblies supplied with the magnetic tape system provide interconnection (a) be-
tween units within the system cabinet, (b) to source power, (c) for input/output with the SDS 910
or 920 Computer, and (d) between magnetic tape systems when more than one tape system is used
with a computer installation.

Prior to operating the magnetic tape system, verify that the cable plug modules are con-

- nected as described in steps A-1 through A-7 for the particular type of system installation being used.
Refer to Installation Drawing 102215, sheet é of 6 in Appendix I for physncol location of cables and
connectors.

o A-1, CABLE PLUG MODULE, P21
This .module always remains inserted into location 21W of the electronics Chassis (W).
A-2, CABLE PLUG MODULES, P22-P23

One P22-P23 cable is always used between control chassis Z and electronics chassis W
respectively; with P22 inserted into location 22W of the W chassis, and P23 inserted into location
24Z of the Z chassis, |f more than one 9146 unit is used from the same control chassis another P22-
P23 cable is used, with P22 inserted into location 22W of the W chassis of the second 9146 unit,
and P23 inserted into location 23W of the W chassis of the first unit. This procedure is followed for
all additional units; P22 in the third unit, P23 in the second unit, and in sequence.

A-3. CABLE PLUG MODULES, P24-P25

One P24-P25 cable is always used between the Z and W chassis, with P24 inserted into
location 24W of the W chassis, and P25 inserted into location 25Z of the Z chassis. If more than
one 9146 unit is used from the same control chassis another P24-P25 cable is used, with P24 inserted
into location 24W of the W chassis of the second 9146 unit, and P25 inserted in location 25W of the
W chassis of the first unit. This procedure is followed for all additional units; P24 in the third unit,
P25 in the second unit, and in sequence.

A-4, CABLE PLUG MODULES, P26-P27

Plug module P27 is always inserted into location 4Z of the Z chassis and P26 in location
11G of the SDS 9210 or 920 Computer, or into 38X of the Y buffer,

A:)S. TAPE TRANSPORT CONTROL CABLE, P3

This is the MS-type connector from the auxiliary control panel, 1t is inserted in location
- J3 of the Ampex power supply chassis.



A-6, READ HEAD CABLE, P1

Connector P1 of the read head cable from the head box is inserted into location J1 on the
W chassis,

A-7, WRITE HEAD CABLE, P2

Connector P2 of the write head cable from the head box is inserted into location J2 on the
W chassis,

B. POWER CONTROL

B-1.  PRIMARY POWER CONNECTION

External connection to the 117-volt, 60-cycle primary power source is made at the bot-
tom rear of the cabinet, The primary power source shall be capable of handling a load of 20 em=-
peres for each tape unit connected,

B-2, POWER DISTRIBUTION PANEL OPERATION

The power distribution panel (lower front panel of console) permits flexible control of
primary power application to the magnetic tape system, Primary power is routed from the cabinet
a-c receptacle to a 30-ampere circuit breaker (see Power Distribution Schematic 102334), If the
tape system is operated independent of computer operation, apply power by switching the circuit.
breaker and ON-REMOTE switches to ON, Application of power to the magnetic tape system may
be controlled af the computer, however, by plugging the tape unit remote a-c power cord into the
computer a-c plugmold, and setting the ON-REMOTE switch to the REMOTE position. The mag-
netic tape system then becomes energized simultaneously with power application to the computer,

Power application for more than one magnetic tape unit may be controlled at the computer
power circuits by connecting the remote a=c power cord of each magnetic tape unit to J1 of the

preceding tape unit power distribution panel, With the ON-REMOTE switches of all units set to
REMOTE, power will be applied to all systems when computer power is turned on,

B-3. TYPICAL OPERATION MODE
The following steps are required to apply power for typical tape system operations:

a. Switch power distribution panel circuit breaker to ON, on set ON-REMOTE switch
to REMOTE,

b. Set PX10 power supply ON-OFF switch to ON,

c. Depress POWER pushbutton switch on manual control panel, -



C. OPERATION PROCEDURE

1. With system in MANUAL mode, load and thread reel of tape according to the procéd-
ure described in Ampex TM~4 Technical Manual. If file is to be protected, remove file-protect
ring in tape reel hub,

2. Move tape forward until metallic leader has passed lower sense posts, and then re-
verse tape direction until tape automatically stops with metallic leader spanning lower sense
posts,

3. Rotate UNIT SELECT switch to predetermined seﬂ‘ing.

4, Rotate mode select switch to AUTOMATIC, The UNIT READY indicator on the auxil-
iary control panel should light indicating the tape unit is prepared to accept computer control,
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i, PROGRAMMING

(Considerations for Magnetic Tape Sysiem Operation)

A. INTRODUCTION

A-1. GENERAL

The basic programming of writing and reading magnetic tape is essentially the same as for
any other combination of input and output devices. Since tape is also used as an external storage
device rather than strictly an input or output device, certain other functions are unique to pro-
gramming for magnetic fape systems. These are discussed in detail in this section.

A-2. PROGRAM RESTRICTIONS

A-3. Without-Leader EOM Insh'uctions.

As a general rule, all EOM insiructions fo the tape units should specify start-without-
leader. Since the tape unit generates gap on all write operations automatically, it is not neces-
sary for the starting EOM to call for leader. A leader instruction should never be included in a
magnetic tape program because the buffer will then attempt to generate leader, and an erroneous
operation may occur.

A-4, Four-Character Mode

It is possible to write tape in a 1-, 2=, or 3-character-per-word mode if the program can
keep the buffer supplied with characters. On reading, however, the tape unit uses the buffer
character count to tell when it has read two characters and can look for gap. If a 1-character-
per-word read were started, a single noise character would stop the tape. In reverse-read, or
scan, a l-character-per-word operation would cause the tape to stop after detecting the longi-
tudinal check character at the end of the record. This means the tape would stop in the recorded
information,

As a general rule, therefore, tape uniis should be programmed for four characters per
word if possible, The write-tape-mark operation is an exception fo this rule.

A-5. Timing Considerations

The tape unif specification allows repetitive commands to be given every 8.5 milliseconds.
However, for short periods commands may be somewhat faster. |f the user restricts his records to
ten words (40 characters) in length or longer, there is effectively no timing restrictions on pro-
gramming the tape unit. If, however, records of less than ten words are to be read or written
repetitively, then a delay of 8.5 milliseconds must be programmed between the stopping of the
tape after one record and the start-fo-read or write the next record.

A-6,  SIGNALS FROM THE TAPE UNIT

The tape unit sends four status signals to the computer which can be tested with SKS

-11-



instructions, These may be tested before or after any tape operation to determine the status of the
tape unit.

A-7. Tape-Unit-Ready Test

The tape-unit-ready test, TRT, (SKS 10410 for unit O on the W buffer) will skip if the
tape unit is not ready. The TRT may be used with two BRU instructions to wait for the tape unit
to become ready before starting an operation. The tape unit is not ready if there is no physical
unit set to the logical unit number being tested, or if the selected unit is not in AUTOMATIC
mode of operation. If the tape unit is in motion for any operation it will not be ready.

A-8. File-Protect Test

The tape file-protect test, FPT, (SKS 14010 for unit O on the W buffer) will skip if the file
protect is not on. In other words, if the tape can be written, the FPT will skip; if it cannot be
written, FPT will not skip. This instruction should be used before any write operation to ascertain
if it is possible to perform the write.

A-9. Beginning -of-Tape Test

The load-point or beginning-of-tape test, BTT, (SKS 12010 for unit O on the W buffer)
will skip if the tape is not positioned at the physical beginning of tape. This instruction can be
used to determine when, or if, the tape is rewound.

A-10. End-of-Tape Test

The end-of-tape test, ETT, (SKS 11010 for unit 0 on the W ‘buffer) will skip if the tape is
not at the physical end of tape or end of reel. It should be used after every write operation to
determine when the end of the tape is reached.

B. WRITE OPERATIONS

B-1. WRITING A TAPE RECORD
B-2. General

Writing on magnetic tape is essentially the same as outputting information to any other
device. The program should first determine that the desired logical unit is ready and that the file
protect is off. An EOM to write tape in either binary or decimal (BCD) will start the tape and
write half a gap. The program should then supply words to the proper buffer at a sufficient rate
to keep the transfer rate to the tape constant. The interrupt system may, or may not, be used as
desired. At 15000 characters per second there are about 32 machine cycles between interrupts
or buffer empty conditions. After the last word has been sent to the buffer, the program gives a
terminate output, TOP, (EOM 14000 for the W buffer). When the last word has been written,
the tape unit writes half a gap and stops. The tape control unit sends the computer an 12 (33 or
32) interrupt signal when the tape is stopped.
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B-3. Write Errors

If the read-after-write check finds either a character parity or longitudinal parity error,
the buffer error flip-flop is set and can be tested with a BET, (SKS 20010 for the W buffer). [f
there was an error detected on writing, the program may backspace the tape over the record and
rewrite it. (See paragraph D for instructions to program a backspace). If the record is wrong on
the second try, it is probable that a bad spot on the tape is causing the write error. To correct
this, the program may backspace over the record and erase the section of tape on which the in-
formation was recorded. The program may then fry to write on a new section of tape.

B-4. ERASING TAPE
B-5. General

The erase tape operation is essentially equivalent to writing information except that no
flux changes are recorded on tape. The erase is timed like a write operation, in that, MIW in-
structions are used to supply dummy characters to the buffer and allow the tape unit to clock the

desired number of character times for the length of tape to be erased.

B-6.  Erasing a Record after a Write Error

If ane or more write errors occur while trying to write a given record, the program may
decide fo consider the section of tape as bad and erase it. In this case, all that is necessary is
to position the tape ahead of the bad record, and start the tape in an erase as though to write the
record. After executing the same number of MIW instructions as was necessary to write the original
record, a terminate~output is given to stop the operation. The tape is now in a position to write
another record.

B-7. Erasing a Given Length-of Tape

If one wishes to erase a fixed section of tape, it is only necessary to calculate the number
of words that must be sent to the buffer to clock the erase operation over the desired length of
tape. An allowance of about 0.45 inch should be made for gap that will be written by the tape
control unit automatically. A write or erase operation stops when the read head finds the gap at
the end of a record. Since the read head is always reading the gap in an erase operation, the

B-9.  Writing Near the Beginning of Tape

B-10. General

If the tape is situated at the beginning of the reel when a write operation is to begin, the
program should first erase a section of tape before the first record. When a read operation starts
from the beginning of tape, all information transfer from the tape is inhibited for one second after
the tape starts. At 75 inches per second tape speed, this means that the first record must be at
least 75 or 80 inches down the tape. An erase operation for 4000, 4-character words is sufficient
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to erase this section of tape.
B-11. Compatible Tapes

When the tape being written is to be read on a unit that has reflective strips for end-of-
tape sensing with the load-point marker approximately 10 feet from the end of the tape, it is
desirable to erase an 11-or 12-foot section of leader. This allows space for the conductive leader
to be added to the very beginning of the tape and still have the tape readable on both systems.
An erase operation for 7200 4-character words is sufficient to erase 12 feet of leader.

B-12. Writing Near the End of Tape

When the conductive leader at the end of the fape crosses the sensing post, there is still
approximately 30 inches of usable tape left. This will normally be sufficient to complete the
record being written, and/or to write an end of file after the last record. Thirty inches is suffi-
cient to write 1500 4-character words.

B-13. WRITING AN END-OF-FILE RECORD

B-14, End-of-File Definition

An end-of-file record is traditionally defined as a gap 3.75 inches long followed by a tape-
mark character (0001111) and its longitudinal check character. When read, the gap is ignored and
the end-of-file is detected by reading the tape mark. Some tape systems, however, detect the long
gap as the end of file. To maintain compatibility with these systems, the gap must be written. An
end-of-file is used to indicate the end of a group of related records or the end of recorded informa-
tion on a tape.

B-15. Writing the Long Gap

An erase operation for 150 4-character words will produce the long gap before the tape
mark.

B-16. Writing the Tape Mark

The tape mark is a 1-character BCD record regardless of the parity of the previous informa=
tion on the tape. To start the write process, an EOM instruction for one character per word in
BCD should be given. This is followed by an MIW to load a word into the buffer which contains
17XXXXXX. (The 17 is the tape mark). The MIW should be followed by a terminate output. As
in any write operation, when the buffer is ready or the 12 interrupt occurs, the operation is com-
plete.

