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CLIAPTER 1 INTRODUCTION

1.1 Functions

The 324X/326X/328T magnetic tape subsystems are used as an external
storage of the data processing unit. This manual describes only
the magnetic tape control unit in the magnetic tape subsystem.

Refer to the other manual for the magnetic tape unit, The magnetic
tape control unit and tape unit are referred to after this as “MTC”

and
ee4flJee

A. MTC located logically between the channels and the MTUs receives
and decodes control signals — commands, MTU addresses, etc. — from

the channels.
It also controls read and write operation, rewind, erase and other
operations for a specified MTLJ.

A MTU can control up to eight MTLJs.

1.2 Unit Types

Table 1.1 Types of units

Unit name Configuration

3241 MTCx1 + MTU (6250/1600 BPI, 75/125 IPS)xl

3242 MTCx2 + MTU (6250/1600 BPI, 75/125 IPS)xl
for device cross-call feature

3244 MTU (6250/1600 BPI, 75/125 IPS)xl

3243 MTIJ (1600/800 BPI, 75/125 IPS)xl

3261 MTCx1 + MTU (6250/1600 BPI, 125/200 IPS)xl

3262 MTCx2 i- MTU (6250/1600 BPI, 125/200 IPS)xl

3266 MTU (6250/1600 BPI, 125/200 IPS)xl

3265 MTU (1600/800 BPI, 125/200 IPS)xI

3281 MTCx1 i- MTU (6250/1600 BPI, 200 IPS)xl.

1—i



Unit name Configuration

3282 MTCx2 i- MTU (6250/1600 BPI, 200 IPS)xl

3288 I4TU (6250/1600 BPI, 200 IPS)xl

* Each MTC/MTU contains its own power supply unit.

1 . 3 Characteristics

Table 1.2 shows the characteristics of each unit type.

1—2



Table 1.2 Characteristics

3241/
3244 3243 3266 3265 3288

Number of built-
. 1/2 None 1/2 None 1/2 None
in MTCs (CH)

Recording density 6250/1600 1600/ 6250/1600 1600/ 6250/1600

(BPI) 800 800

Tape Normal 125 75 200
speed

High 200* 125k —

Data Normal 781/200 200/ 469/120 120/ 1250/320
transfer 100 60
rate High 1250/320 320/- 781/200 200/- —

(KB/S)

IBG length 6250 BPI; 03 6250 BPI; 04
(inch.) 1600/800 BPI: 0.6 1600/800 BPI; 0.6

Tape load time 12
(sec.)

Tape rewind time 55
(sec.)

Unload time (sec.) 65

Tape length (feet) 2400 (full reel)

Loading feature Auto-sledding

Reel locking Auto-hub
feature

Window mechanism Auto—window

Cartridge Usable

Error marker Preset

Maximum Up to 8 tape units
configurat ion

Unit address Fixed

MTC cross—call Possible with 2CR—SW option

MTC cross-call Possible for 2—MTC type

* 800 BPI has no high speed function.
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1.4 Configuration

Figures 1.1 and 1.2 show the subsystem configuration with a single
MTC and dual MTCs, respectively.

Shared mode IBM,
BMC or
equivalent

Shared mode
IBM, BMC or
equivalent

Figure 1.1

Figure 1.2 Dual controller system

MTU

Single controller system

2CH-Sw OPTION
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CCHAPThR 2 COMMAND OPERATION

2.1 Outline

This chapter explains the logical specifications of command
operations, statuses, and sense bytes in MTC.

2.2 I/O Instructions

I/O Instructions associated with subsystem are:

(1) SlO/SIOF . . . . Initiating command operation

(2) TIO . , , . Testing subsystem status

(3) I-iIO/HDV/CLRIO . . . Halting I/O operation

2.3 Device Address

The device address area consists of a fivebit MTC address field
and a three-bit MTtJ address field.

Bit 0 1 2 3 4 5 6 7

F- ‘

MTC address ‘ +U address

LMOSt Significant Bit Least Significant Bit

2.4 Commands

Table 2.1 outlines the types, codes, and operations of commands.
TlO is a CPU instruction, but it. treats as a command in the
operation between BMC and MTC.

The meanings of abbreviations used in Table 2.1 are:

. DSB . . . . Status byte

. TWA . . . . Tape warning area (the range between the EOT mark and
the termination)

. UEX . . . . Unit exception (the unit exception bit for bit 7 of the
DSB)

2—1



Table 2.1 Conimand operation (1/3)

Hex. Command
Name Operation

code type

Test 10 00 Tests the MTC/MTU for status.
(TIO) The result is indicated at the DSB.

Write 01 Burst Writes data. If data is written to
(WRT) the TWA , then the UEX bit is set on.

A recording density flag is set up in
a MTU in’ which a BOT is detected . The
recording density is then determined
on the basis of the density stored in
the MTC.

Read (RD) 02 Burst Reads data forward (RD) and backwards
(BRD). If a tape mark block is

Read Backward detected, then the unit exception bit
(BRD) OC is set on.

Sense (SNS) 04 Burst Transfers 24 bytes of sense bytes
indicating the cause of UCK and the
status of the I4TU.

Sense & F4 Burst Operates similarly to the StS command
Controller after reserving/releasing a MTC from
Reserve a channel if the 2CR-SW option is
(CNTRSV) mounted.

Sense &
Contro 1 ler
Release
(CNTRLS)

Sense & B4 Burst Operates similarly to the SNS
Tape Unit command after reserving/releasing
Reserve a MTU from a particular path in a
(TURSV) system with the 2CH—SW option or

2 MTCs. (*1)
Sense & 94
Tape Unit
Release
(TURLS)

Unconditional 14 Burst Ignores and resets the exclusive
Reserve control information between channel
(UR) switches or MTC5, then reserves

the specified MTU for its own path.
Then, it operates similarly to the
SWS command. (*1)
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Table 2.1 Coumand operation (2/3)

Hex. Conimand
Naiue Operatwn

code type

No Operation 03 Non Reports CHE and DVE is the MTU is

(NOP) motion ready when it is activated.
control

Set 6250 BPI D3 ?on Updates the density mode register of
Mode motion the I4TC.,

control
Set 1600 BPI C3
Mode

Set 800 BPI GB
Mode

Diagnostic OB Non Sets the MTC to the diagnostic mode.
Mode Set (DM5) motion

control

Loop Write-To- 8B Burst Reads/writes data in order to
Read (LWR) diagnose the data path of the MTC/MTLJ

with no tape motion.

Request lB Burst Transfers error track information
Track-In-Error for one byte to the MTC. On the basis
(RTIE) of this information, the MTC corrects

the read data in next Read command
operation.

Set Diagnose 4B Burst Transfers the diagnostic flag bytes
(SDIA) (four bytes). It modifies the

subsequent Write/Read command.

Sense I/O Type Eli Burst Transfers seven-byte data to the
(SNSIO) channel unit according to the type of

the MTU. (*1)

Rewind (REW) 07 Motion Rewinds the tape until a BOT is
control encountered.
dis—
connect

Data Security 97 Motion Erases the tape until an EOT is
Erase (DSE) control encountered.

dis
connect

Space File 3F t4otion Moves the tape forwards/backwards
(SPF) control until a tape mark is detected.

dis
Backspace File 2F connect
(BSPF)
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Table 2.1 Coiruuand operation (3/3)

Hex. Command
Name Operation

code type

Rewind Unload OF Motion Rewinds the tape to the BOT, and
(UtTL) control unloads other tape from the columns

non dis- and the machine reel . When the MTU
connect begins to rewind, posts the DSB with

OVE/UCK/CUE.

Erase Gap 17 Motion Erases the tape by about 3.5 inches.
(ERS) control (about 10 cm including IBG).

non dis
connect

Write Tape iF t4ot ion Erases the tape by about 3 . 5 inches and
Mark (WTM) control writes a tape mark in the rear of it,

non dis
connect

Space (SP) 37 Motion Moves the tape forwards or backwards
contcol by one block.

Back Space 27 non dis
(BSP) connect

Set Normal 83 Motion Switches the MTU to the normal or
Speed (51W) control high speed mode and corrects the stop

non dis- position. (*2)
Set High Speed E3 connect
(SHP)

*1 If the I4TC is set to the IBM compatible mode, these conimands
are rejected.

*2 If the MTU is not plugged into the High Speed support. mode,
these commands operate as equiva lent to the NOP cotomand,

The following outlines command operations resulting from the
respective cotomand types in Table 2.1:

Burst command: Transfers data

lActivation /CCO CHE/DVE interrupt
Command operation

BUSY
MTC

BUSY
MTII -
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. Motion control disconnect: Transfers no data, though accompanied
with tape motion

\ Ac=1 CHE
ActivationZ DVE interrupt

Command operation

BUSY

______________

MTC- Free

MTU -

BUSY

. Motion control non disconnect: Transfers no data, though
accompanied with tape motion

CC:::1 CHE

Activation DVE interrupt
Command operation

MTC
BUSY

BUSY
MTC’

. Non motion contto1: Accompanies neither tape motion nor data
transfer.

‘ CC:::1 CHE DVE
ion
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2.5 Status Byte

Table 2.2 showS the bit onfigurati0fl arid description of the status
byte. The status byte indicates the statuses of the MTC and WtlJ.
The attention bit (bit 0) is not used in the magnetic tape
subsystem.

Table 2.2 Status byte (1/2)

Name Description

The tuagnetic tape subsystem does not use this
bit. It always contains ‘0’.

Status modifier This bit is set to ‘1’ along with the BSY bit
(5Th) when a new coimnand is issued while the MTC is

busy or pending the status byte or sense byte
for another MTU. (Control unit busy)

Control unit (a) A control unit end is sent when the status
end (CUE) is reset after a control unit busy status is

responded.

(b) This bit is set on when the end status byte
contains a unit check or unit exception
after a channel end is reported at the
initial status byte.

3 Busy (BSY) (a) This bit is set to ‘1’ along with the
status modifier bit when a new command is
issued while the MTC is busy or pending the
status byte or sense byte for another MTU.

(b) This bit is set to ‘1’ along with the status
modifier bit when a command other than the
Tl0 is issued to the MTU with the same
address while the status byte is stacked.

(c) This bit is set, when selected MTU is busy
by the following reason.
0 performing the REW, DSE, SPF or BSPF

command operation.
0 Used by another ?4TC.
0 ReserVed by any other path.

(d) This bit is set to ‘1’ along with the DVE
bit when a command other than the TI0 is
issued for the first time since the MTIJ in
an intervention required status became
ready, with no inquiries mode.
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Table 2.2 Status byte (2/2)

Bit Name Description

4 Channel end This bit indicates that data transfer is no
(CHE) longer required through the interface for a

channel. It is set to ‘1’ when a burst type
command is terminated or a control type
command is initiated.

5 Device end This bit is set on when:
(DVE)

( a) A comtnand other than the Unload command has
comp leted on the MTU leve 1.

(b) The Unload command has completed on the MTC
level,

(c) The MTU has become ready after reporting a
busy or intervention required status.

(d) The MTLJ has failed in load operation after
reporting an intervention required status,

(e) The MTU has become into an intervention
required status after the MTU has responded
a busy status or is operating by a cotnxnand.

(f) A coinniand is issued for the first time since
the MTU in an intervention required status
becomes ready with no inquiries made.

6 Unit check This bit indicates that an abnormal condition is
(UCK) detected in a MTC or MTU. The cause of the unit

check is stored into a sense byte.

7 Unit exception This bit indicates that a tape mark was detected
(UEX) while a Read/Read Backward/Space/Backspace

command. It is set on when a Write/Write Tape
Mark/Erase command is executed in the tape
warning area.

2.6 Sense Bytes

Table 2.3 lists sense bytes.
The sense bytes consisting of 24 bytes indicate the secondary
statuses of MTC and MTU.
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Description of the Sense Bytes. (Table 2.3)

a. Sense Byte 0 (Any bit set causes “Unit Check” status)

Bit 0 COMMAND REJECT (CRJ ) . Command Rej ect is set:

If a Write, Write Tape Mark, or Erase command is issued to
a file protected tape unit.

- If an undefined command is issued.

- If a Data Security Erase command is issued without being
chained to an Erase coninand.

— If a Sense & Controller Reserve or Sense & Controller
Release eouimand is issueti to a control unit which does not
have the Two-Channe 1 Switch feature , or is not the f its t
conimand in a chain.

If a Sense & Tape unit Reserve coimuand, Sense & Tape Unit
Release command or Unconditional Reserve command ii not
issued by the channel as first command in a chain.

If one of following coiumands is issued to the controller in
a “Compatible Mode”,

Sense & Tape Unit Reserve conixuand
Sense & Tape Unit Release command
Unconditional Reserve command
Sense I/O type command

Bit 1 INTERVENTION REQUIRED (IRQ) . Intervent ion Required is
set:

- If the selected tape unit is “Off Line”.

If a nonexistent tape unit is selected.

- If a tape unit becomes “Not Ready” during an operation.

p_i__ 2 BUS OUT CHECK (BOC) , Bus Out Check is set : If a parity
error is detected in a command or Data Byte received from the
channel. If the control unit detects a temporary error, BOC
may be set with MP hardware error (sense byte 4 , bit 0).

Bit 3 EOUPMENT CHECK (EQC) , Equipment Check is set if an
abnormality is detected in the selected control unit, tape

unit, or the magnetic tape, and an operation cannot be
continued, Equipment Check is set:

If Bit I of Byte 1 (Noise) is set during an erase operation.

If Bit 0 or I of Byte 4 (HP Error, Reject TU) is set.

If Bit 2 of Byte 5 (Write TM Check) is set.
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- If Bit I of Byte 6 (Write Circuit Alarm) is set.

- If DBOB signal. is not detected while ARA Burst is
read/written.

If Bit 0, 1, 2, 3, 4, 5 or 7 of Byte 10 is set. (Status
Tag Response Cheek, Command Tag Response Cheek, Contr.o1 Tag
Response Cheek, No Block Detected, Dynamic Resersal, Tach
Start Failure, or Velocity Check).

If Bit 0 of Byte 8 (IBG Detected) is set during a read
operation from load point.

- If Bit 0, 1, 2, 3, 4 or 5 of Byte 11 is set. (Read/Write
Overrun, Missing Position, Tag In Response check, Register
Parity Error, 4P Detectot Error, CU ROM Parity Error).

ij; 4 DATA CHECK (DCK) . Data Check is set if an error is
detected on the data read from the tape during a read, read
backward, write, or loop—write-to—read operation. Data Check
i_s set:

- If Bit 0 of Byte I is set (Noise) except during an erase
operation.

— If Bit 0, 1, 2, 3, 4 or 7 of byte 3 is set. (VRC Check,
Multiple Track Error, Skew Error, End Data CRC Check,
Envelope Check or P—Compare).

- If Bit 3 of Byte 4 is set. (Write Trigger VRC).

If Bit 4, 5, 6 or 7 of Byte 5 is set. (Start Read check,
Partial Record, Postamble Error, Error Count Overflow).

- If Bit 0, 3, 4, 5 or 6 of Byte 8 is set. (IBG Detect,
Early Begin Readback Check, SAGC Check, Slow Begin Readback
Check , or Slow End Readback Check).

- if Bit I, 2 or 3 of Byte 9 is set, (Velocity Change,
Channe 1 Buffer Check or CRC III Check).

JjOVEjOVRN. Overrun is set if a data service request
cannot be serviced fast enough in a write, ioop writeto—read,
read or read backward operation. If Data Check is true,
overrun is suppressed. . Data transfer is terminated upon
detection of overrun, the operation continues to a normal
conclusion.

Bit 6 WORD COUNTZJZ). Word Count Zero is set if data
transfer is stopped before the first data is received during a
Write or Loop-Write-to—Read command,

Bit 7 DATACONVERTERCHECK. Not used. Always false.
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b. SENSE BYTE 1

it 0 NOISE. Noise is set:

- If a Data Cheek is set during a 1600 BPI or 6250 BPI read
or read backward.

If a Noise Block is detected in the Read or Read Backward
command of 800 BPI.

V

- If some data is detected during Stop Delay Transient in 800
BPI mode,

If data is detected during the erase porLion of an Erase,
Write Tape Mark, or Write command.

Bit I TU STATUS A.
i_t 2 TU STATUSB. TI) Status A/B indicates the status of the
MW.

TU TU MTU
STATUS A STATUSB STATUS

OFF OFF Nonexistent or Power OFF

OFF ON Power ON and Off line

ON OFF Ready

Both bits are set if no data block or tape mark is detected
within 20 meters in a read, space or space file operation.

Pj:L3 SEVEN TRACK. Not used, always false,

it ‘1 LOAD POINT. Load Point is set when the selected tape
unit is at the beginning of tape.

Bit S WRITE STATUS. Write Status is set when the selected tape
unit is conditioned to write.

Bit6 FILE PROTECT. File Protect is set when the selected tape
unit cannot write because there is no write enable ring in the
file reel or manual file protect has been set by the operator.

Bit7 NOT CAPABLE. Not Capable is set:

If an attempt is made to read 800 BP1 tape through the MTC
or MTU without 800 BPI Feature or function,

- If an attempt is made to read 6250 BPI tape with the MW
without 6250 BPI function.

— If MTU tape speed is not suitable for the MTC.
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C. NSE BYTE 2, Error Track 0 thru 7. The Sense Byte contains
the track-in—error indicator bits which set for any track
containing an error, and/or is “Dead Tracked” during a Write,
Loop-Write—To-Read, Read or Read Backward command in 6250/1600
BPI mode.

In 800 BPI mode, bit 6 and 7 are made “1” if there is no error
or there is some error but its track is not identified,

If there is some error on one track, the erroneous track is
indicated by setting the corresponding bit to “1”.

In the error—retry of Read or Read Backward Cotmuand, the data
to be transferred to the control unit using the Request Track
In Error Command should be identical to this Sense Byte.

d. SENSE BYTE 3.

pj_t 0 VERTICAL REDUNDANCY CHECK (VRC) ERROR

VRC Error is set if an uncorrectable VRC Error is detected
in a read of read backward operation.

VRC Error is set if a VRC Error is detected in a write or
loop—write-to-read operation.

Bit 1 MULTIPLE TRACK ERROR/LONFITUDINAL REDUNDANCY CHECK (LRC)
ERROR. Multiple Track Error is set if multiple tracks in error
are detected in 6250/1600 BPI mode.

LRC Frror is set if a parity error is detected in horizontal
tracks in 800 BPI mode.

Bit 2 SKEW ERROR. Skew Error is set if excessive skew is
detected.

— If a postamble cannot be detected or is detected
erroneously in a 1600 BPI read operation.

- If a CRC error is detected in a 6250/800 BPI read or write
operation.

- If a CRC III error is detected.

Bit 4 EWELOPE CHECK. Envelope check is set:

If a drop—out is detected in a 6250 BPI write operation.
Data Check is not set.

- If a drop—out is detected in a 1600 BPI write operation.
Data Check is also set.

5 1600 BPI. 1600 BPI is set when the selected tape unit is
in 1600 BPI (PE) mode.
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Bit 6 BACKWARD. Baekward is set when the selected tape unit is
i_n a backward status.

Bit 7 P COMPARE. P Compare is set if a parity error or compare
error is detected.

- On the Write Data Bus during write,

On the Channel Bus In Register (A/B Register) during read
or read backward.

On the Deskewing Buffer Read Out Counter.

- On the Channel Buf fer Input Register.

If the input data to the’ Channel Buffer does not compare to
the output data as determined by a CRC Check at the input
and output.

e. SENSE BYTE 4

Bit 0 NP HARDWARE ERROR. MP Hardware Error is set if a
microprogram hardware error is detected. The details are
defined in both Sense Bytes 11.

- This bit may set Bus Out Check, if temporary hardware error
is detected.

Bit 1 REJECT TAPE UNIT. Reject tape unit is set if the
selected tape unit condition becomes abnormal, for example Not
Ready during execution of a tape motion coirimand or file
protected condition during execution of write, write tape mark,
erase operation, or 800 BPI MTU.

Bit 2 TAPE1NDICATE. Tape Indicate is set when the selected
tape unit is beyond the end—of—tape marker,

Bit 3 WRITE TRIGGER VRC. Write Trigger VRC is set if the byte
written by the write triggers have incorrect parity.

Bit 4 SPARE. Always false.

5 LOOP-WRITE-TO-READ. Loop-Writeto--Read is set when the
last command was Loop-Write-to—Read.

6 TAPE UNIT CHECK. Tape Unit Check is set if an
abnormality is detected in the selected tape unit. The details
are defined in Sense Byte 7 and 21.

Bit 7 SPARE. Always false.

f. SENSE BYTE 5

pi_t 0 NEW SUBSYSTEM. Always false on this Subsystem.

pit 1 NEW SUBSYSTEM. Always true on this Subsystem.
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llit_ 2 WRITE TAPE MARK CHECK. Write Tape Mark Cheek is set if
the tape mark is not written correctly.

it 3 ID BURST CHECK. ID Burst Check is set if an
identification (ID) burst is not written correctly in 1600 or
6250 BPI mode, or ARA burst is not written correctly in 6250

BPI mode.

Bit 4 START READCHECK. Start Read Check is set if an IBG is
detected during preamble, or the first data byte is not
detected within the prescribed time in 1600 BPI or 6250 BPI
mode.

pI 5 PARTIAL RECORD. Partial Record is set if an IBG is
detected within a data block in 1600 or 6250 BPI mode,

Pit: 6 POSTAMBLE ERROR. Postamble Error is set if:

- The postamble length is longer or shorter than normal.

- The 1600 BPI postamble is not all ‘0’s.

- The 6250 BPI postamble is not all ‘l’s.

Bit 7 ERROR COUNT OVERFLOW. Indicates Error Count (Sense Byte
8) is overflowing.

g. SENSE BYTE ø

p1 t 0-7 TRACK TAPE UNIT. Always false.

Bit 1 WRITE CIRCUIT ALARM. Write Circuit Alarm is set if:

The write current source voltage is less than a specified
value during write status.

— The rase current source voltage is less than a specified
value during write or erase status.

There is write or erase current during read status.

2 DUAL DEWSIt Always tt’ue.

3 NOIC SET 1600 BPI. Set when the tape unit is in 6250 BPI

Bit

_______________

Bit____________________
mode.

pit 4 6250 BPI TAPIj UNIT. Set when the selected tape unit has

a 6250 BPI Capability.

Bit 5—7 TAPE UNIT MODEL. For 3243/44 or 3262, 125 IPS Bit 5 is
tr.’ue and Bits 6 and 7 are false. For 3241/42 or 3262, 15 IPS,

Bits 6 and 7 are true and Bit 5 is false.
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1:i. SENSE BYTE 7

Pi.t: 0 MISC. ERRORS. Set if either tape loop sensot of true
left or right column detects an error,

Bit 1 TAPE LOOP ALARM LEFT. Set if a tape loop is in the
warning area of the left colunn.

Bit 2 TAPE LOOP ALARM RIGHT. Set If a tape loop is in the
warning area of the right column.

Bit 3 RESET KEY. Set when the reset switch on the selected
tape unit is pressed or the door is opened and is reset when
the selected tape unit returns to Online status.

Bit 4 DATA SECURITY ERASE. Set if the selected tape unit fails
to perform data security erase operation properly.

it 5 SPARE. Always false.

Bit 6 AIR BEARING ALARM. Set if the air pressure to the air
bearings has dropped below a threshold value.

Bit 7 LOAD FAILURE. Set if the selected tape unit has failed
in auto—load.

1. SENSE BYTE 8

it 0 IBG DETECTED.

- Set if an IBG is detected with the data portion of a block
during a write operation.

- Set if an IBG is not detected within the prescribed time
from a load point during read operation.

it I ERROR TRACKP. Track P continuation of Sense Byte 2.

j& 2 SPARE. Always false.

Bit 3 EARLY BEGIN READBACK CHECK. Set if the beginning of the
data block or the end of the data block is detected too early
in a write operation.

Bit 4 SAGC CHECK. Set if the ARA (Automatic Read
Amplification) burst is not written or read properly in a 6250
BPI mode operation from load point.

it 5 SLOWBEGIN READBACK CHECK. Set if the beginning of a
block was detected too late in a write operation.

B__ 6 SLOW END READBACK CHECK. Set if the end of a block was
detected too late in a write operation.

PiiLJ VELOCITY RETRY. Set if a Write operation is delayed due
to the capstan velocity being outside the specified tolerance.
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j . SENSE BYTE9

Bit 0 1- OR 2-TRACK CORRECTIOW. Set if:

- One track error correction is performed during a 6250 BPI
write operation or during a 1600 BPI read operation.

One or two track error correction was performed in a 6250
BPI read operation.

it__ 1 VELOCITY CHANGE. Set if the capstan speed goes out of
tolerance during a write operation,

Bit 2 CIIAIINEL BUFFER CHECK. Set if the input data and the
output data of the channel buffer do not match, A CRC is made
on the input data and B CRC is made on the output data. This
bit is set if the two CRC’s do not compare equal. P—Compare is
set at the same time.

Bit 3 CRC III ERROR. Set if a CRC III error is detected.

ft 4 6250 BPI CONTROL UNIT. Always true.

Bitjast.

Bit 6 TAPE UNIT RESERVED. Becomes “1” if the tape unit is
reserved from the Sense Execution path.

Bit 7 COtTROL UNIT RESERVE. Set when the selected control unit
is in reserve status and there is a 2—channel switch.

k. SENSE BYTE1O

Bit 0 STATUS TAG RESPONSE CHECK. Set if the selected tape unit
fails to respond appropriately with TAG IN to the Status Tag.

Bit 1 COMMAND TAG RESPONSE CHECK. Set if the selected tape
unit fails to respond appropriately with TAG IN to the Coimand
Tag.

Bit 2 CONTROL TAG RESPONSE CHECK. Set if the selected tape
unit fails to respond appropriately with TAG IN to the Control
Tag.

Bit 3 NO BLOCK DETECTED. Set if’ no block is detected in a
write operation.

Bit 4 DYNAMIC REVERSAL. Dynamic Reversal is set:

- If the selected tape unit runs in reverse for a distance
longer than is prescribed.

If the load point is not detected within the prescribed
time after ARA correction burst is detected during the
execution of a Backward Motion command.
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Bit 5 TACHO START FAILURE . Set if the capstan tacho Pu ise or
Gap Control signal is not detected within the specified time
after the capstan drive signal is set on.

Bit 6 SPARE. Always false.

Bit 7 VELOCITY CHECK. Set if the capstan speed fails to reach
a satisfactory value within the specified time in a write or
write tape mark operation.

1. SENSE BYTE 11

t_Q READ/WRITE OVERRUN. Set if an attempt is made to read or
write a data block of more than 15 iu.

Bit 1 MISSING POSITION.

- Set if the tape position becomes unclear in a repositioning
of Read/Write error recovery.

- Set to “V’ together with Read/Write Overrun if the tape
unit does not indicate the TM status, when the tape unit
performing a disconnect Skip file operation becomes ready.

Bit 2 TAG IN RESPONSE CHECK, Set if TAG UI response of the
selected tape unit is abnormal,

Bit 3 REGISTER PARITY ERROR. Set if a parity error is detected
in the Local storage Registers.

Bit 4 MP DETECT ERROR. Set if the microprogram detects a
hardware abnormality during the execution.

Bit 5 CU ROM PARITY ERROR. Set if a ROM parity error in the
control unit is detected,

Bit 6 MP TRAPPED. Set to “1” if command operation is
terminated by some MP trap.

Bit 7 TU ROK PARITY ERROR. Set if a ROM parity error of the
selected tape unit is detected.

m. NSE BYTE 12.

Internal Status of the tape unit is indicated in the Sense Byte.

Bit 0 ERASE CURRENT ON. Indicates that the erase current is
ON. (internal status of the tape unit.)

Bit I TU ACTIONS Indicates that the tape unit is operating.

Bit 2TIINER BACKWARD. Indicates that operating direction of
the tape unit is true.

3 WRITE CURRENTON. Indicates that write head current is
ON.
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4 ARA_65% SLICE. Indicates that the 90% slice failed and
the 65% slice was attempted in the SAGC operation of ARA.

Bit 5 HIGH SPEED MODE. Set to “1” when the tape unit is set to
the High Speed Mode.

Bit 6 INNER 1600 BPI. Set to “1” when the inner mode of the
tape unit is at 1600 BPI.

it 7 TAPE HARK DETECTED, Set to “1” if the tape unit has
cotreet1y detected a tape mark in the Space File or Back Space
File.

n, SE BYTE 13

0—7 ERROR COUNT. Every. tape unit has an error counter, A
count of the errors detected during all write operations for
each selected tape unit is kept. The counter associated with
the selected tape unit is reset, if a Rewind, Unload, or Read
Backward command is issued. Error count indicates the contents
of the counter associated with the selected tape unit. if the
count exceeds the value of 96 for GCR mode or 32 for P mode,
the tape unit’s error marker will be primed and when the tape
is unloaded an error mark is printed on the backside of the
ree 1.

Note: Write Error recovery routines should use space backward
block, not read backward in order to maintain a proper
error count.

0. SENSE BYTE 14

Not defined,

p. SENSE BYTEE1.

it 0 HIGH SPEED FEATURE. Set when the selected tape unit has
High Speed feature.

Bit 1 SKIP FILE FEATURE. Set when the selected tape unit has
Skip file feature.

Bit 2. Not Used.

_i_t 4— 7 TU UNIQUE ID (HIGH ORDER) . Indicates the high order Ii

bits of the selected tape unit serial number.

q. SENSE BYTE 16

Bits 0—7 TU UNIQUE ID (LOW ORDER). Indicates the low order of
the selected tape unit serial number,

r. SEtSEBYTE 17

BitOTWOCHANNEL SWITCI{. Set when the selected control unit
has 2—Channel Switch feature.

2 20



4__ 1 800 EPI FEATURE. Set when the selected control unit has
800 BPI feature.

Bit 2—3. Not Used.

Bits 4—7 CU EC LEVEL. Indicates the control unit EC level.

