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12.3.2.2 Rewind Off-Line Operation — To initiate a rewind off-line operation, C RWND H and C WRE H must
be asserted by the controller. When C SET H asserts, the following operations occur:

1. The ROM is addressed and a stop count is output to the delay counter.

2.  The motion enable flip-flop is set.

3. The off-line one-shot (E33-13) is triggered, asserting OFF-LINE PLS H to the tape transport.
4.  The rewind pulse one-shot (E27-13) is triggered, asserting RWND PLS H to the tape transport.
5. The load delay counter one-shot (E27-5) is triggered, asserting LOAD DELAY CTR L.

The assertion of LOAD DELAY CTR L loads the delay counter with a stop count, i.e., the counter is set so that
DRIVE STOPPED L asserts. When the load delay counter one-shot resets, the motion flip-flop is held in the
reset state by RWND PLS H. Thus MOTION H remains cleared, DRIVE STOPPED L remains asserted, and
the tape is rewound to the BOT.

12.3.3 Shutdown Logic (Engineering Drawing D9)

The shutdown logic is enabled when RECORD ACT H asserts and WRITING L clears. With those conditions
established, TIME PLS 0 H clocks the shutdown counter. However, the counter is prevented from counting past
a count of 2 initially by COMP RD STRB L (composite read strobe), which is generated each time RD STRB H
(read strobe) is received. After the last data character is read, there is a gap of three character times before the
CRC character is read. During that time, the shutdown counter reaches a count of 3, the CRC flip-flop (E61-5) is
set, and CRC RD TIME (1) H asserts. A read strobe is then received due to the CRC character and COMP RD
STRB L asserts and clears the shutdown counter again. When COMP RD STRB L returns high, the CRC flip-
flop is reset and the LRC flip-flop (E45-5) is set, asserting LRC RD TIME (1) H. The counter then counts to 3
again, but this time LRC RD TIME (1) H holds the CRC flip-flop in the reset state. Another read strobe is then
received due to the LRC character, and COMP RD STRB L asserts again, clearing the shutdown counter. When
COMP RD STRB L clears, the LRC flip-flop is reset and the EOR flip-flop (E45-9) is set. Note that the read
strobe resulting from the LRC character is also ANDed with LRC RD TIME (1) H to load the shutdown
counter with a binary count of 56 (0111000). The shutdown counter is then clocked by TIME PLS 0 and, at a
binary count of 64, the read clear one-shot is triggered, the counter is disabled, and RD CLEAR (1) H asserts to
the read/write control logic.

The EOR one-shot (E28-5) is provided to ensure that the shutdown process is completed when the CRC and
LRC characters are not detected at the end of a record. This is always the case when the tape is moving back-
ward, and might occur when the tape is moving forward if there is a bad spot in the tape or the write circuitry
malfunctions. Note that when the last data character read strobe is received, the shutdown counter counts to 3
and sets the CRC flip-flop, thus asserting CHK CHAR RD TIME H. If the CRC read strobe is not received, the
shutdown counter counts to 5, placing a low on the EOR one-shot. At a count of 6, the EOR one-shot is
triggered, asserting INTERNAL STRB (1) H and thereby generating COMP RD STRB H. Thus the counter is
cleared, the LCR flip-flop is set, and the CRC flip-flop is reset. The counter then counts up again and if the LRC
read strobe is not received, the same operation is repeated. The shutdown counter then starts its final count cycle;
however, in this case the counter starts from a count of 8 instead of a binary 56, due to the absence of the LRC
read strobe. Therefore the final count cycle is 56 counts long instead of the normal 8. In the event a bad tape spot
is encountered or the write circuitry malfunctions, this extended count cycle ensures that the tape moves past the
end of the record before stopping.

12.3.4 Write Strobe Generation Logic

The following circuit description will cover the two modes in which the write logic can operate: write data and
write tape mark (engineering drawing D10).
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12.3.4.1 Write Data Circuit — When the C WDR H and READING H inputs are asserted, the write data mode
is enabled and WRITING L and WRITING H assert. WRITING H enables the clock pulse (TIME PLS 1 H) to
generate write strobes to the transport (REC H) and is also output to the controller driver where it enables the
clock pulse (TIME PLS 0 H) to generate the write strobe (C WRS L), thus notifying the controller that a
character has been recorded and requesting the next character. When the last data character has been strobed to
the transport, the controller clears the C WDR H input, causing WRITING L to go high, inhibiting the strobe
outputs, and setting the writing done flip-flop (E47-6). Setting the writing done flip-flop places a high on the
input to the shift register and the next assertion of TIME PLS 0 loads a 1. The shift register output then resets the
writing done flip-flop so that no more ones will be loaded into the shift register. TIME PLS 0 then shifts the 1 bit
through the shift register and, at bit position 3, CRC WR TIME H asserts, enabling another write strobe (REC
H) to the transport to record the CRC character. The 1 bit is then shifted to bit position 7 and LRC PLS H is
generated and sent to the transport to record the LRC character. Thus the CRC and LRC characters are record-
ed at the end of each record.

12.3.4.2 Write File Mark Circuit — To write a file mark, the controller asserts C WFMK H and C WRE H,
places a file character on the write data lines, and issues a SET H pulse, thereby setting the file mark flip-flop
(E44-5) and file mark latch flip-flop (E44-9). After the acceleration delay expires, READING H asserts, WRIT-
ING L asserts, and the clock pulse generates REC H. The same clock pulse that generates REC H also generates
WR PLS L, which resets the file mark flip-flop on its trailing edge, thereby clearing WRITING L. Thus only one
write strobe is generated to record the file mark character. Clearing WRITING L sets the writing done flip-flop
and the shift register is loaded and shifted up. However, when CRC WR TIME H asserts, REC H is inhibited by
WFMK LTCH (0) H. Therefore, the CRC character is not written. When the 1 is shifted to bit position 7, LRC
PLS H is generated the same as in the normal write data mode. Thus the file mark record consists of only two
characters.

12.3.5 Record and File Mark Detection Logic

This logic detects data records and file marks (engineering drawing D8). File marks are detected by decoding the
characters read; two octal 23 characters at the beginning of a record followed by at least seven blank character
frames constitute a file mark record. Data records are detected by counting read strobes; a minimum of three
read strobes constitutes a data record.

The MOT H and SET L inputs preset the record and file mark detection logic before the first character (of a
current record) and accompanying read strobe is detected. SET L asserts at the beginning of each operation and
sets the file mark flip-flop (E47-9), thereby asserting FMK (1) H. MOT H is cleared at the end of each operation
and serves to preset the read strobe counter to a count of 1.

12.3.5.1 File Mark Record Detection — When a file mark character (23;) is the first character read, FMK
CHAR L asserts. The assertion of FMK CHAR L is ANDed with the set condition of the file mark flip-flop,
placing a high on the D input. Thus the assertion of RD STRB H leaves the flip-flop unchanged and steps the
read strobe counter to a count of 2. Now assuming the octal 23 character detected was in fact the first character
of a file mark record, the next and final character detected will be the LRC character which is also an octal 23.
Therefore when the next character is read, FMK CHAR L remains asserted, the file mark flip-flop remains set,
and the read strobe counter is stepped to a count of 3. At a count of 3, ENB FMK CTR H (enable file mark
counter) asserts and enables the file mark counter. The file mark counter is then clocked to a count of 8 by TIME
PLS 0 L and EIGHT SPACES H asserts, which inhibits the counter and asserts RECORD ACT H. EIGHT
SPACES H is ANDed with FMK (1) H to assert FILE MARK DETECTED L.

Note that if another read strobe is received before the file mark counter reaches a count of 8, ENB FMK CTR H
clears and RD STRB CTR = 4 (1) H asserts. Thus the file mark counter is cleared and disabled, the read strobe
counter is disabled, and RECORD ACT H is asserted. In this case, the two successive octal 23 characters do not
constitute a file mark record because data does not follow a file mark record that closely.
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12.3.5.2 Data Record Detection — When a character other than an octal 23 is the first character read, FMK
CHAR L remains cleared and a low is applied to the file mark flip-flop. Thus the accompanying read strobe
resets the file mark flip-flop and steps the read strobe counter to 2. Now, regardless of what the next character is,
the file mark flip-flop remains cleared and the read strobe counter is stepped to 3. As previously stated, a count of
3 enables the file mark counter; however, the file mark detection logic was disabled by resetting the file mark flip-
flop. Upon the receipt of the next character, the read strobe counter is stepped to a count of 4, RECORD ACT H
asserts, and the read strobe counter is disabled.

12.4 TS03 POWER SUPPLY CIRCUIT DESCRIPTION
The TS03 Power Supply produces the unregulated and regulated voltages required by motors and electronics.

12.4.1 Primary Power

Primary power is switchable to allow either 115 V or 220 V mains. Frequency is not critical and may be from 48
Hz to 500 Hz. These voltages were selected because 220 V mains predominate in Europe. A simple modification
allows 230 V operation if required. For 115 V operation, the two 115 V primary windings of T1 are connected in
parallel by S2. For 220 V operation, a 105 V tap on primary winding 2 is connected in series with primary 1.
Modification for 230 V operation requires removal of the violet wire and installation of a jumper from S2-6 to
S2-3.

12.4.2 Secondary Power

Transformer secondary voltages are rectified to produce nominal unregulated voltages of +£24 V (£26 V under
light load) and +8 V. A voltage of £24 V regulated is supplied to motor drive circuits and provides sources from
which +10 V regulated is produced. A voltage of +8 V is the source for a high efficiency +5 V regulator.

12.4.3 +10 Volt Regulator

Pass transistor Q3 is fed from +24 V and its base is driven by monolithic regulator E2. Voltage output is
determined by R8 and R9. Q7 and Q8 control power supply tracking when powering down. As +24 V drops due
to the discharge of C1, Q8 cuts off at approximately 13 V on the +24 V line. When this happens, Q7 is turned on,
shorting out R9 and dropping the regulator reference voltage to zero. The +10 V output is cut off and drops to
zero. Since +10 V is the reference for —10 V, —10 V also drops to zero. This action occurs before the +5 V
supply has dropped sufficiently to cause indeterminate logic states; turn-off transient motions are prevented.

12.4.4 —10 Volt Regulator
The —10 V supply is regulated by pass transistor Q4 driven by Q6. Its reference is +10 V as determined by R13,
R14. In this way, the two regulated voltages are made to track or retain a constant relationship to each other.

12.4.5 +5 Volt Regulator

Integrated Circuit regulator El controls +5 V output in conjunction with pass transistor Q1 and driver Q2.
Output voltage is set by R4, R5. Q2 assures that sufficient base drive is available for Q1. Integrated circuits E1
and E2 consist of a differential amplifier with built-in zener reference together with facilities for short-circuit
protection.

12.4.6  Short-Circuit Protection

Drop-through series resistors (e.g., R10 in the —10 V supply), provide short-circuit protection. If the drop across
R10 exceeds approximately 0.6 V, QS is turned on, connecting Q4 base to emitter and cutting off Q4. This
corresponds to approximately 1.5 A under short-circuit conditions. Similar circuits are provided in IC1 and IC2.
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12.5 TYPE 3842 CONTROL INTERFACE MODULE CIRCUIT DESCRIPTION (TD9)
This module contains a set of receivers for the adapter control commands:

FWD MOT

REV MOT
OVERWRITE (Not used)
RWND PLS

SEL DRIVE

WRE LTCH

OFF LINE PLS

It also contains drivers that return the recorder status outputs to the interface:

DRIVE ON LINE

RWNDG

WRLCK

LOAD POINT

WRITE ENB (Not used)

XPRT RDY

END OF TAPE

TAPE RUNNING STATUS (Not used)

Certain controls and delays are also provided to ensure proper tape motion and transport operation.

12.5.1 Tape Motion Controls

The motion control commands from the adapter, FWD MOT and REV MOT, are translated on this card into
the internal motion commands of the transport: run normal (RUN CMD) and reverse (REVERSE CMD).
These internal motion commands are supplied to the pushbutton control modules, where they are combined with
commands supplied from the transport pushbuttons and internal interlocks to generate the commands that
initiate actual tape motion on the ramp generator module.

On this module, FWD MOT and REV MOT are supplied to an interlocking network that ensures that the tape
comes to a stop before its direction of motion is reversed. The interlocking network includes flip-flop E1-3, edge
circuits E2-6 and E2-8, NAND gate E3-6, and interlocking flip-flop E3-10. Whenever flip-flop E1 changes states
due to a change in the direction of motion (e.g., from FWD MOT to REV MOT), its output generates a pulse
through the edge circuits consisting of inverters E2 and the associated capacitors. The pulse is gated through E3-6
to the set input of interlocking flip-flop E3-10. The flip-flop can be set only if TAPE STOPPED is true, indicating
that the tape is still moving. In this case, TAPE STOPPED low at input pin W is inverted by E18-12 and supplies
a high input to the clear of E3. The flip-flop can then be set by the pulse on its set input, its 0 output going low.
The 0 output of E3 then inhibits run normal gate E15 at pin 2, setting RUN CMD false. After the tape has
ramped down to a stop, TAPE STOPPED goes false clearing interlocking flip-flop E3, whose output then
enables the run normal gate. RUN CMD then goes true if the following conditions are satisfied: SELECTED
& ON LINE is true, indicating that the transport is on-line and selected by the adapter; DRIVE BUSY is false,
indicating that the transport is not rewinding or searching for the load point; and a REV MOT command is not
given at the load point. (This would activate NAND gate E15-8 and would disable the run normal gate at E15-1.)
If the above conditions are satisfied, RUN CMD goes true at output pin V, and is supplied to the pushbutton
control module where it initiates tape motion at the normal running speed. The direction of motion is determined
by the state of flip-flop El. If a reverse command (REV MOT) has been given, flip-flop El is cleared and enables
NAND gate E14-6, generating REVERSE CMD (reverse) true, providing SELECTED & ON LINE is true,
DRIVE BUSY is false, and AT LOAD POINT is false. No adapter reverse command is acknowledged by the
transport when the load point is detected. If a forward command (FWD MOT) has been given, the El flip-flop is
set thereby inhibiting E14 and negating REVERSE CMD.
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12.5.2 Write Select )

During a write operation, the adapter supplies WRE LTCH (write latch) true at pin K; WRE LTCH is inverted
by E9-4 and is supplied to the D input of flip-flop E7. The flip-flop is toggled provided that the transport is
selected and on-line, after NOR gate E1-11 is activated by a synchronous motion command. This would activate
NAND gate E1-8 and trigger one-shot E4-4, generating a 2 us pulse. On the trailing edge of the pulse, the Q
output of the one-shot toggles E7-3, causing the Q output of the flip-flop to go high and activating NAND gate
E10-11, generating WRITE CMD true at output pin H. The E10-12 input from some unused circuitry stays high
to keep E10 enabled.

12.5.3 Rewind Flip-Flop

When a RWND PLS (rewind command) is given by the adapter, it sets the rewind flip-flop ES-3, provided that
the transport is selected, on-line, and not at the load point. The 1-output of the flip-flop then goes high, gener-
ating RWNDG true to the adapter and REWIND CMD through an edge circuit consisting of inverter E6-6,
NAND gate E6-8, and capacitor C5. REWIND CMD is supplied to the pushbutton control module. The flip-
flop is cleared when the tape returns to and stops at the load point, or when TAPE THREADED is detected.

12.5.4 End-of-Tape
An end-of-tape indication is set when the EOT marker is encountered in the forward direction and remains set
until the marker is passed in the reverse direction.

A true END OF TAPE signal at pin Z if machine status is NOT REWINDING (E5-5,8) and REVERSE CMD
(E14-6) causes El1 to be preset by E19-8. An EOT status is then signaled at the interface by E16-3.

Upon passing the EOT marker in the reverse direction, E13-3 is high and the END OF TAPE signal clocks E11
clear on the trailing edge of the END OF TAPE signal, dropping the END OF TAPE signal at the interface. E11
is preset to the clear state by TAPE THREADED at pin X.

12.5.5 Output Status

The status gates on this module are all preconditioned by select and on-line being true; consequently, the trans-
port returns status indications only when it is selected and on-line. The XPRT RDY status is generated when
DRIVE BUSY, supplied from the pushbutton control module, is false and the transport is not rewinding. The
LOAD POINT output is also preconditioned by the rewinding status being false.

12.6 TYPE 3843 PUSHBUTTON CONTROL MODULE CIRCUIT DESCRIPTION (TD7,8)

The circuitry used to carry out the motion commands issued by the adapter or by the pushbutton panels (both
the main control panel and the test panel), is located on the pushbutton control module. This module generates
the motion command lines RUN NORMAL, RUN FAST, and RUN REVERSE, which are supplied to the
ramp generator module to initiate actual tape motion.

12.6.1 Front Panel Pushbutton Controls

The LOAD, ON LINE, and REWIND pushbuttons, located on the main control panel, are connected to respec-
tive flip-flops on the pushbutton control card. When the LOAD pushbutton is activated, it grounds the input to
inverter E12-1, setting the load flip-flop which consists of NOR gate E13-6 and inverter E12-1. Once the load
flip-flop is set, E13-6 goes low, is inverted by E12-4, and removes the direct-clear from on-line flip-flop E10-3.
Thus the on-line flip-flop can be set only after the transport has been loaded. When the ON LINE pushbutton is
activated the first time, it toggles E10-1 to the set, or on-line, position and the outputs of the flip-flops generate
ON LINE true. Inverters E12-8 and E12-10 are connected as a protective flip-flop on the clock input to E10-1.
Once the on-line flip-flop has been set, ON LINE true is inverted twice by E9, setting the common of the
REWIND pushbutton on the control panel high, disabling that pushbutton. The on-line flip-flop can be cleared
by pressing the front panel pushbutton a second time, or by an adapter off-line command (OFF LINE CMD),
supplied from the adapter control module.
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The REWIND pushbutton can be activated only when the transport is off-line. When activated, the REWIND
pushbutton sets the flip-flop that consists of gates E8-8 and E8-6, provided that the transport is loaded at the
time (LOAD true at E8-13) and test mode is not selected (E7-8 high). Consequently the transport cannot be
rewound by the pushbutton during test mode, when on-line, or when LOAD is false. When the transport is on-
line, the rewind flip-flop can be alternately set by REWIND CMD, supplied from the adapter control module.
The output of the rewind flip-flop, (REWINDING), activates NOR gates E15-8 and E14-6, generating RUN
FAST and RUN REVERSE true to the ramp generator module, initiating a fast reverse motion to the load
point. When the load point is detected, the photosensor amp driver module supplies the load point pulse at input
pin H of the pushbutton control module, clearing the rewind flip-flop.

An additional flip-flop, E10-6, is used to locate the tape position. Before the tape is loaded, the flip-flop is cleared
by LOAD false at E10-8. When the transport is loaded, the direct-clear is removed and NAND gate E14-11 is
enabled. Since the on-tape flip-flop is still cleared, its Q output high activates NAND gate E14-8, generating
RUN NORMAL at output pin Y, advancing the tape to the load point. When the load point marker is detected,
AT LOAD POINT true at input pin 21 from the photosensor module is gated through E16-3 and direct-sets flip-
flop E10-7 to the on-tape state, terminating the tape motion. Similarly, when the load point is detected during
reverse tape motion, the on-tape flip-flop is toggled by NAND gate E16-11 to the clear state, initiating forward
tape motion back to the load point.

12.6.2 Busy

This module generates a DRIVE BUSY output when the tape is not loaded, when it is advancing to the load
point, or when the transport is off-line and not in test mode. In any of these cases, NOR gate E4-8 is activated
and supplies DRIVE BUSY true to the adapter control module.

12.6.3 Write Ready

WRITE READY true is generated in two different cases: when the control interface module adapter supplies
WRITE CMD true and the transport is not in test mode (TEST MODE false), or when the transport is in the
write test mode and flip-flop E6-14 is set. In either case, NOR gate E1-8 is activated, enabling NAND gate E4-5.
The gate is activated provided that DRIVE BUSY is false, WRITE RING ON (file protect) is false, and the
transport is not in reverse motion (RUN REVERSE is false). E4-6 then goes low, is inverted by E5-12, and
generates WRITE READY true at output pin J to the four-channel write amplifier module.

12.6.4 Test Panel Control

To activate the test panel, the transport must be off-line and the test panel STOP pushbutton must be pressed. In
that case, the TEST MODE pushbutton on the test panel can be activated, setting the flip-flop that consists of
inverters E11-8 and E11-10, which in turn toggles the test mode flip-flop E6-6 to the test mode state, generating
TEST MODE true. The test mode flip-flop is direct-cleared when the transport is placed on-line or when the
TEST MODE pushbutton is activated a second time. After the test mode flip-flop has been set, the other test
panel pushbuttons are enabled. The WRITE TEST pushbutton may then be activated, setting the protective flip-
flop consisting of inverters E11-4 and E11-6, which in turn toggles write test flip-flop E6-1 to the write test mode,
provided that forward motion is selected. The Q output of the write test flip-flop then activates NOR gate E1-8,
in turn activating write ready gate E4-5, provided that WRITE RING ON, RUN REVERSE and DRIVE BUSY
are all false. In that case, WRITE READY true is generated at output pin J to the write amplifier module, where
it enables the write data strobe circuitry. During the write test, the write amplifiers generate consecutive all-1s
characters which may be used to adjust the skew.

Additional test panel pushbuttons are FORWARD RUN, a normal forward run button, FAST FORWARD, a
high-speed forward button, REVERSE RUN and FAST REVERSE buttons. The reverse motion buttons can be
activated only if on-tape flip-flop E10 is set and the tape is not at the load point, activating NAND gate E3-3,
which in turn activates NAND gate E7-6 (when the test mode flip-flop is set) and setting the common of the
reverse buttons low. The forward motion commands are terminated when either the STOP pushbutton is acti-
vated, clearing the test mode flip-flop, or the end of tape is detected, in which case END OF TAPE IND true is
inverted by E17-4, disabling NAND gate E7-3 and setting the common of both forward motion buttons high.
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Similarly, the reverse motion can be terminated by activating the STOP pushbutton, which terminates all test
mode operations, or when the load point is detected, in which case AT LOAD POINT true is inverted by E17-3
and disables NAND gates E3-3 and E7-6, setting the common of the reverse buttons high. The pushbutton
control module also drives the test panel indicators, lighting the DATA lamp when any data is being processed
by the write/read electronics, illuminating the SKEW indicator when the skew is out of adjustment, illuminating
the EOT indicator when the transport is at the end of tape, and illuminating the LOAD POINT indicator when
the transport is at the beginning of tape.

12.7 TYPE 3645 RAMP GENERATOR MODULE CIRCUIT DESCRIPTION (TD5)

The ramp generator produces the proper analog signal inputs to the capstan servo system to control the direction
and velocity of tape motion. The outputs are voltages that rise and fall linearly at controlled rates to highly stable
levels. These analog signals are controlled by digital logic outputs from the control section. Waveforms produced
are shown with the schematic.

Two similar ramp generator circuits are provided: one for normal speed operation and one for high speed
operation. E4 is an operational amplifier in the run normal speed circuit. The amplifier output is normally
saturated in the negative direction. When its positive input at pin 5 is high, the output saturates at +10 V. This
occurs when the RUN NORMAL input sets flip-flop E7. E4 feeds FETS Q1, Q2 which are connected in a
constant-current circuit. The magnitude of current flow in the circuit is controlled by R3 and R4. R3 controls
current in the positive-going direction, or start ramp, while R4 controls the negative-going stop ramp

Since C1 is charged by a constant current, its voltage rises linearly until clamped by CR1 to a value one diode
drop below +5 V. Q3 is an emitter follower whose output rises to a value of +5 V, since the emitter can rise one
diode drop higher than the base. When the input from E7 to E4 drops, the voltage fed to Q1, Q2 goes to -10 V
and Cl is discharged linearly until clamped by the base-collector diode of Q3. Since Q3 base goes one diode drop
negative, and the emitter is at zero, a positive-going ramp has been generated.

The ramp voltage output from Q3 is fed to FET switches Q4 and Q5. If forward direction has been selected, Q4 is
on and Q5 is off. The ramp is then amplified by unity gain operational amplifier E3, without inversion, and
appears as a positive-going ramp at test point A, If reverse is selected, Q5 is on and Q4 is off. The ramp is then fed
to the inverting input of E3 and appears as a negative-going ramp at test point A. Forward/reverse selection is
controlled by flip-flop E6 and Q9, Q10.

Ramp amplitude and, therefore, tape speed is controlied by normal speed control R14 and output summing
resistor R15. The fast forward and reverse ramps are produced by a similar circuit involving amplifiers E1 and
E2. However, since rewind speed and ramp time need not be precisely controlled, resistors are used instead of
FETs to charge and discharge C4 and produce an approximate 0.5 second rise/fall time. CR9 and CR10 isolate
the ramp output from any small offsets that may be present in E2. Rewind speed is controlled by summing resis-
tor R16. Operational amplifier ES at zero ramp output has a slight bias produced by R37 and R38, keeping its
output negative. When the ramp rises above the bias, ES switches to positive output, indicating that the tape is
running. This output is used to gate off the input circuits through E10 and E9. Flip-flops E7 and E8 may be reset
by run normal or run fast inputs going false, but cannot be set again until the tape comes to a stop. This prevents
damage from illegal commands and reduces timing requirements.

Type 3645 Ramp Generator includes an additional flip-flop, E11-8, whose function is to enable consecutive run
normal commands to be received without requiring the tape to ramp down to a stop following each normal speed
operation. Following a run fast command, however, flip-flop E11 is set by E8, inhibiting any run normal com-
mands until the tape comes to a stop, at which point E9-6 clears E11-9, and the 0 output at E11-8 enables E7-2.

12.8 TYPE 3844 SENSOR AMPLIFIER/DRIVER MODULE CIRCUIT DESCRIPTION (TD6)

This module responds to signals from photoresistive cells which sense load point and end-of-tape reflective strips,
and broken tape. In addition, this module contains the file protect circuitry and the write and the erase head
drives.
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12.8.1 BOT, EOT, and TAPE THREADED Sensor Amplifiers
The load point sensor amplifier and the end-of-tape sensor amplifier operate interdependently to detect the load
point and the end-of-tape markers. The active components in detecting EOT and load point are two operational
amplifiers, E6 and E8, and two transistors, Q1 and Q2, in conjunction with associated components. Transistors
Q1 and Q2 act as current sources; potentiometer R16 is used to adjust the transistor base currents to equalize the
voltage at the inputs of E8, the load point sensor amplifier, and E6, the end-of-tape sensor amplifier. Resistors
R18, R19, R20, and R21 are used to bias the amplifiers’ inputs when plain tape is in front of the photo sensors.
When either the load point marker or the end-of-tape marker is detected, the resistance of the respective photore-
sistive cell is lowered by approximately 60 percent of its unilluminated value. Each cell is returned to +10 V, and
a 30 percent change in its resistance, causing a 30 percent change in the input potential, will be sufficient to switch
the output of the respective operational amplifier. Resistors R17 and R22 serve as feedback loops for noise
protection. Thus when load point is detected, the load point sensor output at input pin Y of this module saturates
E8, causing its output to go high, and is inverted twice by E7 to generate AT LOAD POINT true at output pin 19
to the pushbutton control module. The output of inverter E7-8 is also supplied to an edge circuit which produces
a 1 us pulse on the trailing edge of AT LOAD POINT. This pulse is output at pin 8 to the pushbutton control
module. The EOT sensor amplifier operates in the same manner, generating a high output when the EOT marker
is detected, and supplying END OF TAPE true at output pin X to the pushbutton control and control adapter
modules.

When the broken tape photoresistive cell is illuminated, the resistance of the cell is reduced enough for the +10 V
to turn on transistor Q3. The collector of the transistor goes to ground, generating TAPE THREADED true at
output pin 18. When LOAD SW is high at input pin U, the output of E4-8 is low. This causes the collector of Q3
to be low through the diode CR3 and the TAPE THREADED output will be true at output pin 18. Also, when
power is initially turned on, capacitor C9 will cause the TAPE THREADED output to be high, which presets the
load flip-flop on the adapter control module.

12.8.2 File Protect Circuits

The file protect switch output is supplied to this module at input pin T. When a reel is loaded without a write
enable ring, the switch contact remains grounded; the switch input at pin T is inverted by E2-6 and enables
NAND gate E4-13. The gate is activated when TAPE THREADED is true before the transport is loaded.
Whenever the LOAD pushbutton has not been energized, E4-8 low grounds the clear input of flip-flop E4-1
through diode CR14. E4-2 then issues WRITE RING ON (file protect) true at output pin 9 to the adapter
control card, while the 0 output of E4 high is inverted by E2-8 to turn off transistor Q5, disabling the file protect
solenoid output at pin P.

When a reel with a write enable ring is used, the file protect switch is opened, setting input pin T high and
enabling NAND gate E2-13. Again the gate can be activated only when TAPE THREADED is high, before the
transport is loaded. The output of the gate then goes low to set flip-flop E4-5; the flip-flop can be set only after
LOAD SW has gone false. This provision is made to ensure that the write mode can be selected only at the time
tape is first loaded. Once flip-flop E4 is set, its 1 output issues WRITE RING ON false, and, after being inverted
by E1-10, lights the WRITE ENABLE lamp through output pin H. The 0 output of the flip-flop low is inverted
by E2-8 and turns on transistor Q5, activating the file protect solenoid through pin P. The file protect solenoid
then draws in the switch pin, and the transport is ready for the write operation.

12.8.3 Write, Erase Drives

When the file protect switch is grounded, it also turns off transistor Q7, in turn shutting off the current at the
base of Q8. This cuts off the write head and erase head drive currents supplied by transistor Q8. In order for the
write and erase drives to be turned on, the file protect switch must be opened and WRITE READY must be true
at input pin 7. This will activate NAND gate E2-3 causing op amp E3 to turn off transistor Q9, in turn enabling
transistor Q8 to turn on and supply the write and erase head currents at pins 22 and J.
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The zener diode in the base of Q7 detects when power is being dropped. This turns off Q7 early enough in the
power-down sequence to turn on Q9 and remove the head current supplied by Q8. This avoids putting unwanted
remnants on tape during a power failure.

