


























































































































































































































































































































The assertion of END PT H sets a flip~=flop, which remains set until
either the tape 1is rewound or EOT is negated while the tape is
traveling in the reverse direction, Thus, {f the tape s moved
forvard past the EOT marker, the END PT flipe-flop remains set even
after the marker is passed and 1is cleared only by rewinding or
reversing the tape back past the EOT marker, Setting the END PT
flip~flop has the following effects:

1, If the TU45 1is off?line forward tape motion stops and the
transport does not accept manual forward commands until the
tape Is rewound or reversed off the EOT marker,

2, If the TU45 is on~line and selected by the TM0®2, the TU45
signal END PT (SB) L is asserted, indicating to the TM@2 that
it has passed the end point,

NOTE

Notice that 1f TU45 is on-line, it does
not stop automatically upon detecting
EOT, It is permissable to write data up
to 10 f£t, past the end point, It is up
to the programmer to ensure that he does
not run past thls point,

The assertion of BOT H has the following effects:
1. The TU45 accepts no new rewind commands,

The LD PT indicator is 1lit,

2, 1If the TU45 is on~line and selected by the TM02, it asserts
the transport bus signal BOT (SB) L, indicating to the TMO02
that {t is at BOT.

Write Lock = To protect tapes from inadvertent erasure, tape reels are
provided with a write enable ring, If a reel of tape {s mounted on
the TU45 Tape Transport with 1its write enable ring removed, this
condition s sensed and the -transport refuses to honor any vwrite
commands, Further, if the transport is on-line and selected by Iits
controller, it asserts WRL (SB) L to the TMO2 Tape Controller,
indicating to the TMA2 that it is write-locked,
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SEE NOTE.2 | SEE NOTE { -
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NOTES: !
BACK SIDE (1) Photo ref shall not p de beyond
edge of tape and shall be free of wrinkles and excessive ad-
hesive, Marker dimensions: length, 1.2 + 0.2 inch; width,
0.19 + 0.02 inch; thickness, 0.0005 + 0.0001 inch.
FRONT VIEW (2) Minimum for test area; maximum for recording.

SCHEMATIC OF TAPE WINDING (3) Tape shall not be attached to the hub.
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Figure 3,5=1 Tape Markers, Recording Area, and Tape Wind

Principally, the assembly consists of the write-lock solenoid and the
writeelock switch, When no write enable ring is inserted in the file
reel, a feeler attached to the end of the solenoid shaft extends into
the writeelock slot on the back of the reel, This feeler puts the
write=lock switch in its normally closed position, asserting WRL (SB)
L, When a write enable ring is inserted in the file reel, the ring
pushes back the solenoid shaft, actuating the writeelock switch and
negating WRL (SB) L, If the write enable switch is actuated the
writeelock solenoid is engaged to withdraw the writee-lock feeler from
contact with the ring, This keeps the writeelock switch actuated
until the tape is unloaded and reduces wear of the write~=loCk assembly
and write enable ring during tape unit operation,

‘3,5,2 OneLine Operation ‘
When the TU4S is oneline all transport operations are directed by the

TM@2 via the slave bus, The slave bus connects the TMP2 Tape
Controller to up to eight TU45 Tape Transports,
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3.5.2.1 Transport Selection and Status Reporting = All of the tape
transports in a system are wired to the same slave bus, but only one
transport can be logically connected to the bus at one time, 1i.e.,
only one transport can transmit its status to the TM02 Tape Controller
and respond to commands, and only one transport can be reading or
writing data at a given time,

To select the particular tape transport to converse with the tape
controller, the controller transmits a binary code on bus lines SS00
(sSB) L, 8S01 (sB) L, and SS02 (SB) L. Each transport on the bus
compares this c¢ode to the transport number determined by the unit
select switch, If the selection code transmitted by the TM02 Tape
Controller matches the transport number, and the transport is on=line,
the transport logically connects itself to the slave bus, All other
transports remain 1logically disconnected and nejither transmit nor
respond to bus signals,

when a particular transport is logically connected to the slave bus,
it transmits status information to the tape controller as follows:

7CH (SB) L A Always negated in the Tape Transport,

BOT (SB) L Asserted when the tape is positioned at 1load
point (beginning of tape),

END PT (SB) L Asserted when the End Point flip~flop is set,

WRL (SB) L Asserted when the Tape Transport is
writeelocked,

RWS (SB) L Asserted when the Rewind Status {RWS)

flip=flop is set,

SDWN (SB) L Asserted when the transport is settling down
following an operation, 1l,e,, asserted for
about 5,2 ms following the command to
terminate an operation while the capstan is
coming to a halt, ‘

TUR (SB) L Asserted when the . tape unit 1s ready to
receive: any command; i.e.¢ when the
transport is neither performing an operation
nor settling down following an operation,
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3.5.3 Tape Motion Initiation (On=Line)

Wwhen DRV SET PLS is generated by the Massbus Interface module (MBI 6),
the TM02 negates STOP L (TCCM 3) and asserts SLAVE SET PLS L (TCCM 4)
_and EMD L (TCCM 3) on the. slave bus (Figures 3.5-2 and 3.5-3), During
a read or write data operation, this is a consequence of the assertion
of RUN H by the Massbus Controller, .During nondata transfer
operations that require tape motion, this is a consegquence of loading
the corresponding function code (GO bit set) into the Control register
(R0OO),

SELECT L
{(
1)
/ {(
SLAVE SET PLS L % l._J 1))
((_
TUR (SB) L )
(
EMD (SB) L )T
START MOTION STOP MOTION
"I DELAY [ (”L - DELAY f"

ACCL L .

WRT CLK H FU'“'[ ------------------------------ ]_U.
STOP L

SDWN (SB) L

10-1295%

Figure 3,5-2 Tape Motion Timing

If a TU45 is-selected, oneline, and loaded with tape (MOL H asserted),
it responds to SLAVE SET PLS and the FWD, REV, and RWND command lines
of the slave bus by setting the corresponding motion control.
¢lip-flops (i,e,, FWD, REV, and RWND flip-flops], If the WRITE
command line is asserted, along with the RWND command 1line, SET
" OFFLINE L 1is generated, If WRITE i{s asserted but RWND is not, SLAVE
SET PLS sets WRITE H (MTA) and is transmitted to the TU45 to activate
WRITE and ERASE circuits,
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Motion control signals (FWD(1) H, REV(1) H & RNND H) within the MTA
control the capstan servo and drive circuits as described in the TU45
Manual, At the same time, WRITE(1) H (IN MTA), if set, causes tape to
be erased, generating IRG as the tape comes up to speed and the start
motion delay times out, Simultaneously with motion initiation, EMD L
gates the motion delay presets onto the Read Data lines of the slave
bus (SC 2) and loads them into the Motion Delay Counter in the TMO0O2
(ICCM 3), When EMD L is negated, the counter is upcounted by 800 BPI
CLK until it reaches a count of 2 'to the i14th power, at which time
ACCL H and READING L are asserted, and further clocking is inhibited.
The presets of the counter determine the time interval necessary to
reach a count of 2 to the 14th power, and hence the duration of the
motion delay, when an erase or write tape mark operation is
performed, the presets to the motion delay may be modified.
Modification occurs only when starting in the forward direction, not
from BOT (E60 pins 3, 4, 5, and 6), and adds 48 ms to the start motion
delay:s this produces an extended IRG on tape. The presets depend on
the type of operation performed (read/write), the direction of tape
motion, and other parameters, Table 3,5=-1 1lists the motion delays
generated under the various conditions, READING L enables the read
circuitry in the TM02, ACCL L s transmitted to the TU45, where it
enables generation of WRT CLOCK and other read and write functions,

Once forward or reverse tape motion is initiated, it cohtinues (unless
a TU45 mechanical or power failure 1iIs sensed) until the TM02 transmits
STOP L asserted to the transport,

If a rewind operation is being performed, STOP L is asserted as soon
as DRV SET PLS is negated, 0Once the Rewind Status flip-flop is set,
the TU4S performs the rewind operation independently. The TU45
.notifies the TM02 that it is performing a rewind by asserting RWS L on
the slave bus, When the rewind control sequence {s over, motion
terminates automatically and the TM02 s notified when the TU45
asserts SET SSC L (Slave Sstatus Change) on the slave bus.