S. SENSE BYTE 18

Bit 0-3 SAGC COUNT. Indicates the SAGC count value maintained
in the selected tape unit.
Bit 0 - SAGC Count 0. Indicates the SAGC count value of any
one of 9 tracks is E or F (Decimal 14 or 15).
Bit I - SAGC Count 1 . Indicates the SAGC count va lue of any
one of 9 tracks is C or D (Decimal 12 or 13).
Bit 2 - SAGC Count 2. Indicates the SAGC count value of any
one of 9 tracks is A or B (Decimal 10 or 11).
Bit 3 - SAGC Count 3. Indicates the SAGC count value of any
one of 9 tracks is 8 or 9.
Always false for PE/NRZI mode.

Bits 4—7 TU EC LEVEL. Indicates the EC level of the selected
tape unit.

t, SENSE BYTE 19

Bits 0—7. Primed for Device End for tape unit 7 through 0,
respectively. Bit 0 is for tape unit 7 and bit 7 is for tape
unit 0,

U. SENSE BYTE 2

pit 0—i. Not used.

V. SENSE BYTE 21

Indicates various MTU error codes.

Bits 0-7 I4TU ERROR CODE. To be defined.

N. SENSE BYTE 22

Field Replaceable Unit

x. SENSE BYTE 23

Field Replaceable Unit

These two bytes, and the Sense Bits EQC, CRJ, BOC and DCK, form
a matrix of error conditions as an aid to the customer
engineer. See the Maintenance Manual for details.

2 — 21





CHAPTER 3 INTERFACE

3.1 Channel Interface

Any channel to be connected to a controller must have the
data-in/data—out function and the disconnect-in function as
equ iva lent to the IBM B!4C in the shared mode . This sect ion
outlines the interface for such a channel.

3.1.1 Signal lines

Table 3.1 lists the channel interface signal lines.

Table 3.1 Channel interface signal lines (1/2)

Direction/
number of

Name . Meaning
lines
BMC-MTC

Bus Out 9 Sends coirimands/addresses/data from a
(BOs 0 to 7,p) channel to an MTC,

Bus In (BIs 9 Sends data/status byte/addresses from an
0 to 7,p) : MTC to a channel.

Address Out 1 Indicates that the contents of BOs 0 to 7,p
(ADO) are an address. It is also used to direct

to disconnect the interface along with SLO.

Command Out 1 indicates that the contents of BOs 0 to 7,p
(CMO) are a command code. It is also used to

direct to proceed/stack/stop,

Service Out 1 Sends data to BOs 0 to 7,p, receives data
(SVO) from BIs 0 to 7,p, and receives a status.

Data Out 1 Sends data to BOs 0 to 7,p and receives
(DTO) data from BIs 0 to 7,p,

Address In 1 Indicates that address information has
(ADI) been sent to BIs 0 to 7,p.

Status In I Indicates that the status byte has been
(STI) sent to BIs 0 to 7,p.
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Table 3.1 Channel interface signal lines (2/2)

Direction/
number of

Name . Meaiting
lines
BMC- MTC

Service In ]_ Indicates that a request to send data is
(SVI) issued to a channel and data has been

sent to Bis 0 to 7,p.

Data In (DTI) 1 Indicates that a request to send data is
- issued to a channel and data has been sent

to BIs 0 to 7,p.

Select Out (SLO) I Requests to connect a channel to the I/O
device.

Select In (SLI) 1 Replies to the SLO.

Hold Out (HLO) I Indicates that the SLO is valid, used
along with the SLO.

Request In (RQI) I Requests to start the MTC polling
sequence.

Operational Out 1 Indicates that the channel is operating.
(OPO) It directs a system reset or a selective

reset, along with the SPO signal.

Operational In 1. Indicates that the MTC is connecting to

(OPI) --
a channel,

Suppress Out 1. Suppresses status sending/data transfer;
(SPO) directs a command chain; directs a

selective reset.

Disconnect In 1. Notifies the abnormal status that has
(DS1) -

occurred during connection to the
channel.

Metering Out 1. Unused by MTC.
(MTO)

Metering In 1. Is set to ‘1’ while a command is
(MT1) -- operating.

Clock Out 1 Unused by MTC.
Mark In 1
Mark Out I

3.1.2 Interface sequence

Figures 3.1 to 3.4 show typical interface sequence.
3—2



01
’O

If
S

L
O

,
H

LO
S

L
O

,
H

LO

_
_

_
_

_
_

_
_

_
_

_
_

_
_

R
Q

I

C
o
a
n
d

?
\
t

/
\
/
2
0

s
p
o

O
P

I

_
_
_
_
_
_
_
_
_
_
_
_

A
O

L
A

D
I

I
%

%
;
:
4

%
S

T
I

/
S

T
I

CM
O

I
CM

O
}W

he
n

a
c
c
e
p
te

d

S
vo

—
T

h
-
-
-
-
-
—

-
-

“P
R

O
C

E
E

D
”

“
S

vo
I’ \

ci
io

W
he

n
st

a
c
k
e
d

i
SP

O
fi

t
I
n

it
ia

l
s
e
le

c
ti

o
n

se
q
u
e
n
c
e

M
rc

a
c
ti

v
a
ti

o
n

se
q

u
e
n
c
e

F
ig

u
re

3
.1

A
n

ex
am

p
le

o
f

th
e

in
te

rf
a
c
e

se
q

u
e
n

c
e

fo
r

c
o

n
tr

o
l

co
m

m
an

ds

o
p

o
ci

S
L

O
,

H
LO

/
\
o

op
’

CM
O

_
_

_
_

_

A
D

I

\
c
o

,
-
-
-
-
.
_

S
T

I
S

T
I

D
T

I
D

T
I

/
\

/
\

s
’
v
o

/
N

/
I

S
V

I
S

v
I

/
D

T
O

\
S

v
I

/
D

TO
-
-
-
-
-
-
-

W
he

n
%

%
4

%
/%

%
%

SP
O

S
v
o

S
v
o

“
S

to
p
”

-
—

I
n
it

ia
l

s
e
le

c
ti

o
n

se
q
u
e
n
c
e

D
a
ta

tr
a
n

s
fe

r
se

q
u

e
n

c
e

D
a
ta

tr
a
n

s
fe

r
te

rm
in

a
ti

o
n

se
q

u
e
n

c
e

F
ig

u
re

3
.2

A
n

e
x

a
m

p
le

o
f

th
e

in
te

r
f
a
c
e

s
e
q

u
e
n

c
e

f
o

r
b
u
r
s
t

co
m

m
an

d
s



op
o

ff

S
L

O
,

H
LO

SL
O

,
H

LO

/
\A

D
0

/
\

A
D

O
A

D
O

/
\
/
O

P
I

/

F
ig

u
re

3
.3

In
te

rf
a
c
e

d
is

c
o
n
n
e
c
t

se
q

u
e
n

c
e

O
PO

O
PO

4
1

S
e
le

c
ti

v
e

S
y

st
em

R
e
se

t
R

e
se

t

F
ig

u
re

3
.4

R
e
se

t



3.2 MTC—MTU Interface

This section suiwnarizes the definitions of logical signal lines
between an MTC and an I4TU.

3.2.1 Interface signal lines

BUS OUT (9)

(MTC) STATUS TAG (1) (MTLJ)

CONTROL TAG (I)

GO TAG (1) p

WRITE CLOCK (1)

—

BUS IN (9)

e
INTERRUPT (1)

CAPSTAN PULSE A/B (2)

j GAP COWTROL (1)

(*l)RE3ERV(1)

________________________

(*1)REsERflD(I)

________________________

*1 No Reserve nor Reserved signal is usel on the MTU level.
However, the MTU must be terminated by a terminal resistor.

Figure 3.5 Interface signal lines
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Table 3.2 MTU interface signal lines

Signal name Meaning

Status Tag Indicates that Bus out data is the status information to
be set, and directs MTU to set the status information on
Bus-in lines.

Control Tag Indicates that Bus out data is the control information
and directs I4TU to set control information on Bus-in
lines.
If both the Contro 1 Tag and the Status Tag are ‘ 1 ‘ , then
it operates as the Command Tag.

Go Tag Causes to drive the tape in the MTU for reading or
writing data.

Bus Out Indicates the information, modified through the three
Tag signal lines.
If the three Tag signal lines are set to all ‘0’s, a
request to send the MTU sense bytes corresponding to the
Bus Out bits is issued.

Bus In If any one of the Status Tag, Control Tag, or Go Tag is
I j I or both the Status Tag and Control Tag are ‘ 1 ‘ , the
respective information is set on the Bus In lines.
If these three Tag signal lines are all ‘0’s, then each
sense byte for each Bus Out bit is set on the Bus In
lines.

Write Clock Strobes the contents of the Bus Out, with the Write
Clock as well as the Status Tag/Control Tag/Coumand Tag
set to ‘1’.

Interrupt Issues an interrupt to the MTC while the MTU is onlined,

Capstan Conveys the tape driving information detected from the
Pulse A/B capstan to the MTC.

Gap Control Conveys the block access enable signal from the MTU to
the MTC.
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CHAP’ffl 4 !IMDWARK

4.1 •Outltne•

Figure • 4.1 ii a block diagra of the 11W section. In this diagram,
ach block correspond. to a single PCA idiose identification nutr

is shown in brackets . The . cH—A/cH-B interface control ‘ section,
write control section, read control section, 800 BPI control
section, demodulation section, microprocessor section, and device
interface section are inserted in the NW sheLf.

This chapter describes how the above control sections operate.
Figure 4 • 2 shows the PGAs mounting positions in the NW shelf

. C
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4.2 Reset System

The reset function is activated when:

(a) Power is applied.

(b) The ONL/OFL switch on the CE panel is switched or a CE—reset
operation done.

(c) The Interface On/Off switch on the operator panel is switched.

(d) A system Reset is directed from a channel.

(e) A Selective Reset is directed from a channel.

(f) An Unconditional Reserve (UR) command is issued from the other
I4TC.

(g) A microprocessor error (PERR) has occurred.

Figure 4.3 is a functional block diagram of the reset function.
The reset function generates three levels of signals as Reset
Signals System Reset (SYRT), Selective Reset (SERT), and Hardware
Clear (HCLR). Table 4.1 lists the conditions under which these
three levels of Reset signals generate.

UR Reset from

Figure 4.3 Reset function
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The HCLR signal acts on the Deiwdulation section, write Control
eection, Read Control section, 800 BPI Control section, etc., so
that thne circuits can be reset td their initial stAtus

.

t the SKIT signal resets these circuit. within the testrictioñs under
. . $ . which the RTC laintains a link • with • tb selected $TU. The STaT

. I • algal •restores the WfC to an idle status. • • • . . .

Table 4.1 Condition to geneçate reset signals

.

Condition . STaT fliT • HCLR

Power OnIOff CPRDT) Yes Yes Yes

ONL/OFI SW on CE panel (ROfl) Yes Yes Yes

Interface On/Off SW on operator panel Yes Yes • Yes

System Reset from channel . . Yes Yes Yes

Selective Reiet from Channel . No Yes Yes
.

Ut Reset fro another JITC . Yes Yes Yes

pita . lo No Yes

4.2.1 UN Beset

The Jifi Reset signal. is directed by an Unconditional . Beserve CUR)
contend. This signal interacts between two tftCs linked in the
cross-all nmde. The WfC to which a UR coaand is directed issues
a System Reset to the other NW and forcibly reserves an aiad flu
when the NW cannot be reserved on its own side because the chad
1ITU with a specified address is still used by the other NW.
a

UR Beset is directed to the other NtC only if a microprogram sets
.

bits 6 and 7 of the IFSTA register to on.

On the other head, a U.RST signal is set on if the UR Reset signal
from the other NTC is continuously set on for a definite period.
The U.RST signal acts as a System Beset signal.
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(1) CLF (Clock Full), CLH (Clock Half)

These clock pulses are fed to the formatter. Table 4.2 shows the
crystal oscillators used and their clock pulse widths.

(2) CLNRZ (C lock NRZI)

This clock pulse is fed to the PCA for the 800 BPI option.

(3) LSICL (LSI Clock)

This clock pulse is fed to the LSI of the formatter. It helps the
phase adjusting circuit adjust the phase difference between CLF and
CLH.

(4) RAMCL (RAM Clock)

This clock pulse is fed to the dequeuing buffer in the read
formatter .

(5) M.CL (Micro Clock)

This clock pulse is fed to the microprocessor. Its pulse width is
45 nsec; its period is 208 nsec.

* formatter means Write control, Read control, 800 BPI control,
Demodulation sections.

4— 8



Table 4,2 Clock pulse period for each running speed/recording density

Clock CLF ns CLH ns CLNRZ ns LSICL ns RAMCL ns Used
%__

oscillator

Mode (35 ns) (35 us) (35 ns) (35 ns) (45 ns) ns

200 IPS 184.4 92.2 92.2 92.2 184.4 XT43

6250 BPI 92.16

200 IPS 520.8 260.4 130.2 260.4 520.8 XT12

1600/ 65.11

800 BPI

125 IPS 294.4 147.2 147.2 147.2 294.4 XT24

6250 BPI 73.73

125 IPS 833.2 416.6 208.3 416.6 833.2 XTO8

1600/ 104.17

800 BPI

15 IFS 494.4 247.2 494.4 247.2 494.4 XTI7

6250 BPI 123.40

75 IFS 1388.8 694.4 347.2 694,4 1388.8 XT48

1600/ 86,81

800 BP1

50 IPS 137.6 368.8 368.8 368.8 737.6 XT43

6250 BPI 92.17

50 IPS 2083,2 1041.6 520,8 1041.6 2083,2 XT12

1600/ 65.11

800 BPI

Note: Figure in parentheses refer to pulse widths,
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4 • 4 •tcroprocenor . .

. 4 • 4.• I. Rtcroprocenor configuration . . .

Figure 4 • 5 is a block diagram of tb. microprocessor conflguration•
. .

Table 4 • 3 BbOWB th major pnformsnc. characteristic. of the
. . alcroprocee.or• This aicroprocessor a 324it fixed/variable

length instruction type processor, • is so configured that U can
. .

execute a microprogram of Up to 41 steps • The sicroprocenor
fetches an instruction • from the control stordge (CS) section into
the CS register (CSR) ; decodes the instruction; processes aM
evaluates data on the LSR/CCR; flores the data; • Juqs to a
specified step • The sequencer controls the program flow by
aØ,ancing steps one by’ one,. Juiqiiing or branching tO a specified
step, and stacking control • information aM data . upon a Subroutine
Cafl/Return• The sequencer also contains the nicroprogra address
resister (CSa: CS address register) • .

. . . . 0
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Table 4.3 Major performance characteristics of processor

Item Performance

Basic clock 208 ns (4,)

Instruction execution time 416 ns (24,), 624 ns (34,)
832 ns (44,), 1.04 p.s (54,)

Number of instruction types 38 types

Instruction bit length 32 bits (including parity bits)

Instruction counter 12 bits (maximum of 4 K steps)

External register (EXR) Up to 64 bytes

Internal register (LSR) 64 bytes

Number of interrupt sources 5

Interrupt mask Possible for each interrupt

Cs access time 200 ns or less

Subroutine nesting Up to 4 levels

Others CS parity check, LSR parity check,
Address Compare, CS scan, step function,
CE panel functions, etc.

4.4.2 Processor cycle control

Figure 4 . 6 shows the cyc le t Lining contra 1 1cr of the processor . The
Read Cycle (RCY) signal conveys the timing to access the LSR/EXR,
etc. The Write Cycle (WCY) signal conveys the timing to operate,
evaluate, and store data. The Extend Cycle 1. (EXCY1) and Extend
Cycle 2 (EXCY2) signals control the extended cycle when Extend
Cycle instruction is executed. The WCY signal can be extended by
one clock by a Branch Condition OK (BCOK) signal to be generated
when control is branched by a Branch instruction to an address
other than the next address.

4 12



MCL

P.RCY

Figure 4.6 Processor timing control circuit

c.wcY

The C.WCY signal conveys the timing to fetch an instruction to the
CSR. The instruction is set on the CSR at the timing of the
trailing edge of the C.WCY signal (the trailing edge of the WCSR
signal). The P.WCY signal conveys the timing to store data into
the EXR or LSR.

Figure ‘1 . 7 is a timing chart showing when the processor wi 11. start
with address ‘0’ after resetting the circuit by a Reset (S.CLR)
signal.

Table 4.4 shows the bit assignment (configuration) of each
instruction for the processor: the timing operation within the
processor is controlled by the I, S, RTN, T, and DE bits.

*ROSF.
*pTT

E . WCY

*PRDY

scan.

This signal is set to ‘0’ if a
parity error occurs during CS

P.RCY

SEXCY1
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4.4.3 Interrupt (Trap)

A trap to the microprocessor results from any of five types of
sources to each of which a trap vector address is assigned, as
shown in Table 4.5.

Table 4.5 Sources of trap

Trap signal Trap
address Mask bit

Name Description (Hex.)

DVINT Device interrupt. M.INT bit
Is an interrupt signal from an MTU and (TMSK bit)
is set to •j if a BOT is detected
while the MTU is running in the reverse
direction or a SAGC error has occurred.

TMINT Timer interrupt. M.Tt4R bit
Is an overflow signal from the timer (TMSK bit)
circuit; the timer circuit stops
operating after this signal is generated. ‘100’

ISINT initial selection interrupt. M.INS hit
Is an interrupt signal from the channel (TMSK bit)
interface circuit and is generated at
the beginning of the initial selection
sequence; it is reset when a microprogram
sets the operational in (OPI) bit to on.
Besides, an interrupt results from an
activation from the CE panel while the
MTC is off lined.

TCSTP TachoStop, M.TCS bit
This interrupt signal is generated when (TMSK bit)
the period of arrival of tacho pulses
from an I4TU has increased abnormally.

PERR This interrupt signal is set on when ‘oEo’ None
a RON parity error or a LSR parity error (TMSK bit)
has occurred,
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Set from
M . TC S

OVINT
TMINT

INS

PERR

Figure 4.8 Trap control circuit

Li

The processor can be interrupted while a Trap Mask (TMSK) signal is
set on. The TMSI( signal is set to ‘1’ so that the interrupt is
accepted. The TMSK signal is reset after the interrupt has been
accepted, then no other interrupts can be accepted until it is set
on by the microprogram. After the TRPC signal is set on, a Branch
Cycle (B.CYC) signal is generated at the timing of a WCSR signal
(end of executing an instruction) . The B . CYC signal. acts on the
sequencer circuit so that the microprogram address is switched to
the trap address.

Thus, the instruction stored at the trap address begins to perform
with the second instruction cycle since the cause of a tt’ap took
place.

TCSTP

Set by —z-_-
1P

TRPC

R,A=C
B . ADC

4 17



4.4.4 CE panel controller

The CE panel, a control panel for maintenance, consists of switches
and lamps. It will stop/advance/start the processor, rewrite the
contents of the LSR/EXR/microprogram address register, scan the
contents of the CS, and realize various indication functions by
connecting it to the connector on the processor PCA.

Indicating lamps LO to LII. light when the SWO to SW7 switches are
to specified statuses. To specify a particular function to the CE
panel controller, set the SWO to SW7 switches under the
Specifications, then set the control (CNT) switch to on. Also, to
send various control information, such as stop address, branch
address, program address, and write data, to the CE panel
controller, set the SWO to SW7 switches to this information and set
the Start/Stop/Set (555) switch to an appropriate status. While
this control information is being requested by the SWO to SW7
switches, each of S.BAD, S.CAD, S.SAD, W.REG, and S.MOD signals is
set on. These signals show that the SWO ‘to SW7 switches are
operating in the control information input mode until they are
reset by a PSSS signal (timing pulse generated at the rise of the
555 switch). This subsection describes major operations of the GE
panel controller.

4 18



Rise of
CNT switch

Rise of
sss switch

S . MOD
(Set Mode)

w . REG
(Write registor)

L 0 1 2 3 4 5 6 7 8 9 lOu
000000000000

SW01234567 CNTSSSONL

oooo 0 0
OFL

PCNT

S . BAD
(Set Branch Adrs)

S . CAD
(Set CS Adrs)

S . SAD
Adrs)

5W3

Figure 4.9 Input mode control over switches

4 - 19



(1) Step

As shown in Figure 4 . 10 , if the CNT switch is set on , with the
Swo, SWI., and SW2 switches set to ON, then a Set MP—Contro1
(S.MPC) signal is set on. If the 5W4 switch has then been set
on) the STEP bit is set on. The Step signal generates a
Processor Halt (PULT) signal at the timing of fetching an
instruction so that the processor is halted under the condition
of the RCY (See Subsection 4 . 4 . 2 . ) . Then , the PHLT signal.. is
reset for one instruction period whenever the SSS switch is
operated. Thus, instructions are executed one by one. The
G.CYC signal. becomes ‘1’ while the SWO to SW7 switches are
operating in the control information input mode. Even if the
555 switch is then set on, no PHLT signal is reset and the
processor does not step further.

Figure 4.10 Halt control

S . MPC
C . WC Y

SW4

swo
SW’
SW2

, CAD_____
S . BAD
S . SAD
S.REG
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(2) Address Compare/Address Compare Stop

If the CNT switch is set on, with the SWO to 5W2 switches set Lo
I 101 ‘ and the 5W7 switch set to ‘ 1 ‘ then S SAD and S MOD signals
are set on and the SWO to SW3 switches are set to the high order
compare address input mode. Then, data is entered to stop
addresses 0 to 3 (SADO to SAD3) by the 555 switch, then the S MOD
signal is reset so that the low order compare address (SADIi to
SAD11) can be entered. Thus, the address set in the SAD register
is compared with CAO to CAll within the comparator. If the result
of the comparison (P C=S signal) is output and the S ADC bit has
been set on, then a PHLT signal is set on. Then, if the 555 switch
is set on, the address compare latch signal (F.C=S) and the PHLT
signal are reset.

PHLT

S.

SW1
*SW2

SW4

Figure 4.11 Address Compare & Stop
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(3) Register Write/Register Display

As shown in Figure 4 . 12 , if a PHLT signal is set. on , then the
contents of SW1 to SW7 are output to register addresses RAO to RA6
and the contents of the RWD register are output to the output data
bus of the processor. While the PILLT signal is set on, data is
written and displayed on the register. Data is set on the
read/write data (RWD) register in the following way: set the SWO to
SW3 switches to ‘1011’ and set the CNT switch to ‘1’ (this
operation causes the SWO to SW7 switches to be set to the RWD
register input mode); set the SWO to SW7 switches to desired data;
set the SSS switch to ON. The W.REG signal directs the register
write mode. The Steal Cycle (S.CYC) signal serves as a write
strobe (W.REG) signal for Register Write/Display.

Register Display

Figure 4.12 Register Write/Display

PHLT

w . REG
S . MOD
Psss

SWO”-’7

DBO’u7

MCL

SWO
SW1-

*sw2-

to AB7

SW6
SW7

Lamps LO
to Lll

C .WCY
*EXCyl

PCNT
*swO

Register Write
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(4) Ricroprogra Mdrn Set

4.13, if the CIT switch.is set on with
to ‘101’, then S.CAD and SJIOD signals
resulting. The, if the 855 switch is
to the high order four bits of the CS

(microprogram address) • then the CAD register is set to the
•10 to 5117. The SJIOD signal is then reset. Then, if SWO
are set to the contats of the low order eight bits of
address • then the CL signal is switched to the contents of
register and. 5110 to SW?. Finally, if the 555 switch is
then the . instruction at the specified address is loaded on
the address register being updated. •

CA

rigute t13 CA Set

As shown in Figure
to SW3 switches set
on, the CA set mode
with 5110 to 5113 set

CSAR

the .SWO
are set
set oü,
address
data in
to 5117
the CS
the BAD
set on

the CSR,
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(5) Address Compare Branch

If the CNT switch is set on , with SWO , SW]. , and SW2 set to ‘ 110’,
then the B.ADC bit is set on so that this function is activated.
If address comparison is successful when the B.ADC bit is ‘l, then
a B.CYC signal is set on and the CA signal (microprogram address)
is switched to the contents of the high order four bits of the BAD
register set beforehand and the contents of SWO to SW7 (low order
eight bits ) . Then , the branch funct ion is act ivated so that the
instruction stored at the address specified by the BAD register and
swo to SW7 can be executed next. Figure 4.25 shows the associated
circuits.

(6) CS Scan

If the ROS function (ROSF) bit is set on, then a ROSF signal is set
on and the C . WCY s igna 1 a lways becomes ‘ 1 ‘ . This causes the
contents of the CS to be read into the CSR at every clock (MCL)
pulse, the address register being counted up one by one. If a
parity error occurs during scanning, then an Inhibit Write-CSR
(IWCSR) signal is set on to halt the processor.

4.4.5 Microprogram instructions

Every instruction to be executed in the microprocessor is of 32—hit
fixed length format. The processor provides 38 types of mnemonic
instructions each of which can perform branching/conditional
branching/operating and storing data in a register. This
subsection describes the functions, bit patterns, and cycle lengths
of the respective instructions.

Also, ASSEMBLER coding schemes are inserted for referring to the
assemble list.

Unconditional Branch instructions

w B (Branch Uncondition)

B destination

Unconditionally branches to the destination.

Example: B LABEL1
B *

B X’256’
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E1 BI (Branch Indirect)

BI destination, re ister s ecification.

---

Branches to the address resulting from replacing the low order
eight bits of the destination’ address represented by the above
destination operand with the’ contents of Lhe register specified
by the register specification operand.

o 7

Destination
01234 ii

Example: B CMD[)EC, Ri

1 CALL (Call Subroutine)

CALL subroutine name.

Branches to the subroutine, with the next address stacked.

Example: CALL SUB1

:i CALLI (Call Subroutine Indirect)

CALLI subroutine name, register specification.

Branches to the subroutine address resulting from replacing the
low order eight bits of the destinated subroutine address value
with the contents of the register specified by the register
specification operand, with the next address stacked before the
branching.

Example: CALLI SUBX, RO
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Conditional Branch instructions

L1 BOC (Branch On Condition)

BOC condition specification, destination.

Branches to the destination if the condition register is in the
status specified by the condition specification operand.

Condition Method of specifying conditions
register
DREG

ALLO all bit = 0
CAR CAR bit on
ANfl any bit = 1
NCAR CAR bit off

Example: BOC ALLO, RDE1D
BOC ANYI, STOPWT

E1 BOCI (Branch On Condition Indirect)

BOCI condition specification, destination, register
specification.

Conforms to BOC except that the destination address depends on
the high order four bits of the destination and the contents
(eight bits) of the specified register.

Example: BOCI CAR, LABEL1, R3

Eli COC (Call Subroutine On Condition)

COC condition specification, subroutine name.

Branches to the subroutine specified by the subroutine name
operand if the condition register is in the status specified by
the condition specification operand.

Example: COC ANY1, GOUP

Eli cod (Call Subroutine On Condition Indirect)

Cod condition specification, subroutine name, register
specification

Conforms to COC except that the called subroutine address
depends on the high order four bits of the address specified by
the subroutine name operand and the contents (eight bits) of
the register specified.

Example: COC1 NCAR, SUBI, R6
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Test Bit system instructions

1 TBB (Test Bit & Branch)

TBB condition specification, register specification,
test bit specification, destination within page.
(Note)

Branches to the destination if the bit corresponding to the
test bit specification. ‘1’ among contents of the register
specified by the register specification operand is in the
status specified by the condition specification operand.

L— ALLO all bit 0
[LL1 all bit 1

L ‘‘ any bit 1

I ANYO any bit 0

Example : TBB ANY1 , WREG , X’ OF’ , LABEL1
TBB ALLO, RL, 4, GOON1

Note; “Page” means 512 adrs boundary.

E1 TBBI (Test Bit & Branch Indirect)

TBBI condition specification, register specification,
test bit specification, destination within page

Branches to the destination if the bit corresponding to the
test bit specification ‘1’ among contents of the register
specified by the register specification operand is in the
status specified by the condition specification operand. For
the condition specification operand, conform to TBB.

Register Bit specification
spec ificat ion

L(D)

Condition
spec if icat ion

Branching cond it ion

Example: TBB1 ANYO, Ri, X’t=O’, LABEL2
TBB1 ALL1, REGI, 4+2f8+16, STAFL1
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CIiI TBC (Tnt Bit & Call. Subroutin)

TBC condition specification, register specification,test
bit specification, subroutine item within page

Executes the • subroutine specified by the subroutine as
operand if the result of AiDing the contents of the register
specified by the register speêificatioa opera s,ith the test
bit specification becomes the states .specifjed by the condition

. specification operand. • If the condition is not satisfied or a
Return instruction in encountered in the subroutine, then the
next instruction is executed.

TBC instruction

For the condition specification opera, conform to • the TBB
instruction. Also , • the AiDed resuLt remains in the DREG
(coalition register). : . . . . .

Kn.ipLe: TIC Am, *110, X’24’, SUBABC • .

TIC IhEILO, U, B(456-4), GOUPSUB

I TBCI (Test Bit S Call Iadirct) . . .

TBCI Condition specification, register specification,
. .

ask data, subroutine as within page

Executes the subroutine specified by the subroutine as
operand if the result of hiDing the contents of the register
indirectly specified by the contents of the register specified
by the register specification operand with the mask data
becomes the status specified by the condition specification
operand. The AiDed result rains in the DREG. For the •

céndition specification operand, confona to the TBB instruction.

Example: TBCI ANYO, 10, 80+40, SUBO

0

4 28



MV system (register-constant operation system) instructions

E1 MV (Move)
MV* (Move & Return)

constant destination
register
specifi
cation

Performs the operation specified by the operation specification
operand between the contents of the register specified by the
source register specification operand and the operational data,
then stores the result of the operation in the register
specified by the destination register specification operand.

source
register
specifi—
cat ion

destination
register
specificat ion

. The operated result remains in the DREG.
, The 1J* instruction is accompanied with a return from the

subrout me.
, The operation specification operand conforms to the Table 4.6

IMV
1Mv*

source
register
specifi—
cation

operation
specifi—
cation

operational
data

specifi
cation
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Table 4.6

F=A . B

F=A.VB

F=A

F=A+B

FA- B

where A and B refer to source data,

Example: MV Ri, AND, X’F2 , Ri
)41J* R2, PLS, 3i, R3

STR (Store Register)
STR* (Store Register & Return)

Sm
STR* data, register

Sets the register specified by the second operand to the data
specified by the first operand.