129 TYPE 4306 SERVO PREAMPLIFIER MODULE CIRCUIT DESCRIPTION (TD34)
This module contains the capstan servo and reel servo amplifier stages. The following paragraphs describe their
operation.

12.9.1 Capstan Servo Amplifier Stage

The capstan servo amplifier portion of this module is a part of a velocity servo system which produces accurately
controlled capstan speeds with linear ramp-ups and ramp-downs. The analog linear signal supplied from the
ramp generator module is input at pin N of this module and is summed with the output of the dc tachometer
coupled to the capstan motor shaft, supplied at pin P of this module. Any difference between the two voltages is
amplified by operational amplifier ES. The amplification of ES is controlled by two negative feedback loops, one
supplied directly from the output of ES through resistors R39, R40 and capacitor C9, and the other loop from the
capstan motor through resistor R71. The wero offset of the amplifier is adjusted by potentiometer R56 to elimi-
nate capstan creep during standstill.

The output of amplifier ES is supplied to a pair of complementary driver stages, including transistors Q11, Q12,
Q17, and Q18. The output of these stages is supplied to a pair of power transistors located on the heat sink servo
power assembly, which is on the rear of the unit. The power transistors’ output then energizes the capstan motor,
advancing tape at accurately controlled speeds.

12.9.2 Reel Servo Amplifiers
Takeup and supply reel servos are provided to maintain tape tension at a constant value. Three main components
are included: magpot position sensor, reel servo amplifier, and reel motor.

The magpot position sensor measures tape tension by the position of a spring-loaded buffer arm. At the approx-
imate center of the arc, sensor output is zero. As the buffer arm moves off center, a positive or negative voltage is
produced which is proportional to the error.

The output of the reel servo amplifier on this module is supplied to a pair of power transistors located on the
servo power assembly on the heat sink on the rear of the unit. The output of the power transistors then energizes
the respective reel motor, returning the buffer arms to their proper locations.

12.10 TYPE 3631 READ PREAMPLIFIER CARD CIRCUIT DESCRIPTION (TD10)
Read Preamplifier Type 3631 includes nine identical amplifier stages which accept the analog signals from the
read head winding and supply the amplified outputs to the read amplifier modules.

The channel 0 amplifier stage is shown in the schematic; the other channels are identical. The amplifier stage
consists of high-gain operational amplifier El and negative feedback including resistors R2, R3, R4, RS, and
capacitor C2. The input head signal is filtered by resistor R1 and capacitor Cl, and is supplied to the non-
inverting input of El. The negative feedback network controls the output amplitude and response.

Potentiometer R4, located in the feedback network, is adjusted so that the amplified analog output at test point
A is 9 V peak-to-peak while writing 800 flux reversals per inch (see adjustment procedures in Part 1 of this
manual).

12.11 TYPE 4218 MAGPOT TENSION ARM POSITION SENSOR CIRCUIT DESCRIPTION (TD3)

In the reel servo system, it is necessary to produce an analog signal representing tension arm position. The signal
must be zero at the nominal resting position of the tension arms and should linearly represent angular deviations
from the center of arm travel by positive and negative voltages, A common method utilizes lamps, photocells,
and a shutter to produce the required voltage. This method suffers from the mortality of lamps and the relatively
slow response of photocells.
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The magpot operates as a differential transformer, an example of which is shown in Figure 12-2.

MOVABLE ARMATURE - ~

_____ /
@ \ ®
E 2 ’ @ C E 3
L FIXED CORE
E;
11-3050

Figure 12-2 Differential Transformer

Magnetic flux produced by current in winding 1 will produce voltages E; and E; in the other windings. If the
armature is symmetrically located with respect to 2 and 3, flux in the two windings will be equal, and since they
have the same number of turns, E; = E;. If the armature is displaced as shown, E; > E; since the flux coupling E;
has been reduced. Displacement in the opposite direction produces E; > E,. Displacement from center then is
represented by Eg = E, — E;. In the configuration shown in Figure 12-2, this relation is linear only for very small
displacements because area relations are not linear.

The magpot is an adaptation of the above scheme in that there are three windings on a magnetic core. The core in
this case is a ferrite pot core while the armature is half a pot core. Windings 2 and 3 are around legs of the pot
core while 1 is around the center portion common to the two legs. Winding 1 is energized by a high-frequency
oscillator (approximately 200 kHz). The magpot is in balance and E; = E; when the armature couples equally to
the two legs. As the armature is rotated, the area available for magnetic flux increases linearly for one leg and
decreases linearly for the other leg. Thus the difference in induced voltages is a linear representation of angular
movement.

The 200 kHz oscillator is a Hartley circuit comprising Q1, C1, C2, R1, R2. It produces a 40 V peak-to-peak sine
wave across the primary winding,

The two secondary windings are connected in series and their voltages are rectified by CR1, CR2. The two
rectified voltages are subtracted and referenced to ground. Thus the input to El operational amplifier is a dc
voltage equal to E; — Es. This voltage is null when E, = E, and is positive or negative depending upon which is
larger. Secondary voltages induced are at all times large enough to overcome the diode drops in CR1, CR2.

DC output of the rectifier circuit is amplified by E1 and fed from the output to the appropriate reel servo
amplifier.

Voltage output for a given angular deflection depends upon coupling between the fixed core and armature at that

setting. The gain relations are such that a spacing of 0.030 in. (76.2 mm) between core and armature results in +5
V output for full arm travel. Spacing is established by two 0.015-in. thick plastic spacer washers on the shaft.
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12.12 TYPE 4845 DELAY TIMING MODULE CIRCUIT DESCRIPTION (TD12)

Crystal oscillator, dividers, and timing circuits associated with read electronics comprise Type 4845 Delay Tim-
ing. Use of this circuitry eliminates the need for analog delays in forming the read skew gate, detecting gaps, etc.
Since the delays required vary with tape speed, switches are provided to select appropriate delays. Delays
required are fractions or multiples of character times; therefore it is only necessary.to change the division ratio to
accomplish all required modifications. As the TM8-M System operates only at a speed of 12.5 inches per second,
the switches are shown on the logic diagram set for that speed; i.e., S2, S6 and S7 closed. Crystal-controlled
pulses generated are also supplied to write electronics in the test mode to allow writing an all 1s test pattern.

12.12.1 Crystal Oscillator Divider

ES together with several discrete components is connected as a crystal oscillator. The two inverter sections are
biased into the linear regionby R1, R2, and R3. Positive feedback thrc ugh Y1 causes the circuit to oscillate at the
crystal frequency. A series of dividers E2 (+ 12), El, E4 (+ 16) are selected by S2, S6, and S7 to produce two
output frequencies: 10 kHz, which is the repetition frequency of the data to be read and 320 kHz which is 32 X
10 kHz and divides the bit cell into 32 increments. These are fed to counter circuits which determine delays.

12.12.2 Skew Gate Generation

Skew gate length has three values depending upon operating mode: 1/2 of one bit cell for read, 3/8 for write,
and 5/32 for test mode. The write skew gate is shortened to provide a more stringent skew criterion to reveal
incipient skew problems.

Pulse outputs from the nine read amplifiers are wire-ORed and appear at pin R. E3 buffers the pulse input and
feeds out to the test panel for service use.

The first DATA PACKET pulse to appear clears E14 and counter E15 begins to count 320 kHz pulses. E15 has
been preset clear by low levels on inputs ABCD. At the count of 16, representing 1/2 character time, E15 Qp has
been high and goes low, setting E14 and stopping the count. With E14 set, E11, a four-stage shift register, starts
shifting right. A 1 has been preset in position A and Os are shifted in, causing the 1 to progress to the right. Shift
frequency is 320 kHz. At the time E14 is set, a 1 is in QA and E12 produces a data transfer pulse to the read
amplifiers, causing the data to appear at their outputs. At the next count Qp goes high, triggering one-shot E10 (2
us) and producing a read data strobe RD STRB at the output. At the third count, Qc goes high as a delay, and
on the fourth count Qp goes high. If strap ST1 is installed, a second data transfer pulse is produced, returning
the read amplifier output to zero. After the fourth shift pulse, the circuit remains quiescent until the next DATA
PACKET.

12.12.3 Skew Lamp

At a time just after the skew gate (at RD STR B time), output from E14 is inspected by one-shot E10. If the skew
delay circuit has been retriggered by a skewed input, E10 is triggered, producing a relatively long SKEW
ERROR pulse to the SKEW indicator lamp.

12.12.4 Write Mode
If write is selected, WRITE READY is high, causing counter E15 to be preset with a count of 4 by E12.
Operation is otherwise identical to read operation but delay is reduced from 16 to 12 counts or 3/8 of one bit cell.

12.12.5 Test Mode

In test mode, delay is further reduced to provide a marginal skew check. The counter is preset by the TEST
MODE input (pin U) to E15 and delay is five counts or 5/32 of one bit cell. An all 1s pattern on a properly
deskewed machine should fall within this time; however, due to bit crowding on tape, random data generally will
not.
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12.12.6 Blank Space Detection

Type 4845 detects the space between the last data character and the CRC and clears read amplifier outputs. The
read amplifier outputs are again cleared after the CRC (if not all zeros) and once again after the LRC, leaving ali
outputs cleared in the IRG. Whenever E14 is set (between bits), counter chain E6, E7 counts 320 kHz; it is
cleared by E14 if a DATA PACKET is detected. Should the counter reach a count of 32, indicating a missing bit,
E7 is set which in turn sets E8. The next 320 kHz pulse, through E8 pin 3, clears E7, leaving E8 set and the
counter held clear by E8 pins 8, 12. E9 produces a RESET pulse at pin K, clearing the read amplifier. At the next
DATA PACKET, input E8 is cleared and the cycle is free to repeat. This DATA PACKET may result from the
CRC, LRC, or the first character of the succeeding block.

12.12.7 Read Delay

When the tape is stopped as indicated by RUN CMD false, SELECTED & ON LINE false, AT LOAD POINT
true or DRIVE BUSY true, the E19-6 output (INHIBIT DATA OUTPUT) is asserted thereby gating off RD
STRB pulses at E9. :

Upon receipt of a RUN CMD input, counter chain E17, E18 is enabled for a count of 128 10 kHz pulses. This
corresponds to 0.16 in. (0.41 cm) of tape movement. During_this time, outputs remain disabled.

12.12.8 Data Lamp
Drive for the test panel DATA lamp comes from E14 through E8 pin 6, which is low whenever E14 is set
(between characters). An inverter on the PCB module actually drives the LED indicator.

12.13 TYPE 3848 FOUR-CHANNEL WRITE AMPLIFIER MODULE CIRCUIT DESCRIPTION (TD13)
This module generates the internal write data strobe and contains the write amplifier stages for four of the data
channels, channel P through channel 2. These are explained in detail in the following paragraphs.

12.13.1 Write Data Strobe Generation

The REC (write data strobe) is input from the adapter at pin A and is supplied to an edge circuit consisting of
inverters ES and E6, capacitor C8, and NAND gate E6-8. If WRITE READY and SELECTED & ON LINE are
true at input pins 12 and 13 of E6, the gate transmits a short pulse on the leading edge of each REC input. The
pulse is gated through NOR gate E5-6 and triggers one-shot E1-1 on its trailing edge. The Q output of the one-
shot supplies a positive 0.5 us pulse which is gated through NAND gate E7-3, provided that the transport is not
in a test mode. The pulse then enables write NAND gates E11 and E15*, gating the input write data to the write
amplifier stages. It is also supplied as WRITE DATA STROBE to Type 3849 five-channel writc amplifier mod-
ule. When E1-13 generates the write strobe, its Q output triggers the second E1 one-shot, which in turn inhibits
E6 for a 3.5 us duration, inhibiting any pulses during that time.

If the transport is in test mode, TEST MODE true at pin K enables NAND gates ES-2 and E7-10, 12 while
disabling NAND gate E7-2. If WRITE READY is true, crystal-controlled data frequency (10 kHz) supplied
from the delay timing module, is gated through NAND gate E5-12 and NOR gate E5-6 to generate the test mode
strobes. These are gated through the E7-8 and E7-11 NAND gates and direct-clear the write amplifier flip-flops
on this module and on the other write amplifier module, writing the all-1s characters of the test mode.

12.13.2 Write Amplifier Stages

The data inputs are supplied from the data terminator card at pins 11, 12, 13, and 14, are inverted, and then
strobed through NAND gates E11 and E15* by the WRITE DATA STROBE, generated at test point B. The write
channels are then supplied to the amplifier stages, each consisting of a divide-by-16 counter, a pair of flip-flops,
and a pair of drivers. The amplifier stages are digitally deskewable, where the delay of channels 0 through 7 is
adjusted to coincide with that of the refererice channel, channel P, when read back.

*E15 is the E11 equivalent in channels 1 and 2 which are not shown.
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The delay of channel P is permanently set to the count of eight, equivalent to 1/4 character delay, by counter ES8.
Whenever the input data is 1, the WRITE DATA STROBE pulse is gated through E11-8 and direct-clears flip-
flop E9-13. The Q output of the flip-flop goes high, removing the direct-clear from the E8 counter. The counter is
then clocked by 320 kHz at 32 times the data frequency until the count of eight, at which point the Q4 output of

the counter goes low and toggles the E9 flip-flop to the set state. The Q output of E9 then goes low, locking the
counter and toggling the output flip-flop E9-9. During the next 1 character, the same process is repeated with
output flip-flop E9-9 toggling to the opposite state. When a 0 is input, the input NAND gate E11-8 does not
transmit the write data strobe, and consequently the write amplifier flip-flops are not toggled. The outputs of
flip-flop E9-5, 6 are then supplied to a pair of drivers E10 which energize the write head, reversing the flux for
each 1 while remaining unchanged for each 0, as required for NRZI.

The operation of the amplifier stages of the eight other channels is identical to that of channel P, except that their
delay is digitally adjustable. Four switches are connected to the parallel inputs of the skew delay counters of the
eight channels, as shown for data channel 0. The skew of each channel can be measured and adjusted during the
write test mode, which writes all-1s characters, by observing the analog outputs at the Type 3631 read pre-
amplifier module.

Opening the switches reduces the count while closing them increases it. Thus when the switches are all opened,
the counter is direct-set to 16, gating the data character to the output without any delay. When the switches are
all closed, the skew counter is set at 0 and the character will be delayed 16 counts, or 1/4 character time behind
channel P.

12.13.3 Write Amplifier Reset

An LRC PLS pulse is input at pin J from the data terminator card, and is gated through NAND gate E2-3,
provided that SELECT & ON LINE is true, to set flip-flop E2-12. The 1 output of the flip-flop goes high,
removing the direct-clear from shift register E3. The register is then clocked by 320 kHz at 32 times the data
frequency. On the seventh pulse, the Qg output of the register goes high and is inverted by E4-8 to issue WRITE
RESET, resetting the write amplifier flip-flops on this module. WRITE RESET is also output at pin H to the
Type 3849 write amplifier where it resets the flip-flops of the other amplifier stages. On the eighth pulse to the
register, the Qp output goes high and is inverted by E4-11, clearing flip-flop E2 and locking itself until the next
LRC is issued by the interface.

12.14 TYPE 4178 QUAD READ AMPLIFIER MODULE CIRCUIT DESCRIPTION (TD10, 11)

Quad read amplifier type 4178 accepts amplified head signals from the head preamplifier module and supplies
decoded and deskewed data outputs to the adapter. Each module contains four amplifier stages, and each trans-
port contains two of these modules. The channel P amplifier stage is located on the read amplifier/clipping
control module. The operation of the channel A amplifier stage is explained in the following paragraphs. The
other amplifier stages operate identically.

The amplified analog signal is supplied from the read preamplifier at input pin J. The signal is filtered through
R1; the negative half-waves are routed through diode CR1 while the positive half-waves are routed through CR2.
CR1 and CR2 are back biased by the negative and positive clipping levels, respectively, supplied from the Data
Clip Level Control to eliminate spurious baseline pulses. The negative half-waves are then differentiated by C4
and R6 and are input at the inverting input of operational amplifier E1. At the leading edge of the negative
analog half-wave, the differentiated output of C4 and R6 swings negative, crossing zero at the peak of the analog
signal and then going positive until the trailing edge of the analog signal. Normally the op amp output is low,
since the noninverting input of El is negatively biased through R7 and R9. When the leading edge of the
differentiated signal exceeds the input threshold, the output of the amplifier swings positive. The amplifier output
returns to O V at the zero crossover of the differentiated signal, corresponding to the peak of the input analog
signal. A similar transition occurs for the positive half-wave, since it is input at the noninverting input of the
amplifier. Consequently the amplifier output goes high and returns low for each 1 character, with the negative-
going transition occurring at the analog peak. The output of the amplifier is limited by diodes CR3 and CR4 and
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is inverted by NAND gate E2-3. E2-3 output is supplied to a filtering network, consisting of C6, R11, R12, and
CRS, whose output is in turn supplied to the Schmitt trigger input of one-shot E3. The output of E2-3 is normally
high, and the voltage at the input of E3-5 is at 3.3 V. When the output of El swings positive, E2-3 goes low and
capacitor C6 discharges through R12 with a slow time constant, approximately 5 us at 25 in./sec. The voltage is
clamped at 0 V by diode CRS. When the output of E1 goes low again at the peak of the analog input, E2-3 goes
high and C6 charges with a much faster time constant, approximately 300 ns. When C6 charges up to 1.8 V, one-
shot E3 triggers, generating a 300 ns pulse. The Q output of the one-shot is connected back to E2-2, disabling the
gate and preventing the one-shot from being retriggered by spurious pulses on the input.

The positive pulse generated by the Q output of E3 is inverted by E2-11 and is output as DATA PACKET at pin
V. The pulses of all the amplifier stages are wire-ORed and supplied to the delay timing module where they are
used for read deskewing and read data strobe generation. The Q output of one-shot E3 direct-sets flip-flop E4-4,
the data storage register. The Q output of E4-5 sets the D input of output register E4-12 high. A skew delay time
is provided for all channels to be read after the leading data pulse is detected. TRANSFER DATA (supplied
from the delay timing module) toggles the output register flip-flops of all channels simultaneously after the
allowed skew delay time, outputting the deskewed, decoded data to NAND gate E2-9 and, on its trailing edge,
clears the first stage of E4. The gate is enabled by INHIBIT DATA OUTPUT false, supplied from the delay
timing module at input pin S. E2-8 supplies the output data at pin W to the interface. The length of the skew
delay time is varied depending on the operation being performed. This is described in the delay timing module
circuit description.

12.15 TYPE 4179 READ AMPLIFIER/CLIPPING CONTROL MODULE CIRCUIT DESCRIPTION
(TD10)

This module contains the P channel read amplifier stages and the read amplifier clipping level control. The
operation of the P channel amplifier is explained in the circuit description of the quad read amplifier module, and
the read amplifier clipping level control is explained below.

The read amplifier/clipping control provides four clipping levels to the read amplifier: normal, low, high, and
very high. When an error is detected during a read operation, the transport may be commanded by the tape
control unit to backspace over the erroneous block to reread it. The clipping level is kept at a normal level during
the first reread. If a second reread is commanded, the clipping level is switched from normal to a lower clipping
level, to compensate for a possible partial dropout. If a third reread is initiated, the clipping level is switched to a
higher than normal level to eliminate possible baseline noise spikes. During a read-after-write operation, the
normal and high clipping levels are combined to supply a still higher clipping level which is not used during a
read operation. The switching of the clipping levels is explained in detail below.

The initial stage of the circuitry will be both E10 flip-flops set and both E11 flip-flops clear. This is established by
DRIVE BUSY at pin Y true when tape is initially loaded or rewound. Since the first command from the load
point is always a run forward command, RUN CMD (run normal) at pin H true and REVERSE CMD (reverse
select) at pin W false causes E8-8 to be low, clearing the E9 flip-flop. The E10 flip-flops remain in the set state
when clocked by E9-3 high. The circuitry remains in the states just described until a reverse command is given to
the tape unit. When RUN CMD and REVERSE CMD are true, E8-6 goes low, direct-clearing the E10 flip-flops
which causes E10-8 to go high removing the direct-clear from the E11 counter flip-flops. Also E8-6 low sets the
E9 flip-flop which makes E9-6 low; E11-12 toggles causing E11-3 to go high, putting the counter in the “01”
state. The clipping level does not change because the E12, E13 gating described in the next paragraph establishes
the same clipping level. The circuitry will now remain in this state until a forward command is given. The next
forward command causes E8-8 to go low, clearing the E9 flip-flop and toggling E10-5 high. At this point two
things could happen: the tape unit will be commanded to go forward to continue reading the next data block,
or to backspace if the adapter decides to reread the data block. If the tape unit is commanded to go forward to
continue reading, then E8-8 low makes E9-3 high, causing E10-8 to go low which direct-clears the E11 counter to
its initial state. If instead the tape unit is commanded to go in reverse, E11-12 goes low, toggling the E11 counter
to its next state. This establishes the next clipping level in the sequence.
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The E10 flip-flops are cleared as just described. The E11 counter will continue to toggle every time the tape unit is
commanded to backspace after being commanded to go forward once, Two forward commands in succession
will reset the E11 counter by setting E10-8 low, and reading continues at the normal clipping level.

The clipping levels established by the E11 counter through E12 and E13 are as follows:

l. 00 and 01 cause E13-6 and E13-11 to be low and E13-3 to be high, establishing the normal read
clipping level;

2. 10 causes E13-6 and E13-3 to be low and E13-11 to be high, establishing the low clipping level,
3. 1l causes E13-3 and E13-11 to be low and E13-6 to be high, establishing the high read clipping level.

During a read-after-write operation, WRITE READY at input pin J is inverted by E7-12 and disables the
automatic clipping level control by direct-setting the E10 flip-flops, keeping the E11 counter direct-cleared. At
the same time, WRITE READY true activates NOR gate E13-4, enabling the higher clipping level, while the Q
output of E11-5 low enables the normal clipping level. Thus the normal and high clipping levels are combined to
generate a still higher clipping level used during read-after-write only.

The automatic clipping level control is also disabled when DRIVE BUSY is true at input pin Y of the module. In
this case, NOR gate E7-6 is high, and direct-sets the E10 flip-flops which in turn keep the reread counter El1
cleared.

Operational amplifier E6 is connected with negative feedback through R26, establishing its gain at a value
determined by the ratio of the input resistance to +10 V switched by E13 to the value of R26 (22K).

Capacitor C10 acts as an integrator, slowing the response of E6 to a change in input, which avoids coupling
enough signal through C4 and C5 into El to cause a spurious output. ES is connected as an inverter, outputting
an equal but opposite polarity voltage to that voltage at E6-6. The negative clipping level voltage (TPD) and
positive clipping level voltage (TPC) are then applied to each read amplifier through a resistor-dividing network
to backbias diodes CR1 and CR2. This establishes the amplitude of analog input from the read preamplifier
required for E1 to switch and thus detect data.
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CHAPTER 13
PARTS IDENTIFICATION

Figures 13-1 through 13-3 and Tables 13-1 through 13-3 show the location and identify parts comprising the
TS03 DECmagtape Transport. Tables 13-4, 13-5, and 13-6 list replaceable/spare parts.

NOTE

See the engineering drawing set for parts information on
the M 8920 adapter module.
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Figure 13-1 Front Panel Parts Identification
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Table 13-1

Hlustrated Parts Breakdown for Figure 13-1

Item Part No. Description
1 * Control Panel Assembly (Note 1)
2 151-0057-001 Pushbutton Switch Assembly
3 151-0038-001 Power Switch
4 190-4448-001 LED Display, PC Board Assembly
5 291-3922-xxx Switch Cover (Note 1)
6 391-4440-xxx Control Panel (Note 1)
7 * Dust Cover Assembly
8 190-2744-001 Hub, Quick Release (Note 2)
9 198-0011-001 Hub Bearing Assembly
10 190-2772-001 Takeup Hub
11 * Capstan Wheel
12 * Tape Guide Assembly
13 291-1509-001 Head Cover (Note 1)
14 * Head Assembly
15 * Photosensor Assembly, Load Point, EOT
16 * Photosensor Assembly, Broken Tape
17 * Tape Cleaner
18 * Tension Roller Guide Assembly
19 190-4554-001 Tension Arm Bearing Assembly
20 * Magpot Tension Sensor Assembly
21 * Magpot Circuit Module
22 * Spring, Tension
23 * Tension Arm Assembly
24 * Reel Motor Assembly
25 * Belt, Supply Drive
26 * Belt, Takeup Drive
27 * File Protect Switch Assembly
28 190-4013-001 Connector PC Board Assembly
29 191-0805-001 Pulley, Reel Drive
30 * Capstan Motor/Tachometer Assembly
31 * Read Preamplifier PC Board Assembly
NOTES
1. Specify logo and paint color if different from standard.
2.

Order repair kit 198-0100-001 as spare (Table 13-6).

*Indicates replaceable part. For part number, see Replaceable Parts List (Table 13-4).
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Figure 13-2 Tape Transport Parts Identification (Top View)
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Figure 13-3 Tape Transport Parts Identification (Rear View)

13-5



Part 11T

Table 13-2
Illustrated Parts Breakdown for Figure 13-2
Item Part No. Description

1 190-4442-001 Power Supply/Card Cage Assembly
2 * Transformer Assembly
3 * Capacitor, 18,000 mF/25 V
4 * Capacitor, 39,000 mF/10 V
5 190-4206-001 Motherboard Assembly
6 * Rectifier
7 * Servo Preamplifier Module
8 * Sensor Amplifier/Driver Module
9 * Ramp Generator Module
10 * Pushbutton Control Module
11 * Control Interface Module
12 190-3841-001 Control Terminator Module
13 * Delay Timing Module
14 * Read Amplifier/Clipping Control Module
15 * Quad Read Amplifier Module
16 190-3860-001 Data Terminator Module
17 * Four-Channel Write Amplifier Module
18 * Five-Channel Write Amplifier Module

*Indicates replaceable part. For part number, see Table 13-5,

Table 13-3

Ilustrated Parts Breakdown for Figure 13-3

1.

Item Part No. Description
1 * Voltage Regulator/Servo Power Assembly
2 190-4352-001 Voltage Regulator PC Board Assembly (Note 1)
3 127-0003-001 Power Receptacle
4 * Fuseholder
4 * Fuse, 3AG, 3 A(115 V operation)
4 * Fuse, 3AG, 1.5 A (220/230 V operation)
5 * Switch, 115/220 V
6 * Power Cord (not shown)
7 148-0122-001 Power Transistor Type MJ802 Motorola (Note 1)
8 148-0121-001 Power Transistor Type MJ4502 Motorola (Note 1)
9 148-0102-003 Power Transistor FType MJ900 Motorola (Note 1)
10 148-0102-004 Power Transistor Type MJ1000 Motorola (Note 1)
11 148-0053-001 Power Transistor Type 2N3055 (Note 1)
12 148-0075-001 Power Transistor Type 2N4910 (Note 1)
NOTES

Normally voltage regulator/servo power assembly is replaced as a module. These
parts are listed for reference purposes.

*Indicates replaceable part. For part number, see Table 13-6.
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Table 134
Replaceable/Spare Parts for Figure 13-1

Item Part No. Description Qty Spare Note
1 1984439-001 Control Panel Assembly 1 1
7 198-2771-xxx Dust Cover Assembly 1
11 198-2605-001 Capstan Wheel 1
12 198-1509-001 Tape Guide Assembly 2
14 198-2399-010 Head Assembly, Nine-Track 1 2
14 198-2399-003 Head Assembly, Seven-Track 1 2
15 198-1138-001 Photosensor Assembly, Load Point/EOT 1
16 198-1139-001 Photosensor Assembly, Broken Tape 1
17 198-2747-001 Tape Cleaner Assembly 1
18 198-2647-002 Roller Guide Assembly 1
20 198-0013-001 Magpot Tension Sensor Assembly (includes Magpot 1

Circuit Module)
22 198-0017-002 Spring, Tension (package of 2) 1
23 198-2827-001 Tension Arm Assembly
24 198-4438-001 Reel Motor Assembly 1
25/ 198-0101-001 Belt Kit (1 each supply/takeup)
26
27 198-2641-001 File Protect Switch Assembly
30 198-2484-001 Capstan Motor Assembly 1
31 198-3631-xxx Read Preamplifier Printed Circuit Board Assembly 1
NOTES
1. Unless specified, control panels and dust covers will be shipped with standard paint colors. If special paint

or logo is required, please specify.

. Head is supplied on mounting plate and with face shield and connector. Specify number of tracks. All heads

are read after write with side mounted erase. Deskew chart is furnished with each head.

. Capstan motor/tachometer assembly is supplied with capstan wheel in case of damage to capstan in

removal.

. Assembly varies with speed of machine. Please specify when ordering.

. Delay timing module version varies with machine specifications. Consult card identification strip or

schematic section for module type required.

. Heat sink assembly includes reguiation module 190-4352-001. This module is not readily replaceable

without replacing heat sink.