Table 3.5-1

start and Stop Motion Delays

start/stop Direction of Motion Operation
- Erase/Write
Read/Space Write Tape Mark

‘'Reverse 1.6 ms ‘

Start Motion Delays Forward 1.6 ms 4.8 ms "53.3 ms
Forward from BOT 8.5 ms 72.5 ms 72.5 ms

‘ Reverse 1.0 ms
ptop Motion Delays Forward 0 .53 ms «53 ms
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Figure 3,53 Tape Motion Initiation Flowchart

3,5,4 Tape Motion Termination (OneLine) STOP L

The TU45 terminates tape motion when a pulse clears the motion control
flip-flops (M8921), Several seguences cause this to happen, depending
on the type of operation being performed (Figure 3,5-4), The various
sequences are discussed in the following paragraphs,

3.5.,4.1 Read = During a read operation, the motion termination
sequence begins when the read circuitry negates RST SHDN CNTR+ this
occurs when the read heads presumably encounter the IRG after reading
a data record or tape mark,

When a tape mark or data record (24 preamble characters for PE, 10

data characters for NRZI) is encountered, ENBL SHDN CNTR L is asserted

(TCPE S and CNRZ 4) bécause the Gap Detection Timer (TCCM 5) will be
'{pactive, and E35 pin 8 will be low, This allows ENBL SHDN CNTR L to
gate 200 BPI CLK H to shutdown Counter (ESi).
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when no envelopes are detected in PE mode, (ANY ENV H negated), or
when no RSDO pulses are received from the TU45 in NRZI mode, RST SHDN
CNTR L is negated, This allows the Shutdown Counter to be upcounted,
If the counter reaches a count of {5, EOR PLS and EOR CLR L are
produced, EOR CLR L asserts EMD L, (TCCM 3) and thereby initiates a
stop - motion delay. EMD L loads the motion delay counter with presets
gated by the TU45 onto the Read Data lines of the slave bus, just as
occurred during motion {initiation (Paragraph 3.5.3). The presets
will, however, be different during start and stop delays.

Note that because ACCL H was negated (E15, vin 2, &a high), the two
most significant bits of the motion delay counter are preset high,
asserting DECL H and negating READING L, The counter is upcounted
until overflow, at which time DECL H is negated and ACCL H is
asserted, The leading edge of ACCL H clocks the Stop flip=-flop (E57),
causing STOP L asserted to be transmitted to the TU45, STOP L clears
the FWD or REV motion control flip=-flop, and thereby causes the
capstan activating signal to be removed, As tape motion slows down,
SDWN L {s asserted by the TU45 and transmitted to the TM02, When tape
motion stops, TUR L is asserted and transmitted to the TM02,

3.5.,4.,2 Write = Termination during a write is almost identical to
that during a read, Note the difference:

1. The Gap Detection Timer (TCCM 5) is active, because WRT CLK
ENBL L |is asserted during the write, Thus ENBL SHDN CNTR L
cannot gate clock pulses to the Shutdown Counter until 1,6 ms
(24 200 BPI CLK pulses) after the last character is written.

3,5.4,3 Erase = Termination during an erase follows a sequence
similar to that of a write, The sequence starts as soon as the start
motion delay is over (READING L asserted), This activates TCCM 5 E41
(pins 8, 9, and 10), and causes the Shutdown Counter to be upclocked
immediately, because RST SHDN CNTR L remains unasserted, Thus the
stop motion delay follows the start motion delay almost immediately,
and tape (approximately 3 in.) is erased throughout,
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Figure 3,5-4 Tape Motion Termination Flowchart '
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3.5.4.4 Space = Termination during a space is similar to that of a
read, Each time an IRG is detected, a stop motion delay is generated
and STOP L s transmitted to the MTA (TU45) and <clears the motion
control flip-flop. However, as soon as SDWN L asserted is received by
the TM02, a DRV SET PLS is generated, which produces a start motion
delay and a SLAVE SET PLS, This causes.the motion control flip=flop
to be set once again., Thus, start motion delays and stop motion
delays are produced as each record 1is spaced,

Each time a record s detected, the Frame Count register is
incremented, Wwhen the Frame Count reajister overflows, or when a tape
mark is detected, further DRV SET pulses are inhibited; the motion
control flip~flop remains cleared, and tape motion ceases.

3.5.4.5 Rewind = Once the RWND flip=flop in the TU45 s set, the
transport performs the rewind operation independently. The transport
rewinds past the BOT marker, then spaces forward until it encounters
the BOT marker again, RWND STATUS H will go low, It also causes RWD
STATUS to change (MTA) and assert SSC PULSE on the slave bus,

3,5.4.6 Operation Incomplete (OPI) = The 0PI bit of the Error
register 1is set when the end of a record is not detected within 4,2
sec of the initiation of a read or a space operation, or if the end of
a record 1is not detected within .42 sec after the initiation of a
write operation, If OPI H is asserted, 200 BPI CLK H is gated to the
Shutdown Counter, The shutdown sequence beains i1f or when RST SHDN
CNTR L is negated, Thus, if a record has not been detected, shutdown
begins {immediately, If a record 1is being detected, the shutdown
sequence bhegins at the end of the record, :

3.5.5 Performance Checks

Refer to the Acceptance Procedure in the appropriate system manual
(TJU45 or TwWu4S) whichever is applicable, .
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READ (PE)

CONTENTS

3.6.1 Read Heads and Amplifiers
"3.6,2 Data Sync

3.6,3 Preamble Detection

3.6,4 Data Detection

3.6,5 Postamble Detection

3.6,6 IRG Detection

3,6.7 1DB Detection

3,6,8 Tape Mark Detection

3.6.9 Performance Checks

3,6 INTRODUCTION

This section discusses the operation of the TM02 read circuitry when
operating in PE mode, The PE read data path (reference Figure 2.6) is
covered from the digital read to the inputs of the Bit Fiddler. Bit
Fiddler read operation is described in section 3.8 (MB906).

3,6,1 Read Heads and Amplifiers

The outputs of the TU45 Read Amplifier are routed to the slave bus via

a type 8266 multiplex on the MTA module M8921. The read data signals

. are then transmitted to the TCCM module in the TMO2, where they are
multiplexed to the three pData Sync modules (M8901-YC)x*, .