C. READ OPERATIONS

C-1. READING A TAPE RECORD

-14-



C-2. General

The reading of magnetic tape records is essentially equivalent to reading from paper tape.
It is only necessary to first test the tape ready condition; and when the tape unit is ready, an
EOM to read in either binary or decimal RTBW, EOM 03612, to read binary from logical unit
No. 2 on the W buffer; or RTDW, EOM 02617, to read BCD from logical unit No. 7 of the W
buffer) will start the tape and prepare the buffer to receive information. When the buffer is filled
with characters from the tape, an Il (31 or 30) interrupt is generated; or, if the interrupt system
is not used, the buffer is released and the information may be stored in memory. When the gap is
reached the tape control unit reads the longitudinal check character and brings the tape to a stop
in the middle of the inter-record gap. The program is then signaled with an I2 (33 or 32) interrupt.
The buffer and the tape unit will be in the ready condition.

C-3. Read Errors

The error flip-flop in the buffer becomes set when either a character parity or a longitudinal
parity error is detected on reading. After reading the record, the program may check the buffer
error signal to determine if the record was read correctly. If it was in error, the program may
then take corrective action. The tape should be backspaced over the erroneous record, and a
second attempt made to read it. This process may be repeated several times if necessary to obtain
a correct reading. As a rule of thumb, if the record is still read incorrectly after ten attempts,
then it probably can be considered a bad or unreadable record.

C-4. READING AN END-OF-FILE

The end-of-=file will be readily detected if the program starts the tape in a read operation
and the next record is an end-of-file record. Whenever a record of less than four characters and
greater than, or equal to, two characters is encountered, the program will receive an I2 (33 or
32) interrupt without ever receiving an 11 (31 or 30). A tape mark and its check character will
be interpreted as a 2-character record by the tape unit. If the program receives the 12 interrupt
and no I1, and this was caused by the tape mark, the word in the buffer will be 17170000 (four
character per word read). If the buffer contains some other pattern then it was probably caused
by noise on the tape, and should be ignored. A further check on the tape mark can be made by
testing the error condition of the buffer. If the read instruction was in binary, there should be an
error; if in decimal, there should not be an errar.

C-5. READING AT THE ENDS OF THE TAPE

C-6. Reading Near the Beginning of Tape

When a read operation is staried and the tape is at the beginning of the reel, all informa-
tion transfer from the tape unit is inhibited for one second after the tape starts. This is to prevent
noise from being read when the conductive leader splice crosses the sensing post. It is essential
that the first record be at least 75 or 80 inches from the conductive leader otherwise it may be
missed entirely or only partially read.

C-7. Reading Near the End of Tape

The end-of-tape signal is generated when the conductive leader at the end of the tape
crosses the sensing post. This signal may be used to indicate that the last record has been read.
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The end-of-file record may be used to indicate the end of recorded information on tape, and it
might occur after the end of tape signal is set. The user may decide which condition, if not both,
he wishes to accept as the end of information condition.

D. SCAN AND SEARCH OPERATIONS

D-1. SCAN TAPE

D-2. General

The scan fape operation is like the read operation except that only one Il interrupt, or
buffer full condition, occurs for each record. This occurs when the gap is first encountered and
while the tape is still moving. The buffer at that time will contain the last four characters of the
record. When scanning forward this means the last word of the record. When scanning reverse
this means the first word of the record which will be in reverse order by characters. For example,
if the first word contained the eight octal digits 01 23 45 67, when this is loaded into the buffer
in the reverse scan it would appear as 67 45 23 01. The position of bits in the character are not
modified; only the order of the characters are changed in the word.

D-3. Continued Scan

Since the IT interrupt (33 or 32), or buffer full condition, occurs when the gap is reached
(but while the tape is still moving), it is possible to give another scan instruction and have the
tape continue to scan the next record without stopping. If no further instructions are given to the
tape unit, it will bring the tape to a stop in the middle of the gap and generate an 12 interrupt.
The tape unit and buffer will now be ready.

D-4. SCAN

D-5. Reverse Search

Searching for a given record that is identified by the first word, is a simple application of
the repeated scan-reverse operation. First the identifier should be reversed by character. When
the selected tape unit is ready, it is started in reverse scan, SRBW, (EOMO07635 for unit No. 5 on
the W buffer). The program may wait for the Il interrupt, or may hang up on a WIM until the gap
is reached and the buffer is filled with the first word of the record. This word is then compared
with the reversed identifier for which the search is being made. If they are not equal, the program
gives another scan-reverse EOM and waits to check the next record. If they are equal, the pro-
gram does not give any further EOM instructions but merely waits for the 12 interrupt or for the
buffer to be ready. It may then indicate a forward-read if desired.

D-6. Forward Search

A search-forward operation could be executed in the same manner as the reverse search
if the identifier was recorded at the end of a record as well as at the beginning. Since this is
somewhat awkward, provision has been made to search forward on the first word of a record and
read the information when the desired record is found.
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This is accomplished by starting the tape in a forward-read operation and waiting for the
first I1 interrupt or buffer full condition. When this occurs the identifier word can be compared
with the first word of the record. If they are not equal, an EOM instruction (02 14000 for tapes
on the W buffer) is given to convert the read operation to scan. When the next I1 occurs, the
tape is at the end of the record and the program may give another read EOM to keep the tape
moving and check the next record. If the identifier and first word are equal, the program may go
ahead and read the record since it is already in a read status.

D-7. SCANNING AN END OF FILE

D-8. Scanning a Short Record

There is no way to determine the length of a record scanned because the scan operation
only gives one I1 interrupt, and then only when the gap is reached. This means that the gap after
any two characters, even if they are noise, will cause the Il interrupt. When the tape mark and
its check character are detected in scan, the tape conirol generates the interrupt just the same as
if many words or characters had been scanned.

D-9. Detecting the Tape Mark

The tape mark can be checked in scan operations by comparing the word in the buffer to
the octal configuration XXXX1717. This is how an end of file record looks when it is scanned in
either direction. The buffer error can also be checked to determine the parity of these two charac-
ters.

D-10. Using Read to Detect the Tape Mark

There is no problem in detecting the end-of-file character since the forward search starts
in the read mode. It is possible to start the search-reverse operation in the read mode and convert
to scan after the first 11 interrupt. In this mode, if the tape mark is encountered, the tape will
stop and generate an 12 interrupt notifying the program that something unusual has happened. The
tape mark will appear in the buffer as 17170000 just as in forward-read operations.

D-11. SCANNING AT THE ENDS OF THE TAPE

D-12. Scanning Near the Beginning of Tape

When scanning in reverse, the detection of the beginning of tape marker will cause the tape
to be stopped and an 12 (33 or 32) interrupt, buffer ready condition, to occur. This is the only time
in the scan mode of operation that an I2 interrupt occurs without prior occurrence of an I1.

D-13. Scanning Near the End of Tape

The end-of-tape detection causes no special action other than the setting of the end-of-
tape signal. If the end of information is not indicated by an end-of-file record, the program
should check the end-of-tape signal before scanning forward over each record.
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E. SPACE AND REWIND

E-1.  SPACING

E-2.  Space Forward or Reverse, One Record

To space one record, the tape is started forward, or reverse as desired, in a scan mode,
and the program waits for the buffer to be ready or for the 12 interrupt. The Il interrupt should be
ignored by executing a WIM to a dummy location and then executing the BRU indirect to clear the
interrupt channel. When the 12 interrupt occurs, or when the buffer is ready, the tape will have
been stopped in the gap following the record over which the space was executed.

E-3. Space More Than One Record

To space more than one record, another scan EOM should be executed when the Il inter-
rupt occurs indicating the detection of gap. This may be repeated until the desired number of
records have been spaced over. The end of file, however, will require special consideration when
spacing over a file of unknown length. The user may wish to program a check for tape mark
characters or might start first in a read mode and convert to scan after the first word is read (refer
to paragraph D=10).

E-4. REWINDING

A tape unit may be started in rewind at any time as long as the unit is ready. This opera-
tion does not use the buffer or the tape control unit. Any or all tape units may be rewound while
any input/output operation, on tape units or other devices, is in progress. The rewind instruction,
REWW, isan EOM (EOM 14016 for tape unit No. 6 on the W buffer). Once started the tape will
continue in rewind until the beginning of tape is sensed. |t will then stop. After it stops, one
second is allowed for the drive capstans to return to normal speed before the unit ready signal is
set, :

F. SUMMARY OF TAPE OPERATION CODES

F-1. TEST CONDITIONS

Mnemonic Description Buffer Coding

* TRTW n Skip if tape unit n is not ready w SKS 1041n
* TRTY n Y SKS 1051n
* FPTW n Skip if tape unit n not file protected \i4 SKS 1401n
* FPTY n Y SKS 1411n
*BTTW n Skip if tape unit n not at beginning of tape W SKS 1201n
*BTTY n ' Y SKS 1211n
* ETTW n Skip if tape unit n not at end of tape W SKS 1101n
* ETTY n Y SKS 1111n

-18-



F-2.

* SFBY

Mnemonic

WTBW n,4
WTBY n, 4

WTDW n,
WTDY n,

ETW n,4
*ETY n,4

RTBW n,4
RTBY n,4

RTDW n,4
RTDY n,4

SFBW n,

n
SRBW n, 4
SRBY n,4

SFDW n, 4
* SEDY n, 4

* SRDW

n,4
* SRDY n,4

REWW n
REWY n

* RTSW
* RTSY

TAPE FUNCTIONS

Description

Write in binary on fape unit n
4-characters per word

Write in decimal (BCD) on tape unit n
4-characters per word

Erase tape on tape unit n (Binary or BCD
has no effect on erase) '

Read in binary on tape unit n (For reverse
add 4000 octal)

Read in decimal (BCD) on tape unit n-
(For reverse add 4000 octal)

Scan forward in binary on tape unit n
Scan reverse in binary on tape unit n
Scan forward in decimal (BCD) on tape

unit n

Scan reverse in decimal (BCD) on tape
unit n

Rewind tape unit n

Convert read to scan. (This is the same
instruction as terminate output, TOPW or

TOPY).

These mnemonics are not defined in SYMBOL .
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Buffer

K <5 <= <5 <2 <= <% <X <5 <3z <%

Coding
EOM 0365n
EOM 0375n

EOM 0265n
EOM 0275n

EOM 0367n
EOM 0377n

EOM 0361n
EOM 0371n

EOM 0261n
EOM 0271n

EOM 0363n
EOM 0373n

EOM 0763n
EOM 0773n

EOM 0263n
EOM 0273n

EOM 0663n
EOM 0673n

EOM 1401n
EOM 1411n.

ECM 14000
EOM 14100
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IV. W BUFFER
(Considerations for Magnetic Tape System Operation)

This section describes the special input/output functions of the W buffer for magnetic tape
system operation,

A, READ/SCAN FORWARD

A read/scan forward process is accomplished by executing an EOM0361X (i.e., read with
4 characters/word), After the first two characters are read, WO is set,

sW0 = W9 W6 W8 + - - -

After 4 characters have been read, @ is generated, ('.CUTK\JPT 1 / W BU#FE’Z'>

@w =WFWoWh (En + () @ &

This interrupt causes the computer to execute a WIM which sets Wf, W7, and W8,
sSWF = = = = + Wx (T5 - T0)
Upon-examination of the first word (4 characters), the program determines if this is the de=
sired block, If it is, then the established command (EOMO0361X) is permitted to continue, If it is

determined that this is not the block being scanned for, then the program executes an EOM14000.
This EOM sets W10 and resets WO converting the read to a scan,

W10 == - - + Toc C12 W9 C17 C20

W0 =-- -+vIoc C'IZC_W@
Two characters later WO is again set,

WO = W5 W6 W8 + - - -
and W8 is locked on,

sW8 = W7 WO WI0 Wil Wh + - - -
Flip=flop Wf can no longer be reset in the usual manner,

rWf = - - - + W7 W8 W4 (T22 - T17)
Nomal @ signals are no longer generated,

- @w =W-F'l}W0_W'|1—(En +E@) @™ &
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and the remainder of the block shuffles through the buffer. Upon detection of the gap, Wf is re-
sef, ‘ '

"W = - - -+ W9 WI0 W11 WO W7 (T22 - T17)
Upon detection of the gap, @ is generated,

@w =WFWoWh (n+ (B ) &

The scan may be converted back to a read by executing an EOM0361X which sets the buf-
fer back to a read status, (Note: Because the tape unit is already running, the EOMO0361X is
locked out from having adverse effects on the magnetic tape unit timing). By executing the EOM
0361X, W10 is reset, WO is reset, and the character counter is unlocked. Wf is set and
is released,

rW10 = We

W0 =Wc + = -~

sW8 = - - -+ W7 W9 W10 W11 Wh
sWf = - = =+ We Wh

@w) =WFWoWh (En + G (@ @

Because WO is reset the tape unit cannot stop,

rMf = = - - + Dt D2 (W9 + WO0)

To prevent the Iongltudlnal check character from setting We due to the block just sconned the
one shot in the tape control unit is gated by Mf Mr,

s = W11 W9 (M1 + M2 +M3 + M4 + M5 + Mé + Mp) D3 MFf Mr+ - - -

The longitudinal check character is only pemitted to set We if the tape unit is to be stopped.