. Repair kit contains those items subject to wear.
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Table 13-5
Replaceable/Spare Parts for Figure 13-2
Item Part No. Description Qty Spare Note
2 198-4474-601 Transformer Assembly
3 198-3625-199 Capacitor, Electrolytic, 18,000 mF, 25 V min
4 198-3610-449 Capacitor, Electrolytic, 39,000 mF, 10 V min
6 198-0108-001 Rectifier, MR751, Motorola (package of 6)
7 198-4306-xxx Servo Preamplifier Module 1 4
8 198-3844-001 Sensor Amplifier/Driver Module 1
9 198-3194-xxx Ramp Generator Module 1 4
10 198-3843-001 Pushbutton Control Module 1
11 198-3842-001 Control Interface Module 1
13 198-4845-xxx Delay Timing Module (9-track, special) 1 4,5
14 198-4179-xxx Read Amplifier/Clipping Level Module 1 4
15 198-4178-xxx Quad Read Amplifier Module 1 4
17 198-3848-001 Four-Channel Write Amplifier Module 1
18 198-3849-001 Five-Channel Write Amplifier Module 1
Table 13-6
Replaceable/Spare Parts for Figure 13-3
Item Part No. Description Qty Spare Note
198-4441-001 Voltage Regulator/Servo Power Assembly 1 6
4 198-0802-001 Fuse Holder
198-0133-030 Fuse 3AG, 3 A (115 V) (box of 5) 1
198-0133-015 Fuse 3AG, 1.5 A (230 V) (box of 5) 1
198-5001-103 Switch, 115/220 V
6 198-0068-001 Power Cord
198-0100-001 Hub Repair Kit 1 7
198-0102-001 Brush Replacement Kit, Reel Motor (4 brushes) 1
198-0103-001 Brush Replacement Kit, Capstan Motor (2 brushes) 1
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NOTE

THERE ARE FIVE DIAGNOSTIC PROGRAMS ASSOCIATED WITH THE TMa-E/TS@3 DECMAGTAPE
CONTROL AND [TS TRANSPORT SYSTEM, ALTHOUGH PHYS]CALLY SEPARATE, TWESE
PROGRAMS MUST BE TREATED AS A LARGE INTEGRATED TEST, AND TO ENSURE PROPER
SYSTEM OPERATION, THESE TESTS MUST BE EXECUTED IN THE ORDER DELINEATED BELOW,
IF A GIVEN TEST SHOULD FA[L AND IT APPEARS THAT A FIX HAS BEEN FOUND,

ALL PROGRAMS MUST ONCE AGAIN BE RUN, ONLY WHEN ALL TESTS HAVE RUN WITHOUT
ANY UNACCEPTABLE ERRORS CAN THE TMB-E/TSP3 SYSTEM BE CONS]DERED UP,

TMB8-E DIAGNOSTIC PROGRAMS’ ORDER OF EXECUTION

Fesecmecmemiaememcememeeemese—Peeccacanenaena

1, TMB-E/TSO3 CONTROL TEST PART 1 (MAINDEC-28-DHTSA)

2, TM8=g/TS@3 cONTROL TEST PART 2 (MAINDEC-B8-pHTSS)

3, TMB-E/TSE3 DRIVE FUNCTION TIMER (MAINDEC-@8=DHTSE)

4, TMB=E/TSP3 DATA RELIABILITY 9 TRACK (MAINDEC=@8-DHTSC) (IF 4K SYSTEM)

5, TMB=E/TS@3 MULTIDRIVE DATA EXERCISER (MAINDEC-@8-DHTSD) ([F 8K OR LARGER
SYSTEM)
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(PAGE 1)
ABSTRACT

. e .-

THE TMB-E/TS@3 CONTROL TEST PART 1 1S AN INTEGRATED SERIES OF SUB~

TESTS DESIGNED TO AID IN THWE CHECKOUT AND MAINTENANCE OF THE
TMB«FE DECMAGTAPT CONTROL WITHOUT DEPENDENCE ON TRANSPORT SYS-

TEM USE, VERSATILITY OF USEAGE 1S AFFORDED THROUGH A MODEST KEY-

BOARD MONITOR AND SWITCH REGISTER CONTROL OPTIONS,

THIS PROGRAM CONS|STS OF 12 MAJOR TESTS (TEST P1 THROYGH TEST
14) EACH OF WHICH CONSISTS OF A NUMBER OF SUBTESTS DESIGNATED
BY THE LETTERS A THROUGH 2.

REQUIREMENTS

L EE EE PRl

HARDWARE

LEA R LN ]

PDP-8/E, 8/M, B/F
TELETYPE OR COMPATIBLE DEVICE (TTY)
TMB8-~E DECMAGTAPE CONTROL

MEMORY

THIS PROGRAM REQUIRES 4K OF MEMORY AND MAY RESIDE IN ANY MEM-
ORY FIELD, ALL OF EXISTING MEMORY IS USED

TO TEST THE ABILITY OF THE TM8=E TO ADDRESS CORRECTLY DURING
NMA TRANSFERS,

PRELIMINARY PROGRAMS

R R L L R L

ALL PROCESSOR/MEMQRY DIAGNOSTICS

A4
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(PAGE 2)

IN THE DESCRIPTION OF ANY KEYBOARD COMMANDS GIVEN IN THIS MAN-

Ual, THE BACK

ARRQW (+) CORRESPONDS TO DEPRESSING THE RETURN

KEY, AND THE NUMBER SIGN (#) CORRESPONDS TQ DEPRESSING THE

LINE-FEED KEY,

THE PROGRAM PRINTS A LEFT BRACKET ([) WHEN 1T 1S READY TO ACCEPT A KEYBOARD

COMMAND,

PROGRAM LOADING PROCEDURE

FL X EY R R X X

P Y LA XX ]

LOAD THE PROGRAM INTO ANY DESIRED MEMORY FIELD USING THE
STANDARD BINARY LOADER TECHNIQUE,

PROGRAM STARTING PROCEDURE

PRI PR PRI TR Y L L L L N X ]

A, LOAD ADDRESS 7280,

8, LOAD THE EXTCNDED ADDRESS WITH THE PROGRAM FIELD.

C, SET THE SR T0O 42029,
n, DEPRESS CLEAR, THEN CONTINUE,

£. THE PROGRAM WILL PRINT [TS TITLE AND MAINDEC NUMBER, THEN
ASK "EXTENDED MEMQRY?(@+7)", TyPE TWE NUMBER OF THE HIGHEST

EXISTING MEMORY FIELD, THEN THE PROGRAM MONITOR WILL ASSUME

CONTROL,

GO TO THE STANDARD TEST PROCEDURE IN PARAGRAPH 6,

NOTE: THE PROGRAM MAY BE RESTARTED AT ANY TIME AT ADORESS

2201,

IN THIS CASE THE PROGRAM BYPASSES ALL

PROGRAM INITIALIZATION AND GOES DJRECTLY TO THE PRQOw
GRAM MONITOR TO ACCEPT KEYBOARD COMMANDS,
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STANDARD TEST PROCEDURE

USE OF THE STANDARD TEST PROCEDURE ENSURES PROPER TM8~E
CHECKOUT, ANY ERROR
ON THE TTY AND IN A RETURN TO THE PROGRAM MONITOR, ALL 0P~
TIONAL TEST PROCEDURES AFFORDED BY PROGRAM MONITOR AND SWITCH
REGISTER CONTROL ARE DESCRIBED IN PARAGRAPM 7, ERROR RE~

COVERY PROCEDURES AND RELATED INFORMATION ARE GIVEN IN PARAGRAPH 8,

OCCURRENCE RESULTS IN AN ERROR REPORT

ACCOMPLISH THE FOLLOWING STEPS.
START THE PROGRAM AS DESCRIBED IN PARAGRAPH S,

IF A TSE3 TRANSPORT SYSTEM 1S CONNECYED, ENSURE THAT ALL
DRIVES ARE OFF LINE, ALL LEVELS INPUT FROM THE 7§83 TO

A
g,

c,

D,

)

Fa

THE TMB-E SHOULD
SET THE SR=0001,

TYPE "TAe® WHICH
THROUGH TEST 14,

BE AT A "HIGH"™ LEVEL,

RESULTS IN THE EXECUTION QF TEST 03
SEVERAL PASSES WILL Bp MADg ofF gACH TgST,

AFTER ALL TESTS HAVE BEEN EXEGUTED, THE PROGRAM WILL PRINT
“PASS @P01", THEN ANOTHER PASS 1S AUTOMATICALLY STARTED.

ALLOW THE PROGRAM TO RUN FOR AT LEAST 2 PASSES,
EACH PASS TAKES APPROXIMATELY 15 MINUTES.
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PROGRAM CONTROLS

YHE FOLLOWING SUBPARAGRAPHS DESCRIBE THOSE CONTROLS WHICH
THE USER HAS OVER THE PROGRAM,

THERE ARE TWO MAIN SOURCES OF PROGRAM CONTROL: A) PROGRAM
MONITOR CONTROL VIA KEyBOARD COMMANDS; AND B) SWITCH RE=-
GISTER CONTROL.

PROGRAM MONJTOR CQNTROL VIA KEYBOARD COMMANDS

P T L Ry e N L)

THE PROGRAM MONITOR KEYBOARD COMMANDS ARE DESCRIBED BELOW,

IF A COMMAND ERROR 1S DETECTED, MONITOR PRINTS "2"

AND THE COMMAND MUST BE REYYPED, COMMANDS MAY BE INPYT AFTER
MONITOR HAS PRINTED A LEFT BRACKET ([), TWE TESY INTERRUPT
COMMAND MAY BE TYPED AT ANY TIME,

THE PROGRAM MONITOR 1S ENTERED UNDER ANY OF THE FOLLOWING
CONDITIONS.

A, AFTER PROGRAM STARTUP WITH SR @31, OR A RESTART AT 9201,
8, AN ERROR QCCURS AND SR2:=8,
€, ALL SELECTED TESTS ARE DONE,

D+ THE TEST INTERRUPT cOMMANpD (REFERENGCE PARAGRAPH 7.1,3) IS
TyPED By THE ySER.

TEST SELECTION COMMANDS

THE FOLLOWING CQOMMANDS ARE USED TO SELECT FROM ONE TO TWELVE
TESTS FOR EXECUTION, REGARDLESS OF THE QRDER IN WHICH A TEST
SELECTION IS MADE, THOSE TESTS ARE EXECUTED IN NUMERICAL ORDER,
IF A GIVEN TEST 1S SPECIFIED TWICE IN THE SAME SELECT/ON,

IT WILL BE DELETED FROM THAT SELECTION,

COMMAND RESULT
TAs RUN ALL TESTS (TEST g1 TWRQUGH TEST 14)
TOLIT1OTNNe RUN THE TEST(S) INDICATED., T@1 THROUGH

T14 IN OCTAL ARE THE VALID SELECTIONS. IF
THE USER SELECTS OTHER THAN T@1 THROUGH T14
THE PROGRAM WILL EXECUTE ONE QF THE VALID
TESTS (UNDETERMINED),



[

Part I

(PAGE 5)
TEST CONTINUATION COMMANDS

THE FOLLOWING COMMANDS ARE USED TO CONTINUE IN THE TEST St
OUENCE IF THAT SEQUENCE HAS BEEN INTERRUPTED BY AN ERROR
WITH SR2s7,

COMMAND RESULT

eerm - e w- -

Ce CONTINUE IN THE TEST SEQUENCE, IF NO TESTS
ARE SELECTED, MONITOR WILL PRINY "2", [IF
THIS OCCURS A NEW TEST SELECTION MUST BE
MADE,

EX® CONTINUE WITH THE NEXT SUBTEST |F THE CURRENT
SUBTEST IS FAILING AND SEVERAL SETS OF DATA
REMAIN T0 BE USED IN THAT SUBTEST, THIS
COMMAND ENABLES THE USER TO EXIT A FAILING
DATA SUBTEST AND CONTINUE WITH THE NEXT SUBTEST,
AFTER THE CURRENT ®"EXe«"™ COMMAND HAS BEEN
UTILIZED FOR A FAILING DATA SUBTEST EXIT, 1IT
1S NO LONGER EFFECTIVE, If NO TESTS ARE
SELECTED, MONITOR WILL PRINT "g", IN THIS
CASE A NEW TEST SELECTION MUST BE MADE,

A-8
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TEST INTERRUPT COMMAND

THE FOLLOWING COMMAND MAY BE USED TO INTERRUPT TESTING AND
RETURN TO THE PRAGRAM MONITOR,

COMMAND RESVLT

FEE R R P

ALTMODE KEY INTERRUPT TEST EXECUTION, RESPONDS TOQ wALTY
AND "ESC" KEYS, TEST SELECTION IS UNAFFECTED.

MISCEL.LAMEOUS COMMANDS

MR TR PR L R LE XX

COMMAND RESULT

X TR CEL LY ]

TR TRAGE THE PROGRAM FLOW USING THE ERROR RE=-
PORT FORMAT (MODIFIED), TWIS COMMAND IS A PRE=-
FIX TO ALL "TESY SELECTION" AND "TEST CONTINUATION"
COMMANDS, AND RESULTS
1Y A MOUIFIED ERROR REPORT FOR EACH SUBTEST
THAT PASSES, TRACE REPORTS ARE CONTROLLED
VIA SR BITS 3 AND 4 IN THE SAME MANNER AS ERROR
REPORTS, "TR"™ REMAINS IN EFFECT UNTIL THE
NEXT ENTRY TO THE PROGRAM MONITOR,

DM ENNNNe DUMP THE CONTENTS OF MEMQRY LOCATION NNNN IN
FIELD M ON THE TTY, LINE=-FEED DUMPS THE CON-
TENTS OF THE NEXT LOCATION; CARRIAGE RETURN
RETURNS TQ THE PROGRAM MONITOR, TEST SE~
LECTION 1S UNAFFECTED,

A9
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CONTROL OPTIONS

MO evosasnncansrcanawen L R XS cow

SR 817

69

10

11

STATE

)
1

FUNCTION

RUN ALL TESTS NORMALLY,
QUICK VERIFY (ONE PASS IS MADE OF EACH SE-
LECTED TEST),

ENABLE TEST IN PROGRESS REPORTS, AS SOON AS
A TEST I8 STARTED THE TEST NUMBER (TESTNN)
1S PRINTED ON THE TTY,

DISABLE TEST IN PROGRESS REPORTS,

RETURN TO PROGRAM MONITOR ON ANY ERROR
OCCyRRENCE,

RETURN TO PROGRAM MONITOR ONLY IF A FATAL
ERROR HAS OCCURRED,

ENABLE ERROR AND TRACE REPORTS,
D1SABLE

ERROR AND TRAGE REPORTS INCLUDE APPLICABLE
DATA ONLY,

FORCE ERROR AND TRACE REPQORTS TO [NCLUDE ALL
POSSIBLE DATA,

DISABLE SUBTEST LooOP,
LOOP ON CURRENT SUBTEST, ALL yARIABLE DATA
REMAINS CONSTANT,

INHIBIT LOOPS 6«3 RESPECTIVELY,

ENABLE LOOPS 6-9 RESPECTIVELY. LOOPS 6-9 AL~

LOW THE USER TO LOOP ON A SMALL GROUP OF SUB-
TESTS WITHIN THE CURRENT TEST THEREBY ENABLING
INCREASING THE TESTING FREQUENCY OF A SMALL SET oF
FUNCTIONS, THE LISTING MUST BE REFERENCED

TO DETERMINE WHICH SUBTESTS ARE INCLUDED IN

EACH LOOP, THE END OF EACH LOOP 1S MARKED AS
"anaed Q0P Nenvaoar,

INKIBIT LOOP ON CURRENT TEST (TEST 91 = TEST 14),
ENABLE LOOP ON CURRENT TEST.

TERMINATE TESTING UPON COMPLETION OF alL
SELECTED TESTS AND DpLeTeg TEST SgLeCTION.

RUN ALL SELECTED TESTS CONTINUQUSLY. AT

THE COMPLETION OF EACH PASS THROUGH THE EN=
TIRE TEST SELECTION, THE NUMBER OF PASSES EX-
ECUTED (IN OCTAL) IS PRINTED (PASS NNNN),

A-10
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ERRORS

ERROR HALTS

THERE ARE NO ERROR HALTS [N THIS PROGRAM, IF AN ERROR SHOULD
0CCUR AND SR2=:2, THE PROGRAM WILL STOP TESTING AND RETURN TO

THE PROGRAM MONITOR TO AWAIT A USER COMMAND, REFER TO PARAGRAPH
7.4 FOR AVAILABLE COMMANDS,

A-11
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ERROR REPQRTS

R R ow

WHEN SR422, ERROR REPORTS INCLUDE ONLY THAT INFORMATION
WHICH APPLIES DIRECTLY TO THE ERROR, IF SR4=1, ALL POSSIBLE
INFORMATION 1S PRINTED WHMETHER APPLICABLE OR NOT, AN EXe-
AMPLE OF A MAXIMUM INFORMATION ERROR REPORT IS SHOWN BELOW,

«ERPLD PpCHO250 11167036 1216716 GD:@g@@O BD:7777 0D:7777
WCH11234 CA:I2348 CMP0B0 FS10000 MS:90680 DBIDOAE AC:DOWD

THE SYMBOLS USED [N THE ERROR REPORTS ARE DEFINED BELONW,
SYMBOL DEFINITION

PL L LY ) Sewroscan

sERNNX £RROR OCCURRED IN TEST NN, SUBTEST X, (IF NN=29, THE
ERROR QCCURRED OUTSIDE OF A FORMAL TEST,)

oFENNX  FATAL ERROR

TRANNX TRACE REPQRT INDICATOR. NO ERROR QOCCURRED BUT TRACE
1S ENABLED.

PCiINNNN ADDRESS IN PROGRAM AT WHICH ERROR WAS DETECTED,
11 INNNN OCTAL CODE FOR 10TY IN A VARIABLE BUBTEST,
12INNNN OCTAL CQDg FOR 10T2 IN A VARIABLE SUBTEST,

THE FOLLOWING THREE SYMBOLS ARE FURTHER DEFINED [N THE PROe
SRAM LISTING IN THE SUBTEST COMMENTS,

GDINNNN GOOQu TEST VALUE
BDINNNN RpAL TEST VALUE (BAD)
OD:NNNN PREVIOUS GOQD TEST VALUE (OLD)

THE FOLLOWING SYMBOLS INDICATE THE CONTENTS OF THE SPECIFIED
REGISTER AT THE TIME THE ERROR WAS DETECTED,

WCINNNN WORD COUNT REGISTER
CAINNNN CURRENT ADDRESS REGISTER
CMINNNN COMMAND REGISTER

FS{NNNN FUNCTION/STATUS REGISTER
MSINNNN MAIN STATUS REGISTER
nBINNNN nATA BUFFgR REGISTER

ACtNNNN PROCESSOR ACCUMULATOR (VALID ONLY FOR ILLEGAL SKIP
ERRORS,)

A-12
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STANDARD gRROR RgCOVERY PROCEDURE

P e L T T P mReseseccegw

THE STANDARD ERROR RECOVERY PROCEDURE ASSUMES THAT THE STANDARD

TEST PROCEDURE IS BEING USEDJ THAT IS, THAT ALL ERROR OCCURRENCES
RESULT I AN ERROR REPORT AND IN A RETURN TO THE PROGRAM
MONITOR,

WHEN AN gRROR OCCURS, USE THE FOLLOWING STEPS AS A GUIDE FOR
RECOVERY REFERRING TO PARAGRAPH 8,2 FOR ERROR REPORT SYMBOL
DEFINITIONS,

A, REFERENCE THE POINT IN THE PROGRAM LISTING INpDICATEpD BY
THE “PC:i"™ NUMBER,

B8, THE ERROR CODE IN THE LISTING SHOULD MATCH THE CODE IN THE
ERROR REPQRT (ERNNX OR FENNX),

€. COMMENTED IMMEDIATELY BELOW THE ERROR CODE IN THE LIST=
ING 18 AN EXPLANATION OF THE NUMBERS PRINTED AFTER THE
GD., BD AND 0D SYMBOLS.

D N THE IMMEDJATE VICINITY OF THE ERROQR CoDE AND RELATED
SUBTESY A DESCRIPTION OF THE SUBTEST WILL BE FOUND,

E, IF THE ERROR [S FATAL (FENNX), THERE [S NO STANDARD REe
COVERY, THE CAUSE QOF THE FAJLURE MUST BE DETERMINED
THROUGH STATIC MEANS,

F. IF THE ERROR ]S NON=fFATAL (gRNNX), TWg USER MAY ELECT TO
CONTINUE IN THE TEST SEQUENCE (Ce¢)s» OR TO ENTER A SUB-
TEST LOOP AS DESCRIBED BELOW,

SUBTEST LOOPS

YT T T Repup ey

TO ENYER A SUBTEST LOOP, CARRY QUT THE FOLLOWING STEPS,
A, SET SR ByTS 2, 3 AND 5=1,
B, TYPE "Ce",

YO EXIT A SUBTEST LOOP, RESTORE THE SWITCHES TO THEIR NORMAL
POSITION,

A-13
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RESTRICTIONS

R TR R TR Y ]

NONE .
EXECUTION TIME

e PRN g ronemPen

ONE NORMAL PASS OF ALL TESTS TAKES APPROXIMATELY 15 MINUTES,
A QUICK VERIFY PASS (SR@e1) TAKES ONLY 2 MINUTES,

TEST ABSTRACTS

P EX PN LYY T

TEST @1 VERIFIES THE EXISTENCE OF THE VARIOUS 678X AND 671X
10T'S EXCEPT RMSR (6714), AND TESTS THE BASIC OPERATION OF ALL
TM8~E PEGISTERS EXCEPT THE MAIN STATUS AND STATUS PURTION OF
THE FUNCTION/STATUS REGISTERS,

TESY D2 1S A WORST CASE DATA TEST, DATA [S LOADED INTO AND
READ BACK FROM ALL NON-STATUS REGISTER BITS AND VERIFIED,

TEST 03 VERIFPIES THE EXJSTENCE OF THE VARJOUS FUNGTIONS (AS FAR

AS POSSIBLE WITHOUT A TRANSPORT) By CHECKING EACH FUNCTION'S

AFFECT ON CURRENT ADDRESS AND WORD COUNT [NCREMENTING, AS WELL AS
VERIFYING THAT DATA ]S TRANSFERRED BETWEEN THE CONTROL AND THE PRQCESSOR
IN THE PROPER ODIRECTIQON OURING OMA TRANSFERS,

TEST @84 TgSTS THe ABILITY OF WORD COUNT, CURRENT ADDRESS AND
COMMAND REGISTER 817S 6«8 TO INCREMENT PROPERLY,

TEST 25 VERIFIES THAT PROPER pATA TRANSFERS ARE MADE BETWEEN
THE DATA BUFFER AND MEMORY IN BOTH DIRECTIONS,

A-14



12,

Part 1

(PAGE 12)

TEST 26 VERIFIES THAT THE CURRENT ADDRESS REFERENCES THE CORRECT
MEMORY | OCATION AND THAT COMMAND REGISTER BITS 6-8 REFERENCE THE
CORRECT MEMORY FIELD. ALL EXISTING FIELDS ARE UTILIZED IN THIS TESY

TEST @7 TESTS THE VARIOQUS STATUS BITS TQ CONTAIN THE PROPER
STATUS AS GOVERNED BY THE "NO TRANSPORT"™ CONDITION,

TEST 10 CHECKS VARJOUS POSITIVE AND NEGATIVE CONDJT]ONS OF
MAG TAPE FLAG, ERROR FLAG, GO BIT, ILLEGAL FUNCTION,
READ~COMPARE ERROR AND EMA OVERFLOW ERROR AS A NO
TRANSPORT CONDITION WILL ALLOW,

TEST 11 EXERCISES THE 10T'S SKEF AND SKTYO UNDER INTERESTING
CONDITIONS AS WELL AS OTHER SKIP AND NO SKIP I0T‘$ IN THE
672X 10T DECODER,

TEST 12 CHECKS THE UNIQUENESS OF [NTERRUPTS AS CAUSED BY
MAG TAPE FLAG AND THE ERROR FLAG,

TEST 13 VERIFIES THE UNIQUENESS OF ALL 672X [0T*S [N RELAT]ON
TO CLF AND SBRM,

TEST 14 COMPLETELY TESTS THE PROPER OPERATION OF THE
READ-COMPARE LOGIC,

LISTING (ATTACHED)
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PRODUCT CODE?! MAINDEC~@8«DHTSB=A=D
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DATE CREATED: 15 JUNE 75
MAINTAINER?S ODIAGNOSTIC GROUP
AUTHOR R. B, BARNES
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CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
NIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN
THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS
FURNISHED TO THE PURCHASER UNDER A LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED
(WITH THE INCLUSION OF DQIGITAL’S COPYRIGHT NOTICE)
ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.
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SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY
DIGITAL,

COPYRIGHT (C) 1975, RY pIGITAL EQUIPMENT CORP., MAYNARD: MA,
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NOTE

THERE ARE FIVE DIAGNOSTIC PROGRAMS ASSOCIATED WITH THE TMg-t DECMAGTAPE
FONTROL AND (7S TRANSPORT SYSTEM, ALTHOUGH PHYSICALLY SEPARATE, THESE
OROGRAMS MUST pp TREATED AS A LARGE INTEGRATED TEST. ANp TO ENSURE PROPER
SYSTEM OPERATION, THESE TFSTS MyST BE EXECYUTED IN THE ORDER DELINEATED BELOW.
1F A GIVEN TEST SHOULD FAIL AND IT APPEARS THAT A FIX HAS BEEN FOUND,

A_. PROGRAMS MUST ONCE AGAIN BL RUN, ONLY WHEN ALL TESTS Hayt RUN ywITHOUT
ANY UNACCEPTABLE ERRORS CAN THE TMB-E SYSTEM BE CONSIDERED UP.

TMB8-E/TS. 3 DIAGNOST]C PROGRAMS’ QORDER OF EXECUTION

1. TMB-E/TSu3 COYTROL TEST PART 1 (MAINDEC-@8-DHTSA)

2, TMB-g/TSO3 CONTROL TEST PART 2 (MAINDEC-@8=DHTSB)

3, TMB=E/TSQ3 DRIVE FUNCTION TIMER (MAINDEC-@8<DHTSE)

4, TMB~E/TS23 DATA RELIABILITY 9 TRACK (MAINDLC»@8-UHTSC)
S, TMB-3/TS#3 MULTIDRIVE DATA EXERCISER (MA[NDEC<@B-UHTSD)
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Part 1
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ABSTRACT

THE TM8eF CONTROL TEST PART 2 IS AN INTEGRATED SERIES OF SUB-
TESTS DESIGNED TO AID IN THWE CHECKOUT AND MAINTENANCE OF THE
TMB<E DECMAGTAPE CONTROL AND TS@3 MASTER/SLAVE TRANSPORT SYS«
TEM, VERSATILITY OF USEAGE IS AFFORDED THROUGH A MODEST KEYe
ROARD MONITOR AND SWITCH REGISTER CONTROL OPTIONS,

THIS PROGRAM CONSISTS OF 42 MAJOR TESTS (TEST 15 THROUGH TEST
38) EACH OF WHICH CONSISTS OF A NUMBER OF SUBTESTS DESIGNATED
RY THE LETTERS A THROUGH Z, THESE TESTS PROGRESS FROM THE
FUNCTIONS TESTED IN THE TMB8«E CONTROL TEST PART 1 AND REQUIRE
A TSP3 TRANSPORT SYSTEM TO BE ON LINE FOR PROPER EXECUTION,

REQUIHEMENTS

LR LA K & X & N X X 3

HARDWARE

POP=8/E, B8/M, B8/F

TELETYPE OR COMPATIBLE DEVICE (TTY)
TMBet DECMAGTAPE CONTROL

TSOP3I MASTER/SLAVE TRANSPORY SYSTEM

MEMORY

THIS PROGRAM REQUIRES 4K OF MEMORY AND MAY RESIDE IN ANY MEM-
ORY FIELD,

PREL IMINARY PROGRAMS

ALL PROCESSOR/MEMORY QIAGNOSTICS
TMB-E CONTROL TEST PART 4
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CONVENTIONS

IN THE DESCRIPTION OF ANY KEYBOARD COMMANDS GIVEN IN THIS MAN-
UAL, THE BACK ARROW («) CORRESPONDS TO DEPRESSING THE RETURN
KEY, AND THWE NUMRER SIGN (#) CORRESPONDS TO DEPRESSING THE
LINE-FEED KEY, A LETTER PRECEDED BY AN UP ARROW (t) SHOULD

8E TYPED WITH THE "CTRL"™ KEY DEPRESSED, THE PROGRAM PRINTS .
LEFT BRACKET (C) WHEN IT IS READY TO ACCEPT A KEYBOARD
COMMAND,

WHEN THE PROGRAM PRINTSH
SETUP DRV N (N TRK)

THE OPERATOR MUST ENSURE THAT THE FOLLOWING STEPS ARE CARRIED
ouT,

A, MOUNT A SPARE REpL OF INDUSTRY COMPATIBLE MAGNETIC TAPE
ON THAT DRIVE WITH THE FILE PROTECT RING IN PLACE
(WRITE ENABLED),

R, LOAD TWE TAPE AND POSITION AT BOT,.

¢, SET THWE DRIVE SELECTOR SWIYCH T0O THE CORRECY DRIVE
POSITION.

N, SWITCH THAT DRIVE ON LINE,
£, CNSURE THAY ALL OTHER DRIVES ARE OFF LINE.

B-5
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PROGRAM LOADING PROCEDURE

curosascce TeeacsecoesenceTpEe

LOAD THE PROGRAM [NTO ANY DESIRED MEMORY FIELD USING THE
STANDARD BINARY LJADER TECHWNIQUE,

PROGRAM STARTING PRQCEDURE

A,
B
C,
N,

Ee

LOAD ADDRESS 4248,

LOAD THE EXTENDED ADDRESS W]TH THE PROGRAM FIELD.