¥ The M8901;YA is used in some earlier TM02’s, however the M8901-YC 1;
the most current revision and s the only module currently being

shipped,
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The output of the SLAVE Read Data flip-flop follows the polarity of
the magnetic field on the tape; it contains the data in phase encoded
form,

3.6,2 Data Ssync

The Data Sync module (MB8901=-YC) contains three sections, each of which
processes a single track of read data (Figure 3,6=1), Each of these
sections contains a data discriminator, a phase=locked clock, a Deskew
Buffer, error detection circuitry, and error correction circuitry
(Figure 3.,6-2). To process nine tracks of data, three Data Sync
modules are required,

NOTE

Operation of all sections of the
M8901-YC Data Sync module is identical,
Therefore, all discussions of Data Sync
operation reference section A schematics
(DS 2 and 3), unless otherwise
specified,

3.,6,2,1 Phase=Locked Clock = Conversion of phase encoded data 1into
binary data requires generation of a data window for each track in
sync with the data transitions in the track., The direction of the
data transition within the data window determines whether a 1 or a 0
‘bit 1s detected,

The phase=locked clock (DS 3) operates to generate the data window and
to keep it in sync with the incoming data stream, The heart of the
phase=locked clock is a voltage controlled oscillator (VCO) and a
phase detector (type 4044), The phase detector senses the phase
relationship between incoming data transitions (BIT STRB) and the VCO
output signal divided by 32 (TP3), I1f the frequency of data
transitions increases (decreases), BIT STRB begins to lead (lag) TP3.
This increases (decreases) the VCO output frequency and brings the two
signals back in phase, Thus, the frequency of TP3 becomes the same as.

the freguency of BIT STRB, The data window (WINDOW) is generated 90
degrees out of phase with TP3 (DS 2 and Figure 3,.,6-3).

3.6.,2,2 Data Discriminator = The data discriminator converts the
phase encoded data on its track into binary form: 1 = high, 0 = low.
To do so, the data window must first be synchronized to the frequency
of the incoming data., It is for purposes of synchronization that the
preamble is used.,
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Figure 3.6=1 Data Sync Channels

To understand the operation of the data discriminator, it should be
noted that the data discriminator operates in three modes (Figure
3.6-4)3 :

1. During the start motion delay, READING H i{s negated, causing
ANY TRANS L (Any Transition) to be asserted (TCPE 5), During
this condition, IDB may be detected (Paragraph 3.6.7).

2. When the motion delay times out, ANY TRANS is negated,
During this condition, preamble 0°’s may be detected
(Paragraph 3.6.,3).

3., When 24 preamble 0°‘s are detected, RECORD ACTIVE and ANY
TRANS are asserted, During this condition, the preamble 1°s
character and data are detected (Paragraph 3.6.4).

3.6,2,3 Deskew Buffer = The Deskew Buffer stores -the binary data
detected by the data discriminator until a whole tape character
becomes available, Because eight bits of data can be stored for each
track, a skew of up to seven tape characters can be accommodated,

The Deskew Buffer is implemented by nine type 74172 2 by 8 random
access  registers, Each register buffers data (RD BUFFER I) and flux
reversal information (BIT STRB OCCURRED) for a single track, Each
register 1is 1loaded as data bits become available., The output of the
.register depends on its RD ADDR input (common to all the registers
that make up the .Deskew Buffer), and 1Is read when a whole tape
character becomes available. The RD ADDR is then incremented, and the
read circuitry waits for the next tape character to become available,
Deskew Buffer operation is described 1in more detail 1in Paragraph
3.6.4.1,
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3.6.2.4 Error Detection = The error detection circuitry senses when
}a data transition falls to occur, Error detection is described in
more detail i{in Paragraph 3,6,4.2.

3.6,2.5 Error Correction = The error correction circultry performs
on=-the-fly error correction, Error correction i1s described in more
detail in Paragraph 3.6.4.2.

3.6,3 Preamble Detection

Because all sections of the Data Sync modules operate in the same
manner, this discussion describes the operation of one section:
‘M8901=-YC, Section A, (DS 2 and 3). Reference Figures 3,6=5 and 3,6=-6,

The preamble 0°’s are input to XOR gate E35, If tape motion is in the
forward direction (REV L negated), E35 inverts A RDA H;} thus, the
output of E35 is of proper polarity for both forward and reverse read
"operations, E15, E14, and their associated circuitry function to
produce a positive pulse (BIT STRB H) each time the output of E35
transitions, However, because ANY TRANS is negated and E14 and F24
are "common collectored,” BIT STRB H pulses are produced only on
negative=going transitions, (The negative=going transition
corresponds to the data transition of preamble 0°’s).

BIT STRB H asserts WINDOW H if it was not already asserted, This
operation synchronizes WINDOW H with the incomina data, On its
trailing edge, BIT STRB H asserts BIT STRB OCCURRED., Since BIT STRB
OCCURRED H {s asserted when WINDOW H is negated, ENV H iIs generated
(DS 3, E30), Each time the output of E35 transitions low, BIT STRB H
is asserted; ENV H remains asserted as long as BIT STRB occurs at th

expected data rate, . :

SINGLE DEAD TRACK & PARITY ERROR
( FROM M8802-YA) -

DATA : J
TRACK X DATA P/0 DESKEW | DESKEWED DATA ERROR DATA
*1 piscriMINATOR |_FLUX REVERSAL BUFFER CORRECTION OUTPUT
INPUT NFo > .
FLUX ‘REVERSAL
INFO
WINDOW
y
PHASE - ERROR DROPPED BIT
LOCKED DETECTION |—— — » DESKEW BUFFER OFLO
——— DEAD TRACK cs - 1621

Figure 3,62 One Section of the bata sync Module
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Figure 3,6-3 Data window Generation
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Figure 3,6-4 Data Discriminator Modes

When ENV H is detected on a sufficient number of tracks (TCPE 4), a
clear 1input 1is removed from the character counter (E9 and Ei14),
allowing it to be upcounted by DATA HALF H, Because DATA HALF occurs
at the PE data rate, the outputs of the character counter represent
the number of preamble 0’s read, When the character counter reaches a
count of eight (CT 3 H asserted), 'the Preamble flip-flop 1is set (TCPE
S). When the character counter reaches a count of 24 (CT3 H and CT 4
H asserted), the Record Actlive flip=~flop is set, Wwith RECORD ACTIVE
~asserted, ANY TRANS L is asserted, and the data discriminator operates
in its third mode, By this time, the phase=locked clock |is
synchronized to produce WINDOW H in sync with the data being read,

As preamble 0°’s continue, WINDOW H is always asserted at the time
E35°'s output transitions low. This transition produces a BIT STRB H
pulse which clocks the Read Buffer. But because E35’s output is
already low, the buffer remains reset,
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3.6,4 Data Detection

When the preamble 1°’s character appears (Figure 3,6~5), BIT STRB H is
produced at the positive transition of E35's output (DS 2), thereby
setting the Read Buffer flip-flop. Because WINDOW H has been
synchronized to the PE data transition time, BRIT STRB H occurs only
during the data transition time, and will set or clear the Read Buffer
depending on the direction of transition. Therefore, the binary
output of the Read Buffer is a decode of the RDA phase encoded data,

3.6,4,1 Deskew Buffer = whenever WINDOW H is negated, the Deskew
Buffer (DS 3, E33) is loaded with the contents of the Read Buffer and
Bit Strobe Occurred flip-flops. However, during the preamble, only
location 000 is 1loaded each time, When the preamble | bit is
detected, ONE DETECTED (1) H is asserted (E47 on DS 3)., ONE DETECTED
(1) H enables the Write Address Generator (E42) to increment the
Deskew Buffer write address. Thus, the preamble 1°’s bit s 1loaded
into address 000, The next bit, i.,e,, the first data bit, is also
loaded into address 000 (Figure 3.6=7), The address is now
incremented on each leading edge of WINDOW H, so that the second data
bit is loaded into 001, the third into 010, etc. After the eighth
data bit, the write address becomes 000 again, and the cycle
continues,

With ONE DETECTED asserted, counter E34 (DS 2) is enabled to determine
Deskew Buffer status, Each time a data bit is loaded into the Deskew
Buffer, the count of E34 is decremented, Each time the Deskew Buffer
is read, the count is incremented, Thus, the counter Kkeeps track of
how many unread data bits are in the Deskew Buffer,