B. SCAN FORWARD

A scan forward also may be accomplished by executing an EOMO0363X (i.e,, scan with 4
characters/word), After the first two characters are read WO is set,

sW0 = W9 W6 W8 + - - -
and W8 is locked on.

W8 = W7 WO W10 W1l Wh + ~ - -
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Flip-flop Wf cannot be reset in the usual manner,
"WF = - - - + W7 W8 W4 (T22 - T17)
Nomal @signals are not generated,

Qw = WFwo Wh (En + (B ) @&

and the data shuffles through the buffer (the last 4 characters remain in the buffer). Upon the de-
tection of the gap Wf is reset, '

"WF = - - -+ W9 W10 W11 WO W7 (T22 - T17)
Upon detection of the gap @ is generated,

@w) =WF WO Wh (End + (En)) &)

The scan may be stopped (e.g., based on a block counting subroutine) by not resetting WO,
however a WIM must be executed to release the interrupt,

sWf = Wx (T5 - T0) -~ -

If the scan is to cénffnue,. execdting an EOMO0363X will reset WO, set Wf, and unlock W8,
W0 = + - - - We |
SWF = We Wh
sW8 = W7 W9 W10 W11 Wh

The scan process repeats, WO setting ofter reading the first two characters of the next block,

C. FILE MARKER FUNCTIONS

On a read/scan forward (EOM0361X), a file marker will cause the following: both_char-
acters will be read, the gap between characters will not be recognized because WO will not be set,
and the program will not be interrupted

WO = + - - = + W9 W6 W8

@w =WFWoWh (En+ (E0)) @&

The second character will set WO as the character counter indicates W7 W8. Because the charac-
ter counter has not down counted to W7 W8, Wf will remain set and @ will not interrupt.
Because WO is set the tape unit will halt and set Wh.

Wh= (Who T24
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This will permit the character counter to down count and cause Wf to reset,
sW4 =Wh T24 + - - - | |
| PWF = - - -+ W7 W8 W4 (T22 - T17)
Interrupt signal @ will be generated,

@w =WiWh (En + (En) )

The @ interrupt must be interpreted by the program to detemine its cause

(i.e., no @ signals received),

In a scan forward mode (EOMO0363X), a file marker will cause the following sequence:
both characters will be read, the gap between characters will not be recognized because WO will
not have been set, nor will Wf be reset.

sWO =+ - - - WO W6 W8
"WF =+ - - - W9 WI0 WIT WO W7 (122 - T17)

The second character will set WO as the character counter indicates W7 W8, Because the charac-
ter counter has not down counted to W7 W8, Wf will remain set, Because the second character.
converted the character count from W7 W8 to W7 W8, the character counter will lock up.

sW8 =W7 WO W10 W11 Wh + - - -

A gap after the second character will generate an @ because of resetting W,

PWF = = = -+ W9 WIO WIT WO W7 (122 - T17)

@ =WFWo Wh (En + (B Y@ @

The interrupt must be interpreted (i.e., counted as if a block had been read or the characters
must be inspected for file marker uniqueness).

The scan may be continued by executing another EOM0363X which will reset WO, If the
scan is to be ended, then a WIM must be executed to set Wf and release @ . Because WO
is left set, the tape will halt and Wh will set. '

SWF = Wx (T5 = TO)+ ~ - -

sWh= (Why) T24+ - - -

With Wh set, the character counter will start down counting, WF will reset, @ will be gen=
erated, and the W buffer will clear,
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W4 = Wh T24 + - - -
"W = W5 W10 W11 WO W7 (122 - T17)+ - - -

2% =W Wh (En + G )

- D. SCAN REVERSE

A scan reverse process is accomplished by executing an EOM0763X, The first character
may be the longitudinal check character but the gap following will have no effect as WO has not
been set, The second character received by the buffer sets WO and locks W8,

sW0 = WO W6 W8 + - - -
sW8 = W7 WO WIO WI1T Wh + - - -

With W8 locked, @ signals are not generated in the normal manner because Wf is not per-
mitted to reset, . The characters shuffle through the buffer,

"WF = - - - + W7 W8 W4 (T22 - T17)

@w =W woWh (En + (B ) @E

Upon detection of the gap WF is pemitted to reset,
fWF = = - -+ W9 WI0 WIT WO W7 (122:- T17)

and an @ is generated.
@w =W wo wh (En + (D)@ @&
The @ causes a program interrupt, and by execution of a WIM the last four characters
read (actually the first word of the block) are inspected. If the scan is to halt, the program does
not take any further action, leaving WO set,
The WIM sets Wf to turn off the @ inferrupt,
sWF=Wx (T5 - TO) + ~ - -

@w = Wi Wo Wh (En + (B ) GO&

Because WO is left set, the tape unit may halt, When @ is generated Wh is set.

sWh= (Whs) T24+ - - -
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Flip-flop Wf is reset by down counting the character counter,
sW4 =WFT24 W5 + - - -
WF = W7 W8 W4 (T22 - T17)

 With Wh set and WF reset, @ is generated,

@w) =WiWh (En + (En) )

Interrupt signal @ indicates that the tape has halted and the reverse scanned block located,
If it is desired to continue the scan, the program executes an EOM0763X again causing WO to be
reset,

W0 =Wc¢ + - - -
With WO reset, Wf cannot be reset by the gap.

PWF = - - =+ W9 WI0 W11 WO W7 (122 - T17)

as_forward.scan_with respect to the file mark,

E.  WBUFFER LOGIC

E-1. UNIT ADDRESS REGISTER

sW14 = Ws C23

W14 = We

SW13 = Ws C22

rWi13 =Wec

wi2 =Ws c21 + (kD)
W12 =Wce

W11 = Ws C20

Wil =We
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E-6.

E-8.

sW10 =Ws C19 + Toc C17 W9 C20 C12
r'W10 = We

INPUT-OUTPUT

sW? =Ws C18

W9 =Wec

CHARACTER COUNTER

sW8 = Ws C16 + W7 W8 W4 TO + Wx T24 Ww + W7

W8 = We (T22 - T17) + W8 W4 TO
SW7 = Ws C15 + Wx T24 Wn + (G
W7 = We (T22 - T17) + W7 W8 W4 T0
CLOCK COUNTER

Clock Detector

sWé = W5 Ecw (T22 - T17)

rWé = W5 TO + We

Precess Detector

SW5 =W5 W6 Eow TO + Ws C13 C18
W5 = W4 TO + We

Precess W

sW4 = W5 WF T24 + Ws T0 + Wh 724 + (St T0

‘W4 = W4 TO + W 4 T24
COMPUTER INTERLOCK

sWF = We Wh + Wx (T5 - TO)

? W10 W11

W+ D

WF = W8 W7 W4 (T22 - T17) + Ws W9 + W9 W10 W11 WO W7 (122 - T17)
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E-9.  INTERRUPT SIGNALS

@w) =WFWo Wh (En + @)

@2w) =W Wh (En+ (En) )

E-10. TIME SHARE CALLING SIGNAL

Tsw = Wi Wo Wh (Ow)

E-11. HALT DETECTOR

—

sWh = Whs T24 + W9 W11 W0 W5 W8 T24

ot S————  So——

9 W10 WT1 W12 WT3 (RT RZ R3 R4 R5 R& Rp) W5 T24

—

Wh = We
E-12. ERROR DETECTOR
sWe = W5 W4 Rp (T5 - T0) Wh + WO W& W5 Ecw Tp + Wes
We=We Wh

E-13. CHARACTER BUFFER

sR1 = W4 Wn Wx (Tp T24) + W9 W6 W5 Zw1 + W4 Wx C23

rR1 = W4 Wn Wx + WO W& W5 W2 + W9 WA W5 W& + W9 W10 W11 + W4 Wx C23

sR2 = W4 R1 + W9 W6 W5 Zw?2

sR3 = W4 R2 + W9 W6 W5 Zw3

(R3 = W4 R2 + WO W& W5 W4 + WO WZ W5 W& + Wo WI0 Wil

sR4 = W4 R3 + WP W6 Zw4

R4 = W4 R3 + W9 W6
Wé

W4 + W9 W4 W5 Wé + W9 W10 W11
z

sR5 = W4 R4 + W9 w5

2+ W9 Wi W5 Wé + W9 W10 WIT
-28-
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sR6 = W4 R5 + W9 Wé6 W5 Zwé

—— —— s it

rR6 = W4 R5 + W9 Wé W5 W4 + W9 W4 W5 Wé + W9 W10 W11

sRp = W9 W4 Rp Ww (T22-T17) + W9 W4 Rp Wn (T5-T0) Wx + W9 Wé W5 Zwp
+ W9 W4 (T22-T17) + W9 W4 Rp C23 (T5-T0) Wx

rRp = W9 W4 Rp Ww (T22-T17) + W9 W4 Rp Wn (T5-T0) Wx + W9 Wé W5 W4
+ W9 W4 W5 W& + W9 W10 W11 + W9 W4 Rp C23 (T5-T0) Wx

E-14, LOAD W FROM C

Wx = (01 03040506 F1 F3) Ts + Wp Ts

by

E-15. CLOCK SIGNAL

Ecw =

@)

E-16, CHARACTER INPUTS

]

+

;

]

+

®

+

]

OO0

LRk

30000006
30

+

;

+

E-17. BUFFER REGISTER
sz‘ = W4 R6
+ W4 Tp W8
+ W4 T24 W7
+ (T24 Tp) W4 Wx C23 + (T24 + Tp) W4 Wn

+ W4 Wn Wx
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Ww = (sWw)

sWn= Ww delayed by 24 pulse times

rWn = Ww delcyed by 24 pulse times
"E-18. CLEAR AND SET SIGNALS

We = Buc CT7 (T22 - T17) + Wh WF T0 +(St) (T5 - T0) 0o

Ws = Buc CT17 (T5 - T0)

W Buffer Ready = W9 W10 W11 W12 W13 W14

WIM and MIW interlock = WF (W0 + W9)
E-19. HALT INTERLOCK |

sW0 = W9 W6 W8 + Ws W9

WO = We + Toc C12TT7 T20 + W9 Qwf) W5 W8 W7
E-20, MAGNETIC TAPE CONTROL SIGNALS

Stop Read Interlock = WO

Output Character Interlock = W5
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V. LOGIC DESCRIPTION

A, GENERAL

A basic knowledge of the logic used in SDS 910 and 920 Computers is essential for compre-
hension of the logic used in implementing magnetic tape system functions, General description of
the mechanization of magnetic tape unit commands and control signals, when operated in the
AUTOMATIC mode, is contained in paragraphs B through K in sequence of nomal application,

For purposes of discussion and brevity, many logic equations are used showing only part of their
gate mechanizations, A complete listing of the 9148 control unit logic and the 9146 electronics
unit logic is contained in paragraphs L and M respectively, and a block diagram (Figure 5-14)
illustrate their related functions,

Timing diagrams of the magnetic tape commands are included in Figures 5-1 through 5-13,
These diagrams illustrate the timing sequence relationship of signals received from the computer
and those generated in the magnetic tape logic and control circuits., Frequent reference fo these
diagrams enables the reader to more readily visualize actions that take place within the logic and
control circuits at specific times, '