CLEAR ALL SWITCHES,

JDEPRESS CLEAR, THEN CONTINUE,

THE PROGRAM WILL PRINT 1TS T]TLg ANp MAINDEC NUMBER, THEN

ASK FOR DRIVE SELECTION, PRIOR TO MAKING DRIVE
SELECTION, GO TO THE STANDARD TEST PROCEDURE IN PARAGRAPH 6,

N9Tg:  TWwg PROGRAM MAY Bp RESTARTED AT ANY TIMg AT ADORESS

2221, IN THIS CASE THE PROGRAM ByPASSES ALL
PROGRAM INITIALIZATION AND GOES DIRECTLY YO THE PRQe-
GRAM MONITOR TO ACCEPT KEYBOARD COMMANDS,

STANDARD TEST PROCEDURE

USE OF THE STANDARD TEST PROCEDURE ENSURES PROPER TMB-E/TS83
CHECKOQUT AYY ERROR OCCURRENCE RESULTS IN AN ERROR REPORT

ON THE TTY AND I'M A RETURN 7O THE PROGRAM MONITOR., ALL OPe
TI04Yal TEST PROCEDURES AFFORDED RY PROGRAM MONITOR ANU SWITCH
REGISYER CONTROL ARE DESCRIBED IN PARAGRAPH 7, ERROR RE.

COVERY PROCEDURES AND RELATED INFORMATION ARE GIVEN IN PARAGRAPH 8,

NRIVE SELECTION

TO SPECIFY THWE DRIVE TO BE TESTED, CARRY QUT THE FOLLOWING
STEPS,

A *

8,
€.

0.

t ITHER START TWg PROGRAM AT p2pp AS ppSCRIBEp IN PARAGRAPH 5,
7R 4ITH THE PROGRAM MONITOR IN CONTRQOL TyPE "le&v,

RESPOND TO "pRIVE?" BY TYPING Twe pRIVE NUMBER (B8-7),
RESPOND TO "7 OR 9 TRACK?"™ BY TYPING "7" OR "yv,

TAKE THE ACTIQN DESCRIBED IN PARAGRAPH 3 TO ®SETUP DRV
N (N TRK)",
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TEST PROCEDURE

P K R R R R

THE FOLLOWING STEPS ARE TO BE ACCOMPLISHED FOR EACH DRIVE
IN THE SYSTEM UNDER TEST,

A, SELECT THE DRJVE UNDER TEST AS DRIVE @ AND ACCOMPL]SH THLC
SEqu (REFER TO 6.1),

B, SET THE SWITCH REGISTER (SR) To 0000,

€, TYPE "TAe«® WH{CH RESULTS IN THE EXECUTION OF TEST 1%
TWROUGH TEST 30, SEVERAL PASSES WILL BE MADg OF EACH
TEST WITH THE EXCEPTION OF TEST 32, DURING TEST S0 FoL-
LOW THE DIRECTIONS AS PRINTED BY THE PROGRAM, WHEN
FACH STEP HAS BEEN CARRIED OUT, TYPZ "Ce'" TO GCONe
TINUE IN THE TEST,

N, WHEN ALL TESTS ARg COMPLETED, "SgLECTED TESTS NONE™ WILL
BE PRINTED AND THE PROGRAM MONITOR WILL BE READY TO
ACCEPT A NEW COMMAND,

F., USINg THE SAME DRIVE, SELECT THAT DRIVE AS DRIVE 1}
(REFER TO 6.,1).

F. SET THE SR TO .4039,

G, TYPE "TAXe" WHICH RESULTS IN THE EXECUTION OF TEST 15
THROUGH TEST 27, ONLY ONE PASS WILL BE MADE OF EACH
TEST,

He¢ WHEN ALL TESTS ARE COMPLETED, "SELECTED TESTS DONE" WILL
BE PRIMTED AND THE PROGRAM MONITOR WILL BE READY 7O
ACCEPT A NEWw COMMAND.

1. USING THE SAME DRIVE, EXECUTE STEPS £ THROUGH H W[TH
THAT DRIVE SELECTED AS DRIVE 2, 3, 4, 5, 6 AND 7,

J+ POR EACH ADDITIONAL DRIVE ON THE SYSTEM REPEAT STEPS A
THRQUGH I,
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PROGRAM CONTROLS

-G YT ewToew

THE “OLLOWING SURPARAGRAPHS DESCRIBE THOSE CONTROLS WHICH
THE USCR MAS QVER THE PROGRAM,

THERC ARE TWO MA1‘| SOURCES OF PROGRAM CONTROL: A) PROGRAM
MONITOR-CONTROL VIA KEyBOARD COMMANDS; AND B) SWITCH RE=
GISTER CONTROL,

PROGRAM “ONITOR CONTROL VIA KEYBOARD COMHANDS

FE X R B R R R X N R I R R K R R i LA A A K X N R E R IR X 1

THE PROGRAM MONITOR KEYBOARD COMMANDS ARE DESCRIRED BELUW,

IF A COMMAND ERROR [S OETECTED, MONITOR PRINTS "2"

AND THE COMMAND MUST BE RETYPED, COMMANDS MAY BE INPUT AFTER
MONITOR {AS PRINTED A LEFT BRACKET ([), TEST INTERRURT
COMMA'IDS MAY BE TYPED AT ANY TIME,

THE PROGRAM MQONJTOR 1S ENTERED UNDER ANY OF THE FOLLOWING
CONDITIONS,

A, AFTER PROGRAM STARTUP,
3, A'Y ERROR OCCURS AND SR2=0,
C. ALL SELECTED TESTS ARE DONE,

Ne A TEST INTERRUPT (OMMAND (REFERENGE PARAGRAPH 7.1,3) IS
TYPED BY THE ySER,

TEST SELECTION COMMANDS

THE FOLLOWING COMMANDS ARE USED 70 SELECT FROM ONE r0 TWELVE
TESTS FOR EXECUTION, REGARDLESS OF THE ORDER IN WHICH A TEST
SELEZCTION 1S MADE, THOSE TESTS ARE EXECUTED IN NUMERICAL ORDER,
IF A GIVEN TEST 1S SPECIFIED TWICE IN THE SAME SELECTION,
IT WILL RE DELETCD FROM THAT SELECTION,

COMMAND RESULT
TAe RUN ALL TESTS (TEST 15 THROUGH TEST 3¢)
TAX~ RUN ALL TESTS EXCEpPT TEST 30

(MAHUAL INTERVENTION TEST)

T1BT22TNNe RUN THE TEST(S) [NDICATED., T15 THROUGH
T30 IN OCTAL ARE THE VALID SELECTIONS. IF
THE USER SELECTS OTHER THAN T15 THROUGH T332
THE PROGRAM WILL EXECUTE ONE OF THC VALID
TCSTS (UNDETERMINED),
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7.1.2TEST CONTINUATION COMMANCS

THE FOLLOWING COMMANDS ARE USED TO CONTINUE IN THE TEST SE-
NUENCE IF THAT SEQUENCE HAS BEEN INTERRUPTED BY AN LRROR
WITH SR2sZ, NR AS IN THE CASE OF TEST 32 WWERE THE USER MUST
CARRY 0OUT SOME MANUAL INTERVENTION.

COMMAND

mw T omePw

Ce

EXe

SNN*

RESULT

CONTINUE IN THE TEST SEQUENCE. IF NO TESTS
ARE SELECTED, MONITOR WILL PRINT "2r, [F
THIS OCCURS A NEW TEST SELFCTION MUST Bt
MADE,

CONTINVE WITH THE NEXT SURTEST 1F THE CURRENT
SUBTEST IS FAILING AND SEVERAL SETS OF UATA
REMAIN TO BE USED IN THAT SUBTEST. THIS

COMMAND ENABLES THE USER TO EXIT A FAILING

DATA SUBTEST AND CONTINUE WITH THE NEXT SUBTEST,
AFTER THE CURRENT "EXe" COMMAND WHAS BEEN
UTILIZED FOR A FAILING DATA SUBTEST EXIT, IT

IS NO LONGER EFFECTIVE, [F NO TESTS ARE
SELECTED, MONITOR WILL PRINT "2", [N THIS

CASE A NEW TEST SELECTION MUST BE MADEL,

MIN] SCOPE LOOP. TH;S COMMAND SuQU_D BE USED
ONLy WHEN AN ERROR HAS OQOCCURRED IN A SUBTEST
WMICH TESTS TIME SEQUENCED OPERATIONS. "AN"

IS THE BIT NUMBER (IN OCTAL) IN THE ERROR
STATUS WORD (ERSTAT) WHICH INDICATES A FAILURE,
SR5 MUST BE SET TQ0 A 1 T2 UTILIZE THIS FEATURE
CORRECTLY, REFER TQ PARAGRAPH 8 FOR MORE
1NFORMATION,
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TEST INTERRUPT COMMANDS

THE FOLLOWING COMMANDS MAY BE USED TO INTERRUPT TESTING AND
RETURN TO THE PROGRAM MONITOR, IN MOST CASES, ALL YEST
SELECTIO"S WILL BE DELETED AND THE USER MUST RESELECT

THE TESTS TO BE EXECUTED, THE MOST COMMON USES OF THESE COM-
MANDS ARE TO REWIND THE SELECTED DRIVE, AND TO EXIT A MINI
SCOPE LOGP,

COMMAND RESULT

ALTMODE KEY INTERRUPT TEST EXECUTION, RESPONDS TQ wALTw»
AND "ESC" KEYS,

*R INTERRUPT TEST EXECUTION, DELETE ALL TEST SE-
LECTIONS, AND REWIND THE SELECTED DRIVE TO
80T,

*C INTERRUPT TEST EXECUTION, DELETE ALL (EST SELECTIONS,

AND FORCE A DUMP OF ALL TMB-E REGISTERS ON
THE TTY, (THE REGISTER DUMP FORMAT IS A
MOQDIFIED ERROR REPORT FORMAT,)

MISCFLLAYEOUS COMMANDS

COMMAND RESULT
[e IVITIALIZE AND ALLOW NEW DRIVE SELECT[ON,
TR TRACE THE PRQGRAM FLpW USING THE ERRQR RE-

PORT FORMAT (MODIFIED). THIS COMMAND IS A PRE-

FIX TO ALL "TEST SELECTION"™ AND "TEST CONTINUAT]ON"
COMMANDS, AND RESULTS

IN A MODIFIED ERROR REPORT FOR EACH SUBTEST

THAT PASSES, TRACE REPORTS ARE CONTROLLED

VIA SR BITS 3 AND 4 IN THE SAME MANNER AS ERROR
REPORTS, "TR" REMAINS IN EFFECT UNTIL THE

NEXT ENTRY TO THE PROGRAM MONITOR,

DM INNNN* DUMP THE CONTENTS OF MEMORY LOCAT]ON NNNN [N
FIELD M ON THE TTY, LINE-FEED DUMPS THE CON-
TCNTS OF THWE NEXT LOCATION; CARRIAGL RETURN
RETURNS TQ THE PROGRAM MONITOR, TEST SE-
LECTION 1S UNAFFECTED,
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SWITCH REGISTER CONTROL OPTIONS

I T T PR Y P Y PR LR L L L L LR -

SR BIT

P

tm9

12

11

STATE

- oo
i‘

1

<5

FUNCTION

RUN ALL TESTS NORMALLY (SEVERAL PASSES OF
EACH SELECTED TEST EXCEPT TEST 3a),

QUICK VERIFY (ONE PASS IS MADE OF EACH SE=
LECTED TEST),

ENABLE TEST IN PROGRESS REPORTS, AS SOON AS
A TEST IS STARTED THE TEST NUMBER (TESTNN)
IS PRINTED ON THE TTv,

DISABLE TEST IN PRQOGRESS REPORTS,

RETURN TO PROGRAM MONITOR ON ANY EFRROR
OCCYRRENCE.

RETURN TO PROGRAM MONITOR ONLY IF A FATAL
ERROR HAS OCCURRED.

£NABLE ERROR AND TRACE REPORTS,
D1SABLE

ERRQR AND TRACE REPORTS INCLUDE APPLICABLE
DATA ONLY.

FORCE ERROR AND TRACE REPQRTS TU INCLUDE ALL
POSSIBLE DATA,

nISABLE SUBTEST (00P,

LOOP ON CURRENT SUBTEST, ALL yARIABLE DATA
REMAINS CONSTANT, THIS SWITCH MUST ALSUO BE
SET TO ENTER A "MINI SCOPE LOOP",

INHIBIT LOOPS 6=9 RESPECTIVELY,

£ABLE LOOPS 6«9 RESPECTIVELY. LOOPS 6-9 AL~

LOW THE USER 70 LOOP ON A SMALL GROUP OF SUB~
TESTS WITHIN THE CURRENT TEST THEREHY ENABLING
IMCREASING THE TESTING FREQUENCY OF A SMALL SET OF
FUNCTIONS, THE LISTING MUST BE REFERENCED

TO ODETERMINE WHICH SUBTESTS ARE INCLUDED IN

FACH LOOP, THE END OF EACH LOGCP IS MARKED AS
"paass Q0P Nossanr,

INMIRIT LOOP ON CURRENY TEST (TEST 15 = TEST 3,
ENABLE LOOP ON CURRENT TEST,

TERMINATE TESTING UPON COMPLETION OF ALL
SELECTED TeSTS AND OpLETE TeST SglLECTION.

RUN ALL SELECTED TESTS CONTINUOUSLY. AT

THE COMPLETION OF EACH PASS THROUGH THE EN=-
TIRE TEST SELECTIOQON, THE NUMBER OF PASSES EX-
CCUTED C(IN OCTAL) IS PRINTED (PASS NNAN).
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ERRQRS

nNE®m--

ERRQR HALTS

THERE ARE NO ERROR HALTS IN THIS PROGRAM, IF AN ERROR SHOULD
OCCUR AND SR2z3, THE PROGRAM WILL STOP TESTING AND REFURN TOQ

THE PROGRAM MQONITQR TQ AWAIT A USER COMMAND,
7.1 FOR AVAILABLE COMMANDS,

B-12
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FRROR REPQRTS

Y LR R RN X X

WHEN SR4sg, ERRQOR REPQRTS INCLUDE ONLY THAT INFORMATION
WHICH APPLIES DIRECTLY 70 THE ERRQOR, IF SR4=1, ALL POSSIBLE
INFORMATION 1S PRINTED WHETHER APPLICABLE 0OR MQOT, AN EX=-
AMPLE OF A MAXIMUM INFORMATION ERROR REPORT IS SHOWN BELOW,

sER150 PC:@250 11:6706 1216716 GD:p@ea¢ BD:7777 qb:7777
WC11234 CA:2345% CM:0Q0Q FSI0PQ8 MS:@20202 DB:0000 AC:2000

THE SYMBOLS USED [N THE ERROR REPQRTS ARE DEFINED BELOW,
SYMBOL DEFIMITION

«ERNNX ERROR OCCURRED IN TEST NM, SUBTEST X, (IF NN=31, THE
FRROR OCCURRED OUTSIDE OF A FORMAL TEST,)

#FENNX  rFATAL ERRQR

TRaNNX TRACE REPQRT INDICATOR, NO ERROR OCCURRED BUI TRACE
1S ENABLED OR THE "tc" COMMAND WAS TYPED BY THE USER,

PCINNNN ADDRESS I PROGRAM AT WHICH ERROR WAS DETECTEU,
T1INNNN OCTAL CODE FOR 10T IN A VARIABLE SUBTEST,
12INNNN OCTAL CODE fFOR 10T2 IN A VARJABLE SUBTEST,

YHE FOLLOWING THREE SYMBOLS ARE FURTHER DEFINED IN THE PRQ=
nRAM LISTING IN THE SUBTEST COMMENTS,

GDINNNN 500D TEST VALUE
BDINNNN REAL TEST VALUE (BAD)
ODINNNN PREVIOUS GOOD TEST VALUE (OLD)

THE FOLLOWING SYMBOLS INDICATE THE CONTENTS OF THE SPECIFIED
REGISTER AT THE TIME THE ERROR WAS DETECTED,

WCINNNN WORD COUNT REGISTER
CASNNNN CURRENT ADDRESS REGISTER
CMINNNN COMMAND REGSTER

FSINNNN FUNCTION/STATUS REGISTER
MSINNNN MAIN STATUS REGISTER
nBINNNN nATA BUFFER REGISTER

ACINNNN PROCESSOR ACCUMULATOR (VALID ONLY FOR ILLEGAL SKIP
ERRORS )
B-13
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8.3 STANDARD ERROR RECOVERY PROCEDURE

THE STANDARD ERROR RECOVERY PROCEDURE ASSUMES THAT THE STANDARD
TEST PROCEDURE 1S BEING USED3 THAT 1S, THWAT ALL ERROR OCCURRENCES
RESULT 1! AN ERROR REPORT AND IN A RETURN TO THE PROGRAM

MONITOR,

WHEN AN FRROR OCCURS, USE THE FOLLOWING STEPS AS A GU(DE FOR
PECOVERy REFERRING TO PARAGRAPH 8,2 FOR ERROR REPORT SyMBOL
NEFINITIONS,

A, REFERENCE THE PQINT IN THE PROGRAM LISTING INDICATED BY
THE “PC:" NUMBER,

8., THE FRROR CODc IN THE LISTING SHOULD MATCH THE COUE IN THE
ERROR REPORT (ERNNy OR FENNY),

C. COMMENTED IMMEDIATELY BELOW THE ERROR CODE IN THE LISTe
ING IS AN ExPLANATION OF THE NUMBERS PRINTED AFTER THE
GD, BD AND 0D SYMBOLS.

Ny IN THE IMMEDIATE VICINITY OF THE ERRQR CODE AND RELATED
SUBTEST A DESCRIPTION OF THE SUBTEST WILL BE FOUND,

E. [F THE SYMBOLS "GD" AND "BD" ARE DEFINED AS THE GUOD AND
REAL (BAD) VALUES OF ERSTAT (ERROR STATUS WORD), THAT SUB-
TEST TESTYS TIME SEQUENCED OPERATIONS, IN THIS CASE, ANY
3I7S WHICH DIFFER BETWEEN GD AND BD INDICATL WHICH TIME
SEQUENCED OPERATION(S) FAILED, THE TIME SEQUENCED OP-
LRATIONS ARE COMMENTED WITH THE BIT POSITION TO WHICH THEY
CORRESPOND AND EXACTLY WHAT IS BEING TESTED AT THAT TIME,

Fo 1F THE ERROR [S FATAL (FENNX), THERE [S NO STANUARD RE~
COVERY, THE CAUSE OF THE FAILURE MUSTY BE DETERMINED
THROUGH STATIC MEANS,

6+ IF TAg ERROR IS NON=FATAL (ERNNX), THE USER MAY ELECT 70
CONTINUE IN THE TEST SEQUENCE (Ce), OR TO ENTER A SUB~-
TESY OR MINI SCOPE LOOP AS DESCRIBED BELOW,

He IF THE FAJLING SUBTEST DOES NOT TEST TIME SEQUENCED OPER=-
ATIONS, ENTER A SUBTESY LOOP AS DESCRIBED IN 8.3,1 BELOW,

1+ IF TWE FAILING SUBTEST DOES TEST TIME SEQUENCED OPERATIONS,

THE USER MAY ENTER A SUBTEST LOOP AS DESCRIBED IN 8.3.1
OR A MIN] SCOPE LOOP AS DESCRIBED IN 8,3.2,
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SUBTEST LOOPS

X KA KN X ¥ X X X4 -

YO ENTER A SUBTEST LOOP, CARRY OUT THE FOLLOWING STEPS,
A, SET SR B1TS 2, 3 AND 5s1,
R, TYPE "ge"

TO EXIT A SUBTEST LOOP, RESTORE THE SWITCHES TO THEIR NORMAL
POSITION,

MINI SCOPE LOOPS

X A X LK XXX XXX XXX ]

NOTE: MINI SCOPE LOOPS WILL WORK ONLY FOR SUBTESTS WHICH
TEST TIME SEQUENCED OPERATIONS,

T0 gNTER A MIN] SCOPE LOOP, CARRY OUT THr FOLLOWING STEPS.
A, SET SR BITS 2, 3 AND 5=1,

R, TYPE nSNNew WHERE NN IS THE BIT NUMBER (IN OCTAL) OF THE
FIRST FAILING TIME SEQUENCED OPERATION, THE PROGRAM
WILL LOOP CONTINUQUSLY FROM THE LAST "SET" COMMAND
THROUGH THE TIME SEQUENCED QPERATION TEST SPECIFIED IN
"SNNe", A "CLEAR TRANSPORT"™ (CLT) I8 ISSUED AFTER THE
COMPLETION OF EACH LOOP,

TO EXIT A MIN] SCOPE LOOP, TYPE "eR" WHICH WILL INTERRUPT THE

LOOP, DELETE ALL TEST SELECTIONS, REWIND THE SELECTED
DRIVE, A'D RETURN TO THE PROUGRAM MONITOR,
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RESTRICTIONS

ONLY ONE DRIVE MAY BE TESTED AT ONE TIME,
ALL OTHER DRIVES "UST BE OFF LINE,

EXECUTIO! TIME

EXECUTION TIME VARIES DEPENDENT UPON THE TYPE OF DRIVE BEING

TESTED. ONE LONG PASS OF A FULL TEST SELECTION FOR A 9 TRACK
NRIVE TAKES APPROXIMATELY 15 MINUTES,

TEST ABSTRACTS

TEST 15 CHECKS BASIC TM8~E CONTROL FUNCTIONS THAT DO
REQUIRE A DRIVE TO BE ON LINE, NO TAPE MOTION, HOWEVER, IS

INITIATED,

TEST 16 CHECKS TIME SEQUENCED CONDITIONS INCLUDING TAPE
MOTION FIR WRITE, READ, READ=-COMPARE, SPACE FORWARD, SPACE
REVERSE AND REWIND FUNCTIONS. ALL OPERATIONS ARE DONE AT
800 BPI JITH 9 TRACK DRIVES IN CORE DUMP MODE.

TEST 17 VERIFIES THAT RECQROS WRITTEN IN ONE PARI{TY MODE, THEN
READ IN THE OTHER MODE CAUSE LATERAL (VERTICAL) PARITY ERRORS.,

TEST 22 VERIFIES THE ABILITY OF THE DRIVE TO WRITE A FILE
MARK AND ALSO THE ABILITY TO RECOGNIZE A FILE MARK,

TEST 21 EXERCISES VARiOUS COMBINATIONS OF WRITE, WRITE FILE MARK

AND SPACE REVERSE,
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TEST 22 CONTINUES VARIOUS POSITIVE AND NEGATIVE TESTING SEQUENCES
ON THE TM8<~E CONTROL UTILIZING TAPE MOTION.

TEST 23 VERIFIES TWE PROPER OPERATIQON OF THE CONTINUOUS MODE OF
SINGLE DRIVE OPERATION UTILIZING VARIQUS COMBINATIONS OF DRIVE
FUNCTIONS,

TEST 24 TESTS THE CHANGE OIRECTION MODE OF OPERATION UTILIZING
VARIOUS COMBINATIONS OF FUNCTIONS WHICH CAUSE DIRECTION REe
VERSAL .

TEST 23 1S A BASIC TEST OF THE ABILITY OF THE TMA-E/TSO3 TO PASS DATA
CORRECTLY,

TEST 26 VERIFIES THE PROPER GENERATION OF THE CYCLIC RgpUN=
DANCy CHECK CHARACTER (CRCC) By COMPARING SIMULATED VALUES

T0 THOSE VALUES GENERATED BY THE HARDWARE AND WRITTEN ON TAPE,
THIS TEST IS RUN ON 9 TRACK DRIVES ONLY,

TEST 27 DQES NOT APPLY TO THE TSQ3sssse

TEST 38 IS A MANUAL INTERVENTION TEST WHICH TESTS SUCH THINGS
AS FILE PROTECT, TWE OFF L INE FUNCT]ON AND THE PROPER EF~
FECT ON THE CONTROL BY THWE PROCESSOR "INITIALIZE"™ SIGNAL,

LISTING (ATTACHED)
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APPENDIX C
TMS-E/TS03 DATA RELIABILITY, 9-TRACK

IDENTIFICATION

cevecnccesnwes
PRODUCT CODEs MAINDEC=@R=DHTSCe=A«D

FRODUCT NAMEs TMR<E/TS@3 DATA RELIASILITY 9 TRACK
DATE CKREATED: 15 JUNE 75

MAINTRINER} DIAGNOSTIC GROUP

AUTHOR: R, B, BARNES

THE INFORMATION 1N THIS DOCUMENT IS SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT AL CONSTRUED
AS A COMMITMENT BY DIGITAL FQUIPMENT CORPORATION,
DIGITAL EGUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN
THIS MANUAL,

THE SOFTWARE DESCRIRED IN THIS DOCUMENT IS
FURNISHED TO THE PURCHASER UNDER LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM, AND CAN RE COPIED
(#ITH INCLUSION OF DIGITAL®’S COPYRIGHT NOTICE)
ONLY FOR USE IN SUCH SYSTekM, EXCEPT AS MAY
OTHERWISE BE PROVIDFED IN WRITING BY DIGITAL,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR THE USF OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY
DIGITAL,

COPYKIGHT (C) 1975, BY DIGITAL EQUIPMENT CORP,, MAYNARD, MA,
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NOTE

*HERF. ARE FIVE DIAGNOSTIC PROGRAMS ASSOCIATED WITH THE TM@<E DECMAGTAPE
ONTROL AND 1TS TRANSPORT SYSTEM, ALTHOUGH PHYSICALLY SEPARATE, THESE
PROGRAMS MUST BE TREATED AS A LARGE INTEGRATED TEST, AND TO ENSURE PROPER
SYSTEM OPERATION, THESE TESTS MUST BE EXECUTED IN THE ORDER DELINEATED BELOW,

1F & GIVEN TEST SHOULD FAIL AND IT APPEARS THAT A FIX HAS BEEN FOUND,
ALL PROGRAMS MUST ONCE AGAIN BE RUN, ONLY WHEN ALL TESTS HAVE RUN WITHOUT
ANY UNACCEPTABLE ERRORS CAN THE TMge«E SYSTEM BE CONSIDERED UP,

TMa<E DIAGNOSTIC PROGRAMS® ORDER OF EXECUTION

1e
2,
3,
4,

S,

TM8=E/TSO3 CONTROL TEST PART § (MAINDEC=08<DHTSA)

TMB-E/TSA3 CONTROL TEST PART 2 (MAINDEC»08«DHTSB)

TM8=E/T803 DRIVE FUNCTION TIMER (MAINDECe@8«DHTSE)

TMBeE/TSY3 DATA RELIABILITY 9 TRACK (MAINDEC#@8«DHTSC) FOR 4K SYSTEMS
TMB=E/TS23 MULTIDRIVE DATA EXERCISER (MAINDEC=11«DHTS8D) FOR 8K AND LARGER
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ANY PROGRAM INTERRUPT THAT OCCURS FROM A DEVICE OTHER THAN
THE TMBeE IS A FATAL ERROR AND WILL RESULT IN A PROGRAM HALT,
ABSTKACT

THE TM8=E DATA RELIABILITY TEST (9 TRACK) IS PRIMARILY DEe
SIGNED FOR THE COLLECTION OF STATISTICAL INFORMATION PERTAINING
TO THE DATA KELIABILITY OF THE 9 TRACK TAPE DRIVES ASSOCIATED
WITH THE TMB8eF DECMAGTAPE CONTROL, THE PROGRAM IS ALSO DEe
SIGNED TO BE USEABLF AS AN AID IN THE CHECKQUT AND MAINTENANCE
OF THE TM8eE AND ASSOCIATED 9 TRACK DRIVES,

TH1S PROGRAM MAY ALSO BE USED AS AN EXTENDED DATA RELIABILITY
ACCEPTANCE TEST FOR 9 TRACK DRIVES,

ALL TAPE OPERATIONS ARE DONE IN 9 TRACK COMPATIBLE MODE,
CORE DUMP MODE IS NOT UTILIZED,

REQUIREMENTS

HARDWARE

PDP=8/E, 8/M, B/F

TELETYPE OR COMPATIBLE DEVICE (TTY)

Thg=E DECMAGTAPE CONTROL

TS@3 MASTER/SLAVE TRANSPORT SYSTEM WITH FROM ONE TO EIGHT
9 TRACK DRIVES,

MEMORY

THIS PROGRAM REQUIRES 4K OF MEMQRY AND MAY RESIDE IN ANY MEMe
ORrRY FIELD,

PRELIMINARY PROGRAMS

ALL FROCESSOR/MEMORY DIAGNOSTICS
T¥8=E CONTROL TEST PART |

TMgeE CONTROL TEST PART 2

TMg=E DRIVE FUNCTION TIMER
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PPOGRAM LOADING PROCEDURE

[ E X N AN B XX XL RN X B2 X X RNX L X 2 8 X J

LCAD THE PROGKAM INTO ANY DESIRED MEMORY F1ELD USING THE
STANDARD BINARY LOADER TECHNIQUE,

PROGRAM STARTING PROCEDURE

cseesssssesmsenpemansrensee
A, LOAD ADDRESS @240,
8, LOAD THE EXTENDED ADDRESS WITH THE PROGRAM FIELD,
C. CLEAR ALL SWITCHES,

E, THE PROGRAM WILL PRINT ITS TITLE AND MAINDEC NUMBER, THEN
ASK FOR DRIVE SELECTION, PRIOR TO MAKING DRIVE SELECTION
GO TO THE STANDARD TEST PROCEDURE IN PARAGRAPH §,

NOTE3 THE PROGRAM MAY BE RESTARTED AT ANY TIME AT ADDRESS
2201, 1IN THIS CASE THE PROGRAM ASKS IMMEDIATELY FOR
DRIVE SELECTION,