When the Deskew Buffer contains an unread data bit In each track,
BIT READY H (common collectored) s asserted,BIT READY H causes
CHAR SHIFT H and ENB RDS L to be asserted (TCPE 3). CHAR SHIFT
generates RD SYNC (0) H, which upcounts the Deskew Buffer read address
(TCPE 4), ENB RDS L enables generation of RDS H by succeeding BIT
READY H pulses, RDS H causes the output of the Data Sync modules
[i.e., the contents of Buffer B (Paragraph 3.6.4.2)] to be read and
assembled by the Bit Fiddler, ‘ ’

If skew of more than seven characters occurs during the read
operation, the Deskew Buffer Status Counter of the leading track will
be downcounted to seven, causing OVERFLOW L to be asserted., This sets
the INC/VPE error bit in the Error register, A skew 0f three or more
characters causes the CS/ITM bit of the Error reaister to be set,
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Figure 3,6-5 Data Discriminator Timing Diagram

3.6.4.2 Error Detection and Correction = If BIT STRB does not occur
during any data cell, ENV H is negated and the DD TRK (Dead Track)
flip=-flop (E39) is set, When the data of this data cell is read from
the Deskew Buffer and loaded into Buffer A (E22), DROPPED BIT H will
be generated as well. The outputs of Buffer A of each track are input
to a Parity Generator/Checker (TCPE 2), 1If there is only one droppéd
bit and a parity error is detected, PERR AND ONE DD TR H is generated;
this means that the content of Buffer A of the dead track is of the
wrong polarity, Wwhen the next CHAR SHIFT H is generated, this bit is
corrected as it is clocked into Buffer B; thus, on=the=fly error.
correction is achieved, ' :

The outputs of Buffer B are gated by PES B H (Phase Encoded Status
‘Buffered), and become RD B (Read ©Data B), The RD B lines are
multiplexed in the Maintenance Register module (MR 2) and become RD C
(Read Data C), and are then transmitted to the Bit Fiddler,
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3.6.5 POSTAMBLE DETECTION R
If on any track, a 1 bit followed by a 0 bit is read, POST PAT L 1is
asserted (DS 3 E28), It this occurs simultaneously on all tracks,
POST DETECT A, B, C, H is asserted, and the Postamble flip~flop (TCPE
5) is set, .

If for any reason, the all~i’s postamble character was read or written
improperly, the Postamble flip=flop will nevertheless be set by 8 ZERO
CHARS H. This signal is asserted by the Missed Postamble Detector
(TCPE 4) when eight all=0 characters of the postamble are detected,

With the Postamble flip~-flop set, the character counter is further
upcounted, and, when a count of 32 is reached (CT 5 H asserted), MID
POSTAMBLE (1) is asserted, This signal 1loads the Check Character
register (RO7) with dead track information MR 4),

3,6,6 IRG DETECTION

If the read heads are passing over a portion of erased tape, no
envelopes Wwill be detected, and ANY ENB H will be negated, This also
causes RS SHDN CNTR L (reset Shutdown Counter) to be negated (TCPE 5),
and allows the Shutdown counter (ES51 on TCCM 5) to be upcounted by 200
BPI CLK H, When a count of 15 is reached, EORS H and .RECORD H are
asserted, RECORD H 1indicates that an IRG is detected, while EORS H
causes a stop motion delay to be generated,

3.6.7 1IDB Detection

When the IDB is encountered, the parity read line contains alternate
1°s and 0’s; no other read lines transition,

The parity line (A RDA) is input to pin 9 of XOR gate E35 (DS 2 and
Figure 3.6,8) on the Data Sync module in slot C02, If tape {s moving
in the forward direction (REV L negated), RPA in inverted, Thus, the
output of E35 is of proper polarity for both forward and reverse tape
motion, _

Gates E15 and E14 and their associated <circuitry produce a narrow
pulse BIT STRB H each time the output of gate E35 transitions, BIT
STRB H sets WINDOW H and, on 'its trailing edge, sets BIT STRB
OCCURRED, : '

BIT STRB OCCURRED (1) H is input to the Envelope ¢£flip-flop (DS 3),.
When WINDOW H 1is negated while BIT STRB OCCURRED is asserted, this
flip=flop is set, generating ENV H (Envelope), .ENV H will remain
asserted throughout the IDB, : ‘
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Figure 3,6,8 IDB Detection Timing Diagram

During the IDB, the only track generating ENV H will be the parity
track (track 4), This condition is recognized by circuitry on the
Tape ControlePE module (TCPE 4), and allows the JDB Timer to be
upcounted by 200 BPI CLK H, When the IDB Timer reaches a count of 8,
IDB H is asserted; this prevents further counting of the IDB Timer,

‘and asserts the IDB bit of the Status register (RO1),

.3.6.8 Tape Mark Detection

A PE tape mark is defined as O0s in tracks 1, 2, 4, 5, and 8, while
tracks 3, 6, 7, and 9 are erased, (See Figure 1-3 for Digital to
Pertec track designation conversion), This pattern Is recognized in
the TM02 by the generation of ENV H in tracks i, 2, 4, 5, and 8, while
tracks 3, 6, 7, and 9 do not generate ENV, Wwhen this c¢ondition |is
detected, (TCPE 4) FMK PATTERN is asserted, and the corresponding bit
in the Status register (RO1) 1is set,

3,6,9 -PERFORMANCE CHECKS

Refer to the Acceptance Procedure in the appropriate system manual
.{TJU4S or TWU45) whichever 1s applicable,

3-44



READ (NRZI)

CONTENTS

3,7.1 Tape Control NRZI

3.7.2 CRCC Generation and Read
3,7.3 LRCC Generation and Read .
3.7.4 IRG Detection

3,7.5 Tape Mark Detection

3.7.6 Performance Checks

3,7 INTRODUCTION

This section discusses the operation of the TM02 read circuitry when
operating in NRZI mode, The NRZI read data path (reference Figure
2-6) is covered from the digital read to the inputs of the Bit
Fiddler, Read operation is described in sec¢tion 3,8 (M8906),

3.7.1 Tape Control=NRZI

Wwhen RSDO H is received in the TM02, it is used to generate (CNRZ 4) a
390=ns ERDS L pulse (Enable Read Strobe) and RDS H (Read Strobe),
ERDS L loads the NRZ Read Latch (CNRZ 2) with the tape character data.
The Read Latch outputs are then gated (CNRZ 3) by PES B L (phase
Encoded Status Buffered) negated to the Maintenance Register module,
The data inputs (RD B) to the Maintenance Register module are
multiplexed to the Bit Fiddler, ERDS L also <clocks the Read LRCC
register (CNRZ 3), Thus, a Longitudinal Parity Check Character and a
Cyclic Redundancy Check Character are developed as data is read, This
{s discussed in more detail in Sections 3,7.3 and 3.7.4.
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3.7.2 CRCC Generation and Read

The Read CRCC Generator (CNRZ 3) 1s <clocked at the start of an
operation by DRV SET PLS H, The register 1s then clocked by ERDS H
each time a tape character is read, and the Read CRCC 1is thus
developed, Just before the CRCC 1Is read from tape, the register
should already contain the CRCC, It should therefore be cleared when
‘the CRCC is read from tape; 1if not, a CRCC error has occurred, This
is detected by E48 and E45 or CNRZ 3, and CRCE ENBL L is asserted, 1If
the vread 1is in the forward direction, CORCRC L is asserted (CnRZ 2),
and the corresponding bit is set in the Error register.