Definitions of logic tems used in magnetic tape unit circuits are given in the glossary

(Table 5-2) at the end of this section. Complete logic diagrams showing connector and pin loca-
tions of signals are included in Appendix | of this manual., ‘

B. 'SELECTION AND STARTING

B-1. MAGNETIC TAPE COMMANDS

A magnetic tape process is selected and started by executing the appropriate EOM com-
mand indicated in the table below: :

PROCESS COMMAND
Read EOMO3X1X
Read/Forward Scan EOMO0361X
Forward Scan EOMO363X
Reverse Scan EOMO0763X
Write ’ - EOMO03X5X
Erase - EOMO3X7X -
Rewind EOM1401X
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The commands all refer to magnetic tape systems as used with the W buffer and provide for
binary handling of information, The commands may be suitably modified to accommodate Y buffer
and/or BCD operation,

Refer to Figure 5-1 for timing sequence of the following processes,

B-2. STARTING
A generalized start command is generated for all proceéses except Rewind,

M start = Buc C17 C20

As rewind on one tape unit may occur concurrently with any process on another tape unit, a separ=
ate Rewind start command is generated,

Rewind = Joc C12 Q2

The D1 timer is triggered to provide a delay for starting any process except Rewind,
sD1 = (M start Q2) dc + - - -
rD1 = 58 ms after sD1

B-3. FORWARD AND REVERSE CONTROLS

The reverse control flip-flop, Mr, is set for the reverse scan mode, and the forward con-
trol flip-flop, Mf, is set for all other commands,

sMf = (M start Q2) C12 MF Mr

rMf = (M start Q2) Mf Mr + (WT1 M start +, . , ) dc

sMr = (M start Q2) C12 Mf Mr
rMr = (M start Q2) Mf Mr + (W11 Mstart +,, . ) dc
B-4, DATA MODE SELECT

A data mode select flip-flop, Me, is included to pemit reading or recording in a BCD or
binary mode,

sMe = (M start Q2) C14 Me

rMe = (WT1 M start) dc
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B-5. TAPE UNIT SELECT

Each tape unit contains a tape unit select flip=flop, Ma, which is set at the beginning of
a tape process and remains set until the process is completed.

sMa = (M start Q2) Mad Ready (Unit Select)
A tape unit Addressed signal, Mad, guards against addressing of several tape units simultaneously,
Mad = Ma0 + Mal + Ma2 + Ma3 + Ma4 + Ma5 + Mabé + Ma7
where: Ma0 is the tape unit select flip-flop, Ma, of the tape unit designated zero.

Setting of Ma is controlled by a Ready signal to pemit selection only if the tape unit is in

ready condition,
Ready = Ma Mb Db

A tape unit is réady if it is not selected, Ma; not in the process of rewind, Mb Db; and if the
tape handler interlocks are properly set providing the signal .

=|<8|<1T<T,>

. The Unit Select 5ignql pemits setting of Ma only if coincidence is established between the
EOM unit address bits C21, C22, and C23 and the tape UNIT SELECT switch on the control panel,

If the tape UNIT SELECT swntch designates the tape unit as unit 5, the EOM command to set McS
must contain C21°C22 C23.
Unit Select = C17 C20 Ke21 Kc22 Ke23

where: Ke21, Kc22, and Kc23 dre UNIT SELECT switch controlled combina-
tions of the oddress bits C21, C22, and C23.

B~6. FORWARD AND REVERSE ACTUATE

Tape motion is achieved for the addressed tape handler by:

Ma Mf

Forward actuate

Reverse actuate Ma Mr

B-7. . READ AND WRITE ACTIVATE

Upon addressing a tape unit a Read Activate signal is generated, and if a write operation
is required a Write Activate signal is generated.
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VMcb—b

Ma W9 W11

Read activate

Write activate

Read activation is inhibited if the tape is on metallic leader, . If on metallic leader,
read activation is inhibited by Db for 1.0 second from the time of M start.

sDb = (Ma ) de +---
rDb = 1.0 sec after sDb

Write amplifier voltage is interlocked with the file profécf ring on the tape reel.
+25 volts Write = K1 energized
K1 set = File Protect

B-8. REWIND |

Each tape unit can be signalled to start a rewind by executing an EOM1401X
sMb = (Ioc C12 Q2) Ready (Unit Select)
tMb = (Ma + Db + e <
K2 set = Mb

To permit capstan deceleration a Rewind Stop Delay, Db, mhlblts Ready for 1.0 second upon de-
tection of the beginning of the reel, , signal,

sDb = (Mb (Bor) ) dc + = - -

rDb = 1.0 sec after sDb

Ready = Ma Mb Db
C.  TEST To

Each tape unit can be tested for File Protect (SKS1401X), Ready (SKS1041X), Beginning
of Reel, (SKS1201X) and for End of Reel, Df, (SKS1101X).

= C12 (Unit Select) File Protect

+ C13 (Unit Select)
+ C14 (Unit Select) Df
+ C15 (Unit Select) Ready
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Df is a timer which will set upon detection of the End of Reel.

sDF = de
rDf =0.5sec after éDf

The signal from each tape unit is sent to the computer from the tape control unit as .
G =T 20 ( Gio)) - )

For each test made a skip will occur if the signal tested for is not present.

-

D. INPUT PROCESS TIMING

Refer to Figures 5-2 through 5-11 for timing sequence of the following processes,
D-1. READ

The input process, once started, must find data on the tape. If a four character per word
input process had been programmed, then after two characters have been read, W0 in the W buf-
fer is seft,

sWO0 = W9 W6 W8 + - - -
W0 = We + = - -
Once WO has been set, detection of gap, Mig, will commence a tape shut-down sequence.

The D2 one=-shot is triggered to delay stopping until the desired position is achieved within the gap.—
The forward flip-flop, Mf, is then reset and the D3 one-shot is triggered to provide a delayed J

halt signal, @ , after the tape has completely stopped. : e
Mtg = (53p + - - - ) Wig A
A~ v

rMtg = Cr Mtg + (W11 M start) dc
Gap = 150 ps with no Ct signal
sD2= W9 W11 WO BF (MF +Mr) de( i1t de-

'rD2 = 0.8 ms after sD2 -

sDt = D2 Mc Dt
rDt = D3 Mc Dt + - - - e
— /\ I‘.' I

_— I
fMF = = = = + (DT D2 Dt (M- + WO) + === ) dec

-36-



sD3 = (D1 D2 Dt Mf Mr)

rD3 = 3 ms after sD3

The input clock signal, (Ecm) , to the W buffer is gated by D1 D2 D3 Dt to block tran-
sient signals and the longlfudmal parity charocfer

= W9 W11 Ct DI D2 D3 Df (Mf + Mr) + ===
Ct is the clock signal derived from the incoming data from the tape.
D-2. READ/FORWARD SCAN

A read/forward scan process is similar to a read process. Upon detection of the second
character ofter gap, WO in the W buffer is set.

WO = W9 W6 W8 + - - -
W0 =We + - - -

After the fourth character is read (i.e. first word) an @ interrupt in the W buffer is
generated, ‘ :

T@w =WFwo #h (& + (B ) @ @&

The interrupt pemits the program to evaluate the first word to detemine if the read should be con-
verted to a scan or not, If this is the block being scanned for, then the normal read is pemitted
to continue with the tape halting at the end of the block. If it is not the block being scanned for,
the program must execute an EOM 14000 to convert the read to a scan, This resets WO and sets
WI0 in the W buffer, :

rW0 = Toc C12C17 C20 + - - -
sW10 = Joc C12 C17 C20 W9 + - - -
After two characters WO is again set,
sWO0 = W9 Wé W8 + - - -
and W8 in the W buffer is locked on.

sW8 = W7 W9 W10 W11 Wh + —==
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This prevents Wf in the W buffer from resetting by normal character counf down and thus inhibits
further program interrupts,

sWF = We Wh + Wx (T5 - T0)
W =W7 W8 W4 (T22 - T17) + === |
dTw =WwWoWh(En+ G ) @ &
Upon detection of gap, Wf is permitted to reset and the D2 timer is triggered.
WF=---+WOWIOWIIWO (Mtg) W7 (122 - T17)
sD2 = W9 W11 WO Mtg Dt (Mf + Mr) dc + = = =
rD2 = 0,8 ms after sD2

[
[

A program interrupt is generated,

@w =WwoWh(En+ @ ) & @

To return from a forward scan process to a read/forward scan, the program must execute a
read instruction during the interval the D2 timer is set. The read instruction resets W10, resets WO,
unlocks W8, and establishes the character count,

"'W0 =W¢ + - - -
WI0=We + - - -
sW8 = W7 W9 W10 W11 Wh + ---

To override extraneous signals in the gap, timers D1 and D3 are triggered, The D2 timer
had been triggered upon gap detection thus setting Dft.

sDt = D2 Mc Dt

rDt = D3 Mc Dt + ---

sD1 = (M start Q2) dc + - = =

rD1 = 5 8 ms after sD1

sD3 = (D1 D2 Dt W9 W11 (WO + WT1) dec + - - -
rD3 = Q'.'8‘ms after sD3 |

(Eep =WSWI1Ct DI D2D3 DF (Mf+-==) + = -~
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Because WO is reset, the tape is not pemitted to halt,
rMf = - - - + (D1 D2 Dt (WO + ='==) + WT1 M'start ) dc

Since the W buffer is now in the read mode, the recognition of data characters will permit re=
peating of the read/forward scan sequence.

D-3. FORWARD SCAN

A forward scan process is similar to a read process, The scan is initiated by an EOM0363X,
After the second character has been read, WO is set,

sW0 = W9 W6 W8 + - - -

Because W10 was set by the EOM command, W8 locks up and the data shuffles through the W
buffer,

sWI0 =Ci9Ws + = - -
sW8 = W7 W9 W10 W11 Wh + ---
WF is not pemitted to reséf and nomal program interrupts are inhibited.
rWf = - - = + W7 W8 W4 (T22 - T17)
@w =WiwWoWh (tn+ @) @™ @&
Upon detection of gap, Wf is reset and Ilw is generated,
"WF = W9 W10 W11 WO W7 (122 -T17) + - - -
The last four characters remain in the buffer. The computer program must determine whether the
scan is to be continued or not. If the scan is to be concluded then executing a WIM instruction
releases the @ interrupt by setting WT, '
sWf =Wx (T5 = TO) + = = -
Since WO is still set, the tape unit will stop and a halt signal will be generated,

(WO W9 W11 Dt (Mf + - - - ) Mtg)dc + = - -
98 ms after sD2

sD2
rD2

]

sDt = D2 Mc BF
rDt = D3 Mc Dt + - - -

rMF= + (DI D2Dt WO+ --=-)+---
sD3 = DI D2 Dt Mf Mr
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If the scan is to be continued, the program must execute an EOM0363X. This instruction
resets WO, ' 3

W0 =Wc+=---~
To override extraneous signals in the tape gap, D1 is triggered.
sD1 = (M start Q2) dc + - ~ -
Mf cannot be reset so the scan continues,
rMF=DI Dt D2 (WO +~==)dc + = -~
D-4. REVERSE SCAN |

A reverse scan, EOMO0763X, procedes in a similar manner as forward scan with minor
differences. ‘

The D1 timer is triggered after every block to insure that when the tape is stopped it will
be properly positioned within the gap. Triggering D1 delays resetting Mr.

sD1 === =+ (D2 Mr) dc

rMr = = = =+ (D1 D2 Dt (= = = + W0 ) dc

E. OUTPUT PROCESS TIMING

E-1. WRITE

The write process, EOMO3X5X, once started, proceeds until WO in the W buffer is reset .
by the computer, the last output character has been completed (indicated by WO W6 W5), and
the gap signal is detected. The D2 timer is triggered fo record a gap. The forward flip-flop, Mf,
is then reset, and the D3 timer is triggered to continue recording the gap and generate a delayed
halt signal, @ , after the tape is stopped,

sW0 = - - =+ Ws W9

"'WO = We + loc C12C17 C20 + - - - ,
W5 e ) LI/—% m o MF/\’H!?_» M gt
sD2 = - - =+ (W5 W9 W11 (WO + Wi1) (W6 + WT1) Df Mf Mtg M starf) dc

rD2 = 0.8 ms after sD2
\h

sD3 =D1 D2 Dt (MfMr+-=-=) dc + = - -

rD3 =3.0 ms after sD3
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sDt = D2 Mc Dt

rDt = D3 Mc Dt + ---

Mf = = = = + (D1 D2Dt(W9Wll+---)+--—-)dc
(Whs) - W11 WF W BT 3 BF M ofart + - - -

The output clock, @ , for the W buffer is provided by oscillator Mc, gated by
the clock enable flip-flop, Mca, to generate the starting gap. :

Eem) =---+W9WIT Mc Mf Mca

sMca = DT (Ma0@ord) ~ + - = = + Ma7 ) Mc

rMca= (M start Q2+ - = =) dc

Flip-flop Mca is prevented from setting during start delay D1 and when the tape is on the metallic
leader, ( Ma0 + —- + Ma7 ).