STANDARD TEST PROCEDURE

USE OF THE STANDARD TEST PROCEDURE RESULTS IN EACH SELECTED

TEST SEQUENCE RUNNING FROM BOT TO EOT, NO REPORTS WILL OCCUR

WHEN NONeFATAL ERRORS ARE DETECTED, HOWEVER, THESE ERRORS

w1LL B8E ACCUMULATED AND REPORTED AT THE END OF EACH PASS OF

TAPE, ANY VARIATIONS FROM THIS SCHEME ARE CONTROLLED THROUGH

THE SWITCH REGISTER OPTIONS AS LISTED IN PARAGRAPH 6, ERROR

REPORT DESCRIPTIONS AND RELATED INFORMATION ARE GIVEN IN PARGRAPH 7,

DRIVE SELECTION

ACCOMPLISH THE FOLLOWING STEPS TO SETUP AND SELECT THOSE 9
TRACK DRIVES T0O BE TESTED,

A, PLACE A SPARE REEL OF INDUSTRY COMPATIBLE MAGNETIC TAPE
wITH THE FILE PROTECT RING IN PLACE (WRITE ENABLED) ON
EACH DRIVE TO BE TESTED,
By LOAD THE TAPE, POSITION TO BOT AND SWITCH THE DRIVE ON LINE,
Cs START THE PROGRAM AS DESCRIBED IN PARAGRAPH ¢4,
D, THE PROGRAM WILL EVENTUALLY PRINT "SELECT DRIVES",
Es TYPE THE DRIVE NUMBERS OF THOSE 9 TRACK DRIVES TO BE
TESTED, TYPING THE SAME DRIVE NUMBER TWICE WILL DELETE
THAT DRIVE FROM THE SELECTION,

F, WwHEN ALL DRIVE NUMBERS HAVE BEEN TYPED IN, TYPE CARRIAGE RETURN,
C-5
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TeST SELECTION

ACCOMPLISH THE FOLLOWING STEPS TO SELECT THE DESIPED TEST SEs
QUENCES,

Ao

B

Ce

Fa

G,

AFTER DRIVE SELECTION IS COMPLETE, THE PROGRAM WILL PRINTS
"TST PAT PAR DEN RLS WMO RMO"
RESPOND BY TYPING THE DESIRED CODE FOR EACH OF THE PARAMEe

TERS USING THE TABLE BELOW AND REFERENCING THE INDICATED
PARAGRAPH,

PARAMETER DEFINITION REFERENCE PARA,
TST TEST SEQUENCE 5,2,¢
PAT DATA PATTERN $e¢2.2
PAR PARITY S¢2,3
DEN DENSITY 5:2,4
RLS RECORD LENGTH $5¢2,5
SEQUENCE
wMO WRITE STOP MODE 5,2,6
RMO READ STOP MODE 5,2,7

AFTER ALL PARARMETERS FOR A SPECIFIED TEST SEQUENCE HAVE
BEEN ENTERED, TYPE A SPACE, IF THE SELECTION IS VALID,
THE PROGRAM WILL PRINT "O,K,",

KREPEAT STEPS B AND € FOR ALL DESIRED TEST SEQUENCES,

WHEN ALL DESIRED TEST SEQUENCES HAVE BEEN SPECIFIED AND
"O,K," HAS BEEN PRINTED BY THE PROGRAM FOR EACH SET OF TEST
SEQUENCE PARAMETERS, TYPE CARRIAGE RETURN,

THE PROGRAM WILL NOW START EXECUTING THE SELECTED TEST
SEQUENCES ON THE DRIVES UNDER TEST,

AS EACH TEST SEQUENCE 1S COMPLETED ON EACH DRIVE, THE

ACCUMULATED ERRORS DETECTED WILL RE REPORTED, REFERENCE
PARAGRAPH 7 FOR DETAILS,
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5,2,1 TEST SEQUENCE SELECTION TABLE (TST)

THE FIRST SELECTION MADE IS "TST"
TYPE IN THE NUMBER OF THE TEST DESIFRED,

TEST DESCRIPTION
NUMBER

2 WRITE IC EOT ON ONE DRIVE, TYPE ACCUMULATED WRITE ERe
RORS, CHANGE DRIVES,

1 WRITE ONE RECORD LENGTH SEQUENCE OR 256 RECORDS, CHANGE
DRIVES, AS EACH DRIVE REACHES EOT TYPE ACCUMULATED
WRITE ERRORS,

2 WRITE ONE RECORD, CHANGE DRIVES, AS EACH DRIVE REACHES
EOT TYPE ACCUMULATED WRITE ERRORS,

3 WRITE TO EOT, TYPE ACCUMULATED WRITE ERRORS, REWIND,
CHANGE DRIVES, READ TO EOT, TYPE ACCUMULATED READ
ERRORS, CHANGE DRIVES,

4 WRITE ONE RECORD LENGTH SEQUENCE, BACKSPACE, READ, CHANGE
ORIVES AS EACH DRIVE REACHES EOT TYPE ACCUMULATED WRITE
AND READ ERROR INFORMATION,

5 WRITE ONE RECORD, BACKSPACE, READ, CHANGE DRIVES,
AS EACH DRIVE REACHES
EOT TYPE OUT ACCUMULATED ERROR INFORMATION,

6 WRITE ONE RECORD LENGTH SEQUENCE OR 256 RECORDS, CHANGE
DRIVES, BACKSPACE, CHANGE DRIVES, READ, CHANGE DRIVES,
AS EACH DRIVE REACHES EOT TYPE ACCUMULATED ERROR INe
FORMATION,

7 WRITE ONE RECORD, CHANGE DRIVES, BACKSPACE, CHANGE
ORIVES, READ, CHANGE DRIVES, AS EACH DRIVE REACHES
EOT TYPE ACCUMULATED ERROR INFORMATION,

8 TEST 8 RUNS DIFFERENTLY DEPENDING ON THE WMO AND RMO
SELECTION, 1F BOTH ARE SELECTED @ (NONSTOP), EACH
WRITE AND READ PASS WILL BE MADE TO THE END OF A RECORD
LENGTH SEQUENCE BEFORE CHANGING DRIVES, IF EITHER
SELECTION IS START/STOP (1) OR RANDOM (2) THAT PASS
wWILL BE MADE WITH DRIVE CHANGE BETWEEN EACH RECORD,
(1.E,, WOz AND RMO=1, THE WRITE PASS IS MADE NONSTOP
OM EACH DRIVE TO END OF RLS, THE READ PASS IS MADE
START STOP WITH A DRIVE CHANGE BETWEEN EACH RECORD),
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TEST 9 IS A READ ONLY TEST THAT MAY BE USED TO TEST
DRIVE COMPATABILITY OR MULTIPLE READ PASSES OVER

DATA PREVIOUSLY WRITTEN, EITHER PATTERN 7 (RANDOM
DATA) IS NOT A VALIND SELECTION FOR TEST 9 EXCEPT WITH
CERTAIN RESTRICTIONS,

A, TEST 9 SELECTION FOLLOWS TEST 13,
b, TEST 9 SELECTION FOLLOWS TEST 6 WITH SR@=1
Ce. TEST 9 SELECTION FOLLOWS TEST 8 WITH SR@e1

D, TEST 9 SELECTION FOLLOWS TEST S WITH SROs{
AND ONLY A SINGLE DRIVE WAS SELECTED,

DATA PATTERN SELECTION TABLE (PAT)

[ A A K A A R A XL X A A X2 2R EXE Y AR RENXEDR S XXX B J

THE SECOND SELECTION IS "PAT",

TYPE IN THE NUMBER OF THE DATA PATTERN DESIRED, USE TARBLE

"A" IF PARITY SELECTION WILL BE EVEN, TABLE "B" IF PARITY WILL
BE 0DD,

A, LVEN PARITY DATA PATTERNS

PAT DATA DESCRIPTION
@ vei14 HIGH FREQUENCY OUTSIDE SKEW
1 2317 SLIDING NO BIT (@)
2177 CHARACTER PATTERN
w277
0337
»357
©367
2373
$»37%
n376
2 2103 HIGH FREQUENCY EVERY OTHER TRACK
3 ©273 HALF FREQUENCY OUTSIDE TRACKS
HIGH FREQUENCY ALL INSIDE
TRACKS
) 0001 INCREMENTING CHARACTER PATTERN
Q092 NO @9 CODES
V03
02R4
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5 @377 THREE @ BITS EACH TRACK
2177 EVERY 7TH WORD
N
0337
0357
B367
2373
2375
2176

6 2377 ALL 1’8 ALL TRACKS

7 RANDOM RANDOM DATA PATTERN WITH NO 00
CODES

B, OUD PARITY DATA PATTERNS

PAT DATA DESCRIPTION

@ 2004 HALF FREQUENCY OUTSIDE
SKEW

1 ¢oeo SLIDING § BIT CHARe
waen ACTER PATTERN (ISO=-
0100 LATED BIT)
onao
0e29
vole
0004
Ree?
veel

2 2274 HIGH FREQUENCY EVERY OTHER TRACK

3 2237 THREE @°S, THREE 1°’S, THREE @’S,
076 THREE 2°S, SIX @°S EVERY TRACK
2201
2174
00e3
2371e
©»oe7
0360



Part I

(PAGE 7)

¢ 0Vl INCREMENTING CHARACTER PATTERN
vea?2 ¢ CODES INCLUDED
peol
vves

) wuoo EACH TRACK 3 BITS EVERY
@200 SEVENTH WwORD
2100
22X Y
0020
ool
Va4
2002
pua1

6 7377 ALL ONES HIGH FREQUENCY ALL TRACKS

7 KANDOM RANDOM DATA WORD PATTERN 232 CODES
INCLUDED

54243 PARITY SELECTION (PAR)

THE THIRD SELECTION IS "PAR"
SPECIFY PARITY BY TYPING THE DESIRED CODE AS DESCRIBED BELOW,

CODE PARITY

oenew LA AL X X J

] EVEN
1 0DD

5.2.4 DENSITY SELECTION (DEN)

AFTER PARITY HAS BEEN SELECTED, 800 BPI WILL AUTOMATICALLY
BE SELECTED AND PRINTED BY THE PROGRAM,
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§,2+5 RECOKD LENGTH SEQUENCE SELECTION (RLS)

AFTEF THE DENSITY SELECTION SPECIFY THE DESIRED RECORD LENGTH
SEQUENCE SELECTION (RLS) BY TYPING THE DESIRED CODE AS DEFINED

BELOW,

CODE RECORD LENGTH SEQUENCE

@ ALL RECORDS ARE 24 WORDS (24 CHARACTERS)

1 ALL RECORDS ARE 4208 wWORDS (4008 CHARACTERS)

p) RECORDS PROGRESS FROM 24 WORDS TO 4008 WORDS
(MIN TO MAX)

3 RECORDPS PROGRESS FROM 4908 WORDS TO 24 WORDS

(MAX TO MIN)

5,2.6 WRITE STOP MODE SELECTION (WMD)

AFTER THE RECORD LENGTH SEQUENCE SELECTION, SPECIFY THE AP=
PROPRIATE CODE FOR THE DESIRED WRITE STOP MODE (WMOQ),

CODE WRITE STOP MODE
LA A R J LA A K X 2 X 2 L & A & A & 2 J
% NONSTOP,THE NEXT WRITE OFEPATION IS
INITIATED WITHOUT WAITING FOR TAPE UNIT READY,
1 START/STOP, ALL WRITE OPERATIONS ARE INITIe
ATED AFTER TAPE UNIT READY,
2 RANDOM, COMBINED NONSTOP, START/STOP AND

RANDOM STALL OPERATIONS,

5.,2,7 READ STOP MODE SELECTION (RMO)

AFTER WRITE STOP MODE SELECTION, SPECIFY THE APPROPRIATE CODE
FOR THE DESIRED READ STOP MODE (RMO),

CODE READ STOP MODE

(" NONSTOP, THE NEXT READ-COMPARE OPERATION IS
INITIATED WITHOUT WAITING FOR TAPE UNIT READY,

1 START/STOP, ALL READ=~COMPARE OPERATIONS ARE
INITIATED AFTER TAPE UNIT READY,

2 RANDOM, COMBINED NONSTOP, START/STOP AND RANDOM

STALL READeCOMPARE OPERATIONS,
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SWITCH REGISTER CONTROLS

THE FOLLOWING TABLE INDICATES THE CONTROL THE SWITCH REGISTER
HAS OVER PROGRAM OPERATION WHEN A PARTICULAR SR BIT IS SET TO
THE "i1" STATE,

SR BIT FUNCTION

@ DUMP ERROR COUNTERS AND PROCEED TO NEXT
TEST SEQUENCE AT THE END OF ONE RECORD LENGTH
SEQUENCE, (256 RECORDS FOR RLS39 OR 1, ONE
MIN TO MAX SEQUENCE FOR RLS=2, OR ONE MAX TO
MIN SEQUENCE FOR RLS=3,)

1 DELETE WRITE WITH EXTENDED INTERRECORD GAP,
USE OF THIS SWITCH WILL CAUSE RECORDS WITH
WRITE ERRORS TO BE LEFT ON TAPE,

2 REPORT ALL WRITE ERRORS AS THEY OCCUR,

3 SELECT WRITE STATISTICAL RECOVERY, USE OF
THIS SWITCH WILL SELECT THE BACKSPACE 2 RE-
CORDS, SPACE FORWARD | RECORD, REWRITE SEs
QUENCE, THIS SEQUENCE CAUSES THE SAME RECORD
TO BE REWRITTEN ON APPROXIMATELY THE SAME AREA
OF TAPE IF A WRITE ERROR OCCURS,

4 REPORT ALL READ=COMPARE STATUS AND DATA ERRORS
AS THEY OCCUR,

5 DELETE READ RETRIES, THIS SWITCH IS AN AID
TO SCOPING READ CIRCUITS BY DELETING THE BACKSPACE,
REREAD TWICE SEQUENCE,

6 INCREMENT PATTERN SELECTION AND REPEAT LAST TEST SEe=
QUENCE, PATTERN SELECTION IS PESET TO ITS ORIGINAL
SELECTION AFTER PATTERN 7 HAS BEEN EXERCISED,

7 COMPLEMENT PARITY SELECTION AND REPEAT TEST

SEQUENCE IF NEW PARITY SELECTION IS DIFFERENT THAN
THE ORIGINAL TEST SEQUENCE,
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8 NG FUNCTION
9 INCREMENT RLS SELECTION TO THE NEXT SEQUENCE, AFTER

MAX, TO MIN, HAS BEEN EXERCISED RESET RLS SELECTION
T0 ITS ORIGINAL TEST SEQUENCE SELECTION,

19 INCREMENT WMO TO THE NEXT STOP MODE, AFTER RANDOM
START/STOP HAS BEEN EXERCISED, RESET WMO TO ITS ORe
1GINAL TEST SELECTION,

11 INCREMENT RMO TO THE NEXT READ S8TOP MODE, AFTER READ
RANDOM START/STOP HAS BEEN EXERCISED, RESET RMO TO ITS
ORIGINAL TEST SELECTION,

ERROR REPORTS

THE NORMAL MODE (SRz¢@@@) OF OPERATION FQOR THIS TEST IS TO SIMPLY
ACCUMULATE THE ERRORS THAT OCCUR AND TO DUMP THE CONTENTS OF THE
COUNTERS ON THE TTY AS EACH DRIVE REACHES EOT, THE ONLY

EKROR REPORT [IHAT CAN OCCUR IN THIS MODE 18 IF THE SYSTEM

FAILS TO WRITE THE SAME RECORD FOUK TIMES IN A ROW

WITH EXTENDED INTERRECORD GAP,

SWITCH REGISTER BITS 2 AND 4 ALTER THIS MODE OF ERROR REPORTING
BY FORCING REPORTS FOR ALL WRITE AND PEAD«COMPARE ERRORS, REw
SPECTIVELY, AS THEY OCCUR,

ACCUMULATED WRITE ERRORS REPORT

WHEN A WRITE OPERATION ENCOUNTERS EOT, THE FOLLOWING REPORT
1S PRINTED,

END OF TAPE

ORV PAT PAR DEN MODE RECORDS LENGTH

1 7 1 842 SSTP 02954 2016 MAX TO MIN
WRITE ERRORS=2009

KECOVERED AT | eee2

RECOVERED AT 2 9403

RECOVERED AT S vd0o1

PERMANENT BADSPT e0nl

WITH THE FOLLOWING DEFINITIONS)

SYMBOL DEFINITION

Sooese LA A A L L 2 L X ¥ J

DRV DRIVE NUMBER

PAT SELECTED DATA PATTERN

C13
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PAR SELFCTED PARITY
DEN SELECTED DENSITY
MODE WRITE STOP MODE
RECORDS NUMBER OF RECORDS WRITTEN
LENGTH SELECTED RECORD LENGTH SEQUENCE

(2016 SHOWN IS AVERAGE LENGTH)

WRITE ERRORS TOTAL WRITE ERRORS

RECOVERED AT N NUMRER OF WRITE ERRORS RECOVERED ON THE NTH
REWRITE

PERMANENT BADSPT NUMBER OF WRITE ERRORS NOT

RECOVERED AFTER 7 REWRITES

A SIMILAR REPORT WILL OCCUR WHEN THE END OF A RECORD LENGTH
SEQUENCE 1S REACHED AND SRo=1, HOWEVER "END OF TAPE" IS REPLACED
BY "WRITE DUMP™",

WRITE STATUS ERROR REPORT

IF SR2x1 WHEN A WRITE ERROR IS DETECTED, THE FOLLOWING ERROR REPORT
wILL BE PRINTED,

WRITE STATUS ERROR
COMD FUNCTN STATUS WRDCNT CURADR RECORDS LENGTH
NNNN NNNN NNNN NNNN NNNN NNNNN NNNN

WITH THE FOLLOWING DEFINITIONS,

SYMBOL DEFINITION

COMD COMMAND REGISTER

FUNCTN FUNCTION/STATUS REGISTER
STATUS MAIN STATUS REGISTER
WRDCNT WORD COUNT REGISTER
CURAODR CURRENT ADDRESS REGISTER
RECORDS RECORD NUMBER

LENGTH RECORD LENGTH

THE ABOVE REPORT WILL ALSO BE FORCED, REGARDLESS OF SR SETTINGS,
1F A WRITE ERROR PERSISTS AFTER FOUR REWRITES WITH EXTENDED
INTERRECORD GAP, THE REPORT IS AMENDED WITHj

"XRIG WRITTEN 4 TIMES",
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ACCUMULATED READ ERRORS RFPORT

WHEN A READ=COMPARE OPERATION ENCOUMNTERS EOT, THE FOLLOWING REPORT IS PRINTE.,

READ PASS

END OF TAPE

ORV PAT PAR DEN MODE RECORDS LENGTH

1 7 i 820 NSTP 82954 2016 MAX TO MIN
READ ERRORS=0010

NON RECOVERABLE=0002

DATA ERRORS®900)

DATA NO STATUSs@001

WITH THE FOLLOWING DEFINITIONS (REFER TO 7,1)¢

SYMBOL DEFINITION

READ ERRORS TOTAL NUMBER OF READ ERRORS INCLUDING ERRORS ON REREAD,
NON RECOVERABLE TOTAL NUMBER OF NON RECOVERABLE READ ERRORS
(AFTER TwO REREADS)
DATA ERRORS TOTAL NUMBER OF DATA (READ*COMPARE) ERRORS
NOT INCLUDING REREADS,
DATA NO STATUS TOTAL NUMBER OF DATA ERRORS NOT INCLUDING
REREADS, WITHOUT ACCOMPANYING PARITY ERRORS OR
OTHER STATUS ERRORS, THIS TYPE OF ERROR SHOULD
ALWAYS BE CONSIDERED NON RECOVERAWLE IN NATURE,

A SIMILAR REPORT WILL OCCUR WHEN THE END OF A RECORD LENGTH SEQUENCE IS
REACHED AND SROs=1, HOWEVER "END OF TAPE" IS REPLACED BY "READ DUMP",

READ STATUS ERROR REPORT

IF SR4s{ WHEN A READ«COMPARE STATUS ERROR IS DETECTED, THE
FOLLOWING ERROR REPORT wILL BE PRINTED,

READ STATUS ERROR
COMD FUNCTN STATUS WRDCNT CURADR RECORDS LENGTH
NNNN NNNN NNNN NNNN NNNN  NNNNN NNNN

REFER TO 7,2 FOR SYMBOL DEFINITIONS,

RESTRICTIONS

IF ANY DEVICE OTHER THAN THE TM8eE CAUSES A PROGRAM INTERRUPT,
THE PROGRAM WILL HALT, THE REASON ¥FOR TH1S RESTRICTION IS

THAT EXTREMELY TIME CRITICAL OPERATIONS ARE BEING EXECUTED

IN THE BACKGROUND WHILE RECORDS ARE BEING WRITTEN AND READe
COMPARED, THE PROGRAM MUST CONSTANTLY MONITOR THE TMBek CURRENT
ADDRESS REGISTER AS DATA TRANSFERS ARFE TAKING PLACE,
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PROGRAM DESCRIPTION

THIS PROGRAM 1S DESIGNED AROUND TWO MAIN SUBROUTINES AND A
SERIES OF SHOKTER SUBROUTINES FOR MANIPULATING DRIVE SELECTION
AND ERROR AND RECORD POSITION TABLES,

THE TWO MAIN SUBROUTINES ARE THE WRITE AND READ=COMPARE ROUTINES,
THE WRITE ROUTINE EXITS AFTEP EVERY RECORD, EVERY RECORD

LENGTH SEQUENCE, OR AT END OF TAPE, THE HEAD ROUTINE EXITS WHEN
THE LAST RECORD WRITTEN ON TAPE HAS BEEN READ, SOME TESTS
MANIPULATE THE LAST RECORD COUNTER SO THE KEAD ROUTINE EXITS
AFTER EVERY RECORD,

OTHER SUBKOUTINES USED SET UP DRIVE SELECTION TOC THE LOWEST
DRIVE NUMBER, CHANGE DRIVE SELECTION TO THE NEXT HIGHEST DRIVE,
AND GET AND SAVE FRROR AND POSITION TABLES FOR THE DRIVE
CURRENTLY SELECTED,

ALL THESE SUBROUTINES ARE TIED TOGETHER IN VARIOUS SEQUENCES
FOR TEST SELECTIONS 0 THROUGH 9,

ALL DATA IS CHECKED USING THE READ«COMPAFRE FUNCTION, THE

READ FUNCTION 1S NEVER USED, BY USING TH1S METHOD, RECORDS
ARE USED WHICH ARE MUCH LONGER THAN COULD EVER BE POSSIBLE

IN A 4K SYSTEM THAT ALSO CONTAINS THIS PROGRAM, THE OVERALL
CONCEPT USED TO ALLOW UTILIZING LONG RECQRDS IN THIS PROGRAM
IS TO USE A RELATIVELY SHORT DATA BUFFER, THEN MONITORING

THE CURRENT ADDRESS REGISTER, RESET THE CURRENT ADDRESS TO
THE START OF THE BUFFER WHEN 1T REACHES THE END OF THE BUFFER,
THIS TECHNIQUE INVOLVEKS TIME CRITICAL PROGRAM EXECZUTION, HENCE
NO PROGRAM INTERRUPTS ARE ALLOWED OTHER THAN THOSE CAUSED BY
THE IMB'Eu

LISTING (ATTACHED
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APPENDIX D
TMS-E/TS03 DRIVE FUNCTION TIMER

1OENTIFICATION

Prmtnccncnaren
PRODUCT COOE! MAINDECw2B8«DHTSE«ARD

PROOUCT NAMgt TMBegp/TS23 DRIVEp FUNCTION TIMgR
DATE CREATEQL JUNE 34, 1979

MAINTAINER} DIAGNOSYIC GROUYP

AUTHOR] R; B, BARNES

THE INFQORMATION IN THIS8 DOCUMENT 18 SUBJECT YO
CHANGE WITHOUT NOTIGE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DJ]GITAL EQUIPMENTY CORPORAT]ON,
DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN
THIS MANUAL,

THE SOPTWARE QgSCRIBED IN THIS DOCUMENT IS
FURNISHED TO YHE PURCHASER UNDER A LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BE COPlED
(WITH THE INCLUSION OF DIGITAL'S COPYRIGHY NOTICE)
ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR THE USE OR RELJABILITY OF TS
SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY
DIGITAL,

COPYRIGHT (C) 4975, 8Y DIGITAL EQUIPMENT CORP,, MAYNARD, MA
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NOTE

THERE ARE FIVE DIAGNOSTIC PROGRAMS ASSOCIATED WITH THE TM8eE DECMAGTAPE
CONTROh AND ITS TRANSPQORT SYSTENM, A%YHOUGH PHYSICALLY SEPANATE, THESE
PROGRAMS MUST BL TREAYED AS A LARGE INTEGRATED TESYT, AND YO ENSUREC PROPER
SYSTEM OPERATION, THESE YESTS MUST BE EXECUYED IN THE ORDER DELINEATED BELONW,

I7 A GIVEN TESY SHOULD FAIL AND 17 APPEARS THAT A PIX HAS BEEN FOUND,

ALL PROGRAMS MUSY ONCE AGAIN BE RUN, ONLY WMEN ALL TESTS HAVE RUN WITWOUTY
ANY UNACCEPTABLE ERRORS CAN THE TMBeE SYSTCM S8E CONSIDERED UP,

TMBeE DIAGNOSYIC PROGRAMSY OQRDER OF EXECUTION

(L2 R YRR LR E RSN E Y LA A AL LT Y ¥ ]

1, TMBeE/TSO3 CONTROL TEST PART 1 (MAINDEC=DBeDHTSA)

2, TMBep/TSAY CONTROL TESY PART 2 (MAINDEC=28=pHTS§8)

3, TMB=E/TS@Y DRIVE FUNCTION TIMER (MAINDECeB8eDNHTSE)

‘4,
3,

TMB@E/TS23 DATA RELIABILITY 9 YRACK (MAINDEC#3Qe(HTSC) FOR 4K SYSTEMS
TMB8eE/TSOY MULT]ORJVE DATA EXERC{SER (MAINDECeB8+DHTSD) FOR Bk AND | ARGER
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ABSTRACTY

pPySee®ew

THE TMBE QRIVE FUNCTION TIMER ASSISTS [N

THE TESTING OF THE TMBE CONTROL UNIT AND

TSe3 YAPE UNIT, SELECTED OPER/ QNS ARE
EXECUTED, TIMED, AND THE TIMES ARE THEN

PRINTED (JN MILLISEGONDS), THERE IS NO LIMIT OR
ERROR TESTING FACILITIES IN THE PROGRAM, THE
DECISION QN TWE VALIDITY OF TIMES MEASURED MUSY
BE MADE BY THL OPERATOR, ANY CONFIGURATION

OF UP TO 8 T§3@3 TAPE UNITS (7 AND ® CHANNEL)

MAY BE SELECTED,

REQUIREMENTS

[ XA A A L XX % X 3 2 J

HARQWARE

sPeeeevaa

POP=B8/E, O/M, O/F

TELETYPE OR COMPAT]BLE DEVICE (TTY)
TM8eE DECMAGTAPE CONTROL

TSO3 MASTER/SLAVE TRANSPORT SYSTEM

MEMQORY

TH]S PROGRAM REQUIRES 4K QF MEMORY AND MAY RESIDE IN
ANY MEMORY FIELD,

PRELIMINARY PROGRAMS

ALL PROCESSOR/MEMORY D]AGNOSTICS
TMBeE CONTROL YEST PART 1
TMBeE CONTROL YESY PARY 2

PROGRAM LOADING PROCEDURE

LOAD THE PROGRAM INTO ANY DESIRED MEMORY FIELD VSING
THE STANDARD BINARY LOADER TECHNIQUE,

PROGRAM STARTING PRQCEDURE

A, LOAD ADDRESS 2200 o
B, LOAD THE EXTENDED ADDRESS WITH THE PROBRAM FIELD,
€, CLEAR SW]TCHES
b, DEPRESS CLEAR, THEN CONTINUE
E, THE PROGRAM WILL PRINT TS TITLE AND MAINDEC NUMBER, THEN
ASK FOR DRIVE SELECTION, PRIOR TO MAKING DRIVE
SELECTION, GO TO THE SYANDARD YEST PROCEDURE [N PARAGRAPH 9,

NOTEY THE PROGRAM MAY BE RESTARTED AY ANY TIME AY ADQRESS

P2@4, IN THIS CASE THE PROQGRAM BYPASSES PRINT|NG
17§ TITLE AND IMMEDIATELY ASKS FOR DRIVE SELECTION,
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STANDARD TEST PROCEUDURE

pPECsgeTYTaSTEsNeneRRLRy

USE OF THE STANDARD TEST PROCEDURE ENSURES PROPER TMBeL/TSO3
CHECKOUT, INFORMATION REGARDING THWE

TIME LIMIT SPECIFICATIONS FOR THE YAPE OPERATJONS TIMED

AY THIS PROGRAM ARE GIVEN IN PARAGRAPH 7,1, ND

ERRQR DETECTION OR QECISIONS REGARDING PROPER FUNGTION TIMES
ARE CARRIED QUY BY THE PROGRAM,

DRIVE SELECTIQON

poeeepecn~—ag=y

TO SPECIFY THE DRIVE(S) TO BE TESTED, CARRY OUT THE FOLLOWING
STEPSI

Ay MOUNT A snaag L OF INDUSTRY COMPATIBLE MAGNETIC TAPE
ON ALL DRIVE YO 9: SELEFTED WITH THE WRITE ENABLE
RING IN PLACE (WRITE ENABLED), LOAD THE TAPE§ AND
POSITION AT BQT, ASSIGN DRIVE NYMBERS [N THE POLLOWING
SEQUENGEY BI7131612151354) AND THEN SWITCH ON LINE,

B, START OR RESTART THE PROGRAM AS DESCRIBED [N PARAGRAPy ¢,

€, RESPOND TO "SELECT QRJVES™ gY SETTING SR BIT N = } FOR
gACH DRIV TO Bg TgSTgD (DRIVE N)\ THgN DgPRgSS CONTNVg,

n, RESPOND 7O "SELECT 7 AND/OR ¢ TRaCK DPERATION“ BY

SETTING SR BIT N ® 1 QNLY FOR THOS LE RIVgS
WHICH ARE 9 TRAGK UNITS, THEN DEPiESg SNs NB ¢

TEST PRQCEDURE

PeYeTaEnewomcny
ACCOMPLISH THE FOLLOWING STEPS FOR ALL DRIVES IN THE SYSTEM UNDER TEST,

A, SELECY ALL DR]VES éN THE SYSTEM UNDER TEST AS DESGRIBED [N
PARAGRAPH 5,1 ABOQVE,

B, AS SOON A5 TRACK SELECTION |§ GOMPLETE, THE PROGRAM
WILL START TIMING THE VARJOUS YARE OPRATIONS
ANO INDICATING ALL TIMES ON THE TTY,
€, REPEAY THE ENTIRE TIMING PROCEDURE 2 TIMES),
D, COMPARE THE RESULTS AS PRINTED ON THE TTY W]TH THE LIM]TS

SPECIFIED IN PARAGRAPH 7,1, ADQITIONAL INFORMATION [S
GIVEN IN THE PROGRAM DESCRIPTION IN PARAGRAPH (@,
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6, PROGRAM CONTRQLS

THERE ARE NO SW]TGH REGISTER QOPT]ONS ASSOCIATED WITH THIS PROGRAM,
7 ERRORS

THERE IS NO ERROR DETECTION INCLUDED IN THIS PROGRAM,
ALL DECISIONS MUST HE MADE BY THE USER BY COMPARING
THE FUNCTION TIMES PRINTED ON THE YTY WITH THOSE TIMEY
GIVEN IN THE TABLE BELOW,

7.1 TIME LIMITS SPECIFICATION

LA AL AT A X R R LX 2 J

THE TABLE BELOW L[STS THE TIME LIMITS IN THE SAME FORMAT
AS THEY ARE PRINTED ON THE TTY,

FUNCTION

800 BP! UNITE  &/» UNITY
WR FM BOT DELAY 564 50 SAME
WRITE SHUTDOWN e,8 19 SAME
WRITE STARY 36 4 SAME
WR NONSTCP GAP 39 4 SAME
BKBP SHOWN#SDWN 38 4 SAME
READ SHUTDOWN 8 i SAME
WRITE XIRG 333 30 SAME
LABT CHAR TO CUR 1 8 9 SAME
RD FM BOT DELAY 564 50 SAME
SPCE SHOWN&SOWN 33 3 SAME
WRITE EOF 349 30 SAME
ER YO €F SP TIME 348 30 SAME
WR Y0 CRASE HEAD 33 6 SAME
1 INCH DATA TIME 88 2 SAME
GAPY

GaP2

GAP3

GAP4 GAPS1 8>7>6>3>4>1) 3

GAPS

GAPS

GAP?