During a reverse read, when the second RDS H pulse is produced, REV
CRCS L is asserted, During a forward read, FWD CRCS . is asserted
when Binary Counter E16 on CNRZ 4 reaches a count of three; this
occurs three character cells after the last data character has been
read (i.,e,, when the CRCC is read).

REV CRCS L or FWD CRCS L generate CHK CHAR L. The negative=going edge
of this signal clocks the Check Character register (R07) with the CRCC
just read from tape,

3.7.3 LRCC Generation and Read

The Read LRCC register (CNRZ 3) 1is <cleared at the start of an
operation by DRV SET PLS H. The register is then clocked by ERDS L
each time a tape character is read. Each time a one~bit 1s read on a.
track, the corresponding bit in the register is toggled., Therefore,
just before the LRC tape <character 1Is read, the register should
contain the LRCC, When the LRC tape character is read, the register
should contain all 0’s; if it does not an LRCC error has occurred,
This 1is detected by E43, E49, E45, and E13, and LRCE ENBL H is
generated, Note that during a reverse read (FwWD L negated), LRCC
error 1is 1inhibited, This 1{s because the LRCC is ignored during a
reverse read, LRCE ENBL H causes the PEF/LRC flip-flop (CNRZ 2) to be
set, thereby setting the corresponding bit in the Error register,

Because the LRCC is the last character read in a record, it 1is

preserved in the Data Fleld of the Maintenance register (R03), It can
therefore be checked by performing a register read of RO3,
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3,7.4 1RG Detection

As data is read off the tape and RSDO is transmitted from the TU45 to
the TM02, RST SHDWN CNTR L (CNRZ 4) constantly keeps resetting the
Shutdown Counter (TCCM 5), If RSDO pulses terminate, the Shutdown
Counter s enabled for counting by 200 BPI CLK H, ([During a write
operation, the Gap Detection Timer (TCCM 5) must first time=out before
the Shutdown Counter is enabled,] When the Shutdown Counter reaches a
count of 15, EORS H and RECORD H are asserted, EORS H causes a Stop
tape motion delay to be generated, RECORD H signifies that IRG has
been detected,

If data is again detected after a count of SHDN=8, and before the stop
motion delay, a Nonstandard Gap error (NSG) is generated, and the
corresponding bit in the Error register is set,

3.7.5 Tape Mark Detection

A set of two isolated characters, separated from each other by six to
eight character lengths of erased tape is recognized as an NRZI
(nine=-channel) tape mark by the TMO02,

Refer to the NRZI tape mark detection loaic located on CNRZ 4, The
Short Record flip~flops E17 were initially cleared by READING H
negated, during the start of motion delay, As the read heads pass
over the IRG, no RSDO H pulse sets the Tape Mark Wwindow flip=flop,
because NO CHAR RD L is asserted, The same RSDO pulse also sets the
short Record I flip-flop, which negates NO CHAR RD L and enables the
Binary Counter (E19) to be upcounted by WRT CLK,

If the next RSDO H pulse occurs while the Binary Counter is at a count
of 12 through 15, TPMK WINDOW (1) L will remain asserted, At the same
time, SHORT REC I (1) H will be negated, and SHORT REC II (0) L will
be asserted, :

These three conditions activate E13 (pins 1, 2, and 13), and generate
ENBL SHDN CNTR L, If no other characters are soon detected, the
Shutdown Counter will assert SHDN=8 H, which will cause the NRZ TMRK
flip=flop to direct set, :

In nine-track tape units, the Binary Counter {is preset to 6.

Therefore, the tape mark is valid if the second character arrives six
to nine character lengths after the first,

3,7.6 Performance Checks

Refer to the Acceptance Procedure in the appropriate system manual
(TJU4S or TWU4S5) whichever is applicable,
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BIT FIDDLER READ (MB926)

CONTENTS

3.8.1 M8906 Bit Fiddler Operating Modes
3.,8,2 M8906 Bit Fiddler Read Operation
3.6.3 Pe;formance Checks

3,84 Adjustments

‘3,8 INTRODUCTION

This 'section| discusses the operation of the M8996 Bit Fiddler during
a ‘read data operation (reference Figure 2=6), The M89¢6 Bit Fiddler
{8 used in PDP~11 systenms,

3,8,1 M8906 Bit Fiddler Operating Modes

When OCC is asserted on the Massbus, the Bit Fiddler 1{s enabled (BF

ENABLE H asserted),(Reference the M8906 schematics and the M8996 Bit
Fiddler Read Operation flowchart (Figure 3,8-1),]) When DRIVE SET Pulse
is _generated, tape motion 1is started and the Bit Fiddler |{is
initialized by P BF RUN H (generated by signal AEMD), The 1initial
state of the Bit Fiddler during a read operation is determined by the.
tape data format and the direction of tape motion, These. parameters
determine the initial states of the Select A and Select B flip-flops,

- The format also determines the manner in which these flipe-flops will
.be toggled (see Table 3,8-1), The Format Select bits (FMTOe«3) of the

Tape COntrol_Reqiste{ are decoded in the Bit Fiddler (BF3) as follows:
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FMT(0<3) Mode

BIT 3 2 1 ]
1 1 © ©  Normal Mode (low order byte first)
1 1 2 1 Core Dump (high order byte first)
- - i

15 Mode (high order byte first)

Any other combination produces a Bit Fidﬂler Format Error (BFFMTE),

3.8,2 MB996 Bit Fiddler Read Opertion

When a tape data character becomes avajilable on the Read Data C 1lines
(RDC ©2-7), the Bit Fiddler receives RDS, This causes one or two of
the Read Latches (E1, E2, E5, and E6 on BFS) to be 1loaded by CLK A
and/or CLK B, or by CLK C and/or CLK D, depending on the states of
SELECT A, SELECT B, and CORE pDUMP., The states of SELECT B and/or
SELECT A are now altered, and, .when the next tape data character
becomes available and RDS is received, one or two other Read Latches
are loaded, The Bit Fiddler thus assembles i8-bit data words (bits 16
and 17 forced set) for transfer to the Massbus Controller, Table
3,82 shows CLK A B C D sequences for the different formats and tape
motion directions,

After each CLK A B C D cycle, an 18-pit data vord, ready for
transmission to the Massbus Controller, is sitting on the Data lines,
The Bit Fiddler (BF3) generates a parity bit DPA TM which will be
transmitted with the data word,

When the data word 1Is assembled, the Massbus Transfer (MB XFR)
flip-flop s clocked set. This produces a i1 microsecond pulse SCLK,
which i{s transmitted to the Massbus Controller and causes it to strobe
in the word on the Data lines, SCLK also resets the MB XFR flip=flop.
Consecutive tape data characters are assembled in the same manner, and

each time a data word is ready, SCLK is generated to the Massbus
Controller, :

Figure 3,82 {s a timing diagram of Bit Fiddler operation in core dump
mode during a read forward operation,

3,8,3 Performance Checks

Refer to the Acceptance Procedure in the appropriate system manual
(TJU4S or TWU4S) whichever is applicable, ' .