E-2,  ERASE o ,§

The erase process, EOMO3X7X has the same timing as write except that the Mtg signal.
is forced on as soon as WO W6 W5 occurs, thus prematurely setting timer D2,

sMig = ( = = =+ W10 Mu) Mi'g

rMig = = = =+ (WT1 M start) dc

sD2 = - - =+ (W5 W9 W11 (WO + WT1) (W6 + WT1) DFf Mf M starf Mtg) dc

rD2 =0, 8 ms after sD2,

16

To obtain an erased length on tape equal to the recorded length, the number of output
erase characters must be increased sufficiently to fill a space equal to the gap between the write
and read heads,

F. CHARACTER SENSING AND RECORDING

Refer to Figures 5~12 and 5-13 for timing sequence of the following processes,
F-1. CHARACTER SENSING

A Each read head amplifier receives alternate polarity pulses for recorded 1-bits in each chan-
nel. Signals from the various channels exhibit a time displacement for bits of the same character,
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The presence of a character is indicated by a pulse in one or more of the seven channels, Each
read amplifier generates a one=shot output signal for each of the alternate polarity input pulses
The one-shot output pulses from the read ompllflers set the read flip-flops.

sR1lm = (W11 D1 D3 Df + W11 D2) RTm Raé

rRIm = (W11 D1 D3 Dt + W11 D2) Rlm Rab + (W9 W11 Ce + WT1) dc

sRpm = (W11 DI D3 Dt + W11 D2) Rpm Ra7

.,
ol
e
3
n
=
(7%)
2|

t+ W11 D2) Rpm Ra7 + (W9 W11 Ce + WT1) dc

Signal terms Ral through Ra7 represent the one-shot output pulses from each of the read amplifiers,
Control of RIm through Rpm is inhibited during the gap by (W11 D1 D3 Dt + - - - ) to prevent
extraneous signals in the gap from being sensed, The longitudinal check character, however, is
permitted to pass ( = = =+ W11 D2), During write operations R1m through Rpm are pemitted to
toggle in order to register the longitudinal parity. During read operations Rlm through Rpm are
reset after each character is processed by (W9 W11 Ce + = - =) dc.

Character present flip=flop Rem is set upon detection of the first bit of an incoming char-
acter,

sRem = (W11 D1 D3 Dt + W11 D2) Rem Rac
chm=£_f_Rcm+(W§W]l Ce + WT1) de

Term Rac is the one=shot oufpuf from the read amplifier detecting the presenée of alternating
pulses on any of the incoming channels, After the character is processed, Rem is reset by Ct Rem,

A sequence of clock signal timers are triggered upon detection of the presence of a char-
acter, '

sCr = Cr Cs Rem

rCr = 20 ps after sCr
.

sCs =£_r

rCs = 30 ps after sCs

sCt =_C_r

rCt = 10 ps after sCt
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sCe = Ct
rCe = 2 ps after sCe

Because of the inherent time displacement of the incoming data pulses, the duration of Cr pemits
acquisiiion of all bits related to the character before the character is processed. Timer Cs inhibits
triggering a new clock sequence until the present character is processed. The effect is to smooth

" out instantaneous character rate variations, Timer Ct is used to clock the data from the read flip~
flop into the computer. Timer Ce pemits resetting of the read flip-flops, Rlm through Rpm, in
the read modes after the character has been processed, '

Timer @ provides an input clock to the W buffer,
Cr

@ = W9 W11 D1 D2 D3 Df (Mf + Mr) + = = =

Reset terms D1 D2 D3 Dt inhibit clocking of the W buffer during the traversing of the gap due to
extraneous gap signals and the presence of the longitudinal check character,

F-2, CHARACTER RECORDING

Non-return-to-zero (NRZI) recording is accomplished by toggling each write flip-flop for
each 1-bit to be recorded..

sM6 = Mi M8 ((Rém) W9 WIT + - = =)

M6 = Mi M6 ((Rém) W9 WIT += = =) + (M start Q2 + Mu My Mc + = = =) de
|

|
!
!

sMp = Mi Mp ( WO WIT + = - =)
Mp = Mi Mp ( WOIWIT+===)+(Mstart Q2 + MUMv Mc + =~ =) dc

Read flip=flop outputs through represent the signals to be recorded from the W
buffer appropriately modified for BCD or binary data modes. The toggle clock, Mi, is inhibited by
W5 until each output character is established in the W buffer character register,

Mi=W9 W11 (WT0 + WTT) (W5 + W11) Mca Mc + - - -

Clock endble fip-flop, Mca, assures synchronous operation of Mi with Mc after the initial gap 4
generation has completed and the tape has left the metallic leader,

sMca = D1 Mc (Ma0 @orD- - - + Ma7 @or) )
rMca= (M start Q2+ - -~ =) dc

Reset term W10 pemits Mi to toggle the write flip-flops during a write mode but inhibits the
_ write flip-flops during the erase mode,
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The write flip-flops are reset by the longitudinal parity counter Mu and Mv after the last
data character is recorded,

sMu = W5 W9 W11 (WO + WT1) (Wé + WT1) DT Mu Mc

rMu=MuMc +(---+WITM start) dc

sMv = Mu Mv Mc

My = = = =+ ( = = =+ WIT1 M start) dc
tMé = - - =+ ( - - - + Mu Mv Mc) dc
|
|
|
[
[
tMp= ===+ (== =4 MuMv Mc) dc

The output clock, @ , for the W buffer is provided by oscillator Mc which is gated by
clock endble flip-flop Mca,

@ == = =+ W9 W11 Mca Mc Mf

C. CHARACTER SIGNALS

G-1. DATA MODE SELECT
Data mode select flip=flop, Me, permits reading or recording in a BCD or binary mode.

sMe = (M start Q2) CT4 Me

rMe = (W11 M start) dc

G-2, BCD OUTPUT

If Me is set during output, data from the computer in SDS internal code will be converted
to IBM BCD interchange code for recording on magnetic tape (see Table 5-1).,

, =WoWITR6 + - - l,
: = W9 W11 (Rp R& R5 R R3 RZ RT) Me + WO W11 R5 + - - -
. (RAm) =W W11 R + = - -

.- (R3m) =W9 W11 (Rp R6 R5 R4 R3 RZ RT) Me + W9 W11 R3 + - ~ -

. =W9 Wl R2+ - - -
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Table 5-1. BCD Character Code Conversion Chart

Magnetic : Magnetic
BCD Tape - Memory BCD Tape Memory
Character Code Code Character Code Code

J') 12 00 — 40 40
1 01 01 J 41 41
2 02 02 K 42 42
3 03 03 L 43 43
4 04 04 M 44 44
5 05 05 N 45 45
6 06 06 O 46 46
7 07 07 P 47 47
8 10 10 Q 50 50
9 11 11 R 51 51
SPACE - 2. 12 CAR. RET, 52 52
# 13 13 $ 53 53
@ 14 14 * 54 54
: 15 15 ] 55 55
> 16 16 ; 56 56
17 17 A 57 57
& 60 20 b 20 60
A 61 21 / 2] 61
B 62 22 S 22 62
C 63 23" T 23 ' 63
D 64 24 U 24 : 64
E 65 25 \% 25 65
F 66 26 \i 26 66
G 67 27 X 27 67
H 70 30 Y 30 70
| o7 31 Z 31 71
BACK SPACE 72 32 TAB 32 72
. ' 73 33 ’ 33 73
px 74 34 % 34 74
- 75 35 m 35 75
< 76 36 N\ 36 76
¥ 77 37 # 37 77
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=W9 W11 (R2 + W9
W

= W9 W11 (Rp + W9

G-3. BCD INPUT

¢jo WT1) R1 Me + W9 W11 (RT + W9 + WT1) R2 Me + = - -

@

+
+ WT1) (R2 + W9 + WT1) Me + W9 W11 Rp R2 Me + - = =

If Me is set during input, data from the tape in IBM BCD interchange code will be con-
- verted to SDS internal code (see Table 5-1),

]

R6m W9 W11 Ct Rébm + - = =

|

9 W11 Ct R5m (Rpm R6miR5m Rdm R3m Rm RIm) Me + - - -

f
<

3

W11 Ct R4m + - - -

9 W11 Ct R3m (Rpm R6m R5m R4m R3m R2m RIm) Me + - - -

]
=

? W11 Ct R2m

=W9 W11 Ct R2m Rlm Me + WO W11 Ct R2m Rim Me + = = -

PPOEOE

= W9 W11 Ct Rem R2m Me + W9 W11 Ct Rpm R2m Me + - - -
G-4, BINARY OUTPUT

If Me is reset during output, binary data from the computer will be recorded on tape in
binary code,

=W9 W11 R6 + = - -

R5m) =W9 WIT1R5+ - - -
Rdm) =W W11 R4+ - - -
[R3m) =W9WITR3 +- -~
®R2m) =WOWITR2+ - - -

Rim) =W9 W11 Rl Me + - - -

=W9 W11 Rp Me + - - -
G-5.  BINARY INPUT

If Me is reset during input, binary data from the tape will be input to the computer in
“binary code.
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W% W11 Ct Rém + - - -

L,

m =W9 W11 Ct R5m Me + - - -
(Rdm) = W9 W11 Ct Rdm + - - -
. R3m =W9 W11 Ct R3m Me + - - -

e

9WII CtR2m + - - -

56
5

9 W11 Ct Rim Me + = - -

I
=

=

Rom) = W9 W11 Ct Rpm Me + = - -

H. ERROR DETECTION

H-1. INPUT
The character parity is checked in the W buffer during magnetic tape input.
sWe = W9 W4 Rp (T5 - T0) Wh + -
rWe = We Wh
The longitudinal parity is checked with the write flip=flops during input. |
sM6 = Mi M6 (- - -+R6n{w—9wn)

M6 = Mi M6 (= = =+ Rém W9 W11) + (M start Q2 + D3 (Mf + Mr) + = = = ) dc
[}
i
[}

sMp = Mi Mp (- = = + Rpm W9 W11)

rMp = Mi Mp (= = = + Rom W9 W11) + (M start Q2 + D3 (Mf + Mr) + = = =) dc

Mi=Wo W1l Ct + - - -

After the block has been read, all write flip=flops should be reset; if not, an error will be
indicated,

s = W9 WIT (M1 + M2+ M3 + M4 +M5 + M6 + Mp) MF Mr D3 + - - -

r = 10 ps after s
sWe =
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In the read/scan forward mode, a longitudinal check character parity error is not pemit-
ted to set if the process has been converted to a scan. This insures that the We flip~flop
in the W buffer will not be erroneously set from the scanned block's longitudinal check character's

parity, but permitting it to be set if the read is not converted to a scan, The We flip~flop is re-
set when the scan is converted back to a read,

rWe = We Wh

but there is no assurance that this occurs before, or after , hence scanning longitudinal
check character parity errors are inhibited, During scan operation, Mé through Mp are reset by
D3 (Mf + Mr) to insure that the write flip-flops are initially reset prior to the scan of a new block,

H-2, OUTPUT

For magnetic tape output, the character parity of the recorded information is checked with
the read flip=flops plus a character counter flip-flop, Rdm,

sRIm = (W11 D1 D3 Dt + W11 D2) RTm Raé

rle-(wnb‘ 3 Dt + W11 D2) Rim Raé + (= = -+ WT1) dc

|

!

|

i _ —
sRpm = (W11 D1 D3 Dt + W11 D2) Rpm Ra7

rRpm = (W11 DT D3 Dt + W11 D2) Rpm Ra7 + ( = - =+ WI1) de

sRdm = W11 Rdm Ce
rRdm = W11 Rdm E-FW M start

Flip~flops R1m through Rpm function as counters for the number of 1-bits in the seven
channels. If Me is reset, each character should have an odd number of ones and the parity of
RIm through Rpm should alternate odd and even for each character, Rdm should alternate odd

and even for each character so that the porlfy of RIm fhrough Rdm should always be odd. When
this parity is even, an error is indicated.