GAPS
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8, RESTRICY]ONS

MONE,
9, EXECUTION TIME

EXECUTION TIME VARJES DEPENDING ON THE NUMBER AND TYPES OF
DRIVES BEING TESTED,

10, PROGRAM DESCRJPTION

(AL XY LR XA RS R XY |
19,4 WRITE FROM BOY DELAY
;s THE TiME NECESSARY To MQVE BEGINNING
TA £ (g0T) HARKtﬂ APPROXIMATELY 6 INCHES
A&T THE WRITE MEAD,
THE FIRST RECQRD ON TAPE MUST BE WRITTEN
AT LEAST 3" AWAY FRQOM THE BOT MARKER,
PROCEDURE T0 MEASURE TINME]
A, REWIND TO BOT,
B, INITIALIZE WC & CA LOCATIONS,

C, bOAD COMMAND REGISTER
1TH DRIVE SELEGT, 8202 BP], 0DD PARITY,

Dy LOAD FUNCTION WITH WRITE & Go BITS,

€, NOMITOR CA REGJSTER UNTIL IT INDICATES FIRST
WORD HAS BEEN TAKEN,

F, THE T]ME FROM “GO" UNTIL FIRST WORD IS
OUTPUY [S "WRITE FROM mOT DELAY,"

D-7
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WRITE SHJUYOOWN

THIS 1S THE TIME NECESSARY TO CONTINUE MOVING
YAPE AFTER A RECORD IS WRITTEN SO YHAT THE
PROPER [NTERRECORD GAP Wikl EXIST BETWEEN RECORDS,

PROCEDURE TO MEASURE TIME!
A, REWIND TO BOT,

B, INITIALIZE WC § CA LOCATIONS TO WRITE ONE
200(19) WORD REGORD FROM BOT,

Ce LOAD COMMAND REGISTER W[Tw DRJVE SELECT,
800 BPI, 00D PARITy,

0, LOAD FUNCTION WITH WRITE & GO 8178,

€, AFTER MTTYP SETS INOICATING THWE END OF RECORD, INITIATE A CONTINYOUS WRITE
AND TIME TILL THE FIRST WORp 1§ TRANSFCRRED FROM MEMORY
TO YHE TM3wE CONTROL (OCCURS APPROXIMATELY ON THE LEADING EOGE OF SOuN)

WRITE STARY

THE TIME NECESSARY FOR TAPE 7O ACCELERATE 70
FULL SPEED ¢ GUARANTEE A 3/2" INTERRECORD GAP,

PROCEDURE TO MEASURE TIME|

SAME AS "WRITE FROM BOT" EXCEPT NOW WE ARE
NOY AT 8OY,

A, INITIALIZE WC 4 CA REGISTER,
B, LOAD COMMAND WITH DRIVE SELECTY, 820 BPl, 0DD PARITY,
€y, LOAD FUNCYIQON W[TH WRITE & GO 8178;
Dy MONIYOR CA FOR [TS SECOND INCREMENT,
£, THE TIME FROM "GO" UNTIL 2ND INCREMENY OF CA
1S APPROXIMATELY EQUAL TO "WRIYE START",

WRITE NONSTOP GAP

WRITE NONSTOP GAP 1S EQUIVALENT TQ THE SUM

OF "WRITE SHUTDOWN" & "WRITE START™ AND IS

THE TIME NECESSARY YO INSURE THAT ¥HE INTERRECORD
GAP WILL BE AY LEAST 4/2" WHEN WRJYING

NON=STOP,

PROCEDURE YO MpASURE TIME|

Ay INITIALIZE WC & CA LOCATIONS
B: LOAp SOHMAND WITH pRIVE SELECT: 802 gPl, Opp PARITY,
€, LOAD FUNCTION;WRITE, GO B]TS,
N, WAIT FOR "JoB DONE,"
E, 1ISSUE "CLF,"
F, REeINITIALIZE WC & CA LOCATIONS,
6, LOAD FUNCTIQN}WRITE, GO BITS,
W, TIME FROM 2ND "GO'" UNTIL FIKST WORD DF 2ND WR]TE
1S QUYPUT IS "WRITE NONSTOP GAPR,®

D-8
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1¢,5 RACKSPACE SHUTDOWN + SETTLE DOWN DELAY

THIS 1S THE LENGTH QF TIME NECESSARY Y0
GUARANTEE THAY IF A WR]TE OPERAT]ON FOLLOWS
A BACKSPACE THE TAPE WILL BE POS]TIONED
SUCH THAT ALL PREVIOUS OATA IS [N FRONT

OF THE WRITE AND ERASE HEADS AND WILL

BE ERASED,

PROCEDURE TQ MEASYRE TIME]

RECORD 1S USED WHICH WAS JUST WRITTEN IN
PREVIOUS TEST "WRITE NONSTOP GAPw,

A, LOAD COMMAND W]TH DRIVE SELECT, 822 8Pf, 000 PARITY,
B, SET WC TO BACKSPACE 1 RECORQ,
€, ISSUE BACKSPACE, GO,

D, AFTgR JOB DONgp BgCOMES A ONg
INDIGATING THE BEGINNING OF THE RECORD
MONITOR TUR UNTIL 1T BECOMES A "g",
THE TIME FROM JOB DONE UNTIL TUR [S
“BACKSPACE SHUTDOWN ¢ SETTLEDOWN DELAY,"

19,6 READ SHUTDOWN

THIS IS THE AMOUNT OF TIME NECESSARY TO CONTINUE
MOVING TAPE AFTER A REGORD 1S READ SO THAT

THERE 1S ENQUGH GAP FOR TAPE TO BE FULLY
ACCELERATED IF A READ 15 FOLLOWED B8Y A BACKSPACE,
"READ SMUTNQWN" MUST ALSD BE LESS THAN "WR]YE
SHUTDOWN" TO GUARANTEE THAT THE WRITE AND

ERASE WEADS WILL BE POSIT]ONED SUCH THAT

ALL PREVIQUS DATA IS [N FRONY OF THE HEADS

ANO WILL BE ERASED [F A WRITE FOLLOWS

A READ, IN ADDITION WHEN A WRITE POLLOWS

A READ THE INTERRECORD GAP MUST STILL BE

AT LEASY /2",

PROCEDURE TO MEASURE TIME}

A, RECORD USED IN "BACKSPACE SHUTDOWN" IS READ,

B, INITIALIZE WC & CA REGISTERS,

€, 1SSUE READ FUNCTION, 828 BPI, GO,

D, AFTER MTTF SETS INDICATING THE END OF REGCORD, INITIATE A CONTINUOUS WRITE AND

TIME TILL THE FIRST WORp |S TRANSFERREp FROM MEMORY TO THE TMBeg cONTROL
(0CCyRS APPROXIMATELY ON THE LEADING EDGE OF SODWN}'
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WRITE XIRG

TH1S IS THE TIME NEGESSARY TO CAUSE THE
GENERATION OF AN INTERRECORD GAP THWAT 1S A?
LEAST 3" LONG AS COMPARED WITH THE NORMAL
3/5% GAP, THWE PURPOSE IS TO ELIMINATE
WRITE ERRQRS YTHAT MAY BE CAUSED 8Y A
DEFECYIVE AREA ON TAPE, NORMALLY ONE
REWRITE WITH XIRG WOULD BE SUFFICIENT

IF IT ISN/Y TNE PROCEDURE WQULD BE TO
REPEAT THE "BACKSPACE=RENWRITE WITH XIRG"
SEQUENCE UNTIL A REGORD IS WRITTEN WITWOUY

ERRORS’,

EACH SUCCESSIVE REWRITE WOULD ADD

3" T0 *HE INTERRECORD GAP UNTIL "GQOD"™ TAPE
WAS REACHED
PROCEDURE T8 MEASURE TIME|

Ay
8,
e
Dy

Ey

TAPE IS NOY BQY,
INTTIALIZE WC & CA REGISTERS,
ISSUE WRITE WITH XIRG FUNCTION, B2e 8P, GO,

MONITOR CA TO DETERMINE WHEN
FIRST WORD IS OUTPUT,

THE TIME FROM "GO™ UNTIL FIRST WORD 1§
OUTPUT I8 "WRITE WITH X]RG",

LAST CHARACTER Y0 CU READY

THIS 13 THE AMOUNT OF TIME 1T TAKES FOR THE
CONTRQOL YO SENSE 3§ MISSING WORDS ON TAPE

(END OF RECORD) UNTIL "GU REAQY™ BECOMES A "1\"

PROCEDURE TO MEASURE TIME]

PROGRAM USES SAME RECORD THAT WaAS
WRITTEN DURING "WRITE XIRG,"

LOAD COMMAND WITH DRIVE SELECT, 828 8P], 0DD PARITY,
INITIAL]ZE WC TQ SPACE REVERSE 1 RECORD,

WAIT FOR JOB DONE,

REINITIALIZE WC & CA LOCATIONS)

LOAD COMMAND WITH ORIVE SELECT, 828 BP!, QDD PARITY,
1SSUE READ FUNCTION, GO,

WAIT UNTIL WCwd AND THEN MONITOR »CU READYW
UNTIL IT BECOMES A "1m,

THE TIME FROM WCs@ UNTIL "CU RpAQY" & 3 IS
"LAST CHARACTER TQ CU READy"™,

D-10
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READ FROM BOT
THE FIRST RECQRD WRITTEN ON TAPE ]S SUPPOSED
YO BE AT LEAST 6" FROM TWE BOT MARKER
IN THE EVENT THAT THIS CONDITION WaSN!T MET
IT IS SYILL DESIREABLE TO READ THE RECORD,
READ FROM BOT IS THE TIME FROM WKEN A READ
FUNCTION IS ISSUED UNTIL THE FIRST WORD 1S
QUTPUT,
PROCEDURE 0 MEASURE TIME|

A, THE RECORD THAT WAS WRITTEN JUST OFF BOT
DURING "WRI{TE STARY" S USED,

8, TAPE 18 REWQUND TO BOT,
€, INITIALIZE WC & CA REGISTERS,
D, ISSUE READ FUNCTION, 82¢ BP], 80,

£, MONITQOR CA TO DETERMINE WHEN FIRST WORD
1S QUTPUT,

Fy THE TIME FROM »GOn UNIL FIRST BREAK IS
"READ FROM BQT,"

SPACE SHUTOONN ¢ SETTLEOOWN DglLAY

SPACE SHUTDOWN IS THE AMOUNT OF TIME NECCSSARY
TO CONTINUE MOVING TAPE AFTER A REGORD 18
SPACED OVER IN TH{ FORWARD QIRECTION FOR TKE
SAME REASONS AS "READ SHUTOOWN™,

PROCEDURE TO MEASURE TINE]

Ay SAME RECORD 13 USED AS IN TY WRITE START,
8, INITIALIZE WC YO SPACE FORWARD 1 RECORD,
t, ISSUE SPACE FORWARD FUNCTION, 820 8P, GO,
D, MONITOR JOB DONE UNTIL T IS uf,

€, TIME FROM JOB DONE #L UNTIL TUR I3
"SPACE SHUTDOWN & SETTLEDOWN DELAY™,
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WRITE EOF

TO WRITE AN END OF FILE MARK T IS NECESSARY
FOQR YAPE Y0 MOVE 3 INGHWES BEFQRE WRITING

A RECORD WITW EXTENUED INTERRECORD GAP,
WOWEVER, AN EOF MARK CORRESPONDS TO A

1 WORD RECORD, THE TIME SWOULD BE

SLIGHTLY LARGER THAN "WRITE X]RG™,

PROCEDURE TO MEASURE TIME}

Ay
8,
€y
0,

TAPE UNIT 1S REWOUND TO 80T,
INITIALIEE WC & CA REGISTERS,

I1SSUE WRITE, 802 BRI, GO,

WAIT FOR JOB DONE,

1SSUE CLr,

1SSUg WRITE £OF FUNGT]ON, 822 8P1, GO'
WAIY FOR JOB DONE #d

THE TIME FROM nGQ" UNTIL "JOB DONE™ IS
"WRITE EOF,"

EQR TO EOF TIME

THIS 19 THE YIME NEEDED TO MOVE TAPE FROM

THE END OF A RECORD TQ AN END OF FILE MARK
WRITTEN AFTER 1T, THE PRQCEOURE USED TURNS

OUT TO BE A YEST OF THE WRITE AND ERASE

WEAD POLARITIES, |IF THE TIME PRINYED IS

EQUAL YO EZERD 1T IS AN INDICATION THAT THE

£OF WAS NOY FOUND WHEN "JOB DONE" BECAME A ONE',

THIS COULD INDICATE ONE OR MORE OF THE FOLLOWING
PROBLEMS|

i
2

3,

4,

5

ERASE WEAD POLARITY REVERSED,

ERASE HEAD CURRENT NOT SUFFICIENT TO FULLY
SATURATE TAPE,

ONE OR MORE OF WR]TE HEAD TRACKS PQLARITY
REVERSED,

ONE OR MORE SENSITIVE READ AMPLIFIERS,
WRITE EOF FUNCTJON DION!T REALLY WRITE AN EOp MARK'

OTHERWISE “EOR T0 EOF SPACE TIME™ SHOULD BE
SLIGHTLY LARGER THAN "WRITE EQF,%
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PROCEDURE TO MEASURE TIME}

Ay

.y

A RECORD AND EOF WAS PREV]OUSLY WRITTEN
FROM BOT FOR "WRITE EOQF™,

TAPE S REWOUND TO BOT,
REWRITE RECORD OVER PREVIOUSLY WRITTEN RECORD,
HACKSPACE OVER REGORD JUST WRITTEN,

SET WC REGISTER TU SPACE 2 RECORDS)

ISSUE SPACE FQORWARD FUNCTION, SET 6O,

WAIT FOR WC REGISTER TO INDICATE THAT

FIRST RECQRD HAS HEEN SPACED OVER THEN
MONITOR "GCU READY"™ UNTIL 1T BECOMES A

wiw . APTYER nCY READY" CHECK TQ SEE lF "“EOF"

1S A L IN STATUS REGISTER, IF EOF [5 NOT

SEY THEN ZER0O TIME GOUNTER,

TIME PROM WCmwl UNTIL "CU READY™ IS "EQR TOQ EQF SPACE TIME"

D-13
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WRITE YO ERASE HEAD

THE "WRITE TO ERASE WEAQ" TEST INSURES TWAT THE
TAPE IN FRONT OF THE WRITE HEAD ]S ERASED
ODURING A WRITE OPERATION,

PROCEQURE YO MEASURE TIMEj

Ay A LONG RECOROD HAS BEEN WRITTEN FRQM BOT, SANE
REcORD THAT WAS USgp TO TIMg "WRITE FROM gOT
DELAYM

B, TAPE IS REWQUND TO &0OT;

€, WC REGISTER [S INITIALIZED FOR A 3 WORD RECORD
CA REGISYER 13 INITIALIZED TO 3775,

D, LOAD COMMAND REGISTER WITH DRIVE SELECT,
802 8P1, ODD PARITY,

€, LOAD FUNCTION REGISTER WITH WRITE & GO BITS,

F, MONITOR CA UNTIL [T IS 3777 INDICATING 2 WORDS
WAVE BEEN QUYPUT, THEN ISSUE CLT WHICH
STOPS ALL DATA TRANSFERS & CAUSES THE DRIVE
TO SHUTDOWN,

G, REWIND TO BOT,
Wy INITIALIZE CA YO 3773
1, [ISSUE READ FUNCTION, Go2@ BFI, 8ET GO,

Jy MONITOR CA UNTIL T 1S 3777 THBN
GO TO TIMING ROUTINE AND TIME UNTIL CAs=4200
THIS TIME WILL INDIGATE THE QISTANCE BETWEEN
THE LAST WORD OF THME NEW DATA AND THE
FIRST WORD OF THE OLD DATA WHICH IS ALSO
THE AMOUNT OF TAPE THAT WAS ERASED BY
THE ERASE MWEAD OURING THE WRITE QPERATION,

D-14
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ONE INCH DATA TIME

ONE INCH OF DATA, 822 BPI (ALSD 556 § 202 F
7 CHANNEL UNIT), [S WRITTEN AND TIMED Y0
DETERMINE IF TAPE IS MOVING AT PROPER SPEED,

PROCEDURE T0 MEASURE TIME]
Ay INITIALIZE WC & CA REGISTERS, GA(377s8) WC(w2020)
B, ISSUE WRITE FUNCTION, BPo, %56 OR 289 BPI, GO,

€, WAIT FOR CURRENT MEMORY ADDRESS REGISTER
T0 INDICATE FIRST WORD IS YAKEN AND THEN
MONITQR WORD COUNT UNTIL EOUAL TO ZERO,

D, TIME FROM FIRST WORQ QUTPUT UNTIL WORD
COUNT=@ IS "ONE INCH DATA TIME "

GAP CONSISTENCY

PQR PROPER OPERTION THE INTERRECOARD GAPS ON
YAPE MUST ALWAYS BE AT LEAST 1/2 OF AN INCH,
THIS WILL ALLOW DATA WRITTEN USING ONE TAPE
UNJT T0 BE READ ON ANOTHER TAPE UNIT WHEN

THE START/STOP CHARACTERISTICS OF EACH UNIT
ARE DIFFERENT, THE MINIMUM GAP S]ZE OF

1/2 AN INCH IS GENERATEQ WHEN A WRITE FOLLOWS
A READ, ALL OTHER GAPS SHOULD BE LARGER
DEPENDING ON WOW THEY WERE WRJTTEN,

PROCEDURE TO MEASURE TIME}

A, A TOTAL OF NINE RECORDS ARE WRITTEN ON
TAPE (FROM BOT) UTILIZING DIFFERENT SEQUENCES
TQ GENERATE THE [NTERRECURD GAPS,

By, THE TAPE S RgWOUND TQ BOT,

C, INITIALIZE WORD COQUNT AND CURRENT ADDRESS REG]STERS,

D, ISSUE READ FUNCTION, 888 BPJ, 3ET nGOw,

£ WAIT pOR "CU READY" TQ BECOMg A 8
THEN REPEAT STEP C AND RESET n@o" 70
CONYINUE NONSTOP,

F, NOMITOR CA REG]STER TQ DEYERMINE WHWEN
FIRST WORD 1S [INPUT,

G, THE TIME FROM WHEN "GO" 1S RESET UNTIL
THE FIRST WORD IS INPUT WILL REFLECT
THE S]ZE OF THE GAP,

M, STEPS €,F ARE REPEATED UNTI| ALL 8
GAPS ARE MEASURED,

D-15
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PROGRAM SEQUENCE FOR EACH GAP|

GAPY
GAP2
GAPJ
GAP4
GAPS
GAPG
GAP7
GAPB

WRITE FOLLOWED BY A WRITE (NONSTOP)'

WRITE FOLLOWED BY A WRITE (SYART/STOP),

READ FOLLOWED BY A WRITE (START/STOP),
WRITE=BACKSPACE FOLLOWED BY A WRITE (START/STOP))
SAME AS GAP4 EXCEPT WRITEBACKSPACE REPEATED 2 TIMES,
SAME AS GAP4 EXCEPT WR)TE«BAOKSPACE REPEATED J TIMES,
SAME AS GAP4 EXCEPT WRITEwBACKSPACE REPEATED ¢ TIMES,
SAME AS GAP4 EXCEPT WRITEBAGKSPAGE REPEATED 5 TIMES,

GAP LENGTWS Su0ULD REFLECT TWE FOLLOWING RELATJONSWIPI

8>7568>854>1, D3I

LISTING (ATTACHED)

D-16



Part 1

APPENDIX E
TMS-E/TS03 UTILITY DRIVER

IDENTIFJUAT]ON
PRODUCT CQDEY MAINDEC=#8nDHTSF=AnD
PRODUCT NAMET TMB=E/TSAZ UTILITY DRJVER
NATE CREATEDI 21aSEPT=75
MAINTAINER] DIAGNOSTIC GROUP
AUTHORI Ry, B, BARNES

THE INFORMATION IN THIS DOCUMENT S SUBJECT TO CHANGE WITHOUTY
NOTICE AMD SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION, OIGITAL EQUIPMENT CORPORATION ASSUMES
NQ RESPONSIBILITY FOR ANY ERRQRS THWAT MAY APPEAR IN THIS MANUAL,
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ABBTRACY

THIS PROGRAM 18 IH4TENUEU AS A BRUTE FORCE ROUTINE TO
EXECUTE AN OPERATION OR SEQUENCE OF OPERATIONS CONTINUOUSLY
REGARULESS OF THE "RESULTS OF THE OPERATION, THE UTIL]TY
DRIVER WILL ALLOW THE OPERATOR TO DO ANYTHING IN ANY URDER,
THERE ARE NQ ERROR CHECKS OR PRINTOUTS MADE, AND ANY
VARIAYION FROM PRESET SERUENCES AND VALUES ARE MADE BY
CHANGING THE APPROPRJATE MEMORY LOCATIONS,

REWY[REMENTS

A, ANY POP=~8 PROCESSQOR
B, TMBa«E MAGTAPE CONTROLLER
€, AT LEAST ONE TAPE DRIVE
D, AT LEAST 1K OF GORE

LOADING PROCEDURE

SO TogeOsSe-STsavew
USE STANDARD BINARY LOARING PROCEDURE,
STARTING PROCEDURE

ALWAYS START AT 2008¢(8),
CONSOLE SWITCH SETYINGS

SWet 1 s STOP AFTER EACH OPERATION
7 s PROCEED
SW11 1 % STOP AT THE END OF THE OPERATION
g = PROCEED
SW2i 1 = [GNORE END OF TAPE
@ » REWIND AT EQT
SW3} 1 = DISPLAY REGISTER (SEE PAGE 4)
2 w 00 NOT DISPLAY
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OPERATION

THE PROGRAM OPERATION IS OUITE SIMPLE, BUT DOES REQUIRE
THE OPERATOR 710 HAYE KNOWLEDGE OF MAGTAPE SYSTEM AS OFe
ERATED ON TMB8eE CONTROLLER, THE OPERATOR MUST WE ABLE TO
DECIDE WH]CH SEQUENCE OF OPERATIONS SHOULD BE RUN AND
WHAT VALUES YO ASSIGN THE VARIOUS PARAMETERS REQUIRED TQ
RUN THEM, THE OPERATION SEQUENGE IS SET UP BY FILLING

A TABLE (FNTBL) W]TH OPeCODES IN THE DESIRED SEQUENGE AND
LOADING THE NUMBER OF QPERATIONS [N A COUNTER (FNGTR),
THE PROGRAM WILL EXECUTE EACH OF THE OPERATIONS IN THE
TABLE IN THAT ORDER CONTINUOUSLY UNLESS STOPPED BY SWy OR
SW1 BEING 8EY YO A ONE (1), THE PROGRAM 13 PRESET T0 DO
CONTINUOUS WRITE YO UNIT ZERO (@) WITH DENSITY OF sp@ BPI
(9 TRK) IN 00D PARITY, EACH RECORD IS TWENTY (20) CHARe
ACTERS AND DOATA 1S TAKEN FROM MEMORY STARTING AT LOCATION
4p0, IF THE PROGRAM IS LDADED AND STARTED AT 222 WITH NO
CHANGES MADE AND SWITUHES t4 AND 13 SEY TO ZERQ (P), THIS
OPERATION WILL EXECUTE GONTINYOUSLY,

TMHE FOLLOWING IS A L1S$T OF PARAMETERS WHICH MAY BE VAHIED
PLUS THEIR OESCRIPTION ANO CORE LOCATIONS

PARAMETER LOCATION DESCRIPTION

oOveevsaw eeeSeowen L L L X R X B L L %}

UDES <0 UNIT DESCRIPTIONI DESITY,
PARITY, UNIT NUMRER, ETC}

WDGNY 21 NUMBER OF WORDS PER READ
OR WRITE

WADD 22 STARYING ADCRESS OF WRITE
BUFFER,

RADD 23 STARTING ADDRESS OF READ
BUFFER,

SONT 24 NUMBER OF RECORDS T0 HE
SPACED OVER (FORWARD UR
REVERSE),

FENTR 23 NUMBER OF OPERATIONS TO

8E EXECUTED IN SFQUENCE
FROM FUNCTION TABLE,

JOOLY 26 DELAY TIME FOR JOB DONE
FLAG,
apoLY a7 DELAY BETWEEN OPERATIUNS,
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INTBL 44«49 TABLE OF OP=CODE TO BE
EXECUTED,

FUNCYION GODES (FILL INTBL WITH ANY OF TWE FOLLOWING)

20pe s OFFLINE

1802 F RgWINp

2009 = READ

3900 8 READ COMPARE

4PpP0 % WRITE

50 w WRITE END QF FILE

8900 ® SPACE FORWARD (SEE 3CNT)
7900 ® SPACE REVERSE (SEE SCNT)

DENSITY SELECT (BITS 18 + 11 OF UDES)
g0 = 202RP1 7TRK

g1 = 556BP1 7TRK

10 = 82R3P] 7TRK

11 = 8AQBP] 9TRK

PARITY (BIT 3 OF UDES?

g = EVEN PARITY
1 & 0DD PARITY

UNJT SELECT (BITS @, 31, 2 OF UDES)

20p = UNIT @
203 = UNIT 1
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PROGRAM DESCRIPTION

IN QRDER TO MAINTA]N THE GONTINUOQUS EXECUTION OF OPERATION
AS DESCRIBED, THWE PROGRAM IS ORGAINZED AS FOLLOWS,

STARY
CLEAR ALL FLAGS HOUSEKEEPING
SETUP SETUP OP=CODE REAUIRED PARAMETERS
EXECUTE START FUNCTION
AWALIT END WAIT FOR JOB DONE{ PER RDDLY
nELAY , PAUSE PER OPDLY
END OF SEQUENGE? 1F END QF SEQUENGE) STOP =
ELSE JUMP TQ START
sTOP
JUMP Y0 START RESTART SEQUENCE

REGISTER DISPLAY (PER SW3sl1)

LAd Sl A B LR L A Al A d A )

RECAUSE 1T IS NOT POUSSIBLE TO EXAMINE THE CONTENTS OF
VARIOUS HARDWARE REGISTERS OF THE TMBeE DIRECTLY, A
SQOFTWARE ROUTINE IS PROVIDED TO DISPLAY THEM IN THE
ACCUMULATOR fAC) WHENEVER THE PROGRAM 1S STOPPED BY
SW@ OR 1, WHEN STOPPED AT THE END OF AN OPERATION OR
SEQUENCE OF OPERATIONS, SET SW3Isy AND PRESS CONTINUE
SIX (6) TIMES, EAQH CONTINUE/HALT, WILL DISPLAY A
DIFFERENT REGISTER, TN EXIT YHIS ROUTINE AND CONTINUE
QPERATION, SET SW3mp AT ANY TIME, CONTINUE/HALT MAY
BE PERPORMED MORE THAN SI1X (6) TIMES TO REEXAMINE ALL
REGISYERS',

FOLLOWING 1S YHE LIST OF REGISTERS DISPLAYED AND THE
ORDER IN WHICH THEY APPEAR,

1, RWCR WORD GOUNT
2, RCAR CURRENT ADDRESS
3, RMSR MAIN STATUS

4, RCMR COMMAND REGISTER
5, RFSR FUNGTION/STATUS
&, RDBR DATA BUFFER
LISTING

weomwewn
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APPENDIX F

TM8-E INTERFACE AND INTERNAL SIGNALS

Appendix F lists and identifies all the TS03/TM8-E interface signals. Figure F-1 identifies the interface with the Omnibus
along with the Omnibus pin assignment for each signal. Also listed are all the signals internal to the TM8-E.