3,8,4 Adjustments

None,
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Initialization/Operation
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Toggled By.
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proper

Select B

Initial Toggled By

Clear RDS '

~Tape  Core Dump Clear RDS .= o Clear Alternate RDS
‘Motion - 15 Mode Clear Toggling inhibited Set RDS
Reverse Normal Mode ' Clear Toggling inhibited Set _ RDS

Tape ‘Core Dump Clear RDS Set Alternate RDS
Motion 15Mode Clear Toggling inhibited Clear RDS

Table 3,8«2
-CLK A B C D Sequences
Mode . Dircction of Tape Motion sequence

Normal Mode | Forward A&B=C&D=AGB=C&D-etc,

N o Reverse# C&D=A&B=C&D~AGB~etc,

Core Dutip Forward A«BeCeDepA=B=CeD=etc,

, Reverse C=DelA=B=C=DeA=etc,

15 Mode Forward C&D-A&BC&D-A&Betc,

' AgB=C&D-=ALB=C&Detc,

reassembly in read
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BIT FIDDLER WRITE (M8906)

CONTENTS

3,9.,1 Bit Fiddler Initialization
3,9,2 Bit Fiddler Formating
3,9.3 Bit Fiddler Timing

3,9,4 Performance Checks

3,9.,5 Adjustments

3,9 INTRODUCTION

This Bettidh' discusses the operation of thé M8926 Bit Fiddler during
a -write data operation (reference Figure 2-4), The M8986 Bit Fiddler
is used in PDP-11 systenms,

3.9.1 Bit Fiddler Initialization

Reference the M8906 Bit Fiddler schematics and the Bit Fiddler Write
Operation flowchart (Figure 3,9-1), )

When the TMO2 decodes a data transfer function code in the C(Control
- register, OCC TM 1is asserted (MBI 7); this enables the Bit Fiddler
(BF ENABLE H), wWhen the Massbus Controller is ready to transmit data,
it |places: an 18e-bit data word on the Data lines of the data bus,
places a parity bit associated with the Data lines on the DPA 1line,
~and then asserts RUN H,



When the TM?2 receives RUN H, DRV SET PLS is generated in the Massbus
Interface module (M8909), DRV SET PLS produces AEMD H (TCCM3), a

1se which, on its tralling edge, triggers a one-shot (BF2, E29) and

nerates P BF RUN H, P BF RUN H initializes the Bit Fiddler by
setting or clearing the Select A and Select B flipeflops. Because
WRITE L is asserted during a write data operation, P BF RUN H is gated
by E25 and also sets the MB XFR (Massbus Transfer) flipe<flop, MB XFR
‘H produces a 1 microsecond SCLK pulse, which resets the MB XFR
Klip-flop and is transmitted to the Massbus Controller,

When the Massbus Controller recejives SCLK, it transmits WCLK to the
TM02 and then places the next data word and its corresponding parity
bit on the data bus, WCLK, enabled by BF ENABLE, produces CLK WRT BUF
H, which 1loads the BRit Flddler wWrite Buffer (BF 4). Thus, in a data
write operation, the first data word is transferred soon after, and as
a consequence of, the assertion of RUN H, Subsequent data words are
transferred only after the first data word has been converted to tape
characters, {.,e,, after the motion delay is over (and in PE Mode,
after the preamble is written),

3,9,2 Bit Fiddler Formatting

The mode of Bit Fiddler operation during a data write is determined by
the selected data format, The Format Select bits (FMT 0=3) of the
Tape Control register are decoded in the Bit Fiddler (BF 3) as
follows?

FMT(0=3)
Bit 3 2 1 0 Mode
1 b 0 0 Normal Mode
1 1 0 1 Core Dump
1 1 1 0 15 Mode

Any other combination produces a Bit Fiddler Format Error (BFFMTE),
The selected format determines the initial states of the Select A and
Select B flip-flops, and also the manner in which the flip=-flops are
toggled (refer to Table 3,9-1), SLCT A and SLCT B are inputs to
multiplexers E16, E16, and E19 (BRF4), and determine the manner in
which a data word stored in the Write Buffer is disassembled. Note
that in core dump mode, BFO 4-7 are forced low, As SLCT A and/or SLCT
B toggle, the data word is multiplexed into characters as indicated in
Figure 3,9-2, " ' ‘
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Table 3,9~-1

Bit Fiddler Initialization/Operatidn

~ _Format Mode Select A  Select B

Initial Toggled By ) Initial Toggled By
Normal Mode Clear Toggling inhibited C(lear WRT STRB
Core Dump Clear WRT STRB Clear Alternate
WRT STRB

15 Mode Clear Toggling inhibited Set 'WRT STRB

3.9.3 Bit Fiddler Timing

When WRT STRB H pulses are received by the Bit Fiddler, it begins
disassembling the data word stored in the Write Buffer, In NRZI mode,
this occurs immediately after the start motion delay, when the TU45 is
at speed and transmits WRT CLK to the TM02, In PE mode, WRT STRB
pulses are generated after the preamble has been written,

‘WRT STRB H s generated on the Tape Control Common Mode module (TCCM
"4), wWhen DRV SET PLS H is asserted during a write data operation, the
Write Data Record flip=flop (E42) is set, generating WDR H, In NRZI
mode, (PESB L negated), this produces a high at E25 pin 6 and E46 pin
8, and enables generation of WRT STRB H when WRT CLK is produced by
the TU45, WRT STRB and WRT CLK will be at the same frequency. In PE
mode, WRT STRB H is also derived from WRT CLK$ however, PE WRT ENABLE
L - and DATA CLK H must be asserted. This occurs when the data portion
of a record is written, BRecause the frequency of DATA CLK H is half
that of WRT CLK, WRT STRB H will also be at half the frequency of WRT
CLK H (Figure 3,9-3),

Figure 3.,9-4 is a timing diagram for a Bit Fiddler write operation in
core dump mode., Each time a WRT STRB H pulse is generated, the Select
B and/or Select A flip-flops are toggled, The Frame Count register 1is

~also incremented (FCCLK H asserted) at each WRT STRB H., For each
combination of SLCT A and SLCT B, a separate character is multiplexed
onto the Bit Fiddler output lines; this character becomes available
to the write circuitry in the TCCM module,
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In core dump ( or normal) mode, completion of data word disassembly is
detected by E21 (pins 3, 4, 5, and 6) (in 15 mode, E23 pins 1, 2, 12,
and 13 detect this condition), and the MB XFR flip=flop 1is clocked
set, MB XFR H generates a | microsecond SCLK pulse, which clears the
MB XFR flip-flop, and is transmitted to the Massbus Controller, The
controller responds to SCLK with a WCLK pulse which loads the Bit
Fiddler Write Buffer with the data word on the Data lines, The
controller then places a new data word on the Data lines, places a
data parity bit on the DPA lines, and waits for the next SCLK pulse,
In the meantime, the Bit Fiddler performs its disassembly process on
the new word in its Write Buffer, When this word 1iIs disassembled,
another SCLK is transmitted to the controller; this cycle continues
until all the data has been transferred,

Each time the Write Buffer 1s loaded, a data bus parity check {is
performed, If there is a parity error, the Parity Error flip=flop (BF
3) is set and SET DPAR H {s generated, This causes the DPAR bit 1in
the Error register to be set,

If a WRT STRB H pulse occurs before the Bit Fiddler receives a WCLK
response from the Massbus Controller, SET DTE L (Set Data Timing
Error) is asserted, This causes the DTE bit in the Error register to
be set,

3.,9.4 Performance Checks

Refer to the Acceptance Procedure in the appropriate system manual
(TJU45 or TWU45) whichever is applicable,

\

3.9.5 Adjustments

None,
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3,16 INTRODUCTION

This ;section discusses the operation of the TM@2 write circuitry when
~ operating in PE mode, The write data path (reference Figure 2-4) {s

covered from the output of the Bit Fiddler to the slave bus, Bit
Fiddler write operation is described in section:. 3,9 (M89@6),