=W9 W11 D1 D2 D3 Dt Ct (Mf + Mr) Me Zp Rdm

+ W9 W11 D1 D2 D3 Dt Ct (Mf + Mr) Me Zp Rdm + - - -
where;
Zp = Yp Rpm Rém + Yp Rpm Rém + Yp Rpm Rém + Yp Rpm Rém
Yp = Xp R5m RIm + Xp R5m Rdm + Xp R5m R4m + Xp R5m Rdm
Xp = R3m R2m Rlm + R3m R2m Rim + R3m R2m Rim + R3m R2m Rim
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If Me is set, each character should have an even number of ones. Therefore when RIm
through Rpm indicates an odd number of ones, an error indication is generatfed.

= W9 W11 D1 D2 D3 Df Ct (Mf + Mr) Me Zp + - = -

After the longitudinal parity character is counted by RIm through Rpm these flip=-flops should all
be reset, If they are not all reset, an error is signalled.

=W$ W11 (RIm + R2m + R3m + Rém + R5m + Rém + Rpm) D3 + - = -

I GAP DETECTION

If, as data passes the read head, no clock signals are detected for 150 ps, a gap signal is
generated, '

Gap = 150ps with no Ct signal fos kit
Fgoooov FU6 by
The gap detector flip-flop, Mtg, is set only after data has been detected and then becomes absent.
sMtg = (Gap + - - =) Mtg
rMtg = Cr Mtg + (WTT M start) dc

In the erase mode, the gap detector flip~flop is forced on af the time that the erase is terminated.

sMtg = ( - - - + W10 Mu) Mtg

sMu = W9 W11 (WO + WT1) (W6 + WT1) W5 DT Mu Mc

To obtain an erased length on tape equal to the recorded length, the number of output erase ‘
~ characters must be increased sufficiently to fill a space equal to the gap between the write and
read heads,

J. CLOCK GENERATOR, 15 Kc

A 15 Kc oscillator provides the basic clock, Mc, for the tape system. It has a period of
67 ps and duration of 10ps, '

K. THRESHOLDING

-

Read amplifiers are capable of accepting a variable threshold. During write modes, W9
W11, the read amplifier thresholds are raised in order to detect poorly recorded signals at the time
of recording. Thresholding for the various channel read amplifiers and for the clock read amplifier
are independently controlled for the read and write modes.
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L.

L-1.

L-2,

L-3.

L-4,

L-5.

CONTROL UNIT LOGIC, MODEL 9148

CONTROL COMMANDS
(M start) = Buc C17 C20
(Rewind) = loc C12 Q2
FORWARD REVERSE CONTROLS

sMf = (M start Q2) C12 Mf Mr

rMFf = Mf Mr (M start Q2) + (DT D2 Dt (WO + W9 W11) + Wil M start) dc

sMr = (M start Q2) C12 Mf Mr

Mr = Mf Mr (M start Q2) + (DT D2 Dt (WO + W9 W11) + W11 M starf) dc
DATA MODE SELECT

sMe = (M start Q2) C14 Me

rMe = (W11 M start) dc

TIMERS
0c 0, %
sD1 = (M start Q2) dc + (D2 M P de T .
oo U
‘-*vj. -
rD1 = 5 8 ms after sD1 p N;

sD2 = (WO W9 W11 DF (Mf + Mr) Mtg)’ e -
+( [W5-Wo-W11-(WD +‘Wl“1)'(W6“*+"”WH)] Df Mf Mtg M sfarf) dc

Wo Wy Tue v ) D e w Feid
rD2 -08ms after sD2 .

g |
“sD3 =( [Di D2 Dt Mi Mr) de + (- [B1 D2 Dt) o wn (w0+wn)) de

rD3 =3 ms affer sD3

sDt = D2 ‘Mc Dt
\ Dt =D3 Mc Dt + (WT1 M starf) dc + s
HALT SIGNAL

(WhY = (Mstart) W11 DT B3 BF MF Mr + Mr (Ma0 +...Ma7 Gor?) )
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To Tape

Figufe 5-14, Magnetic Tape System, 15 Kc (Logic

Block Diagram)
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p dﬁ-';} "
G

L-7.

READ FLIP-FLOPS

sRIm = (W11 DI D3 Dt + W11 D2) RTm Ra6
rR1m = (W11 D1 D3 Dt + W11 D2) RIm Raé + (W9 W11 Ce + WT1) dc

sR2m = (W11 DT D3 Df + W11 D2) R2m Ra5

rR2m = (W11 DT D3 Dt + W11 D2) R2m Ra5 + (W9 W11 Ce + W) dc

sR3m = (W11 DI

w

Df + W11 D2) R3m Ra4

rR3m = (W11 D1 D3 Df + W11 D2) R3m Ra4 + (W9 W11 Ce + WT1) dc
sR4m = (W11 DT D3 Dt + W11 D2) Rdm Ra3
rR4m = (W11 D1 D3 Dt + W11 D2) Rdm Ra3 + (W9 W11 Ce + WT1) dc
sR5m = (W11 D1 D3 Df + W11 D2) R5m Ra2
rR5m = (W11 DI D3 Dt + W11 D2) R5m Ra2 + (W9 W11 Ce + WT1) dc
sRé6m = (W11 D1 D3. 6F+ W11 D2) Rém Ral

rRém = (Wl 1 D1 D3 Dt + W11 D2) Rém Ral + (W9 W11 Ce + Wi1) dc
3 Dt + W11 D2) Rpm Ra7

rRpm = (W11 D3 Dt + W11 D2) Rpm Ra7 + (W9 W11 Ce + W1 'I) dc

sRem = (W11 DI D3 Dt + W11 D2) Rem Rac

rRem = Ct Rem + (W9 W11 Ce + WT1) de

sRdm = W11 Rdm Ce

rRdm = W11 Rdm Ce + (WT1 M start) dc

ERROR DETECTOR

s de =G WIT (M1 + M2+ M3 + M4 +.M5 + M6 + Mp) MF Mr D3

et WO WITT (RIm + R2m + R3m + R4m + R5m + Rém + Rpm) D3 -

+W9 W11 D1 D2 D3 Df Ct (Mf + Mr) Me Zp |

.+ W9 W11 D1 D2 D3 Dt Ct (Mf + Mr) Me Zdem

-64~



L-8.

-

1l

N

P

=<
O
1l

Xp =

><|

—+W9 W11 D1 D2 D3 Df Ct (Mf + Mr) Me Zp Rdm

= 10 ps after s

Yp Rpm Rém + Yp Rpm Rém + Yp Rpm Rém + Yp Rpm Rém

p R5m Rdm +Xp R5m R4m + Xp R5m Rdm + Xp R5m Rdm

R3m R2m RIm + R3m R2m Rim + R3m R2m RIm + R3m R2m Rim

READ AMPLIFIER THRESHOLD

Threshold High = W11 W9

Threshold Nomal = W11 W9

CHARACTER SIGNALS

R5m

®

®6

e

RIm

=W9 W11 Ct Rém + W9 W11 R6

- [Wo w11 Me Cf]  Rom

+ [Wo W11 MeCt]  R5m (Rpm Rém Rom Rém R3m R2m Rim)

+W9 W11 RS +Me [Rp R6 R5 R4 R3R2 RT W9 W1i]

W9 W11 Ct Rdm + W9 W11 R4

= [Wo w11 Me cf] R3m

+ WIWIl Me Ct [R3m (Rpm Rém R5m Rdm R3m R2m Rim)]

+ W9 WIT R3+Me [Rp RER5 R4 R3 RZ RT W9 W1l

= W9 W11 Ct R2m + W9 W11 R2

= [Wowil Mect] Rim + [WoWI1 Mec RZm Rim

+ [Wo Wil Me Ct] Rom Rim + Me (RZ + W9 + WTi) W9 W11 RI

+ Me (RT + W9 + WT1) W9 W11 R2 + Me W9 W11 RI

=[Wo W11 Me Ct] Rpm + [WO W11 Me Ct] Rpm RZm
+ Me W9 W11 Rp + W9 W11 Me (Rp + W9 +WTD (R2+ W9 + WT1)

+ [WO W11 Me Ci] Rpm R2m + [W9 W11 Me] (Rp) R2
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L-10. CLOCK SIGNALS

sCr = (Cr Cs Rem) dc sCt =Cr
rCr = 29 ps after sCr rCt = 10 us after sCt
sCs =Cr sCe =Ct
rCs = SQ ps after sCs rCe = 2 ps after sCe

(Ecm) =W9 W11 DT D2 D3 Df Ct (MF + Mr)

+ W9 W11l Mca Mc Mf

Mc = Clock Generator Output
L-11.  CLOCK ENABLE

sMca=BT_N\_c(MoO +. .+ Ma7 ) Mca

rMca = (M stqrf\Q2+Mu Mv Mc + D3 (Mf + Mr) ) dc
L-12.  WRITE FLIP-FLOPS
M6 = Mi M& ( W9 W11 + Rém W9 W11)
tM6 = Mi M6 ( W9 W11+ Rém W9 W11) + (M start Q2 + Mu Mv Mc + D3 (MF +Mr) ) dc
sM5 = Mi M5 ( W9 W11 + R5m W9 W11)
tM5 = Mi M5 ( W9 W11 + R5m W9 W11) + (M start Q2 + Mu My Mc + D3 (Mf + Mr) ) de
sM4 = Mi M2 ( W9 W11 + Rdm W9 W11)
M4 = Mi M4 ( W9 WIT + Rdm WI W11) + (M start Q2 +Mu Mv Mc + D3 (Mf +Mn) de
M3 = Mi M3 ( (R3m) (Ram) W9 W11+ R3m W5 W11)
rM3 = Mi M3( . W9 W11 + R3m W9WH)+(M start Q2 + Mu Mv Mc + D3 (Mf +Mr) ) dc
sM2=Mi M2 ( (R2m) W9 W11 + R2m WO W11)
M2 = Mi M2 ( (Ram) W9 W11 + R2m W9 W11) + (M start Q2 + Mu Mv Mc + D3 (MF +Mr)) de
M1 =Mi M1 ( (Rlm) W9 WIT + Rim W9 W11) '

M1 =Mi M1 ( (RIm) W9 WIT + Rlm WO WIT) + (M start Q2 + MuMv Mc + D3 (MF +Mn)de
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sMp = Mi Mp ( W9 W11 + Rpm W‘S>W1i)

Mp = Mi Mp ( W9 W11 + Rpm WO WIT) + (M start Q2 + M.U Mv.Mc + D3 (Mf + Mr))dc
Mi = [Wo WIT (WTO + WT1)(W5 + WT1)]  Mca Mc + W9 W11 Ct |
L-13. LONGITUDINAL PARITY COUNTER

sMu = [W9 W11 (WO + WTT) (W8 + WT1) W5] BT Mu Mc

rMu = Mu Mc + (D1 D2 Dt (WO + W9 W11) + W11 M start) dc

sMv = Mu W__M_c
rMv = (D1 D2 Dt (WO + W9 W11) + WI1 M start) dc
L-14, GAP DETECTOR

s Mtg = (Gap + W10 Mu) Mig

r Mtg = Cr Mtg + (WT1 M start) dc
Gap = (150 ps with no Ct signal)

L-15. TESTS TO Sio

=T 20 ( Qo) - ree G )

M. ELECTRONICS UNIT, MODEL 9146

M-1. TAPE UNIT SELECT
sMa = (M start Q2) Mad Ready (Unit Select)
M-2. TAPE UNIT ADDRESSED
"Mad = Ma0 + Mal + Ma2 + Ma3 + Ma4 + Ma5 + Mabé + Ma7
M=-3, PINCH ROLLER ACTUATE
Forward Actuate = Ma Mf