Two 7011571 cables are used to connect the TM8-E to the TSO3. One cable is connected between the M8321 Output
Control module and the “C"" connector on the M8920 adapter module to provide control signals to the tape drive and
data to be written on the TS03 DECmagtape (Table F-1). The other cable connects the M8323 Status and Control
module to connector ‘D" on the M8920 adapter module to provide status information and data read from the TS03
DECmagtape to the TM8-E Controller (Table F-2). The signals on the H851 edge connectors that interconnect the four
TM8-E modules, are shown in Tables F-3 through F-6. Table F-7 lists and defines all signals within the TM8-E Controller.

The signal prefix indicates the origin of the signal, i.e., all signals prefixed by C originate at the TS03. The following is a list

of the prefixes and their meaning.

Prefix

c

ocC
CB
sC
RE

Origin
TS03
M8321 module
M8322 module
M8323 module
M8327 module

The numeral following the prefix indicates the sheet of the module print where the signal originates, i.e., RE-2 indicates

the signal originates on the M8327 Module, sheet 2.

F-1
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Pin [ o1 [ o2 | ot ce [ e 82 a1 | a2

A JTP +15V TP +5V ™ +5v P +5v

B |TP - 15V TP -15 TP —15v TP -15v

C GND GND GND GND GND GND SP GND GND

D MASBL IRO L I/0 PAUSE L TP1H MA4 L INT STROBE H MAQ L EMAQ L

E MAS L IRAL coL TP2 H MAS L BRK IN PROG L MAIL EMA 1L

F GND GND GND GND GND GND GND GND

H MA1DL IR2 L ciL TP3H MAG6 L MA,MS LOAD CONT L | MA2L EMA2 L

J MA11IL FL c2L TP4H MA7L OVERFLOW L MA3 L MEM START L
K MD8 L DL BUS STROBE L TS1 L MD4 L BREAK DATA CONT L | MDOQ L MD DIR L

L MDS L EL INTERNAL 1/0 L TS2 L MDS L BREAK CYCLE L MD1L SOURCE H

M MD1O L USER MODE L NOT LAST XFER L TS3 L MD6 L LA ENABLE L MD2 L STROBE H

N GND GND GND GND GND GND GND GND

P MD1t L FSET L INT ROST L TS4 L MD7 L INT IN PROG H MD3 L INHIBIT H

R DATAB L PULSE LA H INITIALIZE H LINK DATA L DATA 4 L NTS STALL L DATAQ L RETURN H

S DATA 9 L STOP L SKIP L LINK LOAD L DATAS L RES H DATA 1L WRITE H

T GND GND GND GND GND GND GND GND

U DATA 10 L KEY CONTROL L CPMA DISABLE L INDIL DATA 6 L RUN L DATA2 L ROM ADDRESS L
v DATA 11 L SW MS, IR DISABLE L IND2 L DATA 7L POWER OK H DATA 3L LINK L

1

—-

~

<CHODVZIrXCITMTMOO®P

Dt

Dz—/K
CONNECTOR D CONNECTOR D

SIDE 1

SIDE 2

3

C1

QUAD MODULE
(COMPONENT SIDE)

<CH4VwDDVZEr X« IMmo 0mx>l-—‘

1

< CHWD VZ2ITrXCIMMOOD®P>

81

<KCHLDDVZEIrx<«ITmoolP

3

Al

CZJ

Figure F-1

sz —"

Omnibus Pin Assignment

AZ/

08 - 1699
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Table F-1
M8321 Output Control Module Signals and Interface
M8920 J1 J2
Connector C M8321 M8321
Pin No. Pin No. Pin No. Signal Description
Al D CSELOH Buffered SELECT 0
B1 F CSEL1H Buffered SELECT 1
C1 J CSEL2H Buffered SELECT 2
D1 L CSEL 16 H Not used
E1 R CDENSH *Density 5
F1 N CDENS8H *Density 8
S1 LL CFMK L File Mark
J1 \Y CWXGH Extended gap
K1 X CFWDH Move tape forward
L1 V4 CRWDH Move tape reverse
M1 BB CWREH Write Enable with CFWD H, go
off line with C REW H
D2 L CWDOH Write bit O
E2 N CWD1H Write bit 1
F2 R CWD2H Write bit 2
H2 T CWD3H Write bit 3
J2 \Y CWD4 H Write bit 4
K2 X CWD5 H Write bit 5
L2 b4 CWD6 H Write bit 6
M2 BB CWD7H Write bit 7
N2 DD CREWH Rewind
P2 FF CINITH Initialize
R2 JJ CSETH Begin tape operation
S2 LL CWDRH Write Data Ready
T2 NN CPEVWH Generate or check for even parity
when asserted
u2 RR CWFMK H Write File Mark

*Not used in TM8-M system.
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Table F-2

TMB8-E M8323 Transport Status Control Module Signals and Interface

M8920 J1 J2
Connector D M8323 mM8323
Pin No. Pin No. Pin No. Signal Description

A1 D CRDS L Read Data strobe

B1 F CSDWN L Tape motion is stopping

C1 J CTURL Tape Unit Ready

F1 R CRDOL Read bit 0 from tape unit

H1 T CRD1L Read bit 1 from tape unit

J1 Vv CRD2L Read bit 2 from tape unit

K1 X CRD3L Read bit 3 from tape unit

L1 V4 CRD4L Read bit 4 from tape unit

M1 BB CRD5L Read bit 5 from tape unit

N1 DD CRD6L Read bit 6 from tape unit

P1 FF CRD7L Read bit 7 from tape unit

R1 JJ CRDPL Read Parity bit

S1 LL CFMK L File Mark (end of file)

D2 L CWRS L Write Strobe indicates data on CWD
lines has been written on tape

E2 N CCRCS L CRC strobe, appears with CRC
character

F2 R CRWS L Tape Rewinding

K2 X CBOTL Beginning of Tape

L2 Z CWRL L Write Lock prevents writing on tape

M2 BB CVPEL Vertical Parity Error

N2 DD CSELR L Existing transport is on line

P2 FF C7CHL 7 channel asserted when 7 channel
tape unit is selected

R2 JJ CEOTL End of Tape

S2 LL CCRCEL CRC Error

T2 NN CLRCEL LRC Error

u2 RR CLRCS L LRC strobe appears with the LRC

character
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TM8-E M8321 Output Control Module Edge Connector Signals

Part 11

Table F-3

To M8327 Connector F To M8327 Connector H
Signal Pin No. Signal Pin No.

Not used A1l CB-2MAC 2H Al
OC-2RWCR L B1 RE-1SEL 16 H B1
RE-1 DB7H c1t RE-1 PEVNH C1
RE-1 FROH D1 SC-1SETH D1
RE-1 DB5 H Et Not used E1
CB-1WR 1st7H F1 RE-1 DB8 H F1
Not used H1 Not used H1
RE-1 DB3H J1 RE-1 DB9H J1

RE-1DB2H K1 Not used K1
Not used L1 RE-1 DB10H L1
CB-3MTTF L M1 Not used M1
SC-2 ERROR L N1 CB-1WR2nd 7H N1
OC-2LCARL P1 RE-1DEN 8H P1

SC-1TURL R1 RE-1FR1H R1
OC-2LCMR L S1 RE-1 FR2H S1

CB-3CLRALLL T1 OC-2CWCR L T1
OC-2 LCM/F/DB H U1 OC-2RMSR L U1
OC-2LFGR L Vi OC-2RCAR L \A|
Not used A2 Not used A2
Not used B2 Not used B2
RE-1 DB6 H C2 CB-1WDR H c2
Not used D2 Not used D2
OC-1 R/CERROR L E2 CB-3INITH E2
RE-1CB1H F2 RE-1BSEL2H F2
OC-2LWCR L H2 RE-1 BSEL1H H2
OC-1RDB L J2 RE-1 BSELOH J2

RE-1 DBOH K2 CB-1 WR9 H K2
OC-2CCAR L L2 RE-1DB11H L2
RE-1 FR3 L M2 RE-1 DENS H M2
0C-21BCM L N2 OC-2 ACENABLE L N2
OC-2CLF L P2 OC-2BTP3 H P2
SC-1 CONTROL BSY L R2 OC-2RFSR L R2
OC-2SBRM L S2 OC-2RCMR L S2
OC-2LDBR L T2 RE-1 DB4 H T2
Not used u2 Not used U2
Not used V2 Not used V2
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Table F-4
TM8-E M8327 Register Module, Edge Connector Signals

To M8322 Connector E To M8321 Connector F To M8321 Connector H To M8322 Connector J
Signal Pin No. Signal Pin No. Signal Pin No. Signal Pin No.

OC-2LDBR L Al Not used Al CB-2MAC 2 H Al SC-2RD6H A1
OC-2SBRM L 81 OC-2 RWCR L B1 RE-1SEL16 H B1 CB-1 COUNT WC L B1
CB-1 WDR H C1 RE-1 DB7 c1 RE-1 PEVN H c1 CB-2MAC1H Ci
OC-2CLF L D1 RE-1 FROH D1 SC-1SETH D1 0OC-2LCMR L D1
SC-1SETH E1 RE-1 DB5 E1 Not used E1 RE-1SEL16 H E1
RE-1 ENABLE CHECK F1 CB-1WR 1st 7H F1 RE-1 DB8H F1 IEEF L F1
CHAR L

SC-2RD1H H1 Not used H1 Not used H1 RE-1 |IEEF L H1
SC-2ERROR L J1 RE-1 DB3 N RE-1 DBOH J1 SC-1COUNTCA L N
RE-1SEL2H K1 RE-1DB2 K1 Not used K1 Not used K1
RE-1SEL1H L1 Not used L1 RE-1DB10H L1 Not used L1
CB-3LBCM L M1 CB-3IMTTF L M1 Not used M1 CB-1WR 9 H M1
RE-1BSELOH N1 SC-2ERROR L N1 CB-1WR 2nd 7H N1 0C-2 LCM/F/DB H N1
RE-2CAOH P1 OC-2LCAR L P1 RE-1 DEN 8 H P1 Not used P1
SC-2RD 2 H R1 SC-1TURL R1 RE-1 FR1H R1 OC-1 RCERROR L R1
CB-2 DB MPXB H S1 OC-2LCMR L St RE-1 FR2 H S1 OC-2 RMSR L S1
SC-2RD3H T CB-3CLRALLL T OC-2CWCR L T CB-2WR 2nd 7 H T1
SC-2 RDP H u1 OC-2 LCM/F/DB H U1 OC-2 RMSR L u1 CB-3CLR ALL L u1
SC-2 RDS5 H Vi OC-2LFGR L Vi OC-2RCAR L \'Al CB-1WR 1st 7H Al
Not used A2 Not used A2 Not used A2 Not used A2
Not used B2 Not used B2 Not used 82 Not used B2
SC-1 CONTROL BSY L C2 RE-1 DB6 c2 CB-1WR 7H c2 RE-1 EMA INC c2

ENABLE L

OC-21BCM L D2 Not used D2 . Not used D2 CB-2DBC1L D2
SC-1 TUR L E2 OC-1 RC ERROR L E2 CB-3INITH E2 RE-1DENSH E2
SC-1 EMAINC L F2 RE-1 DB1 F2 RE-1BSEL 2H F2 OC-2RRFSR L F2
SC-2RDOH H2 OC-2LWCR L H2 RE-1BSEL1H H2 SC-2RD 4 H H2
Not used J2 OC-1RDBL J2 RE-1BSELOH J2 CB-3MTTF L J2
SC-1 7CHANNEL H+ DENS H K2 RE-1 DBO K2 CB-1WR 9 H K2 RE-1GO H K2
SC-2RD7H L2 0OC-2 CCAR L2 RE-1DB11H L2 RE-2EMA 7H L2
RE-1BSELOH M2 RE-1 FR3 H M2 RE-1DENSH M2 CB-2MAC 2H M2
RE-1SELH N2 0C-2 I1BCM N2 0OC-2 AC ENABLE L N2 RE-1 FR2 H N2
CB-2DBC 2L P2 OC-2CLF P2 OC-2BTP3H P2 RE-1 FROH P2
RE-2WCO H R2 SC-1 CONTROL BSY R2 OC-2RFSR L R2 RE-1 FR1H R2
RE-1DBC 1 H S2 0OC-2 SBRM S2 OC-2 RCMR L S2 CB-3INITH S2
CB-2DBMPX AH T2 0C-2 LDBR T2 RE-1 DB4H T2 RE-1 DEN8H T2
Not used u2 Not used u2 Not used u2 Not used U2
Not used V2 Not used V2 Not used V2 Not used V2
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Table F-5
TM8-E M8322 Control Module, Edge Connector Signals

To M8327 Connector E To M8323 Connector F To M8323 Connector H To M8327 Connector J
Signal Pin No. Signal Pin No. Signal Pin No. Signal Pin No.
SC-2RD3H T1 SC-1 PRESET H T1 CB-1SPREV L T CB-1WR 2nd 7H T
SC-2RDPH u1 SC-1TURL u1 CB-1 REWIND L u1 CB-3CLRALLL u1l
SC-2RD5H \2l SC-1FM L Vi1 CB-1 BRK RQST H \"Al CB-1WR 1st 7H Vi1
Not used A2 SC-1 Test A2 Not Used A2 Not used A2
Not used B2 Not used B2 Not used B2 Not used B2
SC-1 CONTROL Cc2 SC-1SDWN L Cc2 RE-1 DEN8H c2 RE-1 EMA INC c2
BSY L ENABLE L
OC-21BCM L D2 CB-2CHG DIR L D2 OC-2 RMSR L D2 CB-2DBC1L D2
SC-1 TURL E2 SC-2RDPH E2 OC-1 RC ERROR L E2 RE-1DENS5L E2
SC-1 EMAINC L F2 SC-2RD5H F2 OC-2 LCM/F/DB H F2 OC-2RFSR L F2
SC-2 RDOH H2 SC-2RD3H H2 RE-2EMA 7 H2 SC-2RD4H H2
Not used J2 SC-2RD2H J2 SC-1 COUNTCA L J2 CB-3MTTF L Jz2
SC-1 7CHANNEL H+ DEN 5 L K2 RE-2CAOL K2 RE-2GOH K2 RE-1 GO H K2
SC-2RD7 H L2 SC-1 RD7H L2 SC-2RD4 H L2 RE-2EMA 7H L2
RE-1BSEL1TH M2 SC-2RD1H M2 OC-2RFSR L M2 CB-2MAC 2 H M2
RE-1 BSELOH N2 Not used N2 RE-1DENSH N2 RE1 F2H N2
CB-2DBC 2L P2 SC-2 RDOH P2 RE-1 EMA INC ENABLE L P2 RE-1 FROH P2
RE-2WCO L R2 SC-1 EMA INC L R2 RD6 H R2 RE-1FR1H R2
OC-2LDBR L Al SC-2ERROR L A1l CB-1 R/RCH A1l SC-2RD6H Al
OC-2SBRM L 81 SC-1 DATA LATE L B1 RE-1 WR/WFM B1 CB-1CONTWC L B1
CB-1WDR L C1 CB-3CLRSTATUS L C1 CB-2 R/RCAFT WR C1 CB-2 MAC1 H C1
OC-2CLF L D1 CB-1 OFF LINE D1 Not used D1 OC-2 LCMR L D1
SC-1SETH E1 CB-2BTP3 H E1 Not used E1 RE-1SEL 16 H E1
RE-1 ENABLE F1 CB-1 SPACE H F1 SC-1 RDS ‘R + RCH F1 RE-1 |IEEF F1
CHECK CHAR L
SC-2RD1H H1 CHG TRANS L H1 SC-1 WRS H H1 RE-1 IEMF H1
SC-2ERROR L J1 SC-2EOT L J1 CB-1 WCOV H J1 SC-1COUNTCA L J1
RE-1SELOH K1 CB-3MTTF L K1 SC-1SETH K1 Not used K1
RE-1SEL1TH L1 Not used L1 SC-2B LRCS L L1 Not used L1
CB-3LBCML M1 SC-2 REWINDING L M1 CB-2 MAC ACC L M1 CB-1 WR9H M1
RE-1BSELOH N1 SC-2BOT L N1 SC-1 7CHANNEL + DENS L N1 OC-2 LCM/F/DB H N1
RE-2CAOL P1 CB-3SEL ERROR L P1 CB-3BTP4 H P1 P1
SC-2RD2H R1 SC-1WRS L R1 CB-3CLR ALL R1 OC-1 RC ERROR L R1
CB-2DBMPXBH S1 SC-1SELR L S1 SC-1 RECORD LENGTH S1 OC-2RMSR L S1
INCORRECT H
RE-1DBC 1 H S2 OC-21BCM.L S2 Not used S2 CB-3INITH S2
CB-2CBMPX AH T2 CONTROL BSY H T2 SC-2SP REV -BOT H T2 RE-1 DEN8H T2
Not used U2 Not used U2 Not used U2 Not used U2
Not used V2 Not used V2 Not used V2 Not used V2
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Table F-6
TM8-E M8323 Transport Status and Controi Module, Edge Connector Signals
To M8322 Connector H To M8322 Connector F
Signal Pin No. Signal Pin No.

CB-1 R/RCH A1l SC-2ERROR L A1l
RE-1 WR/WFM B1 SC-1 DATA LATE L B1
R/RC AFT WR Cc1 CB-3CLR STATUS L C1
Not used D1 CB-1 OFF LINE L D1
Not used E1l CB-2BTP3H E1
SC-1 RDS ‘R + RCH F1 CB-1 SPACEH F1
SC-1 WRS H H1 CB-3CHG TRANS L H1
CB-1 WCOV H J1 SC-2EOT L J1
SC-1SETH K1 CB-3MTTF L K1
SC-2B LRCS L L1 Not used L1
CB-2 MAC ACC L M1 SC-2 REWINDING L M1
SC-1 7CHANNEL + DENS5 L N1 SC-2BOT L N1
CB-3BTP4 H P1 CB-3SEL ERROR L P1
CB-3CLR ALL R1 SC-1WRS L R1
SC-1 RECORD LENGTH S1 SC-1SELR L S1
INCORRECT H
CB-1SPREV L T1 SC-1 PRESET H T1
CB-1 REWIND L U1 SC-1TURL U1
CB-1 BRK RQST H Al SC-1tFM L \A|
Not used A2 SC-1 Test A2
Not used B2 Not used B2
RE-1DEN8H C2 SDWN L C2
OC-2RMSR L D2 CB-2CHGDIR L D2
OC-1 RC ERROR E2
OC-2 LCM/F/DB H F2 SC-2 RDPH E2
RE-2EMA 7L H2 SC-2RD5H F2
SC-1COUNTCA L J2 SC-2RD 3H H2
RE-2GOH K2 SC-2RD 2 H J2
SC-2RD4H L2 SC-1RD 7H L2
OC-2RFSR L M2 SC-2RD 1H M2
RE-1 DENSH N2 Not used N2
RE-1 EMA INC ENABLE L P2 SC-1RDOH P2
SC-2RD6H R2
Not used S2 SC-1EMAINC L R2
SC-2SP REV BOTH T2 OC-2LBCM L S2
Not used U2 SC-1 CONTROL BSY H T2
Not used V2 Not used U2

Not used V2
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Table F-7
TMS-E Signals and Signal Functions
Signal Origin Function
BACO—-BAC11 Processor A 12-bit data word transferred from the processor AC to load
AC TM8-E registers.

0OC-2 AC ENABLE M8321 AC ENABLE is asserted any time a 670X instruction is
executed to enable bits on the Data Bus to be applied to the
TMS-E registers.

CBOT TS03 BOT indicates the reflective strip at the beginning of the tape
is being sensed by the tape transport. If the transport is
rewinding or doing a space reverse operation when C BOT is
asserted, the transport stops.

*BREAK CYCLE L M8322 *k

*BRK IN PROG L M8322 **

*BRK RQST M8322 The BRK RQST flip-flop is set by an SBRM instruction or
during the write, read, and read/compare operations to initiate
the single cycle data break and transfer data.

RE-1 BSELO M8327 RE-1 B SEL O through RE-1 B SEL 2 are outputs of the

RE-1 BSEL 1 Buffered Command Register applied to the TS03. They are

RE-1 B SEL2 compared with RE-1 SEL O through RE-1 SEL 2 on the
M8323 module; if they are different, the CB-2 CHG TRANS L
signal is asserted.

*BUS STROBE Processor *xx

M8323

OC-2 CCAR M8321 OC-2 CCAR is asserted when a 6702 instruction is executed to
clear the CA Register.

*C0 and C1 M8321 *k

0OC-2 CLF M8321 Clear all Flags (CLF) is asserted when the 6725 instruction is
executed to clear the TM8-E and the Transport Master System
Register if tape unit is ready (TUR). If tape unit is not ready,
clear status register, MTTF, and ERROR flag.

*Omnibus signals.

**Refer to Table 9-3, PDP-8/E & PDP-8/M Small Computer Handbook.
***Refer to Table 9-2, PDP-8/E & PDP-8/M Small Computer Handbook.
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Table F-7 (Cont)

TMB-E Signals and Signal Functions

Signal Origin Function
CB-3CLRALLL Processor Signal asserted by INIT from processor, SC-1 TUR AND OC-2
M8322 CLF, OC-1 CLT, and the INITIALIZE instruction to clear all
M8321 TM8-E and TS03 Master System registers.

CB-3 CLR STATUS M8322 CB-3 CLR STATUS is asserted to clear the status registers,
ERROR flag, and MTTF if a CLF instruction is executed and
C TUR is not asserted by the transport.

SC-1 CONTROL BSY M8323 The Control Busy flip-flop is set by an RE-1 GO command at
the Command Register (bit 5 = 1) on the next TP4 time and
cleared by MTTF.

SC-1 COUNT CAL M8323 SC-1 COUNT CA L is asserted at break request time. If the
Read/Compare (R/C) Error flag is set to stop incrementing the
CA Register, the address of the data that produced a
Read/Compare error is left in the CA Register.

CREVH M8321 C REV H s asserted by the space reverse function.

CB-2 CHGDIRL M8322 The change direction flip-flop is set any time a change in
direction is sensed.

CSDWN L TS03 Tape settling down (C SDWN L) is asserted 2.3 ms after the
MTTF flag sets for 10 ms.

CLRCSL TS03 LRC strobe (C LRCS) is asserted by the TS03 when a LRC
character is read from the tape.

CCRCSL TS03 CRC Strobe (C CRCS) is asserted when a CRC character is
read from tape.

CVPEL TS03 Vertical Parity Error (C VPE L) is asserted when the TS03
detects a vertical parity error to set the VPE flip-flop.

CCRCEL TS03 Cyclic redundancy check error (C CRCE L) is asserted when
the TS03 detects a CRC error.

CLRCEL TS03 Longitudinal redundancy check error (C LRCE L) is asserted
when the TS03 detects an LRC error.

CSELRL TS03 Select remote (C SELR L) is asserted when the transport is
selected and on-line. Other status signals are not valid until C
SELR L is asserted.

CSEL 16 H M8327 For future use.
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Tabie F-7 (Cont)

TMS-E Signals and Signal Functions

Signal Origin Function

CFWDH M8321 C FWD H is asserted by read, read/compare, write, write File
Mark, and space forward functions.

CRWSL TS03 Rewind status (C RWS L) is asserted any time the selected
transport is rewinding.

C CRCE TS03 The CRC Error (CRCE) is set when the TS03 detects a CRC
error.

CB-3TINITL M8322 T INIT (tape initialize) is asserted by space reverse at BOT,
select error, and CLR ALL L.

CINITL M8321 C INIT L (initialize transport) is asserted by INIT from
processor.

CSETH SET (C SET H) is generated by the TM8-E to initiate transport
operation.

CREWH M8321 C REW H is asserted when 1XXX is loaded into the Function
Register and initiates the rewind operation. The three bits are
decoded by the output control function decoder and applied
to the tape transport. The transport rewinds to BOT and stops.

CWDR H M8322 Write data ready (C WDR H) is asserted by SC-1 SET during a
write operation and is negated when word count goes to zero
by word count overflow (CB-1 WCOV).

CWFMK H M8321 Write File Mark (C WFMK) is asserted when 5XXX is loaded
into the Function Register. The 3 bits (FRO—FR2) are
decoded by the output function decoder, and C WFMK is
asserted to cause the TSO03 to write the End of File Mark
(EOF).

CWREH M8321 Write enable (C WRE H) is asserted to inform the TS03 that
the TM8-E is ready to write, write File Mark, or rewind.

CWDOH M8321 C WDO H through C WD7 H are data bits to be written on tape

CWDI1 H during a Write operation. C WDO H and C WD1 H are zero

CWD2H values in the core dump mode.

CWD3 H

CWD4 H

CWDSH

CWD6 H

CWD7H
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Table F-7 (Cont)

TMS-E Signals and Signal Functions

Signal Origin Function

CWXGH M&8321 Extended Gap (C WXG H) is asserted when bit 3 in the
Function Register is a 1 to cause the transport to leave a
3-inch gap between records.

SC-1 DATA LATEL M8323 SC-1 DATA LATE L is asserted when the computer fails to
service a BRK RQST before the next data transfer to or from
tape.

CRDOL TS03 C RDO L through C RD7 L are data bits read from the tape

CRDI L during a read or read/compare operation. C RDO and C RDI

CRD2L are zero values in the Core Dump Mode.

CRD3L

CRD4 L

CRD5L

CRD6 L

CRD7L

CPEVNL M8321 C PEVN L is asserted when bit 3 in the Command Register is a
1 to select odd parity. Even parity operation on 9-track tapes
causes a 1 to be written on channel 3 (on the Parity track) if
Data is all Os.

CRDSL TS03 Read Strobe (C RDS L) is a 100-ns pulse asserted by the TS03
each time a data character is read from DECmagtape.

CTURL TS03 Tape unit ready (C TUR L) is asserted by the TS03 when the
selected tape unit is ready.

C7CHL TS03 Not used in TM8-M System. Remains negated.

CB-2 CHG TRANS L M8322 The CB-3 CHG TRANS flip-flop sets and asserts CB-3 CHG
TRANS L when RE-1 BSEL 0 through RE-1 BSEL 2 from the
Buffered Command Register and RE-1 SEL 0 through RE-1
SEL 2 are different. CB-3 CHG TRANS is cleared by the next
SC-1 SET Pulse.

CPMA DISABLE M8322 *

OC-1 R/C ERROR L M8321 The OC-1 R/C Error flag is set to assert OC-1 R/C ERROR if

an error occurs during a read/compare operation (data read
from DECmagtape is different from data in memory).

*Refer to Table 9-3, PDP-8/E & PDP-8 /M Small Computer Handbook.
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Table F-7 (Cont)

TM8-E Signals and Signal Functions

Signal Origin Function

RE-1 DBOO—RE-1 DB11 M8327 RE-1 DB 00 through RE-1 DB 11 is a 12-bit word from the
Data Register which could be data read from tape, data from
the AC, or data from the Memory Data lines. The input to the
Data Register is controlled by a data multiplexer on the input
of the Data Register. These bits are applied to the
read/compare error detection logic to compare them with
memory data during a read/compare operation.

CB2DBMPX AL M8322 Selects data for input to the Data Register (Table 9-2).

CB-2 DBMPXBL M8322 Selects data for input to the Data Register (Table 9-2).

RE-1 DEN 5 H (bit 10) M8321 See Table 8-1 for this function bit.

RE-1 DEN8 H M8321 See Table 8-1 for this function bit.

RE-1 IEEF M8327 Enable Interrupt when ERROR flag (RE-1 IEEF) is asserted if
bit 4 in the Command Registerisa 1.

RE-1 IEJF M8327 Enable Interrupt when JOB DONE (RE-1 IEJF) is asserted if
bit 5 in the Command Register is a 1.

RE-1 EMA 0 M8327 RE-1 EMA O through RE-2 EMA 2 are used to address

RE-1 EMA 1 extended memory (Table 7-1). Bit 6 in the Function Register

RE-1 EMA 2 must be a 1 to use extended memory addressing.

RE-2 EMA 7 INCERR L M8327 RE-2 EMA 7 INC ERR L is asserted when the program tries to
increment beyond memory fields 7 and sets bit 8 in the
Second Status Register.

RE-1 EMAINC ENL M8327 Extended memory address increment (RE-1 EMA INC EN L)
is asserted when bit 6 in the Function Register isa 1 to allow
memory to be treated as a continuous memory rather than 4 K
blocks.

RE-1 ENAB CHK CHAR L M8327 Enable check character (RE-1 ENAB CHK CHAR L) is

asserted and sets bit 4 of the Second Status Register if bit 4 of
the Function Register is a 1 to read the CRC and LRC
character.
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Table F-7 (Cont)
TMBS-E Signals and Signal Functions

Signal Origin Function

SC-2 EOT L TS03 End of Tape (SC-2 EOT) is asserted if the EOT reflective strip
is sensed by the selected transport. C EOT sets bit 8 of the
Main Status Register.

SC-2 ERRORL M8323 The SC-2 ERROR flag is set by any one of the following
conditions:

EOT

R/C ERROR

PARITY ERROR

BOT

EMA 7 INC ERR

REC LENGTH INCORRECT
DATA LATE

EOF

ILLEGAL FUNCTION
SELECT ERROR

The Error flag allows the skip line to be grounded if the SKEF
instruction is executed by the program.

RE-1 FRO—FR2 M8327 Function bits FRO through FR2 are decoded by function
decoders in the TM8-E output control module and TM8-E
control module to determine TSO3 DECmagtape functions and
generate TM8-E control signals (Table 8-1).

RE-1 GO M8327 RE-1 GO is asserted when bit 5 in the Function Register is a 1.
RE-1 GO must be a 1 to allow tape operation to start.