These instructions conform to the following MV and (V*
instructions:

: ThID, data, register

Example: STR X’30’ , Ri
STR* D(256—38), WO

Operation
. . Abbrevi

specifi— Data to be stored
. ation

cation

IMD Data written in the operational data operand C

DREG DREG contents D

AND (Source register contents)* A
(Operational data)

OR (Source register contents) V 0
(Operational data)

EOR (Source register contents) -i- E
(Operational data)

SREG Source register contents S

PLS (Source register contents) i- P
(Operational data)

MNS (Source register contents) — 14
(Operational data)
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E MVR (Move Register)
MVR* (Move Register & Return)

source register, destination register

Stores the contents of the source register into the destination
register.

The contents of the source register remain in the DREG.

These instructions conform to the following MV and MV*
instructions:

* source register, S, 0, destination register

Example: MVR RI, R2

_1 MVFL (Move Full Indirect)
MVIII (Move Half Indirect)
MVFI* (Move Full Indirect & Return)
MVHI* (Move Half Indirect & Return)

MVFI source operation operational destination
MVHI register specifi- data register
MVFI* specifi— cation specification
MVHI* cation , , , (*1)

*1 Write this operand only for MVHI and MVHI*
instructions.

Performs the operation specified by the operation specification
operand between the contents of the register specified
indirectly by the contents of the register specified by the
source register specification operand and the operational data,
then stores the operated result into the register indirectly
specified by the contents of the register specified by the
source register specification operand for a MVFI or MVFI*
instruction; into the register specified by the destination
register specification operand for a MVHI or MVHl instruction.
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Source register
specification

The operated result remains in the DREG.
The ?,WF1* and MVI-LI* are accompanied with a return
subrout me.
The operation specification operand conforms to that
instruction,

LD (Load D—register)
LD* (Load D—register & Return)

LD source
LD* register

speciE 1—
cation

operation
speciE i—

, cation

operational
data

Performs the operation speciEled by the operation specification
operand between the contents of the register specified by the
source register specification operand and the operational data,
then sets the DREG to the operated result,

The contents of registers other than the DREG do not change.

The operation specification operand conforms to that of the MV
instruction.

The LD* instruction is accompanied with a return from the
subrout inc.

Example: LD XREG, It4D, X’43’
LD* WO, PLS, I

When Full
Indirect

Destination register

When Half
indirect

Operat ion
specification

Example: MVF1
MVH1
MVFI*
MVH1*

from the

of the MV

RO, OR, 512
RO , PLS , B( 310 ) , REGABC
AREG, EOR, X’32’
x, MNS, 32-5+8, R4
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@1 LDI (Load D-register Indirect)
LDI* (Load D-register Indirect & Return)

IDI source
IDI* register operation opeñtional

specifi- specifi- data
cation , cation . , .

Performs the operation specified by the operation specification
operand between the contents of the register indirectly
specified by the contents of the register specified by the
source register specification operand, then sets the DREG to
the operated regults . • .

These instructions alter no contents of registers other then

. .

the DREG. . .

The operation specification operand conforms to the WV
instruction.

. . . . .

The LDI* instruction is accOmpanied with a return operation.

tcaiaple: LDI RIRO SUG, X’80’
LDI* wo, AND, BC40+80)

HF system (inter-register operation systeiø instructions .

Rfl •
HF (dodify) • . . . .

WF*çNodify&Return)
:• . .

. WV source .

Mn
. register operation destination

specifi— specifi— register
cation , cation , specification

Performs the operation specified by the operation specification
operand between the contents of the register specified by the
source register specification operand and the rgjster
specified by the destination register specifiction operand,
then stores the operated result into the destination register.

The operated result remains in the DREG.

the Nfl instruction is accompanied with a return from the
subroutine.
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F:A . B

FAVB

FA B

FAVB

F=A B

F=A B

FA+B

Source register
spec ificat ion

The operation specification operand
can be specified as follows:

Table 4.1

Destination register
specification

of any MF system instruction

where A: destination
B: source

Example: Ml? Ri, A, BREG
MF RO, NO, Ri

Operation
specifi—
c at ion

Specification Operation

NA (Source register) * (Destination register)

NO (Source register) V (Destination register)

AND or A (Source register) * (Destination register)

OR or 0 (Source register) V (Destination register)

EOR or E (Source register) (Destination register)

EN (Source register) (Destination register)

P[4S or P (Destination register) + (Source register)

MI1S or 14 (Destination register) — (Source register)
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E1 MFD (Modify Dregister)
MFD* (Modify D—register & Return)

MDF source
MFD* register operation destination

specifi- specifi- register
cation , cation , specification

Performs the operation specified by the operation specification
operand between the contents of the source register and those
of the destination register, then stores the operated result
into the DREG.

Conforms to the MF and 4* instructions except that the
operated result is not stored into the destination register.

The MFG* instruction is accompanied with a return operation.

The operation specification operand confozrns to that of the MF
and MF* instructions.

Examp le : MFD Ri , NA , R2

Replational instructions

Ei1 BEQ (Branch If Equal)

BEQ register specification, relational data, destination
within page

Branches to the destination if the contents of the register
specified by the register specification operand coincide with
the relational data.

The result of EORing the contents of the register with the
relational data remains in the DREG.

Example: BEQ WO, X’43’, LABEL2

E BEQI (Branch if Equal Indirect)

BEQI register specification, relational data, destination
within page

Branches to the destination if the relational data coincides
with the contents of the register with the address contained in
the register specified by the register specification operand.

The result of the EOR operation remains in the DREG.

Example: BEQ 10, 100, MAOI
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. .
C

CEQ (Call Subroutine If Equal) . .

CRQ register specification, relationaL data, subroutine
U— within page • .

Brenebes to • the subroutine specified by the subroutine nan
operand if the nlationt deta coincides with the contents of
the register specified by the register specification opera.

the result of the iOR operation remains in the DflC, similar to
the BKQ instruction. . .

Example: CEQ W2, 523, SUBL . . .

II1 CIQI (Call Subroutine If Equal Indirect) .

CIQX register specification relational data subroutinenate
within page .

Branches to the subroutine specified bj the subroutine tie
operand if the relational data coincides with the contents of
the register with the address contained in: tb EtBister
specified b7 the register specification operand. . .

.
The result of the 101 operation remains In the DREG. Q
tcaaple: CEQI 11, V3k’ SUn .

EII BIK (Branch If Not Equal) . . .

BIE register specification, relational data, destination
: within page

Branches to the destination specified by the destination
operand if the relational data does not coincide with the

. contents of thi • register spcifie4 by the register
specification operand. • .

The result of the EaR operation remains in the DREG.

Example: BIE 11 VOl’ LABRL3
.

LE BIfl (Branch If Rot Squat Indirect)

iti: register specification, relational data, destination
. within page

Branches to the destination specified by the destination
operand if the relational data does not coincide with the
contents • of the register specified by the register
specification operand. . .

The result of the ZOR operation retains in the DREG.

4 36



E1 CbTE (Call Subroutine If Not Equal)

CNE register specifications relational data, subroutine
name within page

Branches to the subroutine specified by the subroutine name
operand if the relational data does not coincide with the
contents of the register specified by the register
specification operand.

The result of the EOR operation remains in the DREG.

E1 CNEI (CNE Indirect)

CNEI register specification, relational data, subroutine
name within page

Branches to the subroutine specified by the subroutine name
operand if the relational data does not coincide with the
contents of the register with the address contained in the
register specified by the register specification operand.

The result of the EOR operation remains in the DREG.

MLI instruction

1 MLI (Machine Language Immediate)

KLI instruction code (bits 0 to 31)

Generates the instruction specified by the instruction code
operand. Specify this instruction optionally if a code other
than the codes specified in ASSEMBLER is to be assembled. Try
to avoid using this instruction except in special cases, such
as remodeling ROMs, etc.

Parities are automatically generated.

Example: MLI X’40235136’

ASSEMBLER instructions

ORG (Origin)

ORG address value specification

Sets the location counter to the value specified by the address
value specification operand.

Example: ORG X’300’
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EW• (Equivalence) .

symbol definition EQU equivalent nprnentation .

Declares that the representation .p.cifL.d by the symbol defird.tton
operand atebes the equivaLent repniatation operand. .

Dftne the equivalent reprnentatLon liefore this instruction.

Entiple: LABELL EQU LABEL3 . .RO
KQU. 0

. CR0’ • 1Q11 I’OO’
awN. 1Q11 1FF’ . .

•Do not use the representations used in ASSEMBLER: L1, AEYL, OR,
. AID, etc. .

. . SPAC. (Space): List control .

.
8pAcE• line count specification .

Leaves out space for the line count specified . by the line count
: sp.cificaton operand op the assemble list. .

. .
Example: . SPACI 10 . . . . . 0
MICT (Eject) . . .

.33 :. . ..

Stews. the tqp-cf-psge on the sabl• list. • . •

DB
(Define Storage) .. . .

. .

Os address reservation specification .

Leaves out free space for the number of addresses specified by the
address reservation specification operand.

The address reservation specification operand conforms to the
following:

. . .

nfl : REserves 2m addresses .

nC : Reserves n addresses •

tiX : Reserves is addresses
OB : 256 boundaries .

tS : •

2n boundaries (1<nG6)

Example: DS 411
DS OB .

C
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Format and cycle count

Table 4.9 Format and cycle count (1/2)

Mnemonic Cycle
operation Operands count

code (*1)

B Destination 2

CALL Subroutine name 2

BI Distination, register 3

CALLI Subroutine name, register 3

BOC Condition, destination 3

COC Condition, subroutine name 3

BOCI Condition, destination 3

COCI Condition, subroutine name 3e5

TBB Condition, register, test bit, destination within page 3

TBBI Condition, register, test bit, destination within page 5

TBC Condition, register, test bit, subroutine name 3
within page

TBCI Condition, register, test bit, subroutine name 5
within page

BEQ Register, data, destination, within page 2

BEQI Register, data, destination, within page

BNE Register, data, destination, within page 2

BNEI Register, data, destination, within page

CEQ Register, data, subroutine name within page 2

CEQI Register, data, subroutine name within page

CNE Register, data, subroutine name within page 2

CNEI Register, data, subroutine name within page
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Table 4.9 Format and cycle count (2/2)

Mnemonic Cycle
operation Operands count

code (*1)

MV Source register, operation, data, destination register

MV* Source register, operation, data, destination register

MVHI Source register, operation, data, destination register

MVHI* Source register, operation, data, destination register

KVF1 Source register, operation, data

MVFI* Source register, operation, data

5Th Data, register 2
STR*

MVR Source register, destination register 2
MVR*

LD Source register, destination register 2

LD* Source register, destination register

LDI Source register, destination register

LDI* Source register, destination register

MF Source register, operation, destination register

KF* Source register, operation, destination register

MFD Source register, operation, destination register

MFD* Source register, operation, destination register

*1: The cycle counts take values from the EPROM mode, where is 208 ns.
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4.5 Registers

This section
microprocessor.
RAO to RA6 with

describes the registers to control
The microprocessor has seven bits of address lines

winch up to 128 bytes of registers are addressed

the

The leading 64 bytes of the registers are known as the local
storage register (LSR) area; the tailing 64 bytes are known, as the
extermal register (EXR) area.

The LSR area with register addresses xtooe to X3F’ consists of a
RAM (9 bits x 64 bytes) whose each byte has its own parity bit.
The EXR area with register addresses X’ 40 ‘ to X’ IF ‘ , I . e . the
control registers area for the interface control section,
write/read control section, etc. has no parity bits.

Register addresses X’68’ to X’7F’ are unused by the MTCs,

The following shows the notation of these registers:

Mnemonic register symbol

(l)QQQ(--
Full name

:

Register address (hex.)

SL
When sense

. . , . Common to both reading and writing

Abbreviations:

iP:
FTP:
QTP:
MCY:
VFO:

Microprogram
Full Tacho-pulse signal
Quarter Tacho—pulse signal
Machine Cycle signal
Variable frequency oscillator; this chapter refers
to the demodulation section.

When control
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4.5.1 LSR

(1) DVENQO to DVEL4IQ7 (Device enquiry #0 to #7): 00 to 07

These registers store the status of reserved MTUs (RSVAO to RSVA7
and RSVBO to RSVJ37) and the presence of inquiries for each MTU and
channel interface.

Bits 0 to 7 of local enquiry A/B (LENQA/B) are set on when the
channel is reported that the IRQ bit of the sense byte is set to
, 1 ‘ , then is used to post a DVE status interrupt when the MTIJ has
no longer been in any TRQ status. Bits 0 to 7 of busy enquiry A/B
are set when a BSY status is responded and becomes a source of a
later DVE status interrupt. See Subsections 5.5.1 and 5.5.2.

(2) MODEM (Mode memo): 08

This register stores the recording density mode of the MTC for each
channel interface. CUB memory A/B (CUBMA/B) stores that a CUB
status is responded so that it can be used to report a CUE status
later.

(3) SCAIJP (Scan Pointer): 09

Bit 5, 6, 7 is device address for Idle Scan routine.
CCF is flag memory for Command chain.

(4) DSB (Device status byte): OA

This register helps generate a response status to a channel.

(5) LCMD (Last command) : OB

This register stores temporarily the last command issued to the MTC.

(6) DVS0, 1, 3, 8 (Device status 0, 1, 3, 8): OC to OF

These registers store temporarily the sense bytes information of
MTUs to be controlled by thc MTC. This saves the MTC from fetching
MTU sense bytes information repeatedly.

(7) wO to Wi (Work registers 0 to 7): 10 to 17

These are work registers.
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4.5.2 EXR

(1) TMCTL (Timer control): 40

[M:T0 M:T1 C:TP FLAG
:‘

RP/ :,
(a) MCTO, MCTI, CQTP (Mode controls 0 and 1, count QTP)

These registers specify timer count modes.

Table 4.10 Timer control modes

MCTO MCT1 CQTP Count mode

0 0 x 1.66 isec clock timer

1. 0 0 FTP counter
I 0 1 QTP counter

K 1. 0 FTP period counter (*1)
K 1 1 QTP period counter. (*1)

*1: The following shows the count clock of the
FTP/QTP period counter.

Table 4.11

Speed (IPS) Count clock (ns) Normal FTP period (us)

200 208 47.1

125 208 75.4

75 208 125.66

50 208 188

These registers are reset by SERT signals or directions
from a microprogram.
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(b) ERRF (Error flag)

If this bit is set on, then the ERRF lamp (lamp 8) is lit.
This flag shows errors to the CE panel operator. This flag is
reset by a microprogram or a SERT signal.

(e) R.CNT/S.CNT (Reset counter/Start counter)

These counters control the start/Stop of the timer, If data
is set in the upper area of the timer, then the S.CNT bit is
set to ‘1’ so that the timer can start to count. If the timer
is then generat ing no overf low output (T . TMR= ‘ 0 ‘ ) , then
counting starts. Counting continues until an overflow
results. However, even before an overflow, if only this bit
is set to ‘1’ (R.CNT=’l’), then the S.CNT bit is reset to stop
counting. A SERT signal also resets the S.CNT bit.

(d) R,CTRLJ/CTRU (Reset counter upper entry mode/Counter upper
entry mode)

A CTRIJ signal is set on when data is read/written from/to the
timer in the upper R/W mode, If the CTRIJ signal is reset, the
lower R/W mode results.

If this b it is set to ‘ 1 ‘ (R . CTRU ‘ 1 ‘ ) , then the CTRU signal
is reset.

A SERT signal also resets the CTRU signal. If data is
read/written from/into the upper area of the timer (data is
read/written at address ‘41’ when CTRU=’O’), then a CTRU
signal is set to ‘1’. Thus a microprogram can read/write
continuously data from/into the timer in ascending order.

(e) R,FTP/DFTP

If a FTP is detected after a MCY signal is set on, then the
DFTP bit is set on. The DFTP bit is reset if this bit is set
to ‘1’ (R.FTP’l’) or the MCY signal is reset.

(f) R.QTP/DQTP

If a QTP is detected after a MCI signal is set on, then the
DQTP bit is set to ‘1’. If this bit is set to ‘1’ (R.QTP 9))
or the MCY s igna 1 is reset , then the DQTP bit is reset.

(2) Time (Timer data): 41

This register contains data to be read/written from/into the
timer. The above CTRU signal controls switching between the upper
and lower R/W modes.

The timer starts to count (S.CtIT ‘1’) when data is set on the upper
area. Counting continues until a count overflow (carry output)
results and T.TMR becomes ‘1’.
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0 1 2 3 4 5 6 7

[ CTO(CT8) CT6(CTE)CT7(CTF)

Counters in parentheses apply to the lower R/W mode.

Data is set on the read register once at the timing of QTP or FTP
(only while the timer is operating in the QTP or FTP period counter
mode: MCT1 = ‘1’) and is read later.

Figure 4.14 shows the timer circuit (16bit counter).

RA= 4-
WDRE

Timer
dat a

TCP: A pulse
signal
corresponding
to the tacho
pusle from
a MTU.

R.CTRU

l.6as ci

Count clock

MCP

MCT1

Figure 4.14 Timer circuit
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(3) . DVSIL (Device nlact) : 42

0 1 2 3 4 5 6 7.

I -.-- .

;r—

. at XCAL *DVRRB STAG DVBSY 01*0 . flfl DVA2

(a) TAG! (Tag—tn) •

.

A TagTh signal for aselected MW.

Cb) Zc,AL CZ—caLl) • . . ..

The ICAL signal, showing tb.t the device cross—ecU feature is
enabled, is ‘ 1’ while tbe distributer is operating in the

.

KTCs wie I is equipped) ,

Ce) *DVflB Clot Deviàè taAble) • . . . . . .

. . flis bit is ‘0’ whUe JSevice Enable switch on the operator
panel for the jifi). selected by the DUO to DVA2 bits of the
SLTAG as shown later is set to ‘ Enable’ . This bit is always

. set to ‘0’ if the operator panel is not equipped.

Cd) DUST CDevicsbusy) . .. . .

This bit is ‘1’ ile a device cannot be selected • fro. the
corresponding channel becaqse the device is being selec4ed by
the other NW or hes been reserved since it was selected by

. . .
the other 1ITC. . . ‘ .

. . .

: Ce) SLUG Cselect tag) . . . . .

This bit is set to ‘1’ when the 1LTU with the device address
indicated at DUD to DVA2 is selected . If DVBSfl’ 0’ • then the.
corresponding device rains selected by the corresponding IITC
until the SLTAG bit is set to O. The SLTAG bit is reset by

. a fliT signal.

Cf) DUO to DVA2 CDevice addresses 0 to 2)

These bite indicate a device address Cabsoluté address) to be
selected. They remain unchanged until they are set once mre
by a microprogram or reset to ‘000’ by a flIT signal.

C4) DVRSV CDevice reserve): 43

. 0 1 2 3 4 5 6 7.

mo usvi 2 ian RSV5 flT6 ISV?
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This register controls the reserve/release status of devices. All
bits of this register are reset when powering on or switching the
ONL/OFL switch on the CE panel.

While a device is occupied by one MTC, the RSV bit for the device
must be set on. In such a case, the other MTC cannot use the
device (DVBSY=’ 1’).

The RSV bits remain unchanged until a microprogram resets them.
All RSV bits are reset when powering on or switching the ONL/OFL
switch on the CE panel.

Each RSV bit. is generally set on while the corresponding device is
successfully selected (SLTAG=’l’).

(5) DVTAG (Device tag) : 44

0 1 2 3 4 5 6 7

GO TAGVL TAGO TAG1 DBMPX TSPO TSP1 VHSP

(a) GO (Device go)

This bit conveys a GO signal to a selected device.
This bit is reset while MCY is off.

(b) TAGYL (Tag valid)

This bit is valid only while DBMPX=’O’. While DBMPX=’O’, A
TAGVL signal is sent as a strobe signal to a device. The
contents of DBOO to DBO7 are strobed on the device side (at
the rise of the TAGVL signal).

This bit is reset while MCY is off.

(c) TAGO (Tag 0)

This bit conveys a Status Tag signal to a selected device.
The MTC detects and sets the status of the selected device
with this signal: set DBMPX to ‘0’; set DBOO to DBO7 to
status information; Set the TAGVL bit to on/off.

The TAGO bit is reset while MCY is off.

(d) TAG1 (Tag 1)

This bit conveys a Control Tag signal to a selected device.
The MTC detects control information and directs operations:
set DBMPX to ‘0’; set control information to DBOO to DBO7; set
the TAGVE4 bit to on/off. The TAGI bit is reset while I4CY is
off.
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(e) DBMPX (Device bus multiplex)

This bit assigns any of device-bus—outs 0 to 7 to a selected
device and switches Write Clock signals.

Table 4.12

Device-Bus—out WCL

DBMPX=”l” WMDTO”7 WTPL When writing

DBMPX=”O” DBOO’7 TAGVL When reading
Interfacing with WWs

This bit is reset by a SERT signal.

(0 TSPO, 1 (Tape speed codes 0 and 1)

These two bits specify a tape speed.
by a SERT signal (TSPO, 1=’OO’).

Table 4,13

These bits are cleared

TSPO TSP1 Speed

0 0 5OIPS

0 1 I5IPS

1 0 1251PS

1. 1 200 1PS

These bits switch the timing of
MTC clocking.

(g) VHSF (VFO high speed)

The VFO can accommodate itself to two levels of speed. If
this bit is set to ‘1’ the VFO operates at the faster of the
two

This bit is reset by a SERT signal.

the read/write circuit and the
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(6) DVJ3O (Device bus-out): 45

0 1 2 3 4 5 6 7

LDBOO DBO1 DBO2 0B03 DBO4 DBO5 DBO6 D807

This register conveys a Bus Out signal to a selected device.
Information set on DBOO to DBO7 is given meanings by three tag
signal.s (GO, TAGO , and TAGI) . If the GO tag is set to ‘ 1’ , then
DBOO to DBO7 contain status specification information. If TAG1 is
set to ‘1’, then DBOO to DBO7 contain control operation
specification information.

If the three tags are a 11 ‘ 0 ‘ s , then the sense byte of an MTU for
each of DBOO to DBO7 is requested to be sent. (The sense
information is obtained on the bus—in.)

Information set on this register is sent lo the device only when
DBMPX’O’. This register is reset by a SERT signal.

(7) DVBI (Device bus-in): 46

%i 412 I3 I4 I5 416 i7

Three tags (GO, TAGO, and TAG1) give meanings to the bus-in
information. If the GO tag is set to ‘1’, then DBIs 0 to 7, p
contain read data.

if TAGI is set to ‘ I ‘ , then DBIs 0 to 7 contain MTU control
detection information.

If the three tags are all ‘0’s, then the sense byte of an MTh
corresponding to each of DBOs 0 to 7 is sent to each of DBIs 0 to 7.

DBI5 0 to 7 contain all ‘0’s while SERT=’l’.

(8) DVSNS (Device sense): 47

% wD % % HGG P
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(a) G&PC• (Gap control) . .

This bit conveys a G*PC signal to a selected device. If the
GO tag is set to ‘1’ during a readlwrite operation or when an
IW is passed over from th end of a block, This bit is
always ‘0’ while a BUT signal is set on. .

(b) •CPFWD (Capstan forward)

This bit is set on while the capstan motor of a selected
device is rotating forwards (or • the CPA is delayed 90
degrees).. Thi. bit is reset while 1ICY is off. .

(c) EDO (Multiplex bus-out)

If this bit is set to ‘1’ • the contents of DBO5 0 • to 3 (upper
area) are read into DBOs 4 to . 7 ( lower area) . When the
contents of the upper four bits of byte data are shifted to
the lower four bits this bit is set on. This bit is reset
while MC! is off.

(d) LTCS (Mask tacho—pulse.•stcp trap)
: • .

.
This . bit masks the occurrence of a trap due to a TCSP signal
(Tach Stop), as will be described later, that occurs when the
period of arrival of tacit pulses from an NW has increased.
The above trap is enabled while this bit is 1 . • This bit is
reset while MC! is off. . • .

(e) VLOK (Velocity OK)

This bit is set to ‘1’ while the period of arrival of TIPs
fg: a solected • device falls within a specified range. This

•bit••is reset while NC! i• off. •

(f) R.VLC (CLCHG) (Reset velocity chengelVelocity change)

This bit is set to ‘V .when the period of arrival of TIPs from.
a selected 11W during a write operation of Us MTC falls
without a specified range q This bit remains unchanged until
NC! is off or it is reset by setting it to ‘V (R.VLC-9’).

(g) TCSG (Tacho-stop gate) . . . . .

This bit gates the set entry of a TCSP signal, as will be
described later. If this bit is set to ‘ 1’ • then no TCSP
signal is set even if the period of arrival of TIPs from a
selected device increases. This bit is reset while MC! is off.
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(Ii) TCSP (Tacho-stop)

The TCSP bit becomes ‘1’ when the FTP period counter within
the MTC overflows and the TCSG bit is set to ‘1’ as a result
of an increase of the period of arrival of FTPs from a
selected device.

The TCSP signal remains unchanged until it is reset by KCY OFF.

The following shows overflow times.

Table 4.14 TC$P overflow time

Tape speed Nominal period TCSP detection time

200 IPs 47.1 i.s (100%) 208 p.s x 1 x (212_1)= 851 p.s (5.5%)

125 IPS 75.4 p.s (100%) 208 p.s x 2 x (212_1)=1703 p.s (4.4%)

75 IFS 125.7 p.s (100%) 208 p.s x 3 x (212_1)=2555 p.s (4.9%)

50 IPS 188 .ts (100%) 208 p.s x 4 x (212_1)34O6 p.s (5.5%)

(9) MASK (Mask): 48

0 1 2 3 4 5 6 7

MASKO MASKI MASK2 MASK3 MASK4 MASKS MASK6 MASK7

Bits containing ‘i’ of this register are masked without sending
write data if the mask bit as will be described later is ‘1’.
Also, if the ISPHE bit is set to ‘1’, then a PHE (Phase Error)
signal is generated at each bit containing ‘ 1 ‘ This register is
reset by a HCLR signal.

(10) DACTL (Diagnostic control): 49

0 1 2 3 4 5 6 7

DMW DMR IRPRE lELPOS INVLD ALMSK MASK MASK8
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(a) DMW (Diagnostic mode write)

This bit is set to ‘1’ when data is written in the diagnostic
mode.

This bit is reset by a HCLR signal.

Table 4.15 Functions of 0MW

Mode When INVLD = ‘0’ When INVLD =

6250 When a sub data group When a sub data group
contains data ‘lIxx’, contains data ‘llxx’,
the entire sub data the sub data group data
group is masked. (*) is replaced with invalid

data, (*1)

1600/800 As long as tracks (bits) contain write data ‘l’s
in succession, the tracks (bits) are masked.

*1 Invalid for a residual data group and a CRC data group in the
6250 mode.

(b) Dt4R (Diagnostic mode write)

This bit is set to ‘1’ when data is read in the diagnostic
mode.
This bit is reset by a HCLR signal.

Table 4.16 Functions of DMR

Mode Function

6250 Check bytes and data are transferred to memory.

1600 invalid.

800 CRC byte, LRC byte, and data are sent to memory,

(c) IF[PRE (inhibit preamble)

This bit is set to ‘I’ if the preambles of all tracks are
masked when data is written in the 6250 or 1600 BP1 mode. For
the 800 BPl mode, this bit is invalid, This bit is reset by a
HCLR signal.
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(ci) 1HPOS (Inhibit postamble)

This bit is set to ‘1’ when the postambles of all tc’aeks are
masked during a write operation in the 6250 or 1600 BP1 mode.
This bit is invalid for the 800 BPI mode. This bit is reset
by a IICLR signal.

(e) UWLD (Invalid code)

This bit qualifies the details of DMW operation when data is
written in the 6250 BP1 diagnostic mode. It is valid only
when DMW ‘1’. (See DMW.) This bit is reset by a HCLR signal.

(f) ALKSK (All mask)

If this bit. is set to ‘1’, then write data sending from the
MTC to an MTU is masked . Masking is effected at the same t i.me
as this bit is set to ‘ 1 ‘ , without synchronizing with the
write clock. This bit is reset by a HCLR signal.

(g) MASK (Mask enable)

If this bit is set to ‘1’, then write data sending at bits
containing ‘1’ of MASKO to MASK8 is masked. Masking is
effected as soon as this bit is set to ‘1’, without
synchronizing with the write clock. This bit is reset by a
HCLR signal.

(h) MASK8 (Mask 8)

This bit directs to mask parity bits. See Item (9) also.

(11) WTCTL (Write Control): 4A

HIBWW:cALHW:K

(a) WTM (Write Tape Mark)

This bit is set of ‘1’ to execute a Write Tape Mark operation
in 6250/1600/800 BPI modes. The format counter sequence is
set to tape mark write sequence when this bit is set to ‘1’.

In 6250/1600 IW1 modes, ALIWT, WOK and WEC bits must also be
set along with this bit (bits I, 3, 4 must be masked).

4 - 58



The WIC bit is reset to ‘o’ after the required length of data
has been entered. (Bit count is done by microprogram using
R.BCY/BCY bits).

The processing in 800 13P1 mode is the same as in 6250/1600 EPI
modes except Ihat WKC bil is not set for Tape Mark Write
Operation. (There is no need to count the data length with
tuicroprogram).

WTt4 bit is reset by HCFd signal.

(b) IBW (lB Write)

This bit is set to ‘1’ for 6250/1600 ID Burst Write
Operation. The data transmitted to MTII is in 1600 BPI 18
format, Bits WLC, WOK, and ALIWT must be set along with this
bit. to execjte an lB write processing. WEC bit will be reset
after entering the required length of data.

This bit is reset by HCLR signal.

(c) wi:c (Write End Control)

In Write operation if this bit is set to ‘1’, the format
counter slops at ‘13’ and the processing stops till this bit
is reset to ‘0’. This bit is set in operations like 6250/1600
BPT. mode lB Write, tape mark write etc. and is used to control
the data length.

In such cases 18, ARA, ARAID and tape mark data is sent till
the format counter reaches 13,

This bit is reset by HCLR signal.

Cd) AL1WT (All 1 Write)

This bit is set to ‘1’ to specify a all ‘1’ Write operation
format of 9042 fci/3200 fci/800 fci. In 6250/1600 BP1 mode 18
Write, tape mark write operation, this bit must be set along
with 18W and WTM bits respectively. This bit is reset by HCLR
signal.