3.16.1. PE Data write

. The characters multiplexed by the Bit Fiddler into the Write Data Bit
Fiddler Output lines (WDBFO 0-7) are transmitted to the TCCM module,
In the TCCM module, the WDBFO lines are input to a parity tree (TCCM 2
"E44) and generate a vertical parity bit (0odd or even, as determined by
the program), The character (parity bit included) is applied to the A
inputs of the TCCM Write Multiplex (TCCM 2), and multiplexed to the
TCCM Write Buffer, , :
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When the Write Buffer receives WB CLK H, it {s loaded with the output
of the Write Multiplex, The complemented outputs of the Write Buffer
re applied to the D inputs of the -Write Multiplex, and 1loaded into
he Write Buffer at alternate WB CLK H pulses, This operation phase
encodes the binary data output of the Bit Fiddler,

The uncomplemented outputs‘of the TCCM Write Buffer are driven across
the slave bus to the TU45, The Write Data (WD) lines of the slave bus
are received by MTA module (M8921) of the TU4S,

3.,10.,2 PE Data Write Timing

When the TM02 decodes a Write Data function code, it places the WRITE
and FWD commands on the slave bus, W#hen the Massbus Controller
- asserts RUN, the TM02 generates DRV SET Pulse, which sets the WDR
(Write Data Record) flip=flop (TCCM 4); this enables generation of WB
CLK and REC L pulses when WRT CLK is received from the TU45, The TM(02
also transmits SLAVE SET Pulse to the TU45 (MTA), This initiates tape
motion and sets the slave in write mode., Since no flux reversals can
be effected until WRT CLK Pulses are produced, the tape is dc erased
as it accelerates,

When the transport is up to speed (ACCL H negated), the PE Write Major
States circuitry (TCPE 3) 1is enabled; at the same time, the TU45
(MTA) begins to transmit WRT CLK to the TM02, The Write Major States
circuitry enables the various segments of a PE data record (preamble
0’s, preamble 1’s, data postamble 1°’s, and postamble 0’'s) to Dbe
written, While the preamble is being written, WRT CLK generates WB
CLK and REC L pulses (RCCM 4), WB CLK 1is wused in the TCCM write
circuitry (TCCM 2) to phase encode the preamble (Figure 3,10-1), REC
L is transmitted to the TU45 and causes the phase=encoded characters
generated by the TCCM Write Buffer to be transferred to tape.

.

When the preamble has been written, the Write Major States circuitry

asserts DATA H., This enables the generation of WRT STRB in addition
to WB CLK and REC L, and changes the mode of the TCCM Write 'Multiplex
operation so that it gates data characters from the Bit Fiddler .to the
TCCM Write Buffer., The WRT STRR pulses cause the Bit Fiddler to
generate tape characters from the data words it receives from the
Massbus Controller, WB CLK pulses clock the TCCM Write Buffer and
phase encode the Bit Fiddler outputs, while the RECC L pulses,
transmitted to the TU45 cause the data to be transferred to tape, The
writing of the data portion of a PE record terminates with Frame Count
register (R05) overflow,
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Figure 3,10=1 TCCM Write Operation Timing (PE)
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3.10.3 Preamble Write Timing

The Write Major States circuitry on TCPE 3 controls various stages of
a PE write data operation, At the beginning of a write data operation
in PE mode, WDR H (TCCM 4) enables the PRE 0 flip=flop (TCPE 3) to be
clocked set by ST CLK  (state Clock), However, Write Major States
circuitry operation is inhibited until the end of the start motion
(acceleration) delay, When the start motion delay is over (ACCL
negated), the PRE 0 flip=-flop is set; PRE 0 asserts PE WRT ENB L, At
the same time, WRT CLK pulses received by the TM02 produce PE CLK, WB
CLK H, and REC L pulses (TCCM 4), PE CLK and PESB (Phase Encoded
Status Buffered) cause the S0 and S1 inputs of the TCCM Write
Multiplex (TCCM 2) to toggle as illustrated in Figure 3,10=1, Because
ONES H 1s not asserted, phase=encoded 0’s are loaded into the TCCM
Write Buffer by WB CLK. (The operation is identical to the manner in
which postamble 0's are produced, i{llustrated in Figure 3,10=1,)

The number of preamble 0’s generated is counted by ES5 and E6 on TCCM
3. (The motion delay counter, of which E5 and E6 are a part, thus
serves a dual purpose,) When forty 0’s have been generated, FORTY H
causes the PRE 0 flip~-flop to be cleared and the PRE | flip-flop to be
sety this asserts ONES L, causing the TCCM wWrite Bufer to be loaded
with a phase~encoded 1°'s character, REC L pulses are continuously
transmitted to the TU45 and cause the forty 0°’s and the 1°’s character
to be transferred to tape,

After the preamble 1°’s character is written, the PRE 1 flip=flop {is
'cleared, and the Data flip-flop Is set. DATA H asserted causes the
data portion of the PE record to be written, as described in Paragraph
3.’10.20

3.10,4 Postamble Write Timing

when the Frame Count register overflows (indicating that the data has
been written), WRITE END L is generated (MBI 9) and clears the-write
Data Record flip-flop (TCCM 4). WDR H negated clears the Data
flip=flop (TCPE 3) and causes the POS 1 flip=-flop to set, This
asserts ONES L, and changes the mode of TCCM Write Multiplex operation
(Figure 3,.,10-1), so that a phase=encoded 1°’s character 1s generated
and written on tape, The next ST CLK pulse clears the POS 1
flip=-flop. This negates ONES L and enables the postamble 0°s to be
written on tape. The ST CLK pulse that follows sets the P0OS O
flip-flop. while POS 0 is asserted, E5 and E6 of the Binary Counter
on TCCM 3 are upcounted from 40 to 80, during which time 40 postamble
i0’s are written on tape. When EIGHTY L s asserted, the P0OS 0
flip=flop is cleared; this completes the PE record.
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3,10.5 PE Tape Mark Generation

" When the DRV SET PLS is produced, the write and erase heads are
energized and cause the tape to be erased throughout the start motion
delay. DRV SET PLS also causes the TMWIP (Tape Mark Write 1In
Progress) flip=flop (TCCM 4 E42) to be set,

When the start motion delay is over, the Write Major States <circuitry
(TCPE 3) 1is enabled, and TMWIP H allows the PRE 0 flip-=flop to set,
This causes the assertion of PE WRT ENB L, which enables generation of
PE CLK, WB CLK, and REC L pulses (TCCM 4),

With PRE 0 asserted, almost the same situation exists as when preamble
0°'s are written (Paragraph 3,12.3), Forty tape characters will be
written on tape, as determined by E5 and E6 on RCCM 3, However,
because WFMK I, is asserted and input to E33 pin 12 on TCCM 2, bits 3,
4, 6, and 7 of the TCCM Write Buffer are force cleared. Thus, instead
of all=0 tape characters, only tracks i, 2, 4, 5, and 8 will contain
0s; tracks 3, 6, 7, and 9 (corresponding to bits 3, 4, 6, and 7) will
be erased, :

When the 40 characters comprising the tape mark have been written,
FORTY H (TCCM 3) causes the PRE 0 flip=flop (TCPE 3) to be cleared:
this inhibits further WB CLK and REC L pulses,

'3,10,6 IDB Generation

The IDB is written on tape automatically when the TU45 operating in PE
mode, {s commanded to perform a write operation while at BOT, The
circuitry that detects this condition is located on TCCM 3, The count
in the motion delay counter (E5, E6, E14 and E15) is used to activate
the Write IDB circuitry., During a write from BOT operation, the start
motion delay is 74ms, Approximately 0,02ms into the delay, the Write
IDB flip~-flop (E26) is forced set and asserts WRT 1ID BURST L. It
remains set for 64ms, during which time the identification burst is
written, :