SC-2 ILLEGAL FUNCTION M8323 SC-2 ILLEGAL FUNCTION is asserted by any of the
conditions listed in Table 8-2 to set bit 11 in the Main Status
Register.

INT STROBE H Processor *

INTI/OL M8321 ok

INIT Processor *Clears all flags in the TMS8-E and TSO03. It is asserted by
pressing the CLEAR key on the front panel or by a 6007 IOT
instruction.

*Refer to Table 9-3, PDP-8/E & PDP-8 /M Small Computer Handbook.

**Refer to Table 9-1, PDP-8/E & PDP-8 /M Small Computer Handbook. } Omnibus signals
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Table F-7 (Cont)

TMS-E Signals and Signal Functions

Signal Origin Function

*CB-3 INT RQSTL M8322 CB-3 INT RQST L is asserted by one of the following
conditions:

Bit error in the Command Register is a 1 and the SC-2
ERR R flag is set.

Bit 5 in the Command Register is a 1 and the JOB
DONE (CB-3 MTTF) flag is set.

*I/O PAUSE L M8321 *

CLRCEL TS03 LRC ERROR (C LRCE L) is set by the TSO3 when a LPE is
detected by the Master System.

OC2LWCRL M8321 OC-2 LWCR is asserted to load the WC Register when a 6701
instruction is executed by the program.

0OC-2 LDBR M8321 Load Data Buffer (OC-2 LDBR) is asserted when a 6707
instruction is executed by the program to transfer the contents
of the AC to the Data Buffer Register. This instruction also
sets CB-3 MTTF (JOB DONE).

MAO-MA11 Omnibus** MAO through MA11 are used to address 4096 possible
memory locations. During a data break, the CA Register
controls the MA lines to select a memory location for a data
transfer between memory and the DECmagtape.

CB-2 MAC ACCL M8322 CB-2 MAC ACC is asserted when a BRK RQST is granted to
enable the data transfer and clear BRK RQST.

SC-2 NOT LAST XFER L M8322 *k

MDO0-MD11 Processor *xk

MSIR DISABL M8322 *ExE

CB-1 OFFLINE L M8322 and CB-1 OFFLINE is asserted when 0XXX is loaded into the

M8321 Function Register by a LFGR instruction and the selected
transport rewinds to beginning of tape and stops. The
transport must be manually reset to on-line condition.

SC-1 PARITY ERROR L M8323 The SC-1 PARITY ERROR flip-flop is set when an LRC, CRC,

or VPE error is detected by the selected tape transport.

*Refer to Table 9-1, PDP-8/E & PDP-8 /M Small Computer Handbook.
**Refer to Table 9-2, PDP-8 /E & PDP-8 /M Small Computer Handbook.
***Refer to Table 94, PDP-8/E & PDP-8/M Small Computer Handbook.
***xxRefer to Table 9-3, PDP-8/E & PDP-8/M Small Computer Handbook.

F-15



Part 11

Table F-7 (Cont)

TMS-E Signals and Signal Functions

Signal

Origin

Function

RE-1 PEVN H

*POWER OK H

SC-1 PRESET H

RE-1 RCARL

OC-1 RDB L

RE-1 RDBRL

SC-1 RECORD LENGTH
INCORRECT H

RE-1 REWIND

RE-1 RFSRL

OC-2 RMSR L

M8327

Processor

M8323

M8321

M8321

M8321

M8323

M8321

M8321

M8321

If RE-1 PEVN is high, the TSO3 gencrates and checks for even
parity; if it is" low, the TSO3 generates and checks for odd
parity. The level of RE-1 PEVN is controlled by bit 3 of the
Command Register (when bit 3 is a 1, RE-1 PEVN is low).

POWER OK goes high when a PDP-8 power failure occurs and
generates a CB-3 CLR ALL to stop all transports and end any
operation occurring at the time of a power failure.

SC-1 PRESET H is a 2.5 us pulse that is triggered by setting
the RE-1 GO bit in the Function Register to a 1 if the selected
transport is ready (C TUR is true). RE-1 PRESET H triggers
the RE-1 SET pulse.

Read CA Register (RE-1 RCAR) is asserted when the 6713
instruction is executed by the program to transfer the contents
of the CA Register to the AC.

Read Data Buffer (OC-1 RDB) is asserted by an RDBR
instruction or by CB-2 MAC 1 H during a read data break to
transfer the contents of the Data Buffer Register to the data
lines.

Read Data Buffer Register (RE-1 RDBR) is asserted when a
6717 instruction is executed by the program to ground OC-1
RDB L and transfer the contents of the Data Buffer Register
to the AC.

SC-1 RECORD LENGTH INCORRECT is asserted and sets bit
6 in the Main Status Register if the record length differs from
the WC Register. The WC Register must be read by the
program to determine if the record was too short or too long.

RE-1 REWIND is asserted by the function decoders if a 1 XXX
is loaded into the three most significant bits of the Function
Register.

RE-1 RFSR is asserted when a 6716 instruction is executed to
transfer the contents of the Second Status Register and
Function Register to the AC.

OC-2 RMSR is asserted when a 6714 instruction is executed
by the program to transfer the contents of the Main Status
Register to the AC.

*Omnibus signals.
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Table F-7 (Cont)

TM8-E Signals and Signal Functions

Signal

Origin

Function

OC-2 RWCRL

RE-1 SELOH
RE-1SEL1H
RE-1 SEL2H

SC-1 SETH

OC-2 SKIP L

CB-1 SPACEH

CB-1SPFWDL

CB-1SPREVL

M8321

M8327

M8323

M8321

M8322

M8322

M8322

0OC-2 RWCR is asserted when a 6711 instruction is executed
by the program to transfer the contents of the WC Register to
the AC.

RE-1 SEL 0 through RE-1 SEL 2 are loaded into the three
most significant bit positions of the Command Register by an
LCMR instruction. These bits are used to select one of the two
transports for a data transfer operation (Table 7-1).

SC-1 SET H is approximately a 5 us pulse that is triggered by
setting the GO bit in the Function Register to 1. SC-1 SET H
is applied to the selected transport to start tape movement if
TUR is true (tape unit ready).

The OC-2 skip line is grounded when one of the following
conditions exist:

SKEF instruction is executed and the SC-2 Error flag is
set.

SKCB instruction is executed and SC-1 CONTROL BSY
is not set.

SKTR instruction is executed and C TUR is asserted.

SKJD instruction is executed and the JOB DONE (CB-3
MMTF) flag is set.

CB-1 SPACE H is asserted during space reverse or space
forward operation and continued until EOT, FMK, or WCOV,
is encountered. File Mark is read from the tape.

CB-1 SP FWD is asserted when 6XXX is loaded into the three
most significant bit positions of the Function Register. The
transport spaces forward the number of records specified by
the WC Register.

CB-1 SP REV is asserted when 7XXX is loaded into the three
most significant bit positions of the Function Register. The
transport spaces in reverse the number of records specified by
the WC Register.
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Table F-7 (Cont)
TMBS-E Signals and Signal Functions
Signal Origin Function

SC-1 SELRL M8323 Select remote (SC-1 SELR L) indicates to the control that the
selected transport is on-line.

0OC-2 SBRM L M8321 Set BRK RQST Maintenance (OC-2 SBRM) is asserted when a
6727 instruction is executed by the program to initiate one
single cycle data break.

SC-1 TURL TS03 and Tape unit ready (SC-1 TUR L)is asserted when the selected

M8322 tape transport is ready.

RE-2 WCOL M8327 Word count 0 (WCO) is asserted when the WC Registers read all
Os to indicate the data transfer is complete. RE-2 WCO is used
to generate CB-1 WCOV (word count overflow).

CB-1 WCOV L M8322 Word count overflow (RE-2 WCOV) is asserted when the WC
Register contains all Os to negate C WDR and end a data
transfer operation.

CB-1WR9L M8322 Enables logic to apply 8 bits of data to the selected transport
during a write operation.

CB-1 WR1st7L M8322 Enables the logic to apply the six most significant bits of a
12-bit data word from memory to the selected transport
during a write operation. Tracks O and 1 are Os in the Core
Dump Mode.

CB-1WR2nd7L M8322 Enables logic to apply the six least significant bits of a 12-bit
data word to the selected transport during a write operation.
Tracks 0 and 1 are Os in the Core Dump Mode.

SC-1 WRSL TS03 Write strobe (SC-1 WRS) is asserted by C WRS from the TS03

when the selected transport is ready to write new data: C
WRS is a 100 ns pulse that is asserted once for each character
written on tape.
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Table G-1 lists the recommended spare parts for the TM8-E.

Table G-1
TMB8-E Spare Parts

APPENDIX G
SPARE PARTS

DEC Part Number

Description

Quantity

10-00007
10-00042
10-00067
10-01610
12-09941
13-00204
13-00229
13-00275
13-00286
13-00293
1300317
13-00443
13-00498
13-00534
13-01316
13-01401
13-01420
15-10015
19-05547
19-05575
19-05576
19-05578
19-05570
19-09004
19-09055
19-09056
19-09057
19-09058
19-09267
19-09485

Capacitor, 15 pF, 100V
Capacitor, 1000 pF, 100V
Capacitor, 618 pF, 35V
Capacitor, 0.01 uF, 100V
Connector, 40 pins
Resistor, 4752, %\W
Resistor, 10082, %W
Resistor, 22082, %W
Resistor, 27082, %W
Resistor, 33082, %W
Resistor, 47052, %AW
Resistor, 41782, %WW
Resistor, 18 K2, %W
Resistor, 100 K2, %W
Resistor, 8.2 K2, %W
Resistor, 75082, %W
Resistor, 2782, YaW

IC, DEC 4008

IC, DEC 7474

IC, DEC 7400

IC, DEC 7410

IC, DEC 7430

IC, DEC 7401

IC, DEC 7402

IC, DEC 7495

IC, DEC 74H00

IC, DEC 74H10

IC, DEC 74H21

IC, DEC 74H11

IC, DEC 380

W W= = aNN=_NNNN= W= =meamem DWNN == a DN = -
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Table G-1 (Cont)
TMB8-E Spare Parts

DEC Part Number Description Quantity
19-09486 IC, DEC 384 2
19-09584 IC, DEC 8251 1
19-09667 IC, DEC 74H74 1
19-09686 IC, DEC 7404 2
19-09704 IC, DEC 314 1
19-09705 IC, DEC 8881 3
19-09712 IC, DEC 8242 1
19-09928 IC, DEC 7416 1
19-09929 IC, DEC 7414 2
19-09935 IC, DEC 8235 2
19-09937 IC, DEC 74153 1
19-09955 IC, DEC 7412 1
19-10035 IC, DEC 74197 1
19-10435 IC, DEC 74123 1
19-10651 IC, DEC 74175 1
19-10652 IC, DEC 74174 1
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APPENDIX H
IC DESCRIPTIONS

This appendix provides detailed descriptions of ICs used in the TM8-E. A detailed schematic plus a packaging diagram
with pin number assignments, and a truth table are provided on each of the following iCs:

DEC 74153
DEC 74174
DEC 74175
DEC 74197
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DEC 74153 IC

The DEC 74153 IC is a Dual 4-Line to 1-Line Data Selector/Multiplexer (see below for truth table, logic diagram,
and pin numbers). The IC can be used in one of two modes, a 4-line to 1-line multiplexer or a parailel-to-serial
converter. A strobe enable signal line is provided to select each of the input lines as an output. In the TM8-E, the
strobe lines are tied together to allow the selection of signals from the MD lines, Data Bus, or data read from the
TSO03 Transport.

CONTROL INPUT | STROBE | OUTPUT
E F G Y
LOW LOW LOW A
HIGH LOW LOW 8
LOwW HIGH LOw c
HIGH HIGH LOW D
DON'T CARE HIGH LOwW

TRUTH TABLE (EACH HALF)

16 15 14 13 12 110 9
| I I N 5 N S NN S NN B AN N
Vee 26 E 2D 2C 2B 2A 2Y
16 F 1D 1c 18 1A 1Y  GND
I JrJjtJJoJutJb1

1 2 3 4 5 6 7 8

PIN LOCATOR
(TOP VIEW OF IC)

BE-0Ot38

DEC 74153 IC (Sheet 1)
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16
STROBE |
[ 1A

Y

DATA
INPUTS — 3

iC | aum

[ F
;
CONTROL

INPUTS ~ OUTPUTS

DATA
INPUTS ) '

2D

26
STROBE

LOGIC DIAGRAM

SR
i?

DEC 74153 IC {Sheet 2)
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DEC 74174 IC
The 74174 IC contains six flip-flops with single rail output with a buffered clock and direct clear input. Each
flip-flop has an individual data input. The truth table and logic diagram are shown below.

Input Outputs
t t
n n+1 (3) ox Qal@oq
TRUTH TABLE A o= A “A A
D Q Q INPUT |OUTPUTS
H H L th th+1 CLOCK
L L H _ CLEAR
D Q Q
H H L __———-ff
L L H
tnh = Bit time before
" clock pulse. B c>(i D Q —@OQ
Ck f B “B B
tn+1=Bit time after
clock pulse.
ojcLock
CLEAR
| 9
c o8l o o oac
QICLOCK
CLEAR
(11) (10)
D o—— Dp Qpf——>Qp
QICLOCK
CLEAR
13 12
QL) oe 0g %o g
QCLOCK
CLEAR
(14) (15)
F o— DF  QFf——>0Qf
CLOCKolgL
_lCLOCK
1 CLEAR
1 |7
CLEAR @
Pin (16)= V¢, Pin{8)= GND

H-1112

DEC 74174 1C
H-4
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DEC 74175 IC

The 74175 IC contains four flip-flops with double rail outputs with a buffered clock and direct clear input. Each
flip-flop has an individual input. The truth table and logic diagram are shown below.

TRUTH TABLE

INPUT | OUTPUTS
tn th+l
D e Q
H H L
L L H
th =Bit time before
clock pulse.
th+1=Bit time after
clock pulse.
(4) (2)

o——— Dp  Qpf——o

—OcLK Quf—o

CLEAR

) Dg Qg (7)

ek Qgf—o
CLEAR

(12)
o—

(10)
D¢ Qcf—o

CLK Q¢ b—o
CLEAR

C(135) oo (15)

(9)
CLOCK 0'—1 \ =
CLK QD —o°
:_J CLEAR

o I

Pin(16)= Ve, Pin (8)=GND

CLEAR

=13

DEC 741751C
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DEC 74197 IC

The DEC 74197 IC is a pre-settable binary counter that can also be used as a latch. The IC consists of four
dc-coupled master-slave flip-flops connected to provide a divide-by-2 counter and a divide-by-8 counter. The logic
diagram, a truth table, and a pin locator are shown in the 74153 description.

The 74197 can be used in any one of three modes, viz; the divide-by-2/divide-Ly-8 mode, requiring no external
interconnection or IC pins, the latch mode, and the binary counter mode. If the first listed mode is used, an input at
pin 8 is divided by 2 by flip-flop A and the result is taken from pin 5; an input at pin 6 is divided by 8 by flip-flops
B, C, and D and the result is taken from pin 12. Transfer of information to the outputs takes place on the
negative-going (trailing) edge of the clock pulse.

To use the latch mode, enter data at the four data inputs (pins 4, 10, 3, and 11) and enter a strobe pulse at pin 1.
The output pins, 5, 9, 2, and 12, respectively, will follow the inputs when pin 1 is low, but will remain unchanged
when pin 1 is high and the clock inputs are inactive,

\J~
Count Output COUNT/LOAD [ 1 14] Vee
Clock 1 input QD | QC| @B | Q4
0 0 0 0 0 ac |2 13| CLEAR
1 0 0 0 1
2 0 0 1 0 DATA C | 3 12| @D
3 0 0 1 1
4 0 1 0 jo DATA A | 4 11} pata 0
5 0 1 0 1
S g : : ? QA |5 10| DATA B
8 1 0 0 0
9 1 0 0 1 cLock 2 | 6 9| aB
10 1 0 1 0
11 1 0 1 1 GND | 7 8| cLOCK 1
12 1 1 0 0
13 1 1 0 I ge-0372
14 1 1 1 0
15 1 1 1 1

DEC 74197 IC (Sheet 1 of 2)
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DATA A 3
COUNT/LOAD—iD_“ - J.\
CLEAR —
cLock 1 — T
;_D QA QA
DATA B ‘
CLOCK 2——T
QB QB
*—]
DATA C cL
L1+
Qc Qc
=D
DATA D ‘ JL
7
QD QD

8E-0373

DEC 74197 IC (Sheet 2 of 2)
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Part 111

APPENDIX I
TRANSPORT SIGNAL DESCRIPTIONS
AND INTERFACE INFORMATION

All commands from and to the input/output connector are preconditioned by loading the machine and placing it
on-line using the front panel controls. The next commands set up the recorder.

L1.1 Setup Commands

Signal Pin No.
Transport Select P1-J
(SLT)

Data Density Select P1-D
(DDS)

(Dual Density Only)

I.1.2 Tape Motion Commands

Signal Pin No.

Overwrite P1-B
(ovw)
(Optional)

Synchronous Forward P1-C
Command
(SFC)

Synchronous Reverse P1-E
Command
(SRC)

Description

A level that when true enables all the adapter drivers and receivers
in the transport, thus connecting the transport to the controller.
The transport must also be on-line, and SLT must be true for the
entire write sequence (until tape motion stops). The SLT level
may be removed to disconnect the machine from the system. The
machine will remain in the last condition established by SWS.

Used when the TRANSPORT DENSITY SELECT switch is in the
remote position. When true, this level selects the high read
density (dual density).

Description

A level that when true conditions appropriate circuitry in the
transport to allow updating (rewriting) of a selected record. The
transport must be in the write mode of operation to utilize the
OVW feature.

A level that when true, with the transport ready and on-line,
causes tape to move forward at the specified speed. When the
level goes false, tape motion ramps down and ceases.

A level that when true, with the transport ready and on-line,
causes tape to move in a reverse direction at the specified speed.
When the level goes false, tape motion ceases. If the load point
marker is detected during an SRC, the SRC will be terminated. If
an SRC is given when the tape is at the load point, it will be
ignored.



Signal

Rewind Command
(RWQO)

1.1.3 Write Commands
Signal

Set Write Status
(SWS)

Write Data Inputs
WDP
WDO
wD1
wD2
WwD3
WD4
WDS5
WD6
WwD7

Write Data Strobe
(WDS)

Write Amplifier Reset
(LRC PLS)

Pin No.

P1-H

Pin No.

P1-K

P2-L
P2-M
P2-N
pP2-p

P2-R
P2-S

P2-T
P2-U
P2-v

P2-A

pP2-C

Part 111
Description

A pulse input will rewind the tape past the load point and stop.
The transport will then initiate a load forward sequence and
return the tape to the load point marker. This input will be
accepted only if the load point output is false. The transport may
be taken offline while rewind is still in process. Rewind will
continue normally.

Description

A level that must be true at the leading edge of an SFC (or RUN
and FWD) when the write mode of operation is required, and
must remain true for a minimum of 10 us after the leading edge
of the SFC (or RUN and FWD). SWS is sampled at the leading
edge of the SFC or SRC (or RUN and FWD), toggling the
read/write flip-flop to the appropriate state. Internal interlocks in
the 9800/9700 will prevent writing in the reverse direction, when
the write enable ring is missing, when the tape unit is off-line,
when loading to a load point, and during a rewind.

These are levels that if true at WDS time will result in a flux
transition being recorded on tape (transport is in the write mode).
Data inputs must have settled 0.5 us before the leading edge of
the WDS pulse and must remain quiescent 0.5 us beyond the
trailing edge of the WDS pulse. The CRCC is written by providing
the correct data character together with a WDS four character
times after the last data character of the record.

The LRCC is written using the WARS signal. The LRCC can also
be written by providing the correct data character together with a
WDS. If the LRCC is written (DATA-WDS) in this manner, a
WARS should be given one character time after the LRCC to
ensure proper IRG erasure in case of data input error.

A pulse of 2 us nominal width for each character to be written.
Writing occurs on the leading edge of the WDS. WDS may be a
1 us minimum, 3 ps maximum pulse. Data inputs must have
settled for at least 0.5 us before the leading edge of WDS and
remain quiescent for at least 0.5 us beyond the trailing edge.

A pulse of 2 ys nominal width that, when true, resets the write
amplifier circuits on the leading edge. The purpose of this line is
to enable writing of the longitudinal redundancy check character
(LRCC) at the end of a record. This ensures that all tracks are
properly erased in an interrecord gap (IRG).

The leading edge of the WARS pulse should be eight character
times after the leading edge of the WDS associated with the last
data character in the block (four character times after the CRCC
is written).

12
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1.1.4 Read Commands

A read-after-write machine will always have read selected. When write is selected (SWS), the data just written will be
read back using a high threshold level on the read amplifiers. When SWS is false, the normal threshold is applied to
the read amplifiers.

Signal Pin No. Description
Automatic Clipping P3-6 When true, this level overrides the automatic clipping level
Level Disable electronics and holds the read electronics in the normal clipping
(ACLD) level.

I.1.5 Shutdown Commands

The use of a given magnetic tape unit may be terminated by an offline command. Once this command is given, the
tape unit may be returned to an adapter command only by operating the front panel ON LINE switch.

Signal Pin No. Description
Off-Line Command Pi1-L A level or pulse (minimum width 2 us) that resets the on-line
(OFFC) flip-flop to the zero state, placing the transport under manual

control. It is gated only by SELECT in the transport logic,
allowing an OFFC to be given while a rewind is in progress. An
OFFC should be separated from a rewind command by at least
2 .

1.2 INTERFACE OUTPUT SIGNALS

All output signals are enabled only when the tape transport is on-line and selected.

1.2.1 Status Outputs

Signal Pin No. Description
On-Line P1-M A level that is true when the on-line flip-flop is set. When true,
(ONL) the transport is under remote control. When false, the transport is

under local control.

Transport Ready P1-T A level that is true when the tape transport is on tape; that is,

(RDY) when the initial load sequence is complete and the transport is
not rewinding. When true, the transport is ready to receive a
remote command.

High Density Indicator P1-F A level that is true only when the high-density mode of operation

(HDI) is selected.

(Dual Density Only)

File Protect P1-P A level that is true when a reel of tape without a write enable ring

(FPT) is mounted on the transport supply (or file) hub.

Write Enable P1-S A level that is true when a reel of tape with a write enable ring is

(WEN) mounted on the transport supply (or file) hub. Opposite of file
protect.

I3
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Signal Pin No. Description
Load Point P1-R A level that is true when the load point marker is under the
(LDP) photosensor and the transport is not rewinding. After receipt of

an SFC, the signal will remain true until the load point marker
leaves the photosense area. (Circuitry using this output should
not use the transitions to and from the true state.)

Tape Running P1.v This is a level that is true when tape is being moved under capstan
(RNG) control and remains true until tape motion has ceased. (Includes
forward, reverse, an rewind tape motion.)

End-of-Tape P1-U A level that is true for the duration of the EOT marker. (Circuitry

(EOT) using this output should not use the transitions to and from the
true state.)

Rewinding P1-N A level that is true only when the transport is engaged in a rewind

(RWD) operation or returning to the load point. (Goes true

approximately 5 us after a rewind command is given.)

1.2.2 Read Outputs

Read outputs are present at all times in tape units when a dual gap head is used (read after write). The high threshold
level is selected internally when SWS is selected. In a read/write tape unit (single-gap head), read outputs are
inhibited when SWS is true.

Signal Pin No. Description
Read Data Strobe P3-B A pulse of 2 ys minimum width for each data character read from
(RDS) tape. Although the average time between two read data strobes is

71 (sec) = [1/s-d)]

where

’

s = tape speed in inches per second
d = density characters per inch

the minimum time between consecutive read data strobes is less
than this figure due to skew and bit crowding effects. A
guaranteed safe value for the minimum time is 1/2 7 4.

Read Gap Detect P3-N A level that is true approximately nine character spacings after
(RGAP) the last data byte, and remains true until the first data byte of the
subsequent data block.

NOTE
This level will be true whenever tape motion is at rest.
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Signal

Read Data Level
RDP
RDO
RD1
RD2
RD3
RD4
RD5
RD6
RD7

Pin No.

P3-1
P3-3
P34
P3-8
P3-9
P3-1
P3-1
P3-1
P3-1

Part H1

Description

Nine staticisers are provided, which act as a one-stage read
deskewing buffer. Each output is a level that changes to the
appropriate state approximately 1 us before the read data strobe
and remains in that state until 1 us before the next read data
strobe. Data lines return to false condition in the IRG when tape
motion stops, regardless of the last character read.

It is recommended that read data strobes and the read gap detect
be ignored during the first read or write operation from load
point for 7, ms after the load point output goes false, where
72 = 1000/s (s = speed of tape unit).

The read gap in a read-after-write tape unit is downstream from
the write gap. Thus 'when the write gap is initially energized, the
read gap may detect a flux change depending on the initial state
of magnetism on the tape.

1.3 SUMMARY OF INTERFACE CHARACTERISTICS

Figure I-1 shows the location of connectors and pin numbers with signal names.
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Write Data Strobe

N. C.

Write Amplifier Reset
Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Write Data Channel P
Write Data Channel O
Write Data Channel 1
Write Data Channel 2
Write Data Channel 3
Write Data Channel 4
Write Data Channel 5
Write Data Channel 6
Write Data Channel 7

CONTROL CONNECTOR J1
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Spare

Overwrite (Not Used)
Synchronous Forward
Data Density Select
Synchronous Reverse
Data Density Indicator
Rewind Command
Select

Set Write Status

Mnemonic

REC

LRCPLS

WDP
WDO
WD1
wD2
WD3
WD4
WD5
WD6
WD7

OVERWRITE
FWD MOT

DDS (Not Used)
REV MOT

DDI (Not Used)
RWND PLS

SEL DRIVE (1:0)
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Signal

Off-Line Command
On-Line Command
Rewinding

File Protect

Load Point

Write Enable
Transport Ready
End-of-Tape

Tape Running

READ CONNECTOR J3

Read Data Channel P
Read Data Strobe
Read Data Channel O
Read Data Channel 1
Not Used

Auto Disable (Not Used)

Not Used
Read Data Channe! 2

— Read Data Channel 3

!

i

)

Figure I-1 Summary of Adapter Characteristics

I-6

Not Used

Not Used

Gap Detect

Not Used

Read Data Channel 4
Read Data Channel 5
Not Used

Read Data Channel 6
Read Data Channel 7

Mnemonic

OFF LINE PLS
DRIVE (0:1) ON LINE
RWNDG

WRLCK

LOAD POINT

WRITE ENB

XPRT RDY

END OF TAPE

TAPE RUNNING
STATUS (Not Used)

RDP
RD STRB

RDO

RD1

RD2
RD3

RD4
RD5

RD6
RD7
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APPENDIX J
DEC/VENDOR TS03 TRANSPORT
PART NUMBERS
Vendor Number DEC Number Description
154-0035-001 29-21904 Tape Path Alignment Tool
190-1509-001 29-21905 Tape Guide
190-2399-010 29-21906 Head Assembly
190-2641-001 29-21907 File Protect Assembly
190-2747-001 29-21908 Tape Cleaner Assembly
190-3631-005 29-21909 Read Preamplifier Module
190-3645-002 2921910 Ramp Generator Module
190-3841-001 29-22269 Control Terminator Module
190-3842-001 29-21911 Interface Control Module
190-3843-001 29-21912 Tape Motion Control
190-3844-001 29-21913 Sense Amplifier/Driver Module
190-3848-001 29-21914 Write Amplifier (4-Channel) Module
190-3849-001 29-21915 Write Amplifier (5-Channel) Module
190-3860-001 29-22268 Data Terminator Module
190-4178-004 29-21916 Quad Read Amplifier Module
190-4179-004 29-21917 Read Amplifier/Clip Control Module
190-4220-001 29-21918 Mag Pot PLB
190-4306-001 29-21919 Servo Preamplifier Module
190-4352-001 29-21920 Voltage Regulator PCB
190-4845-001 29-21921 Timing Delay Module
192-9900-001 29-21922 Test Panel
190-4448-001 29-21923 LED Display
190-4441-001 29-21924 Voltage Regulator/Servo Power Amplifier
190-3468-001 29-21925 Module Extender
190-2647-002 29-21926 Tension Roller
190-2484-001 29-21927 Capstan Motor
128-0091-001 29-21928 Spring
125-0030-006 29-21929 O-Ring
190-4218-001 29-21930 Mag Pot
190-4438-001 29-21931 Reel Motor
151-0057-001 29-21932 Switch
190-1139-001 29-21933 Broken Tape Sensor
190-1138-001 29-21934 Tape Photo Sensor
151-0038-001 29-21935 Switch
125-0006-001 29-21936 Reel Drive Belt (Supply)
125-0015-001 29-21937 Reel Drive Belt (Take-Up)
125-0008-103 29-21938 Bearing
125-0040-001 29-21939 Bearing
154-0001-001 29-21940 Capstan Puller
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Vendor Number DEC Number Description
190-4474-601 29-21941 Transformer

148-0114-001 29-21942 LED Fairchild FLV-102
148-0108-001 29-21943 Diode MR751

148-0122-001 29-21944 Power Transistor MJ802
151-0802-002 29-21945 Fuse Holder

115-3625-199 29-21946 Capacitor (18K MFD or larger)
115-3610-449 29-21947 Capacitor (40K MFD or larger)
198-0100-001 29-21964 Hub Repair Kit

148-0121-001 29-10334 Power Transistor MJ4502
148-0075-001 29-19037 Transistor 2N4910
148-0053-001 15-10008 Transistor 2N3055A
148-0102-003 15-10712 Transistor MJ-900
148-0102-004 15-10853 Transistor MJ-1000
198-0133-030 90-07217 Fuse 3 A-3 AG(115V)
198-0133-015 90-08388 Fuse 1.5 A-3 AG (230 V)

J-2
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