Now 3014 fci ‘1000’ pattern is employed in 6250 18 Write
operation.

(e) WOK (Write OK)

This bit is set to ‘1’ to enable the Write circuit and to
start a Write operation. Modulation circuit, slip check
circuit, noise check circuit and the format counter are
started when this bit is set to ‘1’. WOK is reset when the
format count reaches ‘15’ (upon entering postamble or LRCC).
This bit is reset if MCY is turned OFF.
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C
(fl• Bit 5 is a spare bit and is permanently set to 0. •

Cs) BFUL Chaffer Full)

. This bit is set to ‘ 1’ to indicate that Ut. channel Buffer C64
bytes) on the data transfet control side is full. Cthis does
not apply if the CBR Cchannel kaffer read) bit is also. set to
‘1’). This bit is always ‘0’ if CBR bit is set to ‘1.’.

Ch) R.BcY/BcY Cleset Byte CycleIByte Cycle)

Set this bit to ‘1’ to reset the BCY signal. Now BC! signal
will be set aaia to ‘1’ after 8 bit cells in 6250 Bfl mode, 4
bit cell in 1600 Bfl mdc, and 2 bit cells in 800 BPI node.
The status of this sigjial will then remain unchaed, until
this bit is set again to ‘I’ . Microprogram. use this bit to
couát . and conttol write data length. .

02) RDCTL CReed Control): 4B

0 1 2 3 ;4 •5 6 1

Ca) 10K Clead OX) . .

Read circuit is set to Enable when this bit is set to ‘V.
This bit is reset by HCLR’ sinal. ..

Cb) STPHK (Stand-By Phase OK) .

This bit is set to ‘1’ to permit :nttin of P1(0K signal. Pilot
siajial is reset iadiately if this bit is set to ‘0’.
Therefore P110K signal say be set only if this bit has been set
Cit is set by HBUt) . above ationed SLIPC and NOISE
signals are set only while STPHK bits are ON.

*PHOK siajial is reset after detection of pstanible CEPOSA
sinal=1) in 625011600 BPI modes. However in 800 BPI lode, it
is üot reset till STPHK is reset.

S’!PHK bit is reset by lICKS signal.
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(c) VFOS (YFO Start)

The loop filter condenser of the VFO circuit discharges while
this bit is OFF. This bit should be set to ‘0’ for a certain
period of time to completely discharge the capacitor. The VFO
circuit is set to Enable status when this bit is set to ‘1’
The VFO circuit is controlled by WTCLK signal till the reccipt
of time sense signal. Upon receipt of the time sense signal,
VFO is reset for I peak pulse period to resynchronise with the
data peak pulse. Then it is controlled by the data. (ROK
must be set to ‘I’ to generate a time sense signal).

(ci) INDXF (Inhibit Data Transfer)

This bit is set to ‘1’ to mask the data tcansfer request
signal (DXRQ signal) fcom the Read/Write control section to
data transfer control section even if conditions for
generating the DXRQ signal have been established in the
Read/Write control section.

Now DXRQ signal may be generated only if this bit is set to
‘0’.

This bit is employed in 800 BPI read operation to mask TM,
CRC, LRC byte transfer and to start the control related to
data transfer between the channel buffer and read/write
control section, This bit is reset by HCLR signal.

(e) IHCOR (Inhibit Correction)

This bit is turned OW to inhibit error correction operation in
6250/1600 BPI mode, This bit reset or set along with the ROK
bit (it should at least be set during data byte detection
operation), This bit is reset by HCLR signal.

(f) *HIG (Not High Gain)

This bit is employed to alter the synchronization of the clock
with data in a VFO circuit ( increases the VFO loop gain) . The
VFO loop gain is high while this bit is set to ‘0’. This
indicates that the synchronization capacity has increased, By
setting this bit to ‘1’ (low gain), VFO loop gain is set to
normal level thus generating a very stable (low jitter) cell
clock, This bit is reset by HCLR signal which sets it to a
low gain status.

This bit must be set to ‘1’ in 1600 BP1 mode Read/Write
operation.

In 6250 EP1 mode, this bit should be controlled as shown in
the following figure.
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(1) Write operation

WOK signal

(2) Read operation

-I Read data 1

PHOK signal

*HIG bit

Figure 4.15 *HIG bit control in 6250 BPI mode

(g) ISPHE (Issue Phase Error)

This bit is used to generate a phase error. A phase error is
(PHE) generated in the track corresponding to the MASK bit 0-9
which have been turned ON. (For further details refer to
Chapter 9).

This bit is reset by HCLR signal.

(h) SKWMG (Skew Marginal)

The skew check condition is set to marginal as soon as this
bit is turned ON. This bit may be used only in 1600 mode.

This bit is reset by HCLR signal.

(13) MODE (Mode Select): 4C

0 1 2 3 4

MCY BWD WKS ZRD 6250

5 6 7

1600 CMCY CBR

4 - 62



(a) MCY (Machine cycle)

The MCY signal is turned ON to enable Read, Write, Device
Control Circuits. In this stage these circuits may be
controlled from microprogram while MCY signal is ON.

This bit is reset by HCLR signal.

(b) BWD (Backward)

This bit is turned ‘ON’ (set 10 1) to set the MTC Read circuit
to Backward Mode. This bit is read by HCLR signal.

(c) WRS (Write Status)

This bit is turned ON (set to ‘I’) to set the NTC R/W circuit
to Write Mode.

The following check conditions may be affected by this bit:
HNIS (Noise Block) check condition.

Postamble Read End (EPOSA) condition. STRCK (Start Read
Check) condition. HTM (tape mark detection, skew mark, error
correction and other control conditions. Read status is set
when this bit is ‘0’. This bit is reset by HCLR signal.

(d) NRD (NRZ Read)

This bit is set to execute 800 BP1, Read/write
When this bit is on the modulation circuit will
peak pulse as the data rises if the BWD bit is ‘1’
pulse as the input data falls if the BWD bit is ‘0’.
pulses are generated as peak pulses.

This bit is reset by HCLR signal.

(a) 6250 (6250 mode)

This bit is set to ‘1’ to execute 6250 BPI Read/Write
operation. This bit is reset by HCLR signal.

(f) 1600 (1600 mode)

This bit is set to ‘1’ to execute read/write operation in 1600
BPI mode.

This bit is reset by the HCLR signal.

(g) CMCY (Complete MCY)

This bit is not used, This bit is reset by HCLR signal.

operation.
generate a
and a peak

Both the
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(h) CBR (Channel Buffer Read)

This bit is set to ‘1’ to execute a channel buffer Read
operation. As soon as this bit is set to ‘l, the data
tcansmit control section repeatedly transfers the channel
buffer data, This bit is reset by l-ICLR signal.

(14) RDSNS (Read Format Sense): 4D

K D 4K A SA iSA

(a) HLilS (Noise Block Detected)

If a noise pattern is detected (DNois=1) for a duration
described in Table 4.17 this bit is set to ‘1’. This bit.
remains unchanged till ROK is turned OFF . ROK is OFF.

Table 4.17 I{NIS set condition

Mode Condition

WRS 46 ± 2 Bit cell period, continuous PNOIS
6250

RDS 22 ± 2 Bit cell period, continuous PNO1S

WRD 23 i 2 Bit cell period, continuous PNO1S
1600

RDS 11 ± 1 Bit cell period, continuous POINS

This bit is not set in 800 BPI mode.

(b) HI3LK (Block Detected)

If a block pattern (DB0B=’1’) is detected for a duration in
excess of the specified bit cell period, this bit is set to
S t This bit. remains unchanged U 11 it is reset when POX is
turned OFF’ . This bit is in Reset status while ROK is OFF.
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Table 4.18 HBLK set condition

Mode Condition

WRS 25 ± 1 Bit cell period, continuous DBOB
6250

RDS 25 ± 1 Bit cell period, continuous DBOB

WRS 12.5 ± 0.5 Bit cell period, continuous DBOB:

1600
RDS 12.5 ± 05 Bit cell period, continuous DBOB

This bit is not set in 800 BPI mode.

(c) HTM (Tape Mark Block Detected)

If a tape mark block pattern (DTM=’l’) is detected
continuously in excess of the specified bit cell period, this
bit is set to ‘1’. This bit remains unchanged till reset when
ROK is OFF . This bit is reset while ROK is OFF.

Table 4.19 HTM setting condition

Mode Condition

WRS 304 ± 8 Bit cell period, continuous DTM
6250

RDS 42 -i 2 Bit cell period, continuous DTM

WRS 84 ± 4 Bit cell period, continuous DTM
1600

RDS 21 ± I Bit cell period, continuous DTM

This bit is not set in 800 BPI mode.

(d) WWD (Window)

In Write operation, this signal becomes ‘1’ during a specified
period after specified delay time has elapsed from starting
Write operation. The leading of the block recorded in the
corresponding write operation should be detected while this
signal is ‘1’. The data bytes (800) or OBOB detected between
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the period from starting the Write Operation till rise of this
signal. Will set NOISC signal (described later) to ‘1’.

The SLIPC (described later) will be set to ‘1’ if Wind Signal
i_s set to ‘0’ without detecting a data byte (800) or DNOIS
signal Figure 4 15 shows set and reset timing of WUID signal

-WOK rising edge
WOKR

(e) P110K (Phase OK)

R/W gap period

Figure 4.16 WIND signal

7%

This signal is set while HBLK signal
set. This signal is reset when
(described later) or STPHK is reset.
Write data error cheek and correction

(f) PREA (Preamble Detected)

rises when STPHK has been
the EPOSA signal rises
While this signal is ON,
are available.

This signal is set to ‘1’ upon detection of the first data
byte in the 6250, 1600 BPI Read Circuit, The status of this
signal remains unchanged till P110K is reset. This bit is in
reset status while PHOK is ‘0’.

(g) POSA (Postamble Detected)

This signal is set to ‘1’ upon detection o the last data byte
(Head of Postamble) in 6250, 1600 BPI Read Circuit. This bit
remains unchanged till PHOK is reset. This bit remains in
reset status while P110K is ‘0’.

(h) TPOSA (End of Postamble)

This bit is set to ‘1’ after the specified length of postatuble
is confirmed in 6250, 1600 BPI Read/Write operation, This bit
is reset (‘0’) when DIEG signal rises. This bit is in reset
status while MCY is OFF.

WIND

2O%

100%
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Table 4.20 EPOSA set condition

Mode Condition

WRS
After POSAz1 and after a delay of 34 ± 2
bit cells.

6250

RDS
After POSA1 and after a delay of 6 -1 2 hit
cells.

After POSA2 and after a delay of 31 ± 1
WRS bit cells.

1600

RDS
After POSA1 and after a delay of 21 ± 1 bit
cells.

(15) CRCST (CRC Status): 4E

RC RCZ =CR D C RCC B IC

(a) *MCRC (Unmatch CRC)

This bit is when the CRC pattern generated as a result of
operating on the Read Data (including CRC byte) is not normal
(bits other than 2, 4 of CRC register are ON). This hit is
employed in Read, Write, and Back Read operations in 6250, 800
mode . This bit is ON ( ‘ I ) when MCY is OFF.

(b) *MCRCZ (Unmatch CRC zero)

This bit is ‘1’ when the CRC pattern generated as a result of
operating on Read data (including CRC pattern) is not all
eOSg This bit is employed in Read, Write and Back Read
Operations in 800 mode. This bit is ‘0’ when MCY is OFF.

(c) *EPCR (EPCR)

This bit is ‘1’ if the pattern obtained by reversing the
pattern (except hits 2, 4) generated by operating on the Read
data (including CRC byte) does not match with the error
pattern register. It is used for detecting errors along with
the *MCRCZ signal in 800 mode, This bit is set to ‘1’ wh i. Ic
MCY is OFF.
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. C
Cd) *BD CCRcBICRCfl) .

.
This bit is eZoyed in Read, Writ operation (excluding Back
lead) in 6250 mIs. This bitis turned ON (‘1’) tan the

. a—ctc byte CCRCD) does not match with the CRCB pattern (CRC
generated from transfer Buffer output). This bit is ‘ 1’ while
NOT is OFF.

Ce) *BaC (CRCBi’CRCC) . . . . S

This bit is eaployed in 1600, 800 mdc write operation. This
bit is turned ON when the Write Data CRC pattern (obtained
from CRCB - in buffer output) don not match with the After
Read data . (excluding CRC byte) CRC pattern. This bit is set
to ‘0’ while NC! is OFF. •

(f) *NcRc;C (Utusatch CRCC) . .

This bit is ‘ 1 ‘ when the CRC pattern obtained Eros Read Data
(excläding CRC byte) is not normal. This bit is enployed in
Back Read processing in 6250 node. This bit is ‘1’ while NC!
isoff.

. .

(s) *La_B (CRçAICRCB) . . . . .

.. .

This bit is ‘V when the pattern generated fran the input data 0
to in bsfEer does not match with the CRC pattern generated
from Zn register output data. This bit is ‘O • while NC! is
OFF. . .

(Ii) *ZBIC • (*XBF Bus In Check) . . .

This bit is set wbeá illegal ErR Buffer Input data pattern is
detected. This bit is not reset until NC! is turned OFF.
This bit is ‘0’ while NC! is OFF. . .

A
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RD DATA

CR side

DV side

B=C • . . Invalid for BWD,

B=D . . . Invalid except in 6250

FWD mode

Figure 4.17

Table 4.21

Input Byte Operation
Mbde

CRCA CRCB CRC CRCC CRCD

6250 XBF Input XBF Output Data, Pad, Data, A.ux, CRC
data data ux. CRC Aux. CRC

CRC Byte,
(Write-’Write (Write*Write 1 Byte (BRD only) 03RD not
Data, Data, feasthie)
Read Read Read-Read
Data) Data)

1600 Data

800 Data, CRC Data

WT DATA

RD DATA

*MCRCC

B
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(16) FMERR (Format Error): hF

DC CK :c iSC :RC

(a) *SRDC (Not Start Read Check)

This bit is turned ON, if the PREA signal (Start of Data Field
Detection Signal) is not set within the specified delay time
after P110K. This signal remains at ‘0’ till MCY is OFF. This
bit is ‘1’ while MCY is OFF. This bit, ‘1’, means that Start
Read Check error has not been detected in the Read Operation.

Tab le 4 , 22 SRDC Set condit ion

Mode Condition

WRS When PREA=O upon specified delay of 120 ±
8 bit cells after P140K set.

6250
RDS When PREA=0 upon specified delay of 168 ±

8 bit cells after PHOK set.

WRS When PREA0 upon specified delay of 52 ±
4 bit cells after PHOK set.

1600
RSD When PREA=O upon specified delay of 63 ±

4 bit cells after PHOK Set.

This bit is not available in 800 BPI mode.

(b) *EDCK (Not End Data Check)

This bit is turned ON if DIBG signal cannot be detected within
the specified time after 1POSA (see Table 4.23 for a specified
time delay after preamble). Once set to ‘0’ it is not reset
(‘1’) till I,1CY is OFF. It is ‘1’ while MCY is OFF. This bit,
‘I’ may be assumed that End Data Check Error has not occurred
in the Read Operation.
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Table 4.23 EDC Condition

Hode Condition

WRS When DIBCO upon delay of 88 ± 8 bit cells
after EPOSA1,

6250
RDS When DIBC=0 upon delay of 248 ± 8 bit cells

after EPOSA.=1.

WRS When DIBC0 upon delay of 20 ± 4 bit cells
after EPOSA=I.

1600
ROS When DIBCzO upon delay of 36 ± 4 bit cells

after EP0SA1.

Not available in 800 BPI mode.

(c) *SL1PC (Not Slip Check)

This bit is set to ‘0’ upon detection of data write (800 BP1)
or DNOIS signal (6250/1600 BPI) while the above mentioned WWD
signal (section (14), d) is ‘1,. Once set to ‘0’, the status
of this signal remains unchanged till MCY is turned OFF. This
bit is ‘1’ while MCY is ‘1’.

This bit ‘ I ‘ , may be assumed that no s lip check error has
occured in Write Operation. This bit is ‘1’ when MCY or STPHK
is ‘0’.

(d) *NO1SC (Not Noise Check)

This bit is set to ‘0’ when data byte (800 BPI) or DBOB signal
(6250/1600 BPI) is detected within the specified delay time
after starting Write Operation (WOK Rise). Once set to ‘0’
the status of this signal remains unchanged till MCY is turned
OFF. This bit is ‘1’ when MCY is OFF. This bit is ‘1’ when
MCY or STPHK signal is ‘0’ .

(e) *WTf3OC (Not Write Data Bus-Out Check)

This bit is set to ‘0’ when a parity error is detected in the
Write Bus Data to be entered to the Write Circuit. This bit
i_s not set to ‘0’ when the above mentioned WTCTL register
ALIWT bit is set to ‘0’.
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This bit remains in ‘0’ status while MCY is OFF. This bit is
set to ‘ 1 ‘ by HCLR s ignal . When this bit is ‘ 1 ‘ it may be
assumed that no parity error has occurred in Write Circuit
during Write Operation.

(1) *WTVRC (Not Write VRC)

This bit is set to ‘0’ when a parity error is detected in the
modulated Write Data . Once set to ‘0’ the status of this
byte remains unchanged till KCY is turned OFF. When this bit
is ‘1’ it may be assumed that no parity error has occurred in
modulated data in Write Operation.

(8) *OVRN (Not Over Run)

This bit is set to ‘0’ when overrun is detected in Read/Write
Operation. Once set to ‘0’ the status of this bit remains
unchanged till KCY is turned OFF, This bit is ‘0’ when MCY is
OFF . When this bit is ‘ 1 ‘ , it may be assumed that overrun
error has not been detected in Read/Write Operation.

- OVRN Set Condition —

1. When DXF1=1 (Read Operation)

.

If XFR Buffer is Full (BFUL=1)

2. DXFO1 (Write Operation)

. If XFR Buffer became empty (CMP=1) before receiptor
“transfer STOP” from the chann€I. interface during Write
Operation.

. If the data left in the XFR buffer was less than 6
bytes before the “transfer STOP” was issued by the
channel interface in 6250 mode Write operation.

(h) *CMP (Not Compare)

This bit is set to ‘0’ if the XFR buffer Read-In count and
Read Out count do not match. This bit indicates the presence
or absence of data in XFR buffer. There is no data in FR
buffer if this bit is ‘0’ and there is data in the buffer if
this bit is ‘I’ This bit is ‘0’ when MCY is OFF.

(17) TSNS (Time Sense): 50

[NSO 4:52 SS3 S:S4 S:S5 4:56
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Each of these bits is ‘0’ when the peak pulse of the tracks rising
and falling and falling edgepulse of Read Data, corresponding to
these bits has been coming with required period and with specified
cycles. *TSNSO7 are all ‘l’s while MCY is OFF. Peak pulse niay
only be generated if ROK1.

(18) POUIT (Pointer): 51

TO Tl T2 ‘T3 T4 T5 T6 T7

DET • . . Detect Error Track

This is an error track pointer used in Read write operation in
6250/1600 BPI mode. All the bits are ‘1’ while MCY is OFF.
DETO’8 are set by dead track (skew, persistant track, drop out)
valid pointer or ECC group buffer pointer.

(19) BLFMT (Block Format): 52

O2CR ET8 s:S8 :BG N:Is :OB TM

(a) *1O2CR (No 1 or 2 track correction)

This bit is set to ‘0’ if I or 2 track error correction has
been executed in 6250/1600 BPI read operation. Once set to
to, this bit remains in this status ti]]. MCY is OFF. This bit
is ‘1’ while MCY is OFF.

When SCAN bit is ‘1’, this bit represents a scan out signal of
LSI chips related to read operation.

(b) *DET8 (No Detect Error Track 8)

Refer to section (18), *DETO7.

(c) *TSNS8 (No Time Sense 8)

Refer to section (17). TSNSO’7.

(d) *DIBG (Not Detect 1GB)

This bit is ‘1, when TSNO8 represents IBG pattern.
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(e) *DNO1S (Not Detect Noise)

This bit is ‘0’ when TSNSO”8 represents NOIS pattern.

(f) *DBOB (Not Detect BOB)

This bit is ‘0’ when TSWSO8 repuesents BOB patLern.

(g) *DARA (Not Detect MA)

This bit is ‘0’ when TSNSO’8 represents ARA pattern.

(Ii) *L)TM (Not Detect TM)

This bit is ‘0’ when TSNSO8 represents TM patten. It is
also ‘0’ when TM byte is detected in 800 BPI mode,

DIBGO+I+24-3+4+5+6+7+8

DNOIS : A+B

A (O.5.8)÷(2.6.7)+(1.3.4)

B (O÷5i-8).(2÷6÷7).(1÷3f4)

DBOB A.B

DTM cL÷3÷4{o.5.82.6.n

+PE.R DS[(O.5.8)+(2.6.7)]

+GCR.RDS[(2 .6 . 7)(O÷5f8)÷(O.5 .8)(24-6-1-1)]}

DMA (O÷8+5){(1.3.4)(2.6.7)

÷RDS[(l.3.4)(2÷6+7)÷(li-3÷4)(2.6.7)]}

O’8 TSNSO’’8

(20) RDERR (Read Error): 53

(*) S:WE *D:CK *D:OE PNMLT *PO:AE t*:t.

(a) *vRC: (No VRC Error)

This bit; is set to ‘0’ when a Read Data Parity Error is
detected and cannot be recovered by the pointer or ECC. Once
this bit is set to ‘0’ it remains in this status till. MCY is
turned OFF. This bit is ‘I’ while NCY is OFF. This bit, ‘0’,
indicates an incorrectable VRC error. Error is not corrected
if the above IHCOR bit has been set.
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(b) *HLTI (*LRCE) (So Nultiple Track Error or no LIC Error)

This bit is set to ‘0’ under the following conditions:

a) When umre than 2 DETO8 bits are set in 6250/1600 BPI
Write operation or j600 DPI read operation.

b) 1hen nmre than three DETO8 bits are set in 6250 BPI
mdc Read operation.

c) Ihen LRC error is detected in 800 BPI mode write/read
operation. Once set to ‘0’ the status of this bit remains
unchanged till. MC! is turned On. This bit is set to ‘1’
when nwre than one error tracks are detected or when
incorrectable LRC error is detected in 800 BPI mode.

Cc) .*S (No Skew Error) .

This bit is set to ‘0’ when ailtiple skew errors are detected
in read data. Once set to ‘0’ this bit remains in this status
tin WiG! is turned OFF. This bit is ‘1’ only if NOT is OFF.
When this bit is ON it may be assud that skew error has not
occurred.

(d) *BDCK (No Deskewing Buffer Check)

This bit is set to ‘0’ in 6250 BPI mode Write and forward Read
operations if the Deskewing Buffer read out count is not all
to’s when resynchronous burst is detected. Once this bit is
set to ‘0’, it will remain in this status till KaY is turned
OFF. This bit is therefore ‘1’ when NC! is OFF. When this
bit is ‘1’ it may be assumed that skew buffer error has not
occurred. This bit may not be used in 1600/800 BPI modes.

(e) *DROE (No Drop Out Error)

This bit is set to ‘O’.when one ofthe TSISO8 signal is ‘0’
while • P110K signal is ‘ 1’ in Write operation (lIES-i) . Once
this bit has been set to ‘0’ it will remain in this status
till any is turned OFF. This bit is therefore ‘1’ while NCY
is OFF. When this bit is ‘1’, it may be assumed that drop out
error has not been detected in • the 6250/1600. BPI Write
Operation. . .

(f) PUELT (Pointer Multiple)

This bit is set to ‘ 1 ‘ to indicate that more than two track
pointers in 1600/6250 BPI mode ReadlWrite Operation.
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. . . C:
Cs) *POSAK CWo Postamble Error)

this bit is set to ‘0’ when i11a1 posteable byte (all
‘l’s:6250 all ‘O’s:1600) follows the postatable bead
(P08k-I). Once set to ‘O, it will resin in this status till
NC! is turned On. It is ‘1’ wben NYC is OFF. When this bit
is ‘1’, it may be assud that postable error ties not been
detected. This bit is not available in 800 BPI mdc.

(21) Zn (Ifl Error Track) : 54

. 0 1. 2 3 • 4 5 6 7
a

unto KTK1 KTK2 ETC KTK4 KTK5 ETK6 ETK7

This resister is eqiiloyed to correct errors in 800 BPI mdc Read
Operation. The data correspondins to the bit set to ‘1’ is
reversed for read operation. This resister is also reset by Hat
signal. . . .

(22) zai (82 Control): 55 .

Isr:tc i1HitH
(a) SFCtC (Rift CRC 1esister)

Set this bit to ‘I.’ to cause a sbift of CtC resister, and 1
. CRC data pattern is processed . This bit is reset ‘ 0’ ) after

CRC resister las been sbifted. This bit is ‘0’ wbile MC! is
on. In the 800 BPI mdc, to set this bit cause a sbift ofctc pattern resister upon detecti a data byte.

(b) TRC (TIC Cycle)

This bit is set to ‘1’ in PWD operation after CRC byte las
read. If a CRC byte las not been detected tbis bit will be
set to ‘1’ after a period equivalent to 5.3 bit cells from the
last data byte. Once set, the status • of tbis bit remains
uncbaned till P0K is turned OFF.

tn BWD operation tbis bit is set to ‘1’ as K rises and is (D
reset to ‘0’ upon tbe detection of tbe first data byte <LtC
byte). This bit is ‘0’ wbile 10K is On.
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This bit. indicate that the current data byte is a LRC byte.
This bit is valid oniy in 800 BPI mode.

Cc) CRC (CRC Cycle)

in FWD ptocessing this bit is set to ‘1’, if data bytes are
not detected in the length of 2 bit cells after the last data
byte. This bit remains in this status till 3.3 bit cells or
till the detection of a LRC byte. In BWD operation this bit
is set to ‘1’ upon detection of LRC byte. (first byte) This
bit remains ‘1’ till the detection of data byte. If data byte
can’t be detected within 5,3 bit cell from LRC byte, this hit
will reset to ‘0’. This bit is ‘0’ while ROK is off. This
bit indicate that the byte detected is a CRC byte. it is
valid only in 800 BPI mode.

(d) RBLKN (NRZ Block)

This bit is set to ‘1’ upon detection of 1. Byte when WRS:1, and
upon detection of 8 bytes (including CRC and LRC bytes) when
WRS=O. The byte remains in this status till MCY is turned
OFF. This bit is therefore ‘0’ while MCY is OFF. This bit
represents detecting of an 800 BPI block.

(e) BLKID (NRZ Block End)

This bit is turned ON (‘1’) to indicate that data or check
byte was not detected during 10.7 bit cell period in 800 BPI
mode process ing . Once turned ON , the status of this h it
remains unchanged till R. RBD is set to ‘1’ or MCY is turned
OFF. This bit is therefore ‘0’ while MCY is ‘OFF’.

(f) CRCHG (CRC Horizon Gap)

In a 800 BPJ mode read operation, this bit is turned ON (‘1’)
when a data byte is not detected for a period of 5.3 bit cells
after the last data byte. This bit, ‘1’, indicate that a gap
exceeding the permissible recording gap for CRC byte has been
detected. Therefore a CRC byte is either not present or CRC
byte is all ‘0’s when this bit is ‘1’. This bit is reset by
turning ON R.RDB bit ( ‘ 1’ ) or by turning OFF MCY bit.

(g) CRCRG (CRC Recording Gap)

This bit is turned ON to indicate that a recording gap longer
than 2 bit cells has been detected. CRC byte should be
detected after this bit has been turned ON and before the CRC
HG is set.
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last data byte

This bit; is reset under the same conditions as that of CRCHG
bit.

(to R. RDB/RDB . S (Reset Read—Data-Byte/Read—Data-Byte Set)

In 800 BPI mode, this bit is set to ‘1’ by the sampling
pulse. Once set, this bit may not be reset till turning R.RDB
bit ON or till KCY is turned OFF. This bit is therefore ‘0’
while KCY is OFF. Set RDB,S bit to ‘1’ to reset RDB.S to
‘ 0 ‘ . Then CHCHG , CHCRG and BLKCD bits are also reset to ‘ 0’.
This bit may be used for counting read data byte in 800 BPI

0 1 2 3 4 5 6 7

— SDNT
*fRC ETK8 *T,J5J TMO TM1 TM2 TM3 j

(a) *NVRCE (No NRZ-VRCError)

This bit indicate that VRC error has not been detected in the
800 BPI Read Operation. This bit is set to ‘0’ as soon as a
VRC error has detected. This bit may be reset to ‘0’ by SDRST
bit. This bit is also ‘1’ while ?1CY is OFF.

(b) ETK8 (NRZ Error Track 8)

Comforms with ETK bits O’7 in section (21).

C
I I I 1

CRC LRC

2 bit cell

CRCRG

CRCHG

CRC Byte Detection
Range

Figure 4.18

mode.

(23) ZMRG (NRZ Marginal Code): 56
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(c) *wsKwi,: (No NRZ Skew Error)

in 800 BPI write operation, this bit is set to ‘0’ when
multiple skew ertors are detected in the data read from the
Read Head, This bit is not reset to ‘1’ till the SDRST bit is
turned OT or ?4CY bit is turned OFF.

(ci) SDRST/*LRCE (Sense Data Reset/Not LRC Error)

This bit with ‘0’ indicate that a parity error has been
detected in LRC byte (LRC error). *LRCE bit is reset (‘1’)
when MCY is turned OFF, Setting this bit to ‘1’ by up
(SDRST=’l’), the above *NSW, *NtRCE bits will be reset to
‘1’.

( 24 ) ZOP (NRZ OPTION) : 57

01234567

This register indicates whether the 800 BPI optional PCA (1AOI:
512189) has been mounted. One of the bits in this register is ‘1’
when the above optional board is mounted, If all the bits in this
register are ‘ 0 ‘ , the registers 54’’56 are not available.

(25) TCADA (WCC Address CR-A) : 58

DA0 DA1 DA2 :A3 :A4 :c :L

(CMO) (CMI) (CM2) (CM3)

(a) CADA0’’CADA4 (I4TC Address CH-A 0’4)

These are the MTC address set by shoot plug for CW-A side.