Reverse Actuate = Ma Mr
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M-4, TAPE UNIT READY

Ready = Ma Mb Db

M-5. AMPEX TM-4 READY

= K8 K1 K9

M=-6. TESTS To Sio

= C12 (File Protect) (Unit Select)
+CI13 (Unit Select)

+ C14 Df (Unit Select)

+ C15 Ready (Unit Select)
M-7. READ ACTIVATE

Read Activate = Ma (Bor )+ Db
M-8. WRITE ACTIVATE

Write Activate = Ma W9 W11

K1 set =File Profect — = +25v Write
M=9. REWIND

sMb = (Ioc C12 Q2) Ready (Unit Seléch)

Mb = (Ma + Db +W) de

K2 set = Mb

M-10. REWIND STOP DELAY ‘%

Db = (Mb (Bor) ) de + (Ma ) de
rDb = 1,0 sec after sDb

M-11. BEGINNING OF REEL INTERRUPT

sDbor = Db Ma + (Ma Mr) de

rDbor = 10 sec after sDbor
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M=-12, END OF REEL INTERRUPT

sDeor = (Ma Mf @) dc

rDeor = 10 y sec after sDeor

M-13, END OF REEL DELAY

sDf = dc

rDf = 0.5 sec after sDf
M-14, UNIT SELECT

Unit Select = Ke21 Ke22 Ke23 C17 C20

-69-



Cr,Cs,Ct,Ce
D1
D2
D3

’,
b

Db

Dbor

Deor

M1-Mé

Mad

Table 5-2. Glossary of Magnetic Tape System Logic Terms

DEFINITION

Beginning of reel
Buffer unit control signal that is high during @5 of an EOM OXXXX instruction

Clock signals generated by data on the tape

- Delay one shot used in starting or reverse=stopping the tape

Delay one shot used in stopping the tape at the correct location in the gap

Delay one shot used to deloy halt signal th until the tope is at rest

Gi re fe Steere Tt Lul e _— /o/r‘w‘r

De|oy one shof used for backmg or rewmd-sfop cmd i'o lnhlblt Recd when sfcrt- '
ing from leader

Delay one shot used for beginning-of-reel interrupt

Delay one shot used for end-of-reel interrupt

Delay one shot set by ond used for SKS] 1010 end-of-reel test
l;hp-flop used W|Ath /th; D2 and D3 delay ;ﬁe shots h |
External clock from the magnetic tape unit to the computer

End of reel
Write flip-flops, Also used for longitudinal parity check while reading
Tape unit address flip=flop (one for each transport)

Magnetic tape unit addressed (gate made up of all eight Ma flip-flops)
Rewind address flip-flop (one for each transport)

15-Kc clock generator

Clock enable flip-flop

Parity select flip-flop

Forward direction flip~flop
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Table 5-2. Glossary of Magnetic Tape System Logic Terms (Continued)

TERM DEFINITION

Mi Clock input for write flip~flops M1 ~ Mp

Mp Parity channel write flip-flop

Mr Reverse direction flip-flop

M start Start signal

Mtg Magnetic tape gap detect

Mu, Mv Longitudinal parity counter (counts three mugnefi; clocks, then writes longi-

tudinal parity)
Q2 Computer pulée counter flip=flop; high for T10-T23 pulse times

RIm=Rém Read flip-flops for magnetic tape (read data during read~and-detect-errors
during write)

- Read preamp analog signal outputs
Ral-Ra7 Read amplifier one shot outputs

Rac Read amplifier one shot clock output (comes high when one or more of Ral-
Ra7 comes high)

Rem Read clock flip=-flop for magnetic tape. Set by Rac and is set inpuf to Cr

Rdm Toggle flip-flop used in detecting errors while writing data with odd parity
Rpm Read flip-flop for parity channel for magnetic tape

@ Signal for input/output used to qualify Sks which sets the skip flip-flop Sk for

Sks test instructions

- fl‘Om the tape units

WO W buffer logic flip-flop used in starting input operations and stopping output
operations

W5 W buffer flip-flop which detects that a precess should occur

Wé W buffer flip-flop that receives the input/output clocks from peripheral devices
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Table 5-2. Glossary of Magnetic Tape System Logic Terms (Continued)

TERM DEFINITION

W9 W buffer unit address flip-flop specifying output operations when true and in-

put operations when false

W10 . W buffer flip-flop which selects erase/scan operations when true and read/
write operations when false if W11 is true
W11 W buffer flip-f.op which designates magnetic tape operations
Wes Error Detector
Wes Error signal
//\
Whs Signal from peripheral devices to set the W buffer halt flip-flop Wh
Xp,Yp, Zp ~ Parity detecting signals used to detect errors while writing
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VI. ADJUSTMENT AND MAINTENANCE

A, SERVICING OF TAPE TRANSPORT UNIT

Adjustments, trouble shooting, and maintenance procedures pertaining to the magnetic tape
transport are presented in detail in the Ampex TM-4 Technical Manual which is supplied with each
-SDS magnetic tape system., Refer to the TM~-4 manual for servicing requirements and procedures of
the tape transport,

B. MAGNETIC TAPE SYSTEM ADJUSTMENTS

Outlined below are the procedures for performing all adjustments for the SDS portion of the
magnetic tape system,

B-1. OSCILLATOR, 15 Ke, Mc
a) With the magnetic tape unit operating in the MANUAL mode, observe Mc at 34Z24,
b) Adist the tuning slug on the CK52 module located in 34Z for a 67-microsecond period.

c) Adjust the top potentiometer on the OK52 in 33Z for 10-microsecond pulse duration
(high).

B-2, CLOCK SIGNAL TIMER, Cr
a) Operate magnetic tape unit in the MANUAL mode,
b) Remove the FC17 module located at 18Z,
c) Clip lead Rem at 18Z9 to 8Z25 (M start Q2).
d) Sync scope on (M start Q2) at 8226,

e) Program the computer to execute the following commands:

Location Command Note

100 00000000 HLT

101 07100106 LDX

102 04100104 BRX

103 00100102 BRU

104 00200010 EOM

105 00100101 BRU .
106 00037000 (constant)

(M start Q2) should occur approximately every 13 milliseconds.
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f) Observe Cr at 3Z5, and adlusf top pofenhometer on the OK52 at 3Z for a 20-m|cro-
second sngnal (hngh) :

g) If steps B-3 through B-7 are not to be performed, then remove clip-lead and restore
18Z.

B-3. CLOCK SIGNAL TIMER, Cs

Using the same procedure described for Cr (paragraph B-2), observe Cs at 3Z15, and ad-
just the middle potentiometer on the OK52 at 3Z for a 30-microsecond signal (high) starting on
the fall of Cr.

B-4. CLOCK SIGNAL TIMER, Ct

Using the same procedure described for Cr (paragraph B-2), observe Ct at 3239, and ad-
just the bottom potentiometer on the OK52 at 3Z for a lO-mlcrosecond signal (high) starting on
the fall of Cr.

B-5. CLOCK SIGNAL TIMER, Ce

Using the same procedure described for Cr (paragraph B-2), observe Ce at 33Z39, and ad-
just the bottom pofenhomefer on the OK52 at 33Z for a 2-microsecond signal (high) starting on
the fall of Ct.

B-6.  GAP DETECTOR, Gap

Using the same procedure described for Cr (paragraph B-2), observe Gap at 34236 and
adjust potentiometer on 34Z for a false period (low) of 150 microseconds cffer Cr falls and before
Gap goes true (high).

B=7. = CONTROL TIMER, DI

Using the same procedure described for Cr (paragraph B-2), observe D1 at 1325; and ad-
just top potentiometer for a 5.8 millisecond signal (high) starting at (M start Q2) time.

B-8 THRESHOLD ADJUSTMENT, READ {/;y’

With tape unit operating in the MANUAL mode, execute magnetic tape read command
EOM 00010. Observe 20Z40 and adjust potentiometer on 21Z for +3 volts dc. Observe 22Z40 and
adjust potentiometer on 23Z for +3 volts dc. ‘

B-9.  THRESHOLD ADJUSTMENT, WRITE ﬁ/

With tape unit operating in the MANUAL mode, execute magnetic tape write command
EOM 00050, Observe 20Z40 and adjust potentiometer on 20Z for +4 volts dc, Observe 22740
and adjust potentiometer on 22Z for +5 volts dc.
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Note

The following adjustments may be made with the 15 Kc Magnetic Tape Test
Program, catalog No. 044003 (or equivalent), loaded in the computer, Refer

to the Test Program for loading instructions.
READ PREAMPLIFIER GAIN ADJUSTMENTS
a) Load test program, catalog No, 044003,

b) Write continuous data, (77777777) in all channels,

c) Observe the read amplifier test points listed below, and adjust the corresponding read

preamplifier gain potentiometers for an 18-volt peak~to-peak signal,

Read Amplifier Test Point Preamplifier Potentiometer Adjustment
20Z30 Ty top
21216 11y middle
21Z30 11y bottom
22Z16— 12y top
227230 ' 12y middle
23Z16 13y top
237230 13y middle

CONTROL TIMER, D2, ADJUSTMENT

a) Load test program, catalog No, 044003,

b) Write bl‘ocks of data repetitively; sync on, and observe D2 a't 13Z15,
c) Adjust middle pofehi’iomefer on 13Z for 9,8 milliseconds (high),
CONTROL TIMER, D3, ADJUSTMENT

a) Load test program catalog No, 044003,

b) Write blocks of data repetftiyély, and observe D3 at 13Z39.

c) Adjust bottom potentiometer on 13Z for 3.0 milliseconds (high).

ERROR ONE-SHOT, , ADJUSTMENT

a) Load test program catalog No., 044003,

b) Write blocks of data repetitively and use the error by-pass option,
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c) Observe at 33Z15 and connect 3].22 to ground.

d) Adjust middle potentiometer on 33Z for 10 microseconds (high).

C. PERIODIC SYSTEM TESTING

, At regular maintenance intervals the Magnetic Tape Exerciser test routine should be per-
formed to determine the operational status of the magnetic tape system. Catalog No. 049001 test
routine (or equivalent) may be used for this purpose.
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CONTROL UNIT, 9148, SPECTRASTRIP DESIGNATIONS

LOGIC

SUSEEES,

OZ or OOZ
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LOGIC
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APPENDIX III

SPARE PARTS LISTS



>l IMATERIAL LIST - DHG, ey |
gl < D\'l'(l'a‘o TITLE E@ D E\ii COLQIIVITE GATA OVOTTRIC. ML ‘ ;’0:17:(%—]" Av;
| ASSY.SPARE_PARTS KIT,MAG.TAPENGS __ 9193 DATE12-14 SHEET 1 __ oOv 1 |
g' 0 ITEM DYG, TITLE DUG L0, arsonmu;i REMARKS OR CRT, DESIQ, |
g ;g 1 {Assy, P, W.Bd Write Driver 101571 11 | AK52 DL, 101572
2| 2| 2 {ssy,P.W,.Bd Dual Clock F¥| 100170 |1 | FCl2 DL 100413
3 |assy,P. W.Bd Inverter Amp | 100383 i1 | IK51 DL 100434
—J | 4 lassy, P. W.Bd Diode Gate 1 100246 1 | GK51 DL 100424
2. 5 Assy,P.W. Bd Read PreAmp 101632 {1 aHK56 DL 101633 5
6. lAssy,P.W.Bd OneShotMulti,| 101228 |1 | ok52 DL 101229 ]
7 lAssy, P. W.Bd Relay Driver | 100652 i1 | RX10 DL 100473 ]
8 |Assy, P. W.BdResistor Mod. | 101716 1 | ZK51 DL 101717 :
9 |Assy, P. W.Bd Extender ! 100253 1 | Zx10 DL 100493 )
10 |Assy, TM~4 Spare Parts a 102205 i1 q
11 Axssy,Fszu;'le Components . E 102176 . 31 '}
12 . ' X ] |
13 Relay .. - | 101036 11 f
' | : | J
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e