. WRT 1D BURST L asserted negates ACCL (SB) L (TCCMM 3)7? this enables
‘the TU45 (MTA) to transmit WTRT CLK to the TM02, WRT ID BURST also
generates PE WRT ENB L (TCPE 3), which enables generation of PE CLK,
_WB CLK, and REC (TCCM 4), At the same time, WRT ID BURST is input to
'E33 pin 13 on TCCM 2, and force clears all the bits of the TCCM ¥rite
Buffer.except for the parity bit, WRT ID BURST H, input to E83 pin 13

~on TCCM2, enables PARITY DATA SET UP H, which causes the Write Buffer

parity bit to produce alternate 1°s and 0°’s, The net result is
~alternate 1°’s and 0’s on the parity track (track 4) while all other
tracks are erased,

3.10.7 Performance Checks

Refer to the Acceptance Procedure in the appropriate system manual
(TJU4S or TWU45) whichever is applicable,
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3.11 INTRODUCTION

This section discusses the operation of the TM02 write circuitry  when
operating in NRZI mode, The write data path (reference Figure 2=4) is
covered from the output of the Bit Fiddler °‘to the slave bus, Bit
Fiddler write operation is described in section 3,9 (M8906),

3.11.1 NRZI Data Write

The characters, multiplexed by the Bit Fiddler onto the Write Data Bit
Fliddler Output lines (WDBFO 0-=7), are transmitted to the TCCM module,
In the TCCM module, the WDBFO lines are input to a parity tree (TCCM 2
E44), and generate a vertical parity bit (odd or even, as determined
‘by the program), The character (parity bit included) s applied to
the A inputs of the -TCCM Write Multiplex (TCCM 2), and multiplexed to
the TCCM Write Buffer. : .

Wwhen the Write Buffer recelives wWB CLK H, it is loaded with the outputs

of the Write Multiplex,. The outputs of the Write Buffer are then
driven by type 75451 drivers across the slave bus to the TU45,
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The Write Data (WD) lines of the slave bus are received by the MTA
module (8921) of the TU45,

3,11.2 NRZI Data Write Timing

when the TM02 decodes a Write Data function code, it places the WRITE
and FWD commands on the slave bus, When the Massbus Controller
‘asserts RUN, the TMO2 generates DRV SET pulse which sets the WDR
(Write Data Record) flip=-flop (TCCM 4): this enables generation of WB
CLK and REC L pulses when WRT CLK is received from the TU4%, The TMO02
also transmits TU45 SET Pulse to the TU45 (MTA). This initiates tape
motion and sets the TU45, Since no flux reversals can be effected
until WRT CLK pulses are produced, the tape is dc erased as it
accelerates,

when the transport is up to speed, WRT CLK pulses are transmitted to
the TM02 and generate WRT STRB, WB CLK, and REC L pulses, WB CLK is
used to load the TCCM Write Buffer with the outputs of the TCCM HWrite
Multiplex (Figure 3.11=-1). REC L is transmitted by the TM02 to the
TU45, where it causes the tape character presently in the TCCM Write
Buffer to be transferred to tape, WRT STRB activates the Rit Fiddler
to generate the next character. .

wB'CLK, WRT STRB, and REC L pulses continue until the WDR flip~=flop is
cleared, This occurs when the Frame Count register overflows and
generates WRITE END (MBI 9),

o

3,11,3 CRCC Generation

Data input to the TCM is also input to the CRCC Generator (CNRZ 2),

The generator, clocked by wB CLK, produces the CRCC by a series of

shifts and X0ORs, The outputs of the CRCC Generator (CRC 0«7, P) are

applied to the B inputs of the TCCM Write Multiplex. After the data

portion of the record is written, the CRCC is transmitted to the Tu45
. and written on tape. :

3.11.4 CRCC and LRCC Writing Timing

When the data portion of an NRZI record has been written, the WDR
flip=flop 1s cleared; this enables Binary Counter E27 (TCCM 4) to be
.upcounted by WRT CLK. The counter, injitially preset to a count of 8,
generates CRC STRB., H when it reaches a count of 11, and LRC STRB L
when it reaches a count of 15, At a count of zero, further cilocking
is inhibited. Therefore, three clock pulses increment the counter to
11; another four clock pulses increment it to 15, so that CRC STRB H
is produced three character spaces after the data, and LRC STRB L is
generated seven character spaces after the data,
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Figure 3,11=1 TCCM Write Operation Timing

(NRZI, 1 of 9 Tracks)

Wnenever LRC STRB or CRC STRB occur, WRT CLK ENBL H 1{s momentarily
.asserted, and gates out one WB CLK H pulse and one REC L pulse, o

when CRC STRB H is asserted, the TCCM Write Multiplex (TCCM 2) gates
the outputs of the CRCC Generator (CNRZ 2) to the TCCM Write Buffer
(Figure 3,11-1),° The WB CLK produced at CRC STRB time loads the .
buffer with the CRCC., The character is driven to the MTA module in
‘the TU4S5, and applied to the TU45, When REC L s received by the
TU45, the Write Buffer in TU45 is clocked, and the CRCC is transferred
‘'to tape, three character lengths past the last data character (Figure
3.11-2),

LRC STRB L, input to E38 pin 2 ob TCCM 2, clears the entire TCCM Write

Buffer and causes 0°’s to be transmitted to the Write Buffer in the
TU45., This 'signal clears all nine buffers,
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Figure 3,11=-2 CRCC and LRCC Timing

3,11,5 NRZI Tape Mark Generation

During a write tape mark operation, WFMK is asserted, WFMK L is input
to E24 pin 12 on TCCM 2, and causes all the bits of the TCCM Write
Buffer to be cleared, while at the same time NRZ WIMK L, 7CH TM { and
7 CHTM @ are generated, These signals are input to slave bus drivers
E13 (pins 6 and 7), E21 (pins 2 and 6), and E12 (pin6), thereby
forcing the tape mark character onto the Write Data (WD) lines of the
slave bus, The tape mark character forced on the WD 1lines {is 23(8)
(nine-channel|NRZI format),

3,11,6 Tape Mark Writing Timing

When the DRV SET PLS i{s produced, the write and erase heads are
energized, and cause tape to be erased throughout the start motion
delay, DRV SET PLS also causes the TMWIP (Tape Mark Write 1In
Progress) flipe=flop (TCCM 4 E42) to set, This loads the type 74197
Binary Counter (E27) and also allows WRT CLK H to be gated by E49
(pins 8, 9, and 10) to produce WB CLK H and REC L,

- When the start motion delay is over and the first WRT CLK pulse |is
received by the TMP2, the first WB CLK H produced clears the TMWIP
flipeflop; thus, further WB CLK and REC L pulses are temporarily
inhibited, The REC L pulse produced, along with the WB CLK H pulse,
cause the Write Buffer in the TU45 to be <clocked, and transfer the
tape mark character to tape,

With the TMWIP flip-flop now clear, the type 74197 Binary Counter |is
-enabled, It operates in the same manner as during a CRCC and LRCC-
write, except that WEMK H asserted, {nput to E41 pin 3 on TCCM 4,
inhibits the production of CRC STRB H, However, LRC STRB is produced
in the normal manner, and occurs seven character spaces after the tape
mark character,
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LRC STRB L, input to pin 2 of AND gate E8 on TCCM 2, removes the tape
mark character forced on the WD lines of the slave bus; this causes
0s to be input to the Write Buffer in the TU4S, LRC STRB L, 1is
transmitted to the TU45, and causes the Write Buffer to clear, thereby
transferring the LRCC of the tape mark character (which s 1identical
to the tape mark character) to tape, '

3,11,7 Performance Checks

Refer to the Acceptance Procedure in the appropriate system manual
(TJU45 or TWU45) whichever is applicable,
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