(b) When the CHROM bit (see (32), 5) is ‘1’, bits 4’7 represent
CM03,

CM03 is obtained by converting the 8 bit code from CHBI
register into a four bit code. When CMROM bit is ‘0’, bits
4%.7 represent CADA4 and following CH interface control hit,

58MG; ‘1, when special MBC interface,
CPBL; ‘1’ when IBM compatible mode.
NOFS ; ‘ 1 ‘ when norma 1 inter lock handshake

(not offset interlock)
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(26) OUTAG (Out Tag Sense): 59

o o IG 40A :PE

(a) ADO (Address Out)

This is the address out signal from the channel interface to
which MTC is logically connected, If ?4TC is not connected
either to Cl-I—A. or CU-B or if CE panel ONL/OFL switch is set to
OFL side, this bit is ‘0’.

if this bit is ‘ I ‘ and if the CMROt4 bit is ‘ 0 ‘ , the ClIBO
register represents the I/O address specified by the channel.

(b) CMO (Command Out)

This is a CMO signal from the CH-B or CU-A side . If MTC does
not logically connect to any CH interface or if the CE panel
QNL/OFL switch is set to OFL side, this bit is ‘0’. If this
bit is ‘ 1 ‘ , the above ment ioned CUBO register , when CMROM:0,
indicates the conuuand code specified by channel.

Cc) SVO (Service Out)

This is the SVO signal fr.’om channel interface. This bit is
‘O’ if none of the channels is logically connected to WCC.
This signal is the same to the SVI signal when the CE panel
ONL/OFL switch is set to OFL side. When this bit is ‘1’, it
indicates that either the linked channel has received the
Bus-in data or that the data requested by SVI is present on
Bus0ut,

Cd) SLIG (Select in Gate)

This signal is ‘I’ if MTC is selected by the channel. It is
‘0’ when the select out signal. is released. This bit is
turned ON to indicate that MTC has been selected. The SLO
signal gates the passing signals to the control device. This
bit is ‘0’ if none of the channels is linked or if the CE
panel switch set to OFL. This bit is reset by the SERT signal.

(e) OPOA (Operational OUT CH-A)

This is the OPO signal from the channel. interface A. side
(basic side) channel.
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(f) RQSP1 (Request-In Suppress Enable)

Set this bit to ‘1’ so that the channel interface RQI signal
iuay be suppressed by the SPO signal. RQL signal to Cli
interface will be generated only when this bit is OFF, RQIAF
(RQIBF) is set to ‘I’ and SPOA (SPOB) is not ON. This signal
is reset by the SERT signal.

(g) QIS (Requestin Initial Selection)

This bit is ‘1’ when the initial selection sequence is started
with the linked channe 1 as a response to a Request- In . Upon
set of OPI bit this bit is reset to ‘0’. This bit is not ‘1’
when MTC is not linked to any channel or when CE panel O1L/OFL
switch is set to ‘OFL’.

(h) INS (Initial Selection)

This bit is ‘I’ when the initial selection sequence (ADO1,
select-out ON) is started in the selected channel. When, the
channel has linked in this sequence (OP1=l) this bit is ‘ 0’.
An interruption may be created when this bit is turned ON.
This bit is not set to ‘1’ when the CE panel ONL/OFL switch is
set to OFL side.

(27) CHBO (Channel Bus Out): 5A

O 2 3 4 5 6 7

(RCTO) (RCT1) (RCT2) (RCT3) (RCT4) (RCT5) (RCT6) (RCT7)

These are interface Bus Out signals from the connected channel.
This register is set to all ‘I’ when both CH-A and CHB are not
connected or the CE panel ONL/OFL switch is set to OFL. Moreover
these bits are all ‘l’s when the SERT signal is ‘l. CBOO’1 data
is available in preset of the outbound tag (ADO, CMO, SVO, DTO) and
represent I/O device address, command code, write data etc.

This register represents position check FTP counter status
(RCTO”7) when CMROM (described later) is ‘I’.

(28) IFSTA (Interface Status of CH-A): 5B

URTOURTO2J
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___

(.
(a) CUBSA (CUB-send Nery of CR—A)

this bit is ‘1’ vIta a Short Busy Sequence CUB status is sent
to Bus-tn and STI is raised) is sent to Channel. A. This bit
indicates CUD status has been sent or is being sent on cu-A
side. This bit is reset when STI signal is generated While
CR-A side is lifled (flAsi, OPTAsi) to KTC. This bit is also
reset when the power supply is turned 01 or when the CR—A side
system reset is executed. (BUT)

(b) SPOA (Suppress Out of CH-A)

This is SPO signal of CR-A side interface. This bit is ‘0’
when CR—A is in DISABLE of the NW operator penal.

Cc) BElA (Selective Reset of CR-A) .

This bit is set to ‘1’ when Selective Reset is received fro
CR-A side While NrC is linked to CR—A. Once set to ‘1’ the
status of this bit remains unchaed till a System Reset is
received from CR—A or the R—RSTA (described later) bit is set
to ‘1’ (Normally UP count mdc sets. R.RSTA to ‘1’ upon
completion of Selective Reset operation) . UP count mde is
restarted from address ‘000’ once this bit is turned OW.

(d) sm (System Reset of CR-4) ..

This bit is set to ‘1’ when a system reset is received from
CK—A. Once this bit is set to ‘1’ it will not be reset till
the R.RSTA (described later) bit is set to ‘0’. If ilZC has.
linked to Cu-B upon receiving System-Reset from CR-A, sm bit
will not be set till KTC has been released. . Jjj this bit is
set to ‘ I. ‘ , UP count mode is restarted from address ‘000’.

. (e) IFONA (Interface 01 of CR-A)

This bit is ‘V when the Cu—A side interface switch of NrC
operator panel is in Enable. The driverlreceiver circuits on
the Cu—A side interface is not active when thi. bit is ‘0’.
Koreover this bit will also be set to ‘0’ if Cl panel OIL,OFL
switch is set to On side. This bit is turned OFF (‘0’) upon
completion of the operation being executed if the interface
switch is changed to DISABLE.

(f) ETA (Root A) RTB (Root B)

IItc may have two channel interfaces . Here IrA, Rn signals
are used to indicate the logical interface status of the
Channel interface and WfC. Now ETA signal is ‘1’ if WTC is
linked to A side channel, While ITS is V if NW is linked to
B side channel. Both CA and CS signals are ‘0’ when WTC is
in neutral status, that is not linked to any interface. Now
1tTA and ETa signals are reset to ‘0’ by the SIlT signal.
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, ,rLt

041v0- (Format
B Field)

Figure 4 . 1.9 2 Channel Switch Concept

(Ii) IJETO1, URTO2 (Unconditional Rset Out)

When both WITO1 and U1702 bite are set to • V, UR reset
request is generated for another MW. At this stage the URIT
bit is set to V. This bit can not be set to ?l while MC!
is OFF. •

Ci) URC (Unconditional Reset) .

This bit, V , indicates that there is a IJR reset request from
another MW or from its own MTC (URTO 1/2 are set to l for
this purpose) .

(29) • INTAG (Channel—tn Tag) : 5C • .

[
:1 [M.;DI K.SVI n.m RQIAFJRQIBF MI I

(a) On (Operation-ti)

It is employed as OPt signaL for the linked channel . . • When
this bit is set to V, MW and charnel will be linked. Thisbit

may be reset directly or is reset -if Select Out is
released and if SlOP bit is • V (this bit is . desaribed
Later) . This bit may also be reset by the Sin signal and
-disconnect request (DCisl) .

(b) M.AD1 (Microprogram Address--ti)

This is an ADI signal for the channel. This bit may be set to
•1_, only if On bit is also V. tn this case tb device
address twet be stored in CHBO register. This bit may bereset

(O) by UP count mde. tt say also be reset by the
SUT signal and disconnect requnt (OCial).

(c) K. Sn (Microprogram Status-ti)

This is an STt signal for the channel. This bit (‘V) resets
the CUBSA, CUBSU bits described earlier. This bit may also be
reset by the Sin signal or by a disconnect request.
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(4) K. ByE (Ktcçoprograa Service-ti)

This is an SVI signal for the channel. As Sn signal. for data
transfer is generated in the internal circuit, this bit has to
be reset to ‘0’ in such cases (when .DflO MF1 bits are ‘1’).

. . This bit say be reset by the fliT signal or by a disconnect
request. • .

Ce) RQtAF (IQI Flag for CH-A)

RQt signal is caused to the flannel. interface when this bit is
1 • This signal is however suppressed • by the SPO signal on.
ca—& side when RQSPK bit is ‘V• This bit is reset by the
SKIT signal or a discoánect request.

cf) RQIBF (341 flag for cU-B) .

this is a iQt signal for CU—B side. For further details refer
to RQt AL.

.

() I,,t CDtscount ti) . . . .

Disconnect-ti signal for channel interface is caused when this
bit isset to ‘l’• This bit may be set by UP count mdc or by
Put Cprocessor error) sigjtaks • This bit should be reset by

.
UP càunt mdc in the selective reset routine initiated by SliT
sina1. . . . . ..

.Ch) . Dci CDisconnect) . .

This bit is set to ‘1’ when a disconnect sequence occuered.
. Bits LADt, LSVI, •.STV, IQtAF and RQtBF are ‘0’ when this

bit is ‘V. Set this bit to ‘0’ to clear DCI bit. This bit
is also reset by the SKIT sina1.

C30) ctisi: Cchaael Bus-tn): 5D

0 1 2 3 4 5 6 . 7

CBIO .CBfl• Cfl2 CBI3 CBt4 Cfl5 CBt6 C517.

CA) C’B) CSDI)

This is a reiEter to send his-tn siajials for the channel. 1,0
address Cvith LADt bit) , status byte Cwith K. Sn , sense data

.

Cwith LSVI bit), etc. say e. in this resister. This
resister is cleared by SliT siptat . CBtO-2 are assined to ScanS

Clock A, Scan Clock B and the Scan Data when the SCAM bit is set to
•1.
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(31) IFCTL (Interface Control): 5E

(a) R.RSTA (Reset RSTA)/OVRN2 (over-run 2)

Setting this bit. to ‘1’, the above mentioned signals SERA,
SYRA are reset (‘0’). They should be reset upon completion of

selective reset or system reset operation. The OVRN2 signal

i_s turned ON if overrun is detected in data transfer in offset
interlock mode (refer to section 472).

(b) S.BCT (Set. Byte Counter)/*XTAG (No Transfer Tag)

Setting this bit. to i, content of the CHBI register is
preset in the upper 8 bits of the 12 bit. byte counter. Now

.1’ is entered in the lower 4 bits Tf SHBC is ‘0’ , the CHI7

bit correspond to 24L5B. if SFLBC is ‘l (described later),
the C1317 bit corresponds to 20 rs& in the case the byte
counter becomes an 8 bit counter and is capable of counting
upto 255 bytes.

This function may be employed only if MTC is in off line

status. *XTAG ‘1’ indicates that in—tag and out--tag signal
for data transfer to and from the channel have not been
generated. Those signals are SVI signal (service in), OTI
(data in) signal and SVO (service out), DTO (data out) signals
respectively.

(c) SIIBC/DXFE (Short Byte Counter/Data Transfer End)

SHBC is employed to make the byte counter act as 8 bit counter.

DXFF signal. is provided to indicate any data transfer with
format circuit has finished. This signal is set to ‘1’ by
‘Slop’ (CNO=i), DISCONNECT from CII linked to the MTC or by the
carry from the above byte counter (in case of MTC offline).
DXFE is ‘0’ when MCI is turned OFF.

(d) S.UCT/DXRQ (Start Up Count/Data XFR Request)

Setting this bit to ‘1’, the Position Check FTP counter starts
counting FTP in UP count mode.

DXRQ is a data tcansfer request signal fr.om the formatter
circuit. Now DXRQl indicates that SFR buffer is not full

(when DTFO=1) or data is still left in SFR buffer (when
DTF1l).
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If both DTFO aM Mn an ‘0’, DXRQ is 0. It my also b
.0, if IHDRQ bit is .V.

C.) S.DCT/BIBSY (Start Down CotmtdBus In his;) .

Setting this bit to • V ; the Position Check FTP counter start

.

counting fTP in Down Count Nods.

BIBS! is V if the data stored in CHBI register does not nova
to Ut buffer data from up to the Ut buffer is stored (Via •

S

HBI Register) , lIP should confirm that BIBSYaO before settingthe next data in CHBI register.

(f) cTBTp,*npapc (Counter Stopflo kB Register Parity Check)

the Position Check FTP counter is stopped when CTSTP is set to
•1.•. *URPC is set to 0 it a parity check has detected in A
and B registers during data transfer from KTC to the channel.
Once set to 0 it remains in this status till BOY is turned
on’.. This bit • 1’ . • indicate that parity error was not
detected in A or B registers during data transfer from KTC to
Cu. . . . . .

(g) R.Rcv*BoPc (Reset Reposition Counterflo Bus Out Parity Check)

RJCT is set to V to clear position check FTP counter to all 0
0’s. *BOPC is 0 if a This Out parity error has detected in

data transfer from the channel.

Once set to 0t, PC resins in this status until NC! is
turned OFF. While NC! is OFF. this bit is 0 if there is a
parity error in the Bus-Out data and is I if no parity error
isfouMinttiebisa,tdata.

While iCY is ON *BOPC = 0 indicates that no. Bus Out Parity
error has detected during data transfer. While 1ICY is OFF, it
indicates that there is no parity error in the present Bus Out
at

(h) R.CRY/C.ICT (Reset CarrylCat’ry of Reposition Counter)

R.CRY is set to V to reset overflow of the position check
fTP counter.

C.RCT is changed to V upon detection . of carry in the above
antioned counter. It remains in this state till MC! is
turned OFF or R.CRY is set. C.RCT is therefore O while RiOT
is OFF.
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(32) XFCTL (Transfer Control): 5F

LL’ DX::O :D EBZPI CM:OM RON2 ROM1 ]
(a) DXF1 (Data Transfer In)

Set this bit. to ‘I’ for data transfer from ?4TC to a channel.
This sets the data transfer circuit to enable in the required
direction. This bit is reset by SERT signal.

(b) DXFO (Data Transfer Out)

Set this bit to ‘1’ to enable data transfer from the channel
to MTC. This sets the data transfer circuit to enable in the
required direction. This bit is reset by SERT signal.

(c) MPRD (Microprogram Read)

Set this bit to ‘1’ to store MP data to XFR buffer, This bit
i_s reset by SERT signal,

(d) SCAN (Scan Mode)

Setting this bit to ‘I’, all the LSl FF5 in the formatter
circuit are in serial scan mode. Scan operation is
countrolled by CBIO2 bits described earlier. SCAN function
is used with diagnose operations This bit is reset by SERT
signal.

(e) EBOP1 (Enable OP1 — OFF)

Setting this bit to ‘1’, the OPI signal is immediately reset
when ‘Select Out’ from the channel linked with MTC is released.

If this bit is ‘ 0 ‘ , the OPI s ignal wi] I remain unchanged even
if the above ‘Select Out’ is released.

( f) CMROM (Command ROM Select)

When this bit is ‘ ‘ , converted conixnand code (CMO’3) is
represented in bits 47 of the above mentioned TCADA
resister (58).

Moreover CHRO register (5k) , hits CBOO- 7 , is represented
position check counter output RCTO- 7, This bit is reset by
SERT signal.
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Cs) P.0112. ft

This bit is used to specify, the conversion table CEOM) for
converti a content of the CHBI resister CCBIO-4) into CR04
code. This bit is reset by BERT siajiat.

C33) nAP Ctrap Control): 60

FLT [Ctxt I<s frR nr waiR LIfl IRBfrtj

Ca) •r. IN? CTrap by Device Interruption)

This is a DflIT siajiat from the selected NW.

Cb) T.TNR CTrap by Timer Carry)

. This bit represents NTC timer overtfov. Timer stops counti
. white this bit is ON.

Cc) tINS CTrap by Initial Selection)

This bit is set to ‘1’ when NW is in OiL status and the
channel Linked to NW is requestins an initial selection
sequence. CUhen both address out and select out have been
specified sisaltaneously),

This bit is reset when address out and select out are released
or theOPI bit has been set to ‘1’. This bit is set to 1 for
a period of clock when P555 switch is operated under the
followins condition:

a) NTCissettoofL . .

b) P555 switch is in data input ncde.’

Cd) ‘r.Pa Ctrap by Processor Error)

This bit is set to ‘1’ what the PEER sisnal has become ‘1’
Cexeludins the case in which NW is in ROSF ade CR05
function).
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C.) W.Ifl (Device Trap Mask)

ThiS. bit is set to ‘1’ to eneble tiar overflow trap.
. trap canoccur when Use above T.TNR-’l and M.TMRa’l’.
bit is reset by the SKIT signal. .

This bit is set to ‘1’ to enable an INS trap.
occur when the above T.IIS is ‘1’, and LIMB-i.
reset by fliT signal.

(to TMBK (Trap Mask) . . .

This trap can
This bit is

This bit ‘i’, enables aU the microprocessor traps. As soon
as a trap is accepted, TMBK signal is reset (‘0’). Bet TMBK
to ‘i’ to enable trap after trap reason has been recognized.

(34) eaR (Microprocessor Error).: • 6i

(a) w.m (Mask Register Krror)/RENB (Register Enable)

. w should initialize all Ifls when power on. After this, set
. K.RER bit to i’ to validate the above parity check. Once

set, fiB is ‘ i’ , aM may not be reset unless powr supply is
turned off (NP cannot reset 1318) .

(b) R.PER (Reset Processor Error)IOFL (Offline)

Betting R.PZR bit to ‘i,’ the PEER signal
Bimltaneously. flU carry register is also cleared.
caused by CB parity error or tSR read parity error,
reset by the BERT signal. OWL signal is ‘i’ when the
OtLIOIL switch is set to OWL.

is reset
PERK is
a also
CE panel

Bet this bit ‘V to able a device trap. . Device trap can
occur when the above T.IIT-’i’ and •.IITa’i’. This bit is

. reset by BERT signal. .

(f) 1.111 (Tier Trap Mask)

(g) N.IIB.(INB Trap Mask)

This
This

0 i 2 3 4 . 5• 6 7..

I tS— I !:!!L Ia__I :— ‘ I I
I •

RuB OWL cm cci MICO nd I MEC3

The REMB bit is reset ( ‘ 0’ ) by the reset signal when power
supply is turned ON. Parity . check is invalid before
microprocessor intializes TSR.
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(c) CSPE (CS Parity Error)

This bit indicates a parity error has taken place in CS readS
PERR is generated if this bit is ‘1’. This bit is reset
either by the SERT signal or above mentioned R.PER bit CS:
control storage where MP is stored.

(d) REGE (Register Error)

This bit represents a parity error detected when NP makes an
access to LSR data (after the above M.RER bit has been set to
‘1’). This generates PERR interruption. The reset condition
of this bit is the same as that of CSPE.

(e) MECO’3

This is the EC level set in MTC.

(35) VFSNS (VFO Sense): 62

L;u /sP2 /F.:S /M /S7 /vFoH /vFoM /vFoL j

(a) SINH (Start Inhibit)

This bit is ‘1’ when SINH function in CE panel MP control. is
selected from CE panel.

(b) SP2 (Spare 2)

This bit is ‘1’ when SP2 function in MP Control is selected
from CE panel.

(c) F.C=S

‘1, when address compare is successfuL

(d) M

Normally this bit is ‘0’.

(e) SW7

This bit is ‘I’ when the CE panel switch 7 is ON.
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( f) VFOH/VFOM/VFOL

These three bits select the VFO processing mode.

Table 4.25

(36) FID

Available Speed Mode
VFOH VFOM VFOL

200 125 75 50

0 0 0 0

0 0 1 0 0

0 1 0 0 0

0 1. :i 0 0

1. 0 0 0 0

1 0 1 0 0

1 1. 0 0 0

1 1 1 - - -.

0 . . . available

(MTC Function ID): 63

0 1. 2 3 4 5 6 7

/FIDO /FID1 /FID2 /FID3 /FID4 /FID5 /FID6 /FID7

This register indicates the function selected for MTC.

FIDO : Mormally set to ‘0’.

FIL)1 : ‘I’ when No IB—Retry.
Specifies the rett’y function in case of lB write error.

FID2 : ‘1’ when No Gap Length A.ddition,
If this bit is ‘0’, the IBG length is increased by 0.03
inch in GCR write processing.
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F1D3 : ‘1’ when IBM mode NRZ.
When this bit is ‘1’ along with CPBL bit, data block which
comprises less than 6 bytes of data is allowable in NRZ
Read/write operation.

When this bit is ‘0’, such a data block will be processed
as noise.

F1D4- 7 : Reserved.

(37) TCA.DB (MTC Address for CU-B): 64

/CA:BO /CADB1 /CA:B2 /CAB3 /CAB4 /(s:7) s:8) /SHARB

This register specifies the MTC address for CH—B, All other
explanations are the same as in section (25) on TCADA. This
register is set to all ‘0’s unless the optional 2—Gil SW is mounted,

sp7 , SP8 and SHARB represent sett ing unit output.

(38) IFSfB (Interface Status for CH-B): 65

/CU:SB /SP0B /s:RB /SYRB /IF:NB /O:OB h.:.. /2d11sw

(a) CUBSB (CUB Send Memory for CH—B)

(b)
SPOB (Supress Out in CR-B)

(c) SERB (Selective Reset in CR-B)

(d) SYRB (System Reset in CR-B)

(e) IFONB (Interface On in CR-B)

( f) OPOB (Operat iona 1-out in CR-B)

These are provided for CM—B. All other explanations are the
same as that for CR-A (item 28).

(g) 2CRSW (2—CR Switch)

This bit is ‘1’ when the 2-CH SW option is equipped.
Registers with addresses 647O are valid only if this bit is
‘l’.
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(39) RTSNS (Root Control Sense): 66

INHA /IHB /*BUSE /B:RE /R:IB /“O” /SI:HB /GINHA

These signals are provided for channel interface switching. Refer
to Subsection 4.6.6.

(40) RTCTL (Root Control): 61

DS: DSOKB CR:A CR:B

(a) DSOKA (Disable OK for CU-A)

This bit ‘1’ is necessary to disable channel A. The IFONA
signal may only be reset to ‘0’ if this bit is ON. Therefore
NP should set DSOKA only if there is no communication between
CH-A and I4TC, there is no pending status, when CU-A disable
request is received from the operator panel.

(b) DSOKB (Disable OK for CU-B)

Disables CU-B. Other points are the same as DSOKA.

(c) CRVA (Channel Reserve A)

If this bit is set to ‘1’, CU-B response is always ‘CUB’ status
for initial selection. This prevents NTC from being linked to
CU-B. This bit is reset by SYRT signal (SYRA) from CH—A.

(d) CR1113 (Channel Reserve B)

When this bit is set to ‘1’, CUB status is replied in response
from CU-A for initial selection. This prevents NTC from being
connected to CWA side. This bit is reset by the SYRT signal
(SYRB) from CU-B.
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. 0
C.) S.SW (Set Switch)/SW (Switch enabLe)

Settitis S.SW bit to ‘1’, SW signaL is changed to ‘V. Short
bu sequence wILL not be able to initiate upon receiving an
InitiaL SeLection from opposite channeL interface, if Swat and
NW is Linked with current channeL interface. None of status
being posted to another channeL, this channeL keeps waiting
for coziptetion of current channeL working. As soon as MW has
been free with current • KTC Links another channeL again. •

NormaLLy, NP shouLd set SW bit when posting CUE status.

SW sisnal is reset to ‘O when initial selection sequence has
been initiated with another charnel interface.

(f) R-USI (Reset Use)/*USI (No Use)

Setting this bit to ‘V wheti Cit-A or cR—B is linked to KTC,
the interface is released aid NW becomes free. *US1 is

.
therefore norielly ‘0, when either Cit-A or Cit-B is Linked to
NW. This bit is ‘V if WTC isnot Linked to any channel.

Cs)
1.35Th (Reset RSTB)

Signals SERB and SYIB are released when this bit is set to
‘l’. Refer to R.RSTA (31)-Ca). ()

. (41) Register Address fros 68 to 6? . . . . not used. ..

4 • 6 Channel Interface Control

4.6.1 Selection

Channel selects NTC by activating Select sat, Select In or Hold Out
.

Channel Interface signal lines. Select Out and Select In are
constructed in Loop iimde. MW therefore receives one of the these
selection signals. This selection is done by priority selection
circuit in the 11W Interface Unit (DOQI) . For the purpose of
explanation it is assud here that the selection circuit is
connected to Select Out. Channel Interface Control Circuit is
shown in Figure 4 • 20 . This figure shows the Channel. A side.
Channel B circuit (2CR-SW option is additional) is the san as that
on channel A side. Hereinafter the explanation will be with
reference to channel A side.

(‘ ..
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sot 1, 2 3 (Selection Out 1, 2 3) tIming stgnls are generated by
1180k (InitiaL Select Out A) signl Which is itself set by the AND
obtained from Select Out end Hold—out signals . (For further
details refer to Figure 4 .41) . Along with ADOA (Address Out A)
signal the 1,0 Address sent out to the BOOa7P (Bus Out 0” 7),
including the NW address, are compared at the 8011. signal rise

tisins. If the controller address matches, SLIGA signal is set,
the SLIGA signal suppresses the PSSOL (Pass Select Out A) and also
suppresses the transmission of Select Out Signal to the next
control unit. If the control address does not match, the P550*
signal is generated at the 50*3 signal rise timing and the Select
OLIt Signal is passed to the next control unit . tn addition to.
matching controller address, it is necessary to set OPOA signal

(operational out A) from the Channel in otder to suppress
transmission of Select Out signal after selecting NW.

IFONA signal indicates that NW is connected logically to the
chennel interface. If 2CR-SW option is provided it is reset under
one of these two conditions .

(I) Operator panel Interface switch is set to OFF.

(2) The CE panel ONLIOFL switch is set • to 0Th. (when equipped)

RBOK*1 signal controls the Select Out signal transmission. NW is
this selected and SLICk signal gives rise to 115* (Initial (...,,.
Selection A) signal for initial selection sequence.

This TISA signal is ailtiplexed with the INSB signal Which
represents

the beginning of initial selection sequence from the

B-interface circuit. When NW is linked to A-side (CA
signals’ 1 ‘ ) , 115* generates INS and interrupt to the microprogram.

In the NW polling sequence, QISA signal is set instead of 115*•
signal and therefore QIS signal is generated instead of the INS
signal. The QIS signal does not generate interruption in the
microprogram. . ..

4 • 6 • 2 Interface sequence .

When the microprogram detects an interruption from INS signal, it
sets the On bit and activates the seleetion sequence . • The OPt
signal enables the intag signal transmission driver for Bus—In
0’ 7P, Address- In, Status--In etc . and outtag signal receivers for
cond out, service out signals etc . The Intag signals can • be
sensed in corresponding INTAG register bits . Oñtag signals are
ailtiplexed. with the B side interface Outtag signal. At this
stage, if RTA signal is ON (‘1’), the Outtag signal from A—Side is
detected by the microprogram as the Outtag Register Bit. Sensing

these INTAG register bits and controlling OUTAG register bits , ;
microprogram proceeds the interface sequence with the channel.
Timing chart of this process is shown in Figures 4.21. and 4.22.
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k RQIAF

SPoj
RDI

______________

INSOA

SLIGA

I DISA I

t/ op’

I/o Address

ADOA
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\
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(
4 • 6 • 3 Short busy sequence . .

If the NTC selected by the channel is in the following. tatu, CUB
status response is gestated in the abort busy sequace•

(I.)
Executing a comand operation (NCYa’l’)•

(2) Whit. executing a system reset or selective reset operation•

(3) When 2011-SW option. is equipped and the channel switch is
losicatly Linkd to the channel interface on the opposite side
aking the channel. interface on this side unusable

If CUB status response is received in short busy sequence, CUBSL
(CUB Status Send Kemry A) or CUBSB (CUB Status Send Nmry B)
signals are set• The sinals ream set till. the following CUE
status • (CUE bit ant be included in the first status followingthe CUB status)• The short busy sequence circuit is shown in
Pigure 4 • 20 • Short busy sequence timing is shown in Figure 4 • 23

0
BOO-7PJ[ I/O Address

rig,i*re 4 • 23 Short busy sequence
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4.6.4 Interface disconnect

o:
CN [

,toI,
DXFE

ADOA_—_ SLIG *SERT
MCY

SLICA ___:LI
fW.TAG SERT

*DB7___/

OPI

Figure 424 Interface disconnect circuit

interface Disconnect request from the channel is activated when
address out is true and select out is false. At this stage, MTC
sets the DCN signal (disconnect) as shown in Figure 4.24. The DCt’
signal sets DXFE (data transfer end) signal, interface register and
OPI signals.

4 - 99



C.
4 • 6 •5 Dteconnect—T.n

TAG

If CSPI (Cs . Parity Zçror) and COt (Register Parity Error) are
.

detected While a channel and liTCare being flitted (OPt stgaal-’l’),
the Pin (Process Error)

.
stgnal will be generatd. As soon as this

nfl !iSflfl is gnsrated, Dsz . 81$fll . is Bet in tb microprocessor
S

trap cycle, a Discofldect-In signaL is sent to the Channel and error
alarm is activated• . . .

If the above signals are detected during operations other than
iifli or if errors other than PERt error Are detected during
interface operation, the microprogram sets D5t signal. • The D5I

. signal is reset only by sy’sta reset or by the microprogram•

4

S

DSI

:

I—I__!2Wa ion •h

NP

Figure 4 • 25 MI signal. set/reset circuit
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I . 6 . 6 Route control

The route control circuit is provided for logically and dynamically
switching between MTC formatter and channel interface circuits.
This is only feasible when the two channel switch option has been

equipped.

Figure 4.26 Route control

This circuit is placed in the two channel switch option. If this
option is not provided, the channel interface switch is permanently
set to A-side,

Route control circuit is shown in Figure 4.27. The two channel
switch status is identified by RTA (Route A), RTB (Route B) and USE
(Use A or B) signals. USE signal indicates the channel. interface
route has been set and reserved. In neutral status, USE signal is
in reset status. if the USE signal is set from either side

(SSLGA/B signal and INSA/B signals), the RTA or RTB signal is also
set simultaneously. Thus the formatter section and the channel
interface section are linked logically and command operation is
executed, The microprogram sets RUSE bit if the Route need not be
held in its present status upon completion of command operation.