> MATERIAL LIST o . ‘
@ DYG. TITLE S’Di@ OCITNTIFIC DATA OVDVIAG ML ll)::;7£:300 l!!lv
ASSY, SPARE COMPONENTS HMOD 9193 DATE j2.14 SHEEZT 1 OF 2
,0; o|XTEM DYG., TITLE DYG.NO, |NO,REQ; RZMARKS OR CKY, DESIG,
3 E 1 Resiotor, 1/2 watt 100111470 § 3
2l SL.2 Resiotor, 1/2 watt 100111580 1
3 Resistor, 1/2 watt 100111-£01 1
—t | 4 | Resistor, 1/2 watt 100111271 1
E 5 Reasintor, 1/2 watt 100111..331 1
6 | Resistor, 1/2 watt 100111471 } 1
7 | Resistor, 1/2 watt . 100111561 2
8 Resistor, 1/2 watt 100111-821 3
9 Resistor, 1/2 watt 100111-102 2
10! Registor, 1/2 watt 100331122 1
11 Resistor, 1/2 watt 100112222 2
12 Resistor, 1/2 watt 100111302 1
' 13 | Resistor, 1/2 watt 100111-332 2
14 Registor, 1/2 watt | 100111-392 3
15 | Resiotor, 1/2 watt 100111472 1
16 Resistor, 1/2 watt 100111822 2
17 Resistor, 1/2 watt 100111-103 2
18 Reoistor, 1/2 watt " 100111-123 1
19 | Resistor, 1/2 watt 100110=153 | 1
20 | Regintor, 1/2 watt 100111183 {1
21 Regigtor, 1/2 watt 100111223 2
22 | Resistor, 1/2 watt 100111-273 2
23 | Resiotor, 1/2 watt 100111393 |- 3
24 | Renintor. 1/2 viath 100111473 2 .
| 25 . | Reoistor, 1/2 watt 100111224 1
26 | Resistor, 1/2 watt 100313394 1
27 _| Reaistor, 1/2 watt 1001114741 1
28| Reniotor, 1/2 watt 00111225 1 3
29 | Resistor, Metal Film 100680-101 1
30 | Renistor, Metal Film 100680222 | 2
31 Regiotor, Wirewound 101155251 1
32 Potentiometer 100289202 1
33 Potentiometeyr - 100289=103 1
34 Pad, Transiotor 100592 2 ,
35 | Capacitor, Mica 100107-101 2
36 Capacitor, Mica 100107-471 1
37 Capacitor, Mica 100107-511 1
38 | capacitor, Mica 100107-680 1

SDS-E-106



> A ? ' . o 1 W
§ < mzfn;xtmuﬂ:wu ' @F@ QQLANVIZIC DATA OVOTTEI0 Mﬂ_ : ::};;::j g[m‘:’—i
ASSY, SPARE COMPONENTS HOD #9193  DATE 12-14 OHERT 2 Cr2 |
S| ofTem oUe, TITLE puc.no. |wo.nze qumaaxs on cir. pesta, |
K § 40 | Capacitor, Mylar ~_100308-102 1 §
2| ~L.41_| capacitor, Mylar 100308-152 | 1 j l
42 | Capacitor, Mylar 100308-332 1
—1 | 43| capacitor, Mylar 100308472 | 1 |
2 44 | Canacitor. Mylax ’ 106308-103 2 ;
45| Gapacitor, Tantalim ! 100311-104 1 ;
46 { Capacitor, Tantalum ! 100311684 1 |
47 | Capacitor, Tantalum ! 100311-105 1 3
48 | Capacitor, Tantalum |_100311-475 1 '
49 Caparitar. Tantalvm. ﬁm 1n03312-~166 2 -
50 | Capacitor, Tantalum ] 100313.476 2 |
51 | Diode, SDS 101 1 100025 T
52 | Diode, SDS 107 |_100090 |10 |
53 | Diade, SDS. 103 100091 10
54 | Diode, SDS 100 100019 3
55 Diaode. SDS 104 100323 1
56 | Diode, SDS 107 | 100324 3
57 | Diode, SDS 108 | 100325 3
58 | Transistor, SDS 201 | 100092 5
59 Trangistor, SDS 202 100093 5
60 | Transistor, SDS 203 1 100254 5 |
61 | Transistor, SDS 209 | 100697 1
62 . Lamp, Incandegcent ﬂ 101797 3
63 | Resistor, Vizewound § 101155100 1.
|
5!
L
!
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|
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Al <| oravine Lisy | I | ovee ma.  facyl
g! S :g.eleggt%%fgrol ’D\S CoLTNITETII DAVA OVOTAMIO DL 102177 {’ | {\.J |
MODEL O, 9194 U, @, N0, pATE__12-14-2  SHEET_2 072 |
§ ~[1TEN DYG. TITLE pUG, [0, |  1UBENTURING REMAQRC
o =l 1 |[Aooy,Spare Parts Kit 102178 - l l I ] o
g 2l 2 lAnny, P, W.Bd Uniy,FF 101502 _ IHE | Iz !
3 |Acoy, P. W, Bd Clock Gen. 101609 F = | l_____ cress |
—J | 4 |Assy, P. W.Bd Read Amp 101657 HER | hasy |
(O | 5 |Acoy, P. W.Bd One ShotMult] 101228 | |= oxsz |
6 |Acoy,P. W,BdDiode Gate 1 | 100246 I 1 _lcus |
7 JAsosy,P.W,BdInverter Amp 100388 ' x ] 151 :
8 |Assy, P. W.BdAdder Module| 100679 | |« ®s2 |
9 |Asoy, P, W, Bd AndGate Inv. ' 100713 x | mes3 '!
10 1 Aagsy, Spaxe Components 102179 .3t
| [ [l |
1 I | |
I || NN I I
O
N }:ﬂ l
| D"“I“ r'a"‘rg | 1
n W__LFII__J_.F u |-
| E _1| F L_I__l__l_JEg____._.,;
| [ [ | I__,J_'_ i
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é‘ MATERIAL LIST = : N bt@. 10, |azy
DWG. TITLE =) QCITVIVIC DATA DVOTRRI0 WNW
MAGTAPE 102178 LA
: ASSY,SPARE PARTS KIT _cONTRA. HOD 29194 OATZ12-14 BUEET 1 07 1
?: ,@n‘rm pya, TITLE DYUG, [0, nmumﬂ REMARKE O CRTs DESIG,
gl &1 | Asey.p.w.Bd Univ.F.F. | ‘101502 1 x] rC17 DL 101503
z 2 - | Assy, P. W. Bd Clock Gen, 101609 |1 | cks2 DL 101610
3 | Assy, P. W.Bd Read Amp 101657 {1 | K57 DL 101658
— |4 Anay, P W.BdOneShotMult.d 101223 1 lox52 DI 101229
2 5 Assy, R .W.Bd Dioda Gate 1 100246 1 EGKSl DL, 100424
6 | Assy, P, W.Bd Inverter Amp] 100388 I I1x51 DL 100434
7 | Assy, P. W.Bd Adder Mod. 100679 1 | k52 DL 100743
8 Assy, P, WBd And Gate Inv, 100713 1 IK53 DL 100742
9
10 Assy. Spare Components 102179 . a 1
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fravERIAL Ligw [ R , pUG. DO, [nzv |
LUG, WITLE f\“f\,, [@ (*E} TSHIIVIVIQ DATA QVOTEEI0 ‘\)”L 10217 H o
; 179 4B i
ASSY. SPARE COMPONENTS bon 9194 DATC12.14 BHEEY 1 9P 2
? Y pUa, TITLY | bus.wo. luo.neel nopanis on ok, DESEG. |
sl 5Ll | Resistor, 1/2 watt | 100112370 | 1 ’ o
2l SL2 Registor, 1/2 watt 1 _100111.580 | 1
113 Resistor, 1/2 watt ! 1oo111.u01| 4 | !
E:-J 4 | Resistor, 1/2 watt {_1o0111.271 ] o | '1
< !5 Registor. 1/2 watt 100111-391 G 1 F
6 | Resistor, 1/2 watt 100111271 1 1 |
7 Resistor, 1/2 watt 100111561 | 3 |
8 | Resistor, 1/2 watt 100111-821 | 10 |
9 | Resistor, 1/2 watt 100111-102 | 1 |
10| Resistor, 1/2 watt | “toot11.122 | 1 |
11 Resistor, 1/2 watt E 100111182 3 1 ﬂ
12 | Resistor, 1/2 watt 1 100111.222 1 3 |
13 | Resistor, 1/2 watt | 100111-332 1 1 |
14 | Resistor, 1/2 watt 100111-392 | 10 |
15 | Resistor, 1/2 watt ) 100111e562 | 1 |
16 | Resistor, 1/2 watt | 100111682 5 |
17 | Resistor, 1/2 watt | 100111-822| 5 | a
18 | Resistor, 1/2 watt é 1601111063 E 1 3 i
19 %E}esistor,illz watt g 160111123 % 1 g‘
20| Registor. 117 watt 100111103 | 6 |
21 | Resistor, 1/2 watt i_toorrrezzz} oz |
22| Resistor, 1/2 watt | 100111.295§ 2 |
23 | Resistor, 1/2 watt I 100111.153 0 a4 |-
24 Reﬁisﬂzdr. 112 watt | E lﬁ(’t‘]vuﬂmfj__g 1 ’J
25 | Resistor, 1/2 watt | _100111.a73 ] 3 |
26 | Resistor, 1/2 watt 100111863 ¢ 1|
27 Resistor, 1/2 watt ) 100111-104 3 3 J
28 | Resistor, 1/2 watt b roolitezzal 1| ‘
29 | Resistor, 1/2 watt 1001113940 1 | f
30 | Resistor, 1/2 watt . _1o0111.474 ! 3 d !
31 | Resistor, 1/2 watt . 100111225 | 2 | 1
32 Potentiometer 100289.252 i 1 d ‘ |
33 | Potentiometer  100289-50240 1| |
34 | Potentiometexr -1 1002£9-103 1 | h
35 | Capacitor, Mica 1 100107-101f 2 | :l
36 | Capacitor, Mica | 100107ezz1] 1 | r
37 | Capacitor, Mica 100107-471] 1 | |
38 Capacitor, Mica 100107m511ﬂ 3 3 E

SDS-E-100



ST jmavenian Lige L e ]
< Wipua, TIULE / SovET DT evaTRiae UL
ASSY, SPARE COMPONENTS . 100 do 9194 .14 OHGLT 2
O o 1T DUB, TITLE | oy, Jng.roe! Ruianns ol cuw, Loz, |
o 'é; 39 | Capacitor, Mica 9 100107.680 ” & “mw; i
=] ~| 40 | Capacitor, Mylax 100308-102 | 2 [
41 | Capacitor, Mylar ! 100308-152] 1 | |
—1 | 42 | capacitor, Mylar | 100308-6820 1 || |
‘ E 43 Capacitor, Mvlar i 100308103 5 2 []‘ i
44 | Capacitor, Mylar | 100308073 ] 1 | |
45 Capacitor, Tantalum : 1003111041 ﬁ 1 S
46 Capacitor, Tantalum 100311«105% 1 g
47 | Capacitor, Tantalum 100311-475 1 3 |
43 | Capacitor, Tantalum. | 10(“)3,,122«-,15,6,‘3.9%... I
49 Capacitor, Tantalum ROOBlZméﬂgJ 2 i;
| 50 | Diode, SDS 101 | 100025 | 1p |
51 | Diode, SDS 102 | 100090 | 33 | ‘
52 | Diode, SDS 103 | 100091 | a5 '
53__1 Diode, SD3 100 L 100323 n P 0 : - . ?
54 | Diode, SDS 106 | 100325 R | ]
55 | Diode, 5DS 107 | 101711 Iy :
56 ! Transistor, SDS 201 | 100692 ﬁ_ 160 % :
57 . Transistor, SDS 202 : 100093 l ?i‘_a '
58| Transistor, SDS203 | 100253 | 2 |
59 | Inductor. Variahle |__100332.000 1|
60 | Transforiner : f 101662 ﬂ ! ﬂ
61 | Transformer ' g 101663 é' P H
62__{_Pad. Txransistowv 100592 § 1 ?
63 | Resistor. 1/2 watt iteonieared 1|
B i |
‘ | ! E
| .
| i ! |
| | | f
| | | |
| . i
| — |
i i J L
—
~ -
! i
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