If a subsequent selection request is not received from the channel,
the USE signal is reset and the switch is reset to neutral. SW bit
is set to suppress CUB status response, if the other channel
selection request is received during an MTC start sequence for
establishing a channel interface to send CUE status, If the SW bit
has been set by the microprogram prior to CUE send sequence, INHB

(Inhibit B) or IL*IA (Inhibit A) signals are set at the time of
starling selection for interrupt polling. Now, INHA or INHB
signals suppress SSCUB or BUSE signals respectively, and gate CUB
status, thus stopping the progress of short busy sequence. The SW
bit is reset, when the CUE sequence is completed.
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SSLGA

Figure 4.27 Root control circuit diagram

RTA

RTB

*SYRT

Set
SSCUB

LP j

INHA

BFRE
IT

*RTB
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The USE signal is reset at OPI signal fall timing unless there is a
request for next selection. At this stage the route is set to
neutral status. If there is pending selection sequence on the
other side, the channel switch is set to the opposite side and
selection procedure is initiated. Then, signals IbTHA or UIHB are
reset as soon as the channel switch has been alternated.

CRVA (controller reserve A) or CRVB (controller reserve B) signal
is set by the microprogram to reserve the MTC for one of the
Channel Interfaces.

4.7 Data Transfer Control

4.7.1 Data transfer control

Figure 4.28 Data transfer block diagram

As shown in Figure 4.28, data transfer control section deals with
control of data flow; Channel Interface -‘ Data Transfer Buffer
c+ Formatter Section. This control involves SVI (Service In) and
DTI (Data In) signal control for the channel interface, and DXFP
(data transfer pulse) signal control and DXRQ signal control for
the formatter. The direction of data transfer is controlled by the
DXFO (data transfer out) and DXF1 (data transfer in) bits in the
XFCTL (transfer control) register. If the former bit is set, data
is transferred from the channel to MTC. If the latter is set, data
is transferred from MTC to channel. If DXFO bit is set when
formatter section starts Write operation, DXRQ signal is set.
Thus, the formatter section requests data to the data transfer
control section. The data transfer control section requests a data
to the channel by sending 5!! or DTI signals, and then transfers
the data to the data transfer buffer. Data XFR control section
issues DXFP signal to the formatter section to transfer data from
the data transfer buffer to the formatter section.
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Lading data white DIP! bit has been set, • the foratter section
C

sets the DflQ signal to tin data transfer control section to
transfer Uta. Upon receipt of this . signal, the dt transfer
control sectiOn transfers data to the buffer along with the D •

signal, and then issues SVZ and MI signals to the channel to
request data transfer. Tins, the data from • the data transfer • •

Wffer is transferred to the channel by executing the data transfer
baMsbake sequence. . . .

T data transfer section controls data via tbe transfer hffer.
Data floã through the transfer buffer is illustrated in flgure
4.29. Here CL.BO is a tising signst for transfer of data from the
channel . to Bus Out Register. UTBI (Write transfer Buffer) is a
timing . signal for entering ata to tie transfer buffer. CL.AR
(clock for A—Register) , CL.BR (clock for B Register) • are timing
signals for transferring data from the transfer buffer to the A or
B register. . . .

If UPID bit is set, the data set In the 11-BE register may be sent
to the channel vIa the transfer buffer. This feature is used to
transfer sense data or measuring data in diagnostic functions .
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s1I (OTI) signal. may be reset upon receipt of SVO (DTO) signal from
the channe 1 . This is the norma 1 interlock mode . On the other hand
svI (DT1) signa. may be reset after a specified delay time even if
svo (DTO) signal is not received, This is called the offset
interlock mode. The interlock mode for operation depends on the
status of the sett ing unit . If the length of the cab le between the
channel and MTC becomes too long, the time required for the signal
to travel between them becomes unacceptably long. This results in
increased hand shake time and reduced speed. In such cases offset
interlock mode is more suitable.

Offset interlock mode may be
the data streaming function.

DTO, SVO signal
rising edze, pulse

*CL.BC delay

4.7.2 Overrun

employed only if the channel features

DXFI
BFUL

DXFO
WOKA

*DXFE

OVRN

P625

WSTOP DXFE

so,

Signal
width check

DTO signal
width check

MCY

Figure 4.30 Overrun detection circuit
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Overrun detection circuit is illustrates in Figure 4.30. The OVRN
signal is an overrun signal detected with reference to the data
transfer buffer status (refer to section 4.5.2 (16) OVRN signali.
The OVRN2 signal is a check signal in the offset interlock mode,
Overrun error occurs when a microprogram detects the basic signal
upon completion of read or write operations.

4.8 Write Control

4.8.1 Formatter clock

As shown in Table 4.26 the clock cycle of the formatter verying
with the tape speed and recording density. The number of clocks
per bit cell are 3t in 6250 mode, 6t in 1600 mode and 12T in
800 mode,

Table 4.26 Formatter clock

Speed (IPS) Mode (RPI) Full Clock (us) Half Clock (ns)

6250 184 92
200

1600/800 521 260

6250 295 147
125

1600/800 833 417

6250 494 247
75

1600/800 1389 694

6250
738 369

50
1600/800 2083 1042

Timing is controlled by the C and D counters, The relationship
between C, D counters and bit cells is shown in Figures 4.31, 4.32
and 4.33. The C—counter is operational during idle scan status
also,
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One data group

1 Bit Cell

CO —

Cl

C2

DO

Dl

D2

D3

D4

Write
Clock

Figure 4.31 C, D counters in 6250 mode

1 Bit Cell
L

CO —

Cl

C2

D3

D4

____

—
-

—

Dat a

Write
Clock

Figure 4.32 C, D counters in 1600 mode
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1 Bit Cell

CO —

Cl

C2

DO

Dl

________

D2

D3

D4

Modulation
D at a

Write
Clock

Figure 4.33 C, D counters in 800 mode

4.8.2 Start write operation

Write processing is started when MP sets a Write OK signal (WOKA).
As soon as the WOKA signal. is set, the WOKD signal. syrchronized
with the formatter clock is set, Now D counter starts as soon as
WOKD signal is set. At this stage the format counter starts, The
Write format is controlled by this format counter. Now WOKDD
signal is set as in D4 CD Counter) timing as follows: FCO Format
in 6250 mode, FCI in 1600 mode, FC4 in 800 mode. The Write clock
sent. to MTU is gated by WOKOD signal.

4.8.3 Format control

Write operation o preamble, postamble and data field are
controlled by the format counter and the Group Counter used to
count data groups.
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Table 4.17 Foumat counter

Format
6250 1600 800

Counter

FC 0 TERM PREA ALL”O” x I START

FC 1. SECOND PREA ALL’O” x I —

FC 2 SYNC PREA ALL’O” x 38 —

FC 3 MARKi PREA ALL”1” -

FC 4 DATA GROUP DATA DATA

FC5 MARK2 - -

FC 6 END MARK POSA ALL’l” CRC GAP 1

FC 7 RESIDUAL A POSA ALL”O” x 1 CRC GAP 2

FC 8 RESIDUAL B POSA ALL”O” x I CRC GAP 3

FC 9 CRC A POSA ALL”0” x 1 CRC

FC1O CRC B POSA ALL”0” x 1. LRC GAP 1

FC1I MARK2 POSA ALL”O” x 1 —

FC12 SYNC POSA ALL’O” x 32 —

FC13 SECOND POSA ALL”O” x 1 LRC GAP 2

FC14 TERM POSA ALL°’O” x 1. LRC GAP 3

FC15 (WOK RESET) POSA ALL”O” x 1 LRC
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4.8.4 Data bus

The write data received from the channel is entered into the
transfer buffer when the WTXB signal obtained by delaying DXFP
signal by it is set ON. First DXFO signal is set by the
mLcroprogram, and after data is stored in the transfer buffer and
the WOK signal is set. Only then the Write operation is started.
First preamble is written, and data is read out form the bufEer at
C2 timing after format counter becomes “4” and RO+IW signal becomes
“l”. The data read out from the buffer is entered CRC LSI.

In CRC LSI the data passes through Write Bus Multiplexor. Here ECC
characters, padding characters etc. are added and is output from
the LSI by both direction buses. The relationship between Selector
signals WBSL1, 2, 4 on Write Bus Multiplexor and WDATO8 signals
is shown in Table 4,28.

When WBSL1, 2, 4 are all ‘l’s, CRC check circuit status passes
through Write Bus Multiplexor instead of Write Data.

The parity bit of Write data obtained from Write Bus Multiplexor
output. This bit is compared with the parity bit from the buffer
out register. If they do not match, the Write Bus Out Check signal

(WTBOC) is set to ‘ I’.
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Cc) ff08 (VFO Start) •‘ •

the loop filter coMeneer of the nO circuit discharges while
this bi4 is On. Thiebit should be set to ‘0’ for a certain
period of time . to completely discharge the capacitor. The YFO
circuit is set to Enabls status when this bit is set to ‘V.
‘the VFO circuit is controlled byWTCLK signal till the receipt
of tia sense signal. Upon receipt of the time sense signal,
no is reset for I peak pulse period to resyncbronise with the
data peak pulse. Then it Is controlled by the data. (P0K
n*st be set to ‘1’ to generate a tilis sense signal).

(4) Inn (Inhibit Data Transfer) .

This bit is set to ‘1’ to ask the data transfer request
signal (DXRQ signal) from the Readlwrite control section to
data transfer control section even if conditions for
generating the . DXRQ signal heve been established in the
ReadIWrite céntrOt section . . . .

Wow
DXRQ signal. a; be generated . only if this bit is set to

‘O’.
. . . . . .

This bit is aloyed in 800 BPI read operation to mask TX,
.

CRC , • LRC byte transfer and to itArt the äontrol related to
data transfer between the channel buffer and - read/writs

. .

control section, This bit is reset by XCLR signal;

(e) DECOR (Inhibit Correction) .

This bit is turned OR to inhibit error correction operation in
6250/1600 DPI tiMe. . This bit reset or. set along with the 10Krn
bit (it. should at Least be . set during byte detection•

.. . operation) . This bit Is reset by RCLR signal , ‘.

. (U *1110 (Not High Gain) . . . ..

This bit is employed to alter the synchronization of the clqck
with data in a VFO circuit ( increases the VFO loop gain) . The
no loop gain is high while this bit is set to ‘0’ . This
‘indicates thet the syncbronization capacity has . increased; By
setting this bit to.’l’ (low gain), VFO:loop gain is set to
total level thus generating a very stable (low jitter) cell
clock. This bit is reset by HaLt signal which sets to a
low gain status . .

This bit wst be set to ‘1’ in 1600 BPI mode Read/Write
operation.

In 6250 BPI ade, this bit should be controlled as shown in
the fOllowing figure,
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(1) Write operation

WOK signal

(2) Read operation

-1 Read data

PHOK signal

*HIG bit

Figure 4.15 *HIG bit control in 6250 BPI mode

(g) ISPILE (Issue Phase Error)

This bit is used to generate a phase error. A phase error is
(PilE) generated in the track corresponding to the MASK bit O-9
which have been turned ON. (For further details refer to
Chapter 9).

This bit is reset by HCLR signal.

(h) SKWMG (Skew Marginal)

The skew check condition is set to marginal as soon as this
bit is turned ON. This bit may be used only in 1600 mode.

This bit is reset by HCLR signal.

(13) MODE (Mode Select): 4C

0 1 2 3 4 5 6 7

*HIG bit i

__________

MCY BWD WKS ZRD 6250 1600 CMCY CBR
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(a) MCY (Machine cy1e)

The MCY signal is turned ON to enable Read, Write, Device
Control Circuits. In this stage these circuits may be
controlled from microprogram while MCY signal is Ot.

This bit is reset by HCLR signal,

(b) BWD (Backward)

This bit is turned ‘ON’ (set to 1) to set the MTC Read circuit
to Backward Mode. This bit is read by HCLR signal.

(c) WRS (Write Status)

This bit is turned ON (set Lo ‘1’) to set the MTC R/W circuit
to Write Mode,

The following check conditions may be affected by this bit:
1*115 (Noise Block) check condition.

Postamble Read End (EPOSA) condition. STRCK (Start Read
Check) condition. HTM (tape mark detection, skew mark, error
correction and other control conditions. Read status is set
when this bit is ‘0’. This bit is reset by HCLR signal.

(d) NRD (NRZ Read)

This bit is set to execute 800 BP1, Read/write opetation
When this bit. is on the modulation circuit will generate a
peak pulse as the data rises if the BWD bit is ‘1’ and a peak
pulse as the input data falls if the BWD bit is ‘0’. Both the
pulses are generated as peak pulses.

This bit is reset by HCLR signal.

(e) 6250 (6250 mode)

This bit is set to ‘1’ to execute 6250 BPI Read/Write
operation. This bit is reset by HCLR signal.

(f) 1600 (1600 mode)

This bit is set to ‘1’ to execute read/write operation in 1600
BPI mode.

This bit is reset by the HCLR signal.

(g) CMCY (Complete MCY)

This bit is not used. This bit is reset by HCLR signal.

4 - 63



(Ii) CBR (Channel Buffer Read)

This bit is set to ‘1’ to execute a channel buffer Read
operation. As soon as this bit is set to ‘1’, the data
transmit control section repeatedly transfers the channel
buffer data, This bit is reset by HCLR signal.

(14) RDSNS (Read Format Sense): 4D

IS K K FA SA SA

(a) HNLS (Noise Block Detected)

If a noise pattern is detected (DNois1) for a duration
described in Table 4.17 this bit is set to ‘1’. This bit
remains unchanged till ROK is turned OFF . ROK is OFF.

Table 4.17 HNIS set condition

Mode Condition

WRS 46 ± 2 Bit cell period, continuous PNOIS
6250

RDS 22 ± 2 Bit cell period, continuous PNOIS

WRD 23 i 2 Bit cell period, continuous PNOIS
1600

RDS li ± 1 Bit cell period, continuous POINS

This bit is not set in 800 BPI mode,

(b) HBLK (Block Detected)

If a block pattern (DB0B’1’) is detected for a duration in
excess of the specified bit cell period, this bit is set to
e

t • This bit remains unchanged till it is reset when ROK is
turned OFF . This bit is in Reset status while ROK is OFF.
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Table 4.18 HBLK set condition

Mode Condition

WRS 25 ± 1 Bit cell period, continuous DBOB
6250

RDS 25 ± 1 Bit cell period, continuous DBOB

WRS 12.5 ± 05 Bit cell period, continuous DBOB

1600
RDS 12.5 ± 0.5 Bit cell period, continuous DBOB

This bit is not set in 800 BPI mode.

(c) 11TH (Tape Mark Block Detected)

If a tape mark block pattern (DTM=’l’) is detected
continuously in excess of the specified bit cell period, this
bit is set to ‘ 1 ‘ . This bit remains unchanged till reset when
ROK i.s OFF . This bit is reset while ROK is OFF.

Table 4.19 HTM setting condition

Mode Condition

WRS 304 ± 8 Bit cell period, continuous DTM
6250

RDS 42 ± 2 Bit cell period, continuous DTM

WRS 84 ± 4 Bit cell period, continuous DTM
1600

RDS 21 ± 1 Bit cell period, continuous DTM

This bit is not set in 800 BP1 mode.

(d) WIND (Window)

In Write operation, this signal becomes ‘1’ during a specified
period after specified delay time has elapsed from starting
Write operation. The leading of the block recorded in the
corresponding write operation should be detected while this
signal is ‘1’. The data bytes (800) or DBOB detected between
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the period from starting the Write Operation till rise of this
signal. Will set NOISC signal (described later) to ‘I’.

The SLIPC (described later) will be set to ‘I’ if Wind Signal
i_s set to ‘0’ without detecting a data byte (800) or DNOIS
signal. Figure 4.15 shows set and reset timing of WIND signal.

-WOK rising edge
WOKR

7%

R/W gap period

Figure 4.16 WIND signal

(e) P1(0K (Phase OK)

This signal is set while HBLK signal rises when STPHK has been
set. This signal is reset when the EPOSA signal rises
(described later) or STP[LK is reset. While this signal. is ON,
Write data error cheek and correction are available.

(f) PRKA (Preamble Detected)

This signal is set to ‘I’ upon detection of the first data
byte in the 6250, 1600 BPI Read Circuit. The status of this
signal remains unchanged till P110K is reset. This bit is in
reset status while PHOK is ‘0’.

(g) POSA (Postamble Detected)

This signal is set to ‘1’ upon detection of the last data byte
(Head of Postamble) in 6250, 1600 T3P1 Read Circuit. This bit
remains unchanged till. PHOK is reset. This bit remains in
reset status while P110K is ‘0’.

(h) EPOSA (End of Postamble)

This bit is set to ‘1’ after the specified length of postatable
i_s confirmed in 6250, 1600 BPI Read/Write operation. This bit
is reset (‘0’) when DIBG signal rises, This bit is in reset
status while MCY is OFF

WIND

2O%

100%
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Table 4.20 EPOSA set condition

Mode Condition

WRS
After POSA1 and after a delay of 34 ± 2
bit cells.

6250

RDS
After POS&=1 and after a delay of 6 t 2 hit

cells.

After POSA2 and after a delay of 31 ± 1
WRS bit cells.

1600 -—-----

RDS
After POSL1 and after a delay of 21 ± 1 bit
cells.

CRCST (CRC Status): 4E

.

0 1 2 3 4 5 6 7

(15)

Hi;;c cz =CR RCC

(a) *MCRC (Unmatch CRC)

This bit is when the CRC pattern generated as a result of
operating on the Read Data (including CRC byte) is not normal
(bits other than 2, I of CRC register are ON). This hit is
employed in Read, Write, and Back Read operations in 6250, 800
mode, This bit is ON (‘1’) when I’ICY is OFF,

(b) *MCRCZ (Unmatch CRC zero)

This bit is ‘I when the CRC pattern generated as a result of
operating on Read data (including CRC pattern) is not all
‘0’s. This bit is employed in Read, Write and Back Read
Operations in 800 mode. This bit is ‘0’ when MCY is OFF.

(c) *EPCR (EP/CR)

This bit is ‘EL’ if the pattern obtained by reversing the
pattern (except bits 2, 4) generated by operating on the Read
data (including CRC byte) does not match with the error
pattern register. It is used for detecting errors along with
the *MCRCZ signal in 800 mode. This bit is set to ‘1’ while
MCY is OFF.
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(d) *BD (CRCThCRCD)

This bit is employed in Read, Write operations (excluding Back
Read) in 6250 mode . This bit is turned ON C ‘ 1 ‘ ) when the
Aux—CRC byte (CRCD) does not match with the CRCB pattern (CRC
generated from transfer Buffer output). This bit is ‘1’ while
MCY is OFF.

(e) *BC (CRCB4CRCC)

This bit. is employed in 1600, 800 mode write operation. This
bit is turned ON when the Write Data CRC pattern (obtained
from CRCB - XFR buffer output) does not match with the After
Read data (excluding CRC byte) CRC pattern. This bit is set
to ‘0’ while I4CY is OFF.

( f ) *HCRCC (Unmatch CRCC)

This bit is ‘1’ when the CRC patLetn obtained from Read Data
(excluding CRC byte) is not normal. This bit. is employed in
Back Read processing in 6250 mode. This bit is ‘1’ while MCY
is off.

(g) *AB (CRCA4CRCB)

This bit; is ‘1’ when the pattern generated from the input data
to XFR buffer does not match with the CRC pattern generated
from XFR register output data This bit is ‘0’ while MCY is
OFF.

(h) *XBIC (*XBF Bus In Check)

This bit is set when illegal XFR Buffer Input data pattern is
detected. This bit is not reset until MCY is turned OFF.
This bit is ‘0’ while MCY is OFF.
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RD DATA

CR side

Figure 4.17

Table 4.21

Dv side

Input Byte Operation
Mode

CRCA CRCB CRC CRCC CRCD

6250 XI3F Input XBF Output Data, Pad, Data, Aux, CRC
data data Aux. CRC Aux. CRC

CRC Byte,
(Write+Write (Write’Write 1 Byte (BRD only) 03RD not
Data, Data, feasible)
Read Read ReadRead
Data) Data)

16 00 Data

800 Data, CRC Data

WT DATA

RD DATA

*MCRCC

B=C . . . Invalid for BWD,

B=D . . . Invalid except in 6250
FWD mode
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(16) FMERR (Format Error): 4F

DC CK IPC ISC :oc VRC RN MP

(a) *SRDC (Not Start Read Check)

This bit is turned ON, if the PREA signal (Start of Data Field
Detection Signal) is not set within the specified delay time
after PHOK. This signal remains at ‘0’ till MCY is OFF. This
bit is ‘1’ while MCY is OFF. This bit, ‘1’, means that Stad
Read Check error has not been detected in the Read Operation.

Table 4.22 SRDC Set condition

Mode Condition

WRS When PREA=O upon specified delay of 120 ±
8 bit cells after P140K set.

6250
RDS When PREAO upon specified delay of 168 ±

8 bit cells after PHOK set.

WRS When PREA=O upon specified delay of 52 ±
4 bit cells after PHOK set.

1600
RSD When PREA0 upon specified delay of 63 ±

I’ bit cells after P110K Set.

This bit is not available in 800 BPI mode.

(b) *EDCK (Not End Data Check)

This bit is turned ON if t)IBG signal cannot be detected within
the specified time after TPOSA (see Table 4.23 for a specified
time delay after preamble). Once set to ‘0’ it is not reset
(‘1’) till MGY is OFF. It is ‘V while MCY is OFF. This hit,
‘1’ may be assumed that End Data Check Error has not occurred
in the Read Operation.
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Table 4.23 EDC Condition

Mode Condition

WRS When DIBCO upon delay of 88 ± 8 bit cells
after EPOSA:1.

6250
RDS When DIBC=0 upon delay of 248 ± 8 bit cells

after EPOSA=1.

WRS When DIBC0 upon delay of 20 ± 4 bit cells
after EPOSA=1.

1600
ROS When DIBC0 upon delay of 36 ± 4 bit cells

after EPOSA=1.

Not available in 800 BPI mode.

(c) *St4IpC (Not Slip Check)

This bit is set to ‘0’ upon detection of data write (800 BP1)
or: DtJ0IS signal (6250/1600 BPI) while the above mentioned WltTD
signal (section (14), d) is ‘1’. Once set to ‘0’, the status
of this signal remains unchanged till MCY is turned OFF. This
bit is ‘1’ while MCY is ‘1’.

This bit , ‘ I ‘ , may be assumed that no slip check error has
occured in Write Operation. This bit is ‘1’ when MCY or STPHK
is ‘0’.

(d) *NOISC (Not Noise Check)

This bit is set to ‘0’ when data byte (800 BPI) or DBOB signal
(6250/1600 BPI) is detected within the specified delay time
after starting Write Operation (WOK Rise). Once set to ‘0’
the status of this s igna I remains unchanged t ii 1. MCY is turned
OFF. This bit is ‘1’ when MCY is OFF. This bit is ‘1’ when
KCY or STPHK signal is ‘0’.

(e) *WTBOC (Not Write Data Bus-Out Check)

This bit is set to ‘0’ when a parity error is detected in the
Write Bus Data to be entered to the Write Circuit, This bit
is not set to ‘0’ when the above mentioned WTCTL register
ALIW’11 bit is set to ‘0’.
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This bit resins in ‘0’ status white XC! is On. This bit is
set to ‘1.’ by HCLR signal. When this bit is ‘1’ it may be
assumd that no parity error has occurred in Write Circuit
during Write Operation.

Ct) *WTVRC (Not Write VRC)

This bit is set to ‘0’ when a parity error is detected in the
mitalated Write Data • Once set to ‘0’ the status of this
byte rains unchanged till. KG! is turned OFF When this bit
is ‘I’ it sy be assud that no parity error has occurred in
adulated data in Write Operation.

Cs) *Ofl_I CWot Over Run)

This bit is set to ‘0’ when overrun is detected in Readlwrite
Operation. Once set to ‘0’ the status of this bit reins
unchansed till NC! is tuned Ofl• This bit is ‘0’ when MOY is
on4; When this bit is ‘1’, it say be assumed that overrun
error has not been detected in ReadlWrite Operation.

_

on. Set Condition —

1.
When DXFI1 CReed Operation) . . . .

. . . If DR Buffer is fill CBFUL-1) . 0
2 • DIFOs1 Write Operation)

. If Xfl Buffer became empty CQWa1) before receiptor
. .

“transfer STOP” from the charnel interface durins Write
Operation . .

. If the data left in the Ut buffer was less than 6
bytes before the “transfer STOP” was issued by the
channel interface in 6250 mode Write operation.

Ch) *c:Mp Clot Care) . .

This bit is set to ‘0’ if the XII buffer lead-In count and
lead Out count do not match. This bit indicates the presence
or absence of data in lEt biffer. There is no data in Zn
buffer if this bit is ‘0’ and there is date in the buffer if
this bit is ‘1’. This bit is ‘0’ whenilcY is On.

Cu) nfl CTi Seflse): 50

I:si flS2 [-Sfl3 [.65fl4 45fl5 I”s:s I%:si I o

4 — 72



Each of these bits is ‘0’ when the peak pulse of the tracks rising
and falling and falling edgepulse of Read Data, corresponding to
these bits has been coming with required period and with specified
cycles. *TSNSO7 are all ‘l’s while MCY is OFF. Peak pulse niay
only be generated if ROK1.

(18) POU4T (Pointer): 51

TO Tl T2 T3 T4 T5 T6 T7

DET • . . Detect Error Track

This is an error track pointer used in Read write operation in
6250/1600 BP1 modeS All the bits are ‘1’ while MCY is OFF.
DETO’’8 are set by dead track (skew, persistant track, drop out)
valid pointer or ECC group buffer pointer.

(19) BLFMT (Block Format): 52

O:CR ET8 s:S8 :BG :is :OB TM

(a) *1O2CR (No 1 or 2 track correction)

This bit is set to ‘0’ if I or 2 track error correction has
been executed in 6250/1600 BPI read operation. Once set to
‘o’ this bit remains in this status till MCY is OFF. This hit
is ‘1’ while I4CY is OFF.

When SCAN bit is ‘l, this bit represents a scan out signal of
LSI chips related to read operation.

(b) *DET8 (No Detect Error Track 8)

Refer to section (18), *DETO7.

(c) *TSNS8 (No Time Sense 8)

Refer to section (17). TSNSO7,

(d) *DIBG (not Detect 1GB)

This bit is ‘1’ when TSNO’8 represents IBG pattern.
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(e) *DIqO1S (Not Detect Noise)

This bit is ‘0’ when TSNSO8 represents NOIS pattern.

(f) *DBOB (Not Detect BOB)

This bit is ‘0’ when TSNSO”8 represents BOB pattern.

(g) *DARA (Not Detect ARA)

This bit is ‘0’ when TSNSO’8 represents ABA pattern.

(Ii) *DTM (Not Detect TM)

This bit is ‘0’ when TSNSO’8 represents TM patten. it is
also ‘0’ when TM byte is detected in 800 BPI mode,

DIBG 0+1+2+3+4+5+6+7+8

DNOIS : A+B

A = (0.5.8)+(2.6.7)+(1.3.4)

B (0+5÷8).(2+6+7).(1+3+4)

DBOB A.B

DTM (1÷3÷4){(O.5.8)(2.6.7)

+PE.R DS[(O.5.8)+(2.6.7)]

4-GCR.RDS[(2 .6 . 7)(O+5f8)÷(O.5 .8)(2f6÷7)]}

DARA (0+8+5) {1.3.42.6.n

+RDS[(1.3.4)(2+6+7)+(l’t-3+4)(2.6.1)]}

O”8, TSNSO8

(20) RDERR (Read Error): 53

V:CE (*) *s:w *D:CK D:OE PNMLT *PO:AE *totJ

(a) *VRC (No VRC Error)

This bit is set to ‘0’ when a Read Data Parity Error is
detected and cannot be recovered by the pointer or ECC. Once
this bit is set to ‘0’ it remains in this status till. MCY is
turned OFF. This bit is ‘1’ while NCY is OFF. This bit, ‘0’,
indicates an incorrectable VRC error. Error is not corrected
if the above IHCOR bit has been set.
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(b) *MLTK (flRCE) (No Multiple Track Error or no tic Error)

. This bit is set to ‘0’ under the following conditions:

a) Iben tre than 2 DETO8 bits are set in 625011600 BPI
Write operation or 1600 BPI read operation.

b) When nmre than three DETO8 bits are set in 6250 BPI
mode Read operation.

c) When LRC error is detected in 800 Bfl mode write/read
operation. Once set to ‘0’ the status of this bit remains
unchanged till. NC! is turned On. This bit is set to ‘V
when more than one error tracks are detected or when
incorrectable tic error is detected in 800 BPI mode.

Cc) *8flJ3 (No Skew Error)

This bit is set to ‘0’ when nmitiple skew errors are detected
in read data. Once set to ‘0’ this bit remains in this status
till NOT is turned OFF. This bit is ‘1’ only if NC! is OFF.
When this bit is ON it may be assuad that skew . error has not

.

:occurra.

(d) *BDCK (No Deskwing Buffer Check)

This bit is set to ‘0’ in 6250 BPI mode Write and forward Read
operations if the Deskewing Buffer read out count is not all
‘0’s when resynchronous burst is detected. Once this bit is
set to ‘0’, it will remain in this status till tic! is turned
on. This bit is therefoñ ‘ 1’ : y is OFF. When this
bit is ‘ 1’ it . may be . asstad that skew buffer. error has not
occurred. This bit may not be used in 1600/800 BPI modes.

(e) *0801 (No Drop Out Error)

This bit is set to ‘0’ when one of the .TSNSO8 signal is ‘0’
while P110K signal is ‘1’ in Write opention (lIES-i) . Once
this bit has been set to ‘0’ it will remain in this status
till NC! is turned OFF. This bit is therefore ‘1’ while IICY
is OFF. When this bit is ‘1’, it may be assumed that drop out
error has not been detected in the 6250/1600 BPI Write
Operation.

(f) PELT (Pointer Multiple)

This bit is set to ‘1’ to indicate that more than two track
pointers in 1600/6250 BPI mode Read/Writ Operation.
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Cs) *POSAE CRo Postamble Error)

this . bit is set to ‘0’ when iL1aL postable byte (all.
9’s:6250, all ‘O’s:1600) follows the postaable bead

.

(POSt-i). Once set to ‘0’, it will remain in tbis status till
NOY is tuned OFF. It is ‘I’ wben NYC is On. When this bit
is ‘1’, it my be assiad that postanible error ties not been
detected. This bit is not available in 800 BPI mdc.

(21) ZEn (in Error Track) : 54

. 0 1 2 3 4 5 6 7

rico flKl ITK2 ETC flU KTK5 ETK6 ETK7

this rqister is eaployed to correct errors in 800 BPI mdc Read
Operation. The data corcespondin to the bit set to ‘1’ is
reversed for read operation. This register is also reset by HCLR
signal.

(22) ZCTL (UZ Control): 55 . . : •

0 1 2 3 4 5 6 1

H FHi:;r;i
(a) SFCRC (Sbift CRC Resister)

Set tbis bit to ‘1’ to cause a sbift of CRC resister, and 1
CRC data pattern is processed. This bit is reset C ‘0’ ) after
CRC resister Ms been sbifted. Thig bit is ‘0’ while NC! is
on. In tbe 800 BPI mdc, to set this bit cause a sbift of
CRC pattern resister upon detecting a data byte.

(b) iRc (LRC Cycle)

This bit is set to ‘1’ in PWD operation after CRC byte has
read. If a CRC byte has not been detected, this bit will be
set to ‘1’ after a period equivalent to 5.3 bit cells from the
last data byte. Once set, the status of this bit remains
unchanged till 10K is turned OFF.

In BWD operation this bit is set to ‘1’ as 10K rises and is
reset to ‘0’ upon the detection of the first data byte <LRC
byte). This bit is ‘0’ while 10K is OFF.
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This bit. indicate that the current data byte is a LRC byte.
This bit is valid only in 800 BPI mode.

(c) CRC (CRC Cycle)

In FWD processing this bit is set to ‘I’, if data bytes are
not detected in the length of 2 bit cells after the last data
byte. This bit remains in this status till 3.3 bit cells or
till the detection of a LRC byte. In BWD operation this bit
is set to ‘1’ upon detection of LRC byte. (first byte) This
bit remains ‘1’ till the detection of data byte. If data byte
can’t be detected within 5.3 bit cell. from LRC byte, this bit
will reset to ‘0’. This bit is ‘0’ while ROK is off. This
bit indicate that the byte detected is a CRC byte. it is
valid only in 800 BPI mode.

(d) HBLKt (NRZ Block)

This bit is set to ‘1’ upon detection of I Byte when WRS:1 and
upon detection of 8 bytes (including CRC and LRC bytes) when
WRS=O. The byte remains in this status till I4CY is turned
OFF. This bit is therefore ‘0’ while MCY is OFF. This bit
represents detecting of an 800 BPI block.

(e) BLKiD (NRZ Block End)

This bit is turned ON (‘1’) to indicate that data or check
byte was not detected during 10.7 bit cell period in 800 BPI
mode processing. Once turned ON, the status of this bit
remains unchanged till R. RBD is set to ‘1’ or MCY is turned
OFF . This bit is therefore ‘ 0 ‘ whi le MCY is ‘OFF’.

(f) CRCHG (CRC Horizon Gap)

In a 800 BPJ. mode read operation, this bit is turned ON (‘1’)
when a data byte is not detected for a period of 5.3 bit cells
after the last data byte. This bit, ‘1’, indicate that a gap
exceeding the permissible recording gap for CRC byte has been
detected, Therefore a CRC byte is either not present or CRC
byte is all ‘0’s when this bit is ‘1’. This bit is reset by
turning ON R.RDB bit ( ‘ I’ ) or by turning OFF MCY bit.

(g) CRCRG (CRC Recording Gap)

This bit is turned ON to indicate that a recording gap longer
than 2 bit cells has been detected. CRC byte should be
detected after this bit has been turned ON and before the CRC
HG is set.
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last data byte

This bit is reset under Ihe same conditions as that of CRCHG
bit.

(h) R.RDB/RDB.S (Reset Read—Data--Byte/Read—Data-Byte Set)

In 800 BP1 mode, this bit is set to ‘1’ by the sampling
pulse. Once set, this bit may not be reset till turning R.RDB
bit ON or till MCY is turned OFF. This bit is therefore ‘o’
while MCY is OFF. Set RDB.S bit to ‘1’ to reset RDB,S to
, 0 ‘ . Then CHCHG , CHCRG and BLKCD bits are also reset to ‘ 0’.
This bit may be used for counting read data byte in 800 BPI
mode.

(23) ZMRG (NRZ Marginal Code) : 56

0 1 2 3 4 5 6 7

&;&;E ETK8 *NSKWE
iCE

TMO TH1 TM2 TM3

(a) *NVRCE (No NRZ-VRC-Error)

This bit indicate that VRC error has not been detected in the
800 BPI Read Operation. This bit is set to ‘0’ as soon as a
VRC error has detected. This bit may be reset to ‘0’ by SDRST
bit. This bit is also ‘1’ while MCY is OFF.

(b) ETK8 (NRZ Error Track 8)

Comforms with ETK bits O”7 in section (21).

I
I I I I

CRC LRC

2 bit cell

CRCRG

CRCHG

CRC Byte Detection
Range

Figure 4.18
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Cc) *NSKWK (No In Skew Error)

In 800 UI write operation, this bit is at to ‘0’ when
siltiple skew errors are detected in the data read from the
Read Head. This bit is not reset to ‘1’ tiLt the SDRST bit is
turned 01 or KCY bit is turned OFF.

Cd) SDRST/*LRCK (Sense Data ResetlNot Lit Error)

This bit with ‘0’ indicate that a parity error has been
detected in LRC byte (LRC error). *LRCE bit is reset (‘1’)
When tIC! is turned On. Setting this bit tO ‘V by up
(SDRST-’ I’ ) , the above *NSKWE, *NWRCE bits will be reset to
•1..

(24) ZOP (NEZ OPflOI): 57

O• 1. 2 3 4 • 5 6 7

I. I I I I I• I I I

: • This register indicates whether the 800 WI optLonal PCI (hot:.
512189) hes Wen munted . : 01W of the bits in this register is ‘1’
when the above optional. board is munted. If aU the bits in this
register are ‘ 0 ‘ , the registers 5456 are not available.

(25) TCADA ClftC Address CR-A) : 58

j%L 4DA1 ttDA2 %A34DA4fr(BMC hfl

.

(cHO). (CMI) (cR2) (QU)

(a) CADAO”CADM (KTC Address CE-A O4)

These are the MW address set by shoot plug for CE-A side.

(b) When the CiW bit (see (32), 5) is ‘1’, bite 47 represent
QQn3• • .

CNO3 is obtained by converting the 8 bit code frost CHBI
register into a four bit code. When CON bit is ‘0’; bits
41 represent CADA4 and following CR interface control bit.

88110; ‘ 1.’ when special. NBC interface.
CPBL; ‘1’ when IBM compatible mode.
won ; ‘ 1.’ when normal interlock handshake

(not offset interlock)
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(26) OUTAG (Out Tag Sense): 59

[o o o IG 40A :PE

(a) ADO (Address Out)

This is the address out signal from the channel interface to
which MTC is logically connected. If MTC is not connected
either to CH—A or CH—B or if CE panel OL/OFL switch is set to
OFL side, this bit is ‘0’.

If this b it is ‘ I ‘ and if the CMROM bit is ‘ 0 ‘ , the CHBO
register represents the I/O address specified by the channel.

(b) CHO (Command Out)

This is a CHO signal from the CR-B or Cl—A side, If MTC does
not logically connect to any CU interface or if the CE panel
ONL/OFL switch is set to OFL side, this bit is ‘0’. If this
bit is ‘ ‘ , the above ment loned CUBO register , when CMROM:O,
indicates the command code specified by channel.

Cc) SVO (Service Out)

This is the SVO signal fcom channel interface. This bit is
‘O’ if none of the channels is logically connected to )4TC.
This signal is the same to the SVI signal when the CE panel
ONL/OFL switch is set to OFL side. When this bit is ‘1’, it
indicates that either the linked channel. has received the
Bus-In data or that the data requested by SVI is present on
Bus-Out.

Cd) SLIG (Select in Gate)

This signal is ‘I’ if I4TC is selected by the channel. It is
‘0’ when the select out signal is released. This bit is
turned OW to indicate that MTC has been selected. The SLO
signal. gates the passing signals to the control device. This
bit is ‘0’ if none of the channels is linked or if the CE
panel switch set to OFL. This bit is reset by the SERT signal.

(e) OPOA (Operational OUT CH-A)

This is the OPO signal from the channel interface A side
(basic side) channel.
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(f) RQSPE (Request-In Suppress Enable)

Set this bit to ‘1’ so that the channel interface RQT. signal
may be suppressed by the SPO signal. RQI signal to CL-I

interface will be generated only when this bit is OFF, RQIAF
(RQIBF) is set to ‘I’ and SPOA (SPOB) is not ON. Thi.s signal
is reset by the SERT signal.

(g) QIS (Request-in Initial Selection)

This bit is ‘1’ when thc initial selection sequence is started
with the linked channel as a response to a Request-In. Upon
set of OPI bit this bit is reset to ‘0’. This bit is not, ‘1’
when MTC is not linked to any channel or when CE panel ONL/OFL
switch is set to ‘OFL’.

(h) ELLS (Initial Selection)

This bit is ‘1’ when the initial selection sequence (ADO1,
select-out ON) is started in the selected channel. When the
channel has linked in this sequence (OPI=1) this bit is ‘ 0’.
An interruption may be created when this bit is turned ON.
This bit is not set to ‘1’ when the CE panel ONL/OFL switch is
set to OFL side.

(27) CHBO (Channel Bus Out) : 5A

O 2 3 4 5 6 7

(RCTO) (RCT1) (RCT2) (RCT3) (RCT4) (RCT5) (RCT6) (RCT7)

These are interface Bus Out signals from the connected channel.
This register is set to all ‘ 1 ‘ when both CH-A and CII- B ar not
connected or the CE panel ONL/OFL switch is set to OFL. Moreover
these bits are all ‘l’s when the SERZ signal is ‘l. CBOO”i data
is available in preset of the outbound tag (ADO, C1O, SVO, DTO) and
represent I/O device address, command code, write data etc.

This register represents position check FTP counter status
(RCTO’’7) when CMROM (described later) is ‘I’.

(28) IFSTA (Interface Status of CH-A): 5B

01234
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(a) CUBSA (cUB-send Ne,ry of CR4.)

This bit is ‘ 1 • when a Short Busy Sequence CUB status is sent
to BusS In and Sfl is . raised) is sent to Channel A. This bit
indicates CUD status hal been sent or is being sent on cit-A
side. This bit is reset When Sn signal is generated ithite
01—A side is linked (flAsl, OPIAs1) to C. This bit is also
reset when the power supply is turned 01 or when the Cit-A side
system reset is executed. (Sn?)

(b) SPOA (Suppress Out of CR-A)

This is SN signal of CR—A side interface. This bit is 0
when CR-A is in DISABLE of the WTC operator panel.

(c) flEA (Selective Reset of CR-A)

This bit is set to V when Selective Reset is received from
Cit—A side while NW is linked to CR—A. Once set to V the
status of this bit remains unchanged till a System Reset is
received from CR—A or the R-RSTA (described later) bit is set
to •1• (lonsally UP count mode sets R.RSTA to V upon
completion of Selective Reset operation) . UP count mde is
restarted from address 000 once this bit is turned ON.

(d) sa (System Reset of CR—A) . . . C
This bit is set to V when a system reset is received from
CR—A. Once this bit is set to V it will not be reset till
the R.RSTA (described later) bit is set to 0. If 1ITC has
linked to CR-B upon receiving Systea—Reset from CR-A, SYRA bit
will not be set till NW has been released. • When this bit is
set to • I. ‘ , UP count mdc is restarted from address • 000

. (e) IFOI!A (Interface OR of CR—A)

This bit is V When the CR—A side interface switch of NW
operator panel is • in Enable. The driver/receiver circuits .on
the CR—A side interface is not active when this bit is . 0
Moreover this bit will also be set to O if CE panel OIL,OFL
switch is set to OIL side. This bit is turned On (O) upon
completion of the operation being executed if the interface
switch is changed to DISABLE.

(f) ETA (Root A), Rfl (Root B)

NW ny have two channel interfaces . Here flA ITS signals
are used to indicate the logical interface status of the
Channel interface and NW • Now ITA signal is • V if NW is
linked to A side channel, while ITS is V if NW is linked to
B side channel. Both CA and RrB signals are O when NW is

(3%
in neutral status, that is not linked to any interface. Row
ETA and ITS signals are reset to O by the Sn? signal.
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Figure 4 . 19 2 Channel Switch Concept

(Ii) URTOI, URTO2 (Unconditional Reset Out)

When both WRTO1 and URTO2 bite are set to ‘1’, UR reset
request is generated for another MTC At this stage the URRT
bit. is set to •l’ This bit can not be set to ‘1’ while MCY
i_s OFF.

(1) URRT (Unconditional Reset)

This bit, 1’, indicates that there is a UR reset request Erom
another MTC or from its own MTC (URTO 1/2 are set to ‘1’ for
this purpose).

(29) INTAG (Channel-in Tag) : 5C

MiDI M,:VI M.:Tl RQ:AF RQIBF :
(a) OPI (Operation-IN)

It is employed as OPI signal for the linked channel. When
this bit is set to ‘ 1 ‘ , MTC and channe 1 wi 1 1 be linked . This
bit. may be reset directly or is reset if Select Out is
released and if EBOP bit is ‘1’ (this bit is described
later) . This bit may also be reset by the SERT signal. and
disconnect request (DCNl).

(b) M.A.D1 (Microprogram Address-IN)

This is an ADI s igna 1 for the channe I . This bit may be set to
•1’ only if OPI bit is also 1’. In this case I/O device
address must be stored in CHBO register. This bit may be
reset (‘O) by UP count mode. It may also be reset by the
SERT S ignal and disconnect request (DCN=1).

(c) K.ST1 (Microprogram Status-IN)

This is an ST1 signal for the channel. This bit (‘l) resets
the CIJBSA, CUBSB bits described earlier. This bit may also be
reset by the SERT signal or by a disconnect request.
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r:.
Cd) LSVI (Ilicroprogra. Service-ti) .

This is an CVI signal for the channel. A. Sn signal for data
transfer 1. generated in the int.rnal. circuit, this bit has to
be reset to ‘0’ in such cases (when DTFO, Mfl bits are ‘1’).
This bit ny be reset by the Sin signal or by a disconnect
rquest.

C.) R9IAF CIQI flag for cH4)

iw: signal is caused to the chamiel interface when this bit is
1•. This signal. is however suppressed by the SPO signal on.
CR-A side when RQSPZ bit is ‘V. This bit is reset by the
BUT signal or a disconnect request. . .

cf) IQIBF CIQI flag for CU—B)

this is a EQI signal for CH-B side. For further detsil.s refet’

toRQIfl.

Cs) DSI (Discount II) .

Disconnect—Il signl for channel interface is caused when this
bit is set to ‘V. This bit say be set by UP count mdc or by
pin (processor error) signals. This bit should be reset by
Up càunt mode in the selective reset routing initiated by nfl
signal. .

. (Ii) DCI (Disconnect) .

This bit is set to ‘1’ when a disconnect sequence occuered.
.

Bits LAM, K.SVI, LSTV, RQIAF and RQIBF are ‘0’ when this
bit is •1’. Set this bit to ‘0’ to clear DCI bit. This bit
is also reset by the SKIT signal.

(30) CURl (Channel Bus-tn): 3D

0 1 2 3 4 5 . 6 7

L .CBfl CB12 . CB13 CBI4 CBX5 ai

CA) (*B) (SDI)

This is a register to send fts-tn signals for the channel . I/O
address (with LADI bit) , status byte (with tSfl bit) , sense data
(with N.m bit), etc. sy be stored in this register. This
register is cleared by SKIT signal . CBIO-2 are assigned to Scan
Clock A, Scan Clock B and the Scan Data when the SCAN bit is set to
t1t

a .

V
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(31) 1FCTL (InterFace Control): 5E

(a) R . RSTA (Reset RSTA) /OVRN2 (over run 2)

SetLing this bit to 1, th above mentioned signals SERA,
SYRA are reset (‘0’). They should be reset upon completion of

selective reset or system reset operation The OVRN2 signal
i_s turned ON if overrun is detected in data transfer in offset
interlock mode (refer to section 472)

(b) S.BCT (Set Byte Counter)/*XTAG (No Transfer Tag)

Setting this bit. to ‘ 1 , content of the CHBI register is
preset in the upper 8 bits of the 12 bit byte counter. Now
‘1, is entered in the lower 4 bits. Tf SHBC is ‘0’, the Cl-Ill

bit. correspond to 24LS8. If SI-LBC is ‘1’ (described later),
the CUll bit corresponds to 20 LSB. in the case the byte
counter becomes an 8 bit counter and is capable of counting
upto 255 bytes.

This function may be employed only if NTC is in off line
status. *XTAG 1’ indicates that in—-tag and out-tag signal
for data transfer to and from the channel have not been
generated. Those signals are SVI signal (service in), DTI
(data in) signal and SVO (service out), DTO (data out) signals
respectively.

(c) SFIBC/DXFE (Short Byte Counter/Data Transfer End)

Sl-LBC is employed to iuake the byte counter act as 8 bit counter.

DXFE signal is provided to indicate any data transfer with
format circuit has finished. This signal is set to ‘1’ by
, sioi” (CMO=I) , DISCONNECT from Cl-I linked to the MTC or by the
carry from the above byte counter (in case of MTC off line).
DXFE is ‘0’ when NCY is turned OFF.

(d) S.UCT/DXRQ (Start. Up Count/Data XFR Request)

Setting this bit to ‘l, the Position Check FTP counter starts
counting FTP in UP count mode.

DXRQ is a data tcansfer request signal from the formatter
circuit. Now DXRQ1 indicates that SFR buffer is not full
(when DTFO=1) or data is still left in SFR buffer (when
DTF1d).

‘1 - 85



If both DTFO and DTFI are ‘O , DXRQ is ‘0’ It. may also be
•0• if IHDRQ bit is ‘1’.

(e) SDCT/B1BSY (Start Down Count/Bus In Busy)

Setting this bit t.o 1, the Position Cheek FTP counter start
counting FTP in Down Count Mode.

BIBSY is ‘I’ if the data stored in CR131 register does not move
to XFR buffer data from up to the XFR buffer is stored (Via
CI-IBI Register). MP should confirm that BIBSYO before setting
the next data in CHBI register.

(f) CTSTP/*ABRPC (Counter Stop/No A,B Register Parity Check)

The Position Check FTP counter is stopped when CTSTP is set to
‘l’. *ABRPC is set to ‘0’ if a parity check has detected in A.
and B registers during data transfer from MTC to the channel.
Once set to ‘0’ it remains in this status till. MCY is turned
OFF This bit, ‘1’, indicate that parity error was not
detected in A or B registers during data transfer from MTC to
Cu.

(8) R.RCT/*BOPC (Reset Reposition Counter/No Bus Out Parity Check)

R.RCT is set to ‘1’ to clear position check FTP counter to all
‘0’s. *BOPC is ‘0’ if a Bus Out parity error has detected in
data transfer from the channe 1.

Once set to ‘ 0 ‘ , *BOPC remains in this status unti I MCY is
turned OFF. While MCY is OFF, this bit is ‘0’ if there is a
parity error in the Bus-Out data and is 1 if no parity error
is found in the Bus Out data.

While MCY is ON, *BOPC ‘0’ indicates that no. Bus Out Parity
error has detected during data transfer, While MCY is OFF, it
indicates that there is no parity error in the present Bus Out
data.

(h) R.CRY/C.RCT (Reset Carry/Carry of Reposition Counter)

R.CRY is set to ‘I’ to reset overflow of the position check
FTP counter.

C.RCT i.s changed to ‘1’ upon detection of carry in the above
mentioned counter. It remains in this state till MCY is
turned OFF or R.CRY is set. C.RCT is therefore ‘0’ while MCY
is OFF.
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(32) XFCTL (Transfer Control): 5?

0 1 2 3 4 5 6 7

DXFI DXFO MPFD SCAN EBOPI CMROI4 ROM2 ROM1

(a) DXFJ. (Data Transfer In)

Set this bit to ‘I’ for data transfer from MTC to a channel.
This sets the data transfer circuit to enable in the required
direction. This bit. is reset by SERT signal,

(1) DKFO (Data Transfer Out)

Set this bit. to ‘1’ to enable data transfer from the channel
to MTC. This sets the data transfer circuit to enable in the
required direction. This bit is reset by SERT signal.

(c) IPRD (Microprogram Read)

Set this bit to ‘1’ to store MP data to XFR buffer. This bit
is reset by SERT signal.

(d) SCAN (Scan Mode)

Setting this bit to ‘1’, all the LSI FF5 in the formatter
circuit are in serial scan mode. Scan operation is
countrolled by C8IO”2 bits described earlier. SCAN function
i_s used with diagnose operations. This bit is reset by SERT
signal.

(e) FBOP1 (Enable OP1 - OFF)

Setting this bit to ‘1’, the OPI signal is immediately reset
when ‘ Se lect Out ‘ from the channe I linked with MTC is released.

If this bit is ‘ 0 ‘ , the OPI s ignal wil 1 remain unchanged even
if the above ‘Select Out’ is released.

( f) CMROM (Command ROM So lect)

When this bit is ‘ I ‘ , converted command code (CMO’3) is
represented in bits 4’7 of the above mentioned TOADA
resister (58).

Moreover CHTJO register (5A) , hits CBOO 7 , is represented
position check counter output RCTO- 7. This bit is reset by
SERT signal.
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. C
Cs) RGU2, ROUt

this bit is used to specify, the conversion table CROW) for•
converting a content of the 0181 resister CCBIO-7) into CR03
code. This bit is reset by SIlT sisnal.

C33) nAP CTrap Control): 60

frtT 1L8• i LT fl I LIfl TR8frj

Ca) T.INT Ctrap by Device Interruption) .

This is a DVIIT signaL from the selected 11W.

Cb) T.TNR Ctrap by Tiisr Carry) . . . .

This bit represents 11W timer overifow. Timer stops counti
while this bit is OR.

Cc) T.IIS CTrap by Initial Selection) Q
This bit isset to ‘1’ wtan.XTC is in OWL status and the
channel Linked to KTC is requestins an initial selection

. sequence. CUhen both address out and select out have been
specified siwltaneously) ,

This bit is reset when address out and select out are released
or the OPt bit has been set to ‘1’. This bit is set to 1 for
a period of clock when PSSS switch is operated under the
followins condition: .

a)lITCissettoOFL . •

b) nfl switch is in data input mode. •

Cd) ‘r.a Ctrap by Processor Error) •

This bit is set to ‘1’ when the PERt signal has become ‘1’
Cexcludins the case in which RTC is in ROSF mode CbS
function).
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C.) R.IIT (Device Trap Mask) .

. s.t this bit ‘V • to able a device trap. Device trap can
occur when the above T.IIT-’l and H.IITa’l’. This bit is

. reset by SKIT signal.

Ct) LTNR (Tinier Trap ask)

This bit is set to ‘ 1’ to • enable titer overflow trap. This
. . trap can occur when the above T .TNRs’ 1’ and K. Tilts’ 1’ . This
bit is reset by the SlIT signal.

Cs) LIlS. Ufl Trap Mask)

This bit is set to ‘1’ to enable an INS trap. This trap can
occur when the above T. XIS is ‘ 1. ‘ , and K. INS-i . This bit is
reset by StaT signal.

Cli) TISK CTrap Mask) . . . . .

This bit ‘1’ , enables all the microprocessor traps. As soon
. as a trap is epted, 7118K signal is reset ‘ 0’ ) . set TKSK

to ‘1’ to enable trap after ttap reason has been recognized.

C34) iim CHicroprocessor Error) : 61 • . .

0 1 2 • 3 4 . 5 6 . . 7•

I URIS I!z!!LI;__I____I___•I_JI I.I —ii I OIL CaPE 1101 wico
•

ccii SC2

Ca) R.UR Cask Resister Error)/RWB Clesister Enable)

The RuB bit is reset ‘ 0’ ) by the reset signal when power
supply is turned 01. Parity . check is . invalid before
microprocessor intializes tSR.

NP should initialize all LSR5 when power on. After this, set
K.RER bit to ‘1’ to validate the above parity clack. Once
set, 1515 is ‘ 1 ‘ , and say not be reset unless power supply is

. turned off ClIP cannot reset EEC) . • . ..

Cb) R.Pfl Cleset Processor Error)/OPL COffline) .

Setting R.PER bit to ‘1,’ the PERt signal is reset
Sialtaneously. flU carry register is also cleared. PEER is
caused by Cs parity error or LSR read parity error, and also
reset by the flit signal. OF!. signal is ‘1’ when the CE panel
a/OWL witch is set to OWL.
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(c) CSPE (CS Parity Error)

This bit indicates a parity error has taken place in CS read,
PERR is generated if this bit is ‘1’. This bit is reset
either by the SERT signal or above mentioned R.PER bit CS:
control storage where MP is stored.

(d) REGE (Register Error)

This bit represents a parity error detected when MP makes an
access to LSR data (after the above M.RER bit has been set to
‘1’). This generates PERR interruption. The reset condition
of this bit is the same as that of CSPE.

(e) MECO’3

This is the EC level set in MTC.

(35) VFSNS (VFO Sense): 62

/SINH /sP2 /F.:S /M /5:7 /V:OH /V:OM /vFoL

(a) SUffi (Start Inhibit)

This bit is ‘1’ when 511*1 function in CE panel MP contro1. is
selected from CE panel.

(b) 5P2 (Spare 2)

This bit is ‘1’ when 5P2 function in MP Control is selected
from CE panel.

(c) F.C=S

‘1’ when address compare is successful.

(d) K

Normally this bit is ‘0’.

(e) SW7

This bit is ‘ 1 ‘ when the CE pane I switch 7 is ON.
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( f) VFOH/VFOM/VFOL

These three bits select the VFO processing mode.

Table 4.25

Available Speed Mode
VFOH VFOM VFOL

200 125 75 50

0 0 0 0

0 0 1 0 0

0 1 0 0 0

0 1 1 0 0

1 0 0 0 0

1 0 L 0 0

1 1. 0 0 0

1 1 1

0 . . . available

(36) FID (MTC Function ID): 63

/FIDO /FID1 /FID2 /FID3 /FD4 /FID5 /F106 /FIDI

This register indicates the function selected for MTC.

FIDO : Normally set to ‘0’.

P’It)1 : ‘I’ when No lB-Retry.
Specifies the retry function in case of lB write error.

FID2 : ‘ I ‘ when No Gap Length Addition.
if this bit is ‘0’, the 1BG length is increased by 0.03

inch in GCR write processing.
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FID3 : ‘1’ when IBM mode NRZ.
When this bit is ‘1’ along with CPBL bit, data block which
comprises less than 6 bytes of data is allowable in NRZ
Read/write operation.

When this bit is ‘0’, such a data block will be processed
as noise.

FID4- 7 : Reserved,

(37) TCADB (MTC Address for CWB): 64

/CA:BO /CADB1 /CA:B2 /CA83 /CADB4 /(s:7) /(S8) /SHARB

This register specifies the MTC address for CH—B. All other
explanations are the same as in section (25) on TCADA. This
register is set to all ‘0’s unless the optional 2—CU SW is mounted.

Sp7, SP8 and SHARB represent setting unit output.

(38) IFSf3 (Interface Status for CH-B): 65

/CU:SB /sPoB /S:RB /SYRB /IF:NB /O:OB :. /2d115W

(a) CUBSB (CUB Send Memory for CH—B)

(b) SPOB (Supress Out in CH-B)

(c) SERB (Selective Reset in CR—B)

(d) SYRB (System Reset in CR-B)

(e) 1FONB (Interface On in CR-B)

(f) OPOB (OperationaL-out in CR-B)

These are provided for CR—B. All other explanations are the
same as that for CR-A (item 28).

(g) 2CHSW (2—CM Switch)

This bit is ‘1’ when the 2-CR SW option is equipped.
Registers with addresses 64’1O are valid only if this bit is
‘1..
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(39) RTSNS (Root Control Sense): 66

H:HA /INH8 /*BUSE /B:RE /R18 /“o” /SINHB IWHA

These signals are provided for channel interface switching. Refer
to Subsection 4.66.

(40) RTCTL (Root Control): 67

DS: DSOKB CR:A CR:B
TB

(a) DSOKA. (Disable OK for CU-A)

This bit ‘1’ is necessary to disable channel A. The IFONA
signal. may only be reset to ‘0’ if this bit is ON. Therefore
MP should set DSOKA only if there is no communication between
CH-A and MTC, there is no pending status, when Cl-A disable
request is received from the operator panel.

(b) DSOKB (Disable OK for CU-B)

Disables CH-B. Other points are the same as DSOKA.

(c) CRVA (Channel Reserve A)

If this bit. is set to ‘I’, CU-B response is always ‘CUB’ status
for initial selection. This prevents MTC from being linked to
CU—B. This bit is reset by SYRT signal (SYRA) from CU--A.

(d) CRVB (Channel Reserve B)

When this bit is set to ‘1’, CUB status is replied in response
from CU-A for initial selection. This prevents MTC from being
connected to CR-A side . This bit is reset by the SYRT signal
(SYRB) from CU-B.
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. . . C
C.) I.SW (Set Swttch)ISW (Switchamble) . .

S.tting S.SW btt to ‘1’, SW signal i.e changed to ‘1’. Short
busy squnce wilt not be able to initiate upon receiving an
InitIal Selection from opposite channel interface, if SWi and
KTC is linked With • cutrent channel intetface. None of status
being posted to another channel, this channel keeps waiting
for compLetion of current channel working. As soon as )ITC has
baa free with current, KTC links another channel again.
Normally, 1P should set SW bit when posting CUE status.

SW signal is reset to ‘0’ when initial selection sequence has
been initiated with another channel interface. .

cf) I—USE (Reset Use)/*USI (No Use) .

Setting this bit to ‘1’ wheá cH—k or cR-B is linked to KTC,
the interfice • is released aM 11W becomes free. *USI is

.
therefore normally ‘0’ when either Cit-A or Cit—B is linked to

. K’W. This bit is ‘1’ if ItCisnot Linked to any channel.

Cs) R.RSTB CReset RStB) . .

Si5nals SERB and sm are • released when this bit is set to
‘l’. Refer to RJSTA (313—Ca). .

(41) IeisterAddressfroa68to6I’......notused.

.4 . 6 Channel Interface Control

4.6.1 Selection . .

Channel selects XTC by activating Select Out, Select In or Hold Out
Channel tnterface siajial lines. Select Out and Select In are
constructed in loop mdc. NW heréfore receives one of the these
selection siajials. . This selection is done by priority selection
circuit in the flo Interface Unit (DGcN) . For the puose of
explanation it is assumed hare that tha selection circuit is

.

connected to Select Out Channel Interface Conttol Circuit is
. .

•shown • in Figure 4.20. This fisure shows tha Channel. A side.
Channel • B circuit (2W—SW option is additional) is the saws as that
on channel A side. Hereinafter tha expIation will be with
nference to channel A side;
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80* 1 2 3 (Selection Out 1, 2 3) tIming signi. are gaeratd by
IWSO* (Initial Select Out A) signal which is itself set by the AND
obtained from Select Out and Bold-out signals . (For further

details refer to figure 4.41). ALong with ADOA (Address Out A)
signal the I/O Address sent out to the BOO’IP (Bus Out O7),

including the NW adres, are compared at the . SOAl. signal rise

timing . [f the controller address matches , SLICk signal is set,

the SLIGA signal suppresses the P550k (Pass Select Out A) and also

suppresses the transmission of Select Out Signal to the next
control unit. If the control address does not match, the PSSOA
signal is senerated at the 50A3 signal rise timing and the Select•
Out Signal is passed to the next control unit. In addition to

matching controller address, it is necessary to set OPOA signal

(operational out A) from the Channel in order to suppress

transmission of Select Out signal after selecting NW.

IFONA signal indicates thet NW is connected logically to the
chennet interface. If 2cH—SW option is provided it is reset under

one of these two conditions.

(1) Operator panel Interface switch is set to OFF.

(2) The CI.panel OILIOFL switch is set to OFL. (when equipped)

non signal controls the Select Out. signal transmission. NW is
this selected and SLIGA signal gives rise to lISA (Initial
Selection A) signal for initial selection sequence.

This TISA signal is ailtiplexed with the INSB signal which
.

represents the beginning of initial selection sequence froja the
B-interface circuit. When NW is linked to A—side (flA
signals’ I. • ) • lISA generates INS and interrupt to the aicreprograa

In the NW polling sequencç, QISA signal is set instead of 115*
signal and therefore QIS signal is generated instead of the INS
signal. • The QIS signal does not generate interruption in the
microprogram. . .

4 • 6 • 2 Interface sequence

Utien the microprogram detects an interruption from INS signal, it

sets the OPI bit and activates the selection sequence. The OPt

signal enables the intag signal transmission driver for Bus-In

O7P, Address In, Status—In etc. and outtag signal receivers for

coniend out, service out signals etc . The Intag signals can be

sensed in corresponding INTAG register bits . Ontag signals are

ailtiplexed with the B side interface Outtag signal. At this
stage, if Nfl signal is ON (V), the Outtag signal from A—Side is

detected by the microprogran as the Outtag Register Bit. Sensing

these INTAG register bits end controlling OUTAC register bits, C’
microprogram proceeds the interface sequence with the chennel. %

Timing chart of this process is shown in Figures 4.21. and 4.22.
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BOO7P
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I/O Address
\/

ADOA

INSOA

_____________________________________________

SOA1
%%__________

\-
SOA2

Non Matching \ N________ SOA3 I ___

Controller Address z \ PSSOA f

Matching ControllerL
\

Address
LL_____ SLIGA

INSA

OPI

\I

__

STI

“ SVOA

BIO’7P I/o ‘‘V’Et]. V
I A Address,A5tatus ,‘\

Figure 421 Initial selection sequenee

‘ RQIAF

rn

INSOA

\ SOA1
50A2

Non Matching 50A3

________

Controller Address PSSOA 4
Matching

______

SSLGA RSLGA

Controller > SLIGA

Address DISA

-1 OPI

ADI

\CMo

STI

\vo

BIO7P I I/O Status

I Address #1

Figure 11 . 22 MTC po I ling sequence
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4.6.3 Short busy sequence

If the MTC selected by the channel is in the following status, CUB
status response is generated in the short busy sequence.

(1) Executing a command operation (MCY=’ j ).

(2) While executing a system reset or selective reset operation.

(3) When 2CH-SW option is equipped and the channel switch is
logically linked to the channel interface on the opposite side
making the channel interface on this s ide unusable.

If CUB status response is received in short busy sequence, CUBSA
(CUB Status Send Memory A) or CUBSB (CUB Status Send Memory B)
signals are set. The signals remain set till the following CUE
status. (CUE bit must be included in the first status following
the CUB status). The short busy sequence circuit is shown in
Figure 4.20. Short busy sequence timing is shown in Figure 4.23.

I/o AddressBOO-7P

_____

Figure 4.23 Short busy sequence
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4.6.4 Interface disconnect

DCN
z.+tp

Figure 4.24 Interface disconnect circuit

interface Disconnect request from the channel is activated when
address out is true and select out is false. At this stage, MTC
sets the DCN signal (disconnect) as shown in Figure 4.24. The DCt1
signal sets DXFE (data transfer end) signal, interface register and
OPI signals.

OPI

ADO

MCY
M.ADI
M.SVI

UP’
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4 .6 .5 Disconnect-In

TAG

If CSPE (CS Parity Error) and REGE (Register Parity Error) are
detected while a channel and MTC are being linked (OPI signal=’I’),
the PERR (Process Error) signal will be generated. As soon as this
PERR signal is generated, DSI signal is set in the microprocessor
tcap cycle, a Disconnect-In signal is sent to the Channel and error
alarm is activated.

if the above signals are detected during operations other than
linking or if errors other than PERR error are detected during
interface operation, the microprogram sets DSI signal. The DSI
signal is reset only by system reset or by the microprogram.

DSI

MP

Figure 4.25 DSI signal set/reset circuit
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4 . 6 6 RouLe control

The route control circuit is provided for logically and dynamically
switching between MTC formatter and channel. interface circuits.
This is only feasible when the two channel switch option has been

equipped.

This circuit is placed in the two channel switch option. If this
option is not provided, the channel interface switch is permanently
set to A-side.

Route contro 1 c ircuit is shown in Figure Ii . 2 7 . The two channel
switch status is identified by RTA (Route A), RTB (Route B) and USE
(Use A or B) signals. USE signal indicates the channel. interface
route has been set and reserved. In neutral status, USE signal. is
in reset status. If the USE signal is set from either side
(SSLGA/B signal and flSA/B signals), the RTA or RTB signal is also
set simultaneously. Thus the formatter section and the channel
interface section are linked logically and command operation is
executed. The microprogram sets RUSE bit if the Route need not be
held in its present status upon completion of command operation.

If a subsequent selection request is not received from the channel,
the USE signal is reset and the switch is reset to neutral. SW bit
is set to suppress CUB status response, if the other channel
selection request is received during an MTC start sequence for
establishing a channel interface to send CUE status. If the SW bit
has been set by the microprogram prior to CUE send sequence, INIIB
(inhibit B) or It*LA (Inhibit A) signals are set at the time of
starting selection for interrupt polling. Now, INFLA or INHB
signals suppress SSCUB or BUSE signals respectively, and gate CUB
status, thus stopping the progress of short busy sequence. The SW
bi.t is reset, when the CUTS sequence is completed

Figure 4.26 Route control
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SSLGA

Set

Figute 4.27 Root control circuit diagram

RTA

RTB

*SYRT

SSCIJB

INHA

tP

*RTB
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The USE signal is reset at OPI signal fall timing Unless there i.s a
request for next selection. At this stage the route is set Lo
neutral. status. If there is pending selection sequence on the
other S ide , the channel switch is set to the oppos ite s ide and
selection procedure is initiated. Then, signals INFLA or 1t*LB are
reset as soon as the channel j1h has been aIterflated

CRVA (contrO11er reserve A.) or CRVB (controller reserve B) signal
is set by the jcroprogr3m to reserve the MTC for one of the
Channel interfaces.

4.7 Data Transfer Control

4.7.1 Data transfer control

Figure 4.28 Data transfer block diagram

As shown in Figure 4.28, data transfer control section deals with
control of data flow; Channel Interface - Data Transfer Buffer
(-> Formatter Section. This control involves SVI (Service In) and
DTI (Data In) signal control for the channel interface, and DXFP
(data transfer pulse) signal control and DXRQ signal control for
the formatter. The direction of data transfer is controlled by the
DXFO (data transfer out) and DXF1 (data transfer in) bits in the
XFCTL (transfer control) register. If the former bit is set, data
is transferred from the channel to MTC. If the latter is set, data
is transferred from MTC to channel. If DXFO bit is set when
formatter section starts Write operation, DXRQ signal is set.
Thus, the formatter section requests data to the data transfer
control section. The data transfer control section requests a data
to the channel by sending Silt or DTI s ignals , and then transfers
the data to the data transfer buffer. Data XFR control section
issues DXFP signal to the formatter section to transfer data from
the data transfer buffer to the formatter section.
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Reading data while flFI bit b.. ban ..t, tb • foattn section
sets the DXRQ signal to the &te transfer control section to
transfer data. Upon receipt of this signal, the deta transfer
control section transfers Uta to the buffer along with the Mn
signal, and then issues Sn and MI signals to the channel to
request data transfer. This, the data from the data transfer
buffer is transferred to the channel by executing the data transfer
handshake sequence. : •

T data transfer section controls data via the transfer buffer.
Data• floir through the transfer buffer is iLlustrated in flgure
4.29. Here CL.BO is a tiaing signaL for transfer of data from the •

channel to Bus Out Register. UTBI (Write Transfer Buffer) is a
timing signst for entering Uta to tie transfer buffer. • CL.AR
(clock for A-Register), CL.BR (clock for B Register) are timing

. signals for transferring data from the transfer buffer to the A or
B register. . . . . . . . . .

If XPRD bit is sat, the data set in the 11-B! register may be sent
to tbe channel via the transfer buffeè. This feature is used to
transfer sense data or masuring data in diagnostic functions.

. : *
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sv1 (UTI) signal. may be reset upon receipt of SVO (DTO) signal from
the channe 1 . This is the norma 1. interlock mode . On the other hand
svI (DT1) signal. may be reset after a specified delay time even if
svo (DTO) signal is not received. This is called the offset
interlock mode. The interlock mode for operation depends on the
status of the setting unit. If the length of the cable between the
channel and MTC becomes too long, the time required for the signal
to travel between them becomes unacceptably longS This results in
increased hand shake time and reduced speedS In such cases offset
interlock mode is more suitable,

Offset interlock tuode may be employed
the data streaming function.

DTO, SVO signal
rising edze pulse

*CL,C

4.7.2 Overrun

only if the channel features

DXFI
BFUL

DXFO
WOKA

*DXFE

OVRN

P625i

WSTOP DXFE

Signal
width check

width check

MCY

Figure 4.30 Overrun detection circuit

4 - 106



Overrun detection circuit is illustrates in Figure 4.30. The OVRN
signal is an overrun signal detected with reference to the data
transfer buffer status (refer to section 4.5.2 (16) OVRN signal).
The OVRN2 signal is a check signal in the offset interlock mode.
Overrun error occurs when a microprogram detects the basic signal
upon completion of read or write operations.

4.8 Write Control

4.8.1 Formatter clock

As shown in Table 4.26 the clock cycle of the formatter verying
with the tape speed and recording density. The number of clocks
per bit cell are 3t in 6250 mode, 6t in 1600 mode and 12T in
800 mode.

Table 4.26 Formatter clock

Speed (IPS) Mode (RPI) Full Clock (ns) Half Clock (ns)

6250 184 92
200

1600/800 521 260

6250 295 147
125

1600/800 833 417

6250 494 247
75

1600/800 1389 694

6250 738 369
50

1600/800 2083 1042

Timing is controlled by the C and D counters. The relationship
between C, D counters and bit cells is shown in Figures 4.31, 4.32
and 4.33. The C-counter is operational during idle scan status
also.
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One data group

1 Bit Cell

CO —

Cl

C2

DO

Dl

D2

D3

D4

tionDc )L___X___DC DC_ZD__X__DC

Write
Clock

Figure 4.31 C, D counters in 6250 mode

1 Bit Cell

CO —

Cl

C2

D3

D4

—

________

—

__________

Dat a

Write
Clock

Figure 4.32 C, 0 counters in 1600 mode
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I Bit Cell

CO —

Cl

C2

DO

Dl

________

D2

D3

D4

Modulation
D at a

Write
Clock

Figure 4.33 C, D counters in 800 mode

4,8.2 Start write operation

Write processing is started when Ml? sets a Write OK signal (WOKA).
As soon as the WOKA signal. is set, the WOKD signal syrchronized
with the formatter clock is set. Now D counter starts as soon as
WOKD signal is set. At this stage the format counter starts. The
Write format is controlled by this format counter. Now WOTCDD
signal is set as in D4 CD Counter) timing as follows: FCO Format
in 6250 mode, FC1 in 1600 mode, FC4 in 800 mode, The Write clock
sent to MTU is gated by WOKDD signal.

4.8.3 Format control

Write operation o preamble, postamble and data field are
controlled by the format counter and the Group Counter used to
count data groups.
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Table 4.17 Format counter

FC 0

FC 1.

FC 2

FC 3

FC 4

FC 5

PC 6

FC 7

PC 8

PC 9

FC1O

PC”

FC12

FC13

FC14

FC15

TERM

SECOND

SYNC

MARKI

DATA GROUP

MARK2

END MARK

RESIDUAL A

RESIDUAL B

CRC A

CRC B

MARK2

SYNC

SECOND

TERM

(WOK RESET)

ALL”O”

ALL”O”

ALL’O’

ALL”l”

DATA

CRC GAP I

CRC GAP 2

CRC GAP 3

CRC

LRC GAP 1

LRC GAP 2

LRC GAP 3

LRC

Format
6250 1600 800

Counter

STARTPREA

PREA

PREA

PREA

DATA

POSA

POSA

POSA

POSA

POSA

POSA

POSA

POSA

POSA

POSA

xl

xl

x 38

xl

xl

xl

xl

xl

x 32

xl

xl

xl

ALLI”

ALL”Ot’

ALL’O”

ALL”O”

ALL”O”

ALL”0”

ALLtO”

ALL’O”

ALL”O”

ALL”O”

4 — 110



TERM

Cl) SECOND
p-4

__________

SYNC

SYNC

MARK2

CRC

RES IDUAL

END MARK

DATA

DATA

E- DATA

MARK1

SYNC

SYNC

MARK2

DATA

DATA

DATA

MARK1

j SYNC

Lfl

ALL “1”

ALL “1”

rT
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. . . C)
4.8.4 Data busS . . .

The write at. rcetved from th channel is atered • into the
trenafer buffer when the NUB signet obtained by delaying DEn
usual by l’c. 1. set ON. First Nfl signal isnt.by the
.Lcroprogrea end after dete is stored in the transfer kaffer and
the htK signal is set. Only then the Write operation is started.

. .
First preasbie is written end data is read out toni the buffer at
C2 timing after format counter beces “4” and 10+1W signal becoas
“1.”. The Ut. read. out from the haffer is entered CRC LBI.

In CRC 1.81 the data passes through Write Bus thltiplexor. Here ICC
cheracters, padding cheracters etc. are added and is output fron•
the TAt by both direction buses. The relationship between Selector
signals USSLL, 2, 4 on Write Bus Nuttiptexor and WDATO’4 signals
is shown in Table 4.28. . .

When USSL1 2, 4 are all ‘l’s, CRC check circuit statue passes
through Write Bus Nultiptexor instead of Write Data.

The parity bit of Write data obtained tro Write has Nultiplexor
oUtput. This bit is compared with the parity bit fron the buffer
alt register. If they do not match, the Write Bus Out Check signal
(UTBOC)is set to ‘I’. . •

...

. 0.
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Table 4.28 Write bus selection

:L Input data WDATX Description

000 “o” Padding Character

001 XBOx (Transfer Buffer Output) Data Character

010 ECC Register ECC Character

011 CRC Register Aux, CRC Character

100 WCRC Register CRC Character

101 MD7, MD32 Register Residual Character

110 “1” 1600 mode Preamble, Postamble
All’l’s

111 CRC Check Circuit Error Data Sensed by the Microprogram,
CRCST Register

Transfer Buffer input data is subject to parity check in CRC LSI,
Parity bit is not generated but bit 8 in channel Bus Out register

(CHBO) is entered to the transfer buffer.

4.8.5 Write modulation circuit

In 6250 BPI mode, the data output by Write Bus Multiplexor is fed
to WRT LSI. The first four bits, it is one subdata group, are set
in the sub-group register. The four bit data is converted into
five bits and is set in parallel in the fivebit shift register.

The data is then read out serially and fed to the modulation

register. The data from the modulation register, it is the JK flip
flop, is applied to JK Input to generate NRZ data.

MSEL at signal is set to ‘1’ for writing SYNC, MARK1, I4ARK2, TERM,
SECOND and END MARK. In this case the FMO’4 signal is preset in
the shift register instead of 4-5 conversion data.

INHGC signal in the data field is set (‘1’) when DMW mode is
specified. At this stage subgroup register bits 1, 2 (CVR1, 2) are

also set to ‘I’ simultaneously. All ‘0’ is set in the serializer

to inhibit entry of subdata group. if INVLD signal is ON under the
above conditions, all 1s is preset and invalid code of all ‘l’s

is entered in its subdata group.

When a Mask is specified, modulation register output is gated and

all ‘0’s is entered.
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If inhibit prabte or inhibit poetable is specified, the tHAWS
signal is set to ‘V during preamble or postable processing end
the mdulation register output is gated as in Mask processing.

In 1600 BPI mode WSIL signal. is set to ‘1’ when the format counter
is between O2 or 7’i.5. When the counter 3 or 4 is ‘1’, ‘l is.
set in the lower two serielirer bits. WSEL signl is ‘0’ when the
format counter is 3, 4, or 6. At this stage the data from Write

.

Bus Wuttiplexor is set in the subgroup register bits 34 are
subjected to P1 conversion and are set in the lower two serializer
bits (if N signal is ‘1’).

In 800 BPI mdc 1ISEL signal. is turned o• (‘1’) when the format
counter is at 6 7, 8, tO, 13 14 or 1.5. At this stage CRC gap,
Lit gap ‘0’ is preset in the serializer. • When format counter is 4
or 9, the data or CRC Byte from the Write Bus Nultiplexor is set in
the subgroup register. Bit 4 wiLl. be set in the lowest bit of the
seriaLizer if signal. D4 is ‘1’. The data in rndulation register is
entered as LIC byte. . . .
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4.8.6 Write VRC check

Parity check on Write Kodulation Waveform is carried out when the
Write Pulse is ‘1’ (WTPL signal) and AL1W! signal is 0’.

In 6250 Bfl mdc the 9 track parity at . the end of Win subdata
group Wa signal a • 1 • ) coafornis with predetermined conditions.
The subdata groups of • residual . data and CRC data hen Odd parity.
While the subdata group of the data haS even parity. SYNC in the
Mark field is a repeatation of Even and Odd parities. Other Mark
fields may heve uniform parity depending how they are entered.

In 1600 BPI mdc when, when the subdata group of the data is
.

transferred, a check is executed to confirm Od• parity after
inverting the phese. At P1 Mode data is • 1 • when Write Modulation
Waveform change to O from W. So ata V is checked to be
level •1•.

•Iü 800 BPI mode only the data field is checked (format count: 4).
Odd bytes are at odd parity while even bytes are at Even parity.
Wov• Dlvi signal is set to V for odd bytes.
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4.9 Read Control

It wiLL be described in this section to operation of Read cotasM,
Rad Back ward cotasM aM Read aftr Writ. Check of Wit.cotsaM.

Tb. Bus In Dsts (CVBI&8) pans through Ui analog
circuit, and is convertad into Kodulatad Data (DEIIDO8) , md
Clock • (SRICO’8) Phase Error (PHKRO8) aM Bask Bidse
(PEKPO8) signals respectively.

.

As shown in Figure 4.38, these signals are transfer to ReadCircuit,
it is bet. blocks, check format, modulate dates, check

tas and error correction.
.

hark detection circuit, Skew detection circuit and 5-4 conversion
circuit correspond to three tracks each and are made up of 3 tSIs.

Pointer circuits are made of three LSIs (3 tracks) while the error
correction and detection circuits consist of one 1.8! each.

4 119



T
o

C
h
a
n
n
e
l

B
u
ff

e
r

M
o
d
u
la

ti
o
n

D
at

a

R
ea

d

P
h

a
se

E
rr

o
r

P
e
a
k

P
u

ls
e

T
im

e
S

e
n
se

M
ic

ro
M

ic
ro

P
ro

c
e
ss

o
r

P
ro

c
e
ss

o
r

S
ke

w
P

h
a
se

E
rr

o
r

F
ig

u
re

4
,3

8
R

ea
d

b
lo

c
k

d
ia

g
ra

m



4.9.1 Time sense

As soon as the Read OK signal (ROK) is set, the Peak Pulse signal
(PEKPO’’8) which is the differential signal from Bus In data
(DVBiO’’8) is generated. In 6250 BPI mode, if the peak pulse is
detected for ten bit cell period, Time Sense signal is set
(TSNSO’’8). On the other hand, if the peak pulse is not detected
for 5 bit cell period, the time sense signal is reset. In 1600 BPI
mode the time period for setting sense signal is 5 bit cells and
for resetting it is 2.5 bit cells. The time sense values of each
tracks are decoded to generate Clock detection (DBOB), IBG
detection (DIBG) or Tape Mark Detection signals (DTM). Signal
detection logic is shown below in the form of a logical equation.

0 to 8 in following formula means TSNSO to TSNS8.

DBOB (4.1.3+6.2.7+0.8.5) .(4i-li-3).(64-24-7).(Of8f5)

DIBG = 0.1.2.3.4.5.6.7.8

DTK (For Write) = 0.1.2.3.4.5.6.7.8

DTM (For Read in 1600 BPI mode) = 1,3.4(2.6.7*0,5.8)

DTK (For Read in 6250 BPI mode) = 1.3.4{2.6.7.(0÷5÷8)÷(2÷6÷7).0.5.8}

DARA (For Write) = 0.1.2.3.4.5.6.7.8

DARA (For Read) = 0.5.8{1.3.4(2÷6-,-7)÷(1i-3÷4).2.6.7}

DNOIS = 0.4.61.2.8+3.5.7+(0+4t-6)(1+2+8)(3-t-5+7)

4,9,2 Block format check

The following will be described in this subsection:

a) HN1S signal for identifying a block in Write cotnmand, and Back
Read type command after write command.

b) HBLK signal for detecting a block in Read type command.

c) 11TH signal for detecting a Tape Mark.

d) EPOSA signal that resets the P110K signal.

e) End Data Check Counter.

f) Start Read Check Counter.

g) Slip Check Counter.

h) Noise Check Counter.
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4.g3 Basic read timing

*CNY

RO+1S — —

__

———— —

ROC+1 — — — — — — — — —

ROC+D
A B C D E F B C D

GBFUL

SETCV

VBBSY

VBSFT

Figure 441 6250 BPI bagic timing (1/2)
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: • •

D•skevtng buffer

Modulation data is set in the deskewing buffer after
synchronization with foçauattqr e1ock Phase Error detection sigpal
is stored at the sa timing as the data.

. Data is entered . into the buffer 4racicwise:. However, it is read out
siatttaneously. The buffer capacity is equivalent to 32 bit cells.

The Read In Cycle signal (RICK) will be set after atk ‘V is
detected after a series of ‘i’s (for 10 bit cells) in 6250. BPI
wide, or if 00001 pattern is detected in 1600 BPI mde. When data
is detected after tIC! signal has been set, the Read In Counter is
avaca and the CUP signal of the track is reset. • CUP signal. is
reset as soon as the Dead Track Pointer is set. lead Out Counter

. . is aótivated as soon as tbe AP signals of all Us tracks are reset.

4.9.5 Skew control .

Pointer and skew errors are set in the updowri counter used for
indicating the volta • of- data in the deskewing buffer.

(1.) Pointer in 6250 Node Bead Comand

The Dead Tract Pointer for indicating skew of less than 2 bits is
set if a track with skew in excess of 26 bits (WIMP signal: ‘V)

.
and seven tracks with skew of nmre than 4 bits (LAG signal: ‘V)
are detected. If less than 6 tracks are involved (LED: 1), the
DeadTrack Pointer for skew in excess of 26 bits

:‘
set . •

(2) Pointer in 1600 mde Read Cosuand
. -

Dàad• Track Potnter indicating skew • of under 2 bits is set if a
.
track with skew exceeding 14 bits and mrs than 7 tracks with skew
exceeding 4 bits are detected; • Dead Track Pointer . indicating skew
of over 26 bits is set if less than 6 tracks are involved.

(3) Skew Error • • . . .

Skew Error is set in the following cases: •

1600 vnde write: over 2 bits
.

6250 mde ilrite: over 14 bits.

•áen skew marginal has been specified, skew error is set under the
following conditions:

.

1600 iwde Read: over 4 bits
1600 mode Write: over 1 bit

Skew marginal is invalid in 6250 mde.
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. C)
4.9.7 Pointer .

(1) 1600 Node . .

tiars are two typa of pointer. in 1600 UI mod. . They • are Dead
Track and Valid Track Pointers .

a) Dead Track Pointer

. . . Track in which tin sense .inat has bern react while P110K
signal is ‘V. • . . .

. Track with excenive skew. • ‘

. Track (reid only) subjected to 8 byte eeeial correction with
. refeçence to the valid pointer data (this covnction . • is

carried out after the valid pointer ties been set) . ..

If
any of the above three conditions are • set , they will not be

reset during the processing. . .

b)
Valid Pointer . . .

•oally this pointer ii • set • in a • track in which a phase error
has been detected and is • set unconditionally in Write
Operation. It is set during prathle and postareble in lead•
operation. It is also set unconditionally if other track
pointers have been set, but it say only be set in datA ifparity error has been detected. .

Once the valid pointer is set, it say only• be reset if 8 bytes
(oc ;rste) : serial error correction is not executd and the. data
Is changed from 0 to 1 or 1 to 0 (in read only).

(2) 6250 Node .

Thtee types of pointers , Dad Track Pointer, Valid Pointer and icc
Group buffer Pointer are available in 6250 iwde.

a) Dead Track Pointer .

the conditions for setting this pointer are the sans as that in
1600 mode. In Read Operation, if the time sense is ‘1’ when
resynchronous burst is detected, this dead track pointer is

. reset.

b) Valid Pointer . .

. Track subjected to error correction.

. Al track in which invalid data pattern and mark is not
detected in the mark field.
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This pointer is set under any of the above two conditions. If
a pointer is set in a track in which a dead track pointer has
already been set, it wiLl. be reset automatically. It is also
reset if 8 data groups or mrs of serial error correction are
not carried out in Read Operation.

.

c) ECC Group Buffer Pointer

This pointer is set if a phase error is detected in a data
group to be processed. If dead or valid track pointers of nwre
than three tracks have been set, the ECC group buffer pointer
is not employed as a pointer.

In Read Operation, this pointer is reset upon detection of
resynchronous burst and upon completion of processing of a data
group.

.

4.9.8 Data flow
. .

The data diskewed at the deskewing buffer (PDô8) is set in the
sub group buffer When the ROç+D signal (which is a step dela,ed
ft’on KOC+1) is set (‘V). As soon as the five bit data counted by
the group counter is set in the buffer, the group buffer full

. signal (GBFUL) is set. % . .

The five bit output from the scout’ buffer is subjected to 5-4
conversion to obtain 4 bit data.

At this stage, Katk 1, Hark 2 or All 1. ark is detected. The 5-4
conversion data is preset in the conversion buffer at SKCTV ‘ V
tuning when GBFUL signal is ‘1’ and conversion buffer busy signal
(VBBSY) is ‘0’ . The data from conversion buffer shift signal
(var) is output serially by the conversion buffer shift signal.
This CVDO8 output data is stored in the 1CC buffer by the SLSFT
signal (SI register shift timing signal) . This • buffer is made of 8
bit serial in/serial out requester. The ICC register output data
is subjected to error correction and then set in the 3CC buffer out
register. The output data (EOO-8) from this register, is set in
the transfer buffeç as Read Data when STill signal is • V .

Read system data flow is shown in Figure 4.45.
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4.9.9 CRC cheek

The following data cheek circuits are provided: CRCA, CRCB, CRCC,
CRCD and CRC CRCA. is generated from the transfer buffer input
data.

CRCB is generated from the transfer buffer output data.
CRCC is generated from the data and Aux—CRC byte.
CRCD is generated from Aux—CRC byte.

CRC is generated from data, padding characters, Aux CRC byte and
one CRC byte.

Details on checks in each mode are given in Table 4.30.

Table 4.30 CRC Cheek

6250 1600 800
Sense Data

WTRDBR WTRDBR WTRDBR

CRCA CRCB Transfer Buffer o o o o o o o o o P Compare
Input/Output Transfer
does not match Buffer

Check

CRCB /: CRCC Write Data and o 0 CRC
Read after write CRC ill
Data do not match

CRCB 4 CRCD R/W data and the o o CRC
Aux.-CPC Data read CRC III
out do not match

Unmatch CRC Required patterti o o 0 0 0 CRC
not obtained in
Read data CRC
Cheek.

Unmatch CRCC CRCC generated 0 CRC
from Read data CRC III
does not have the
required pattern

4.10 800 BPI Read Circuit

As soon as ROTC signal is set (‘1’), the Read data from MTU is
integrated in the Analog circuit and thus converted into a peak
pulse (PEKPO—8). An OR of PEKPX of nine tracks is obtained to
generate a Read Clock signal (RCL signal). It is then synchronized
with internal clocks to obtain a RCVD signal.
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. . . C
Th• 800 BPI circuit internal clock is .qutval.nt to one quarter of
forinttiir full clock. One bit cell in 800 BP1 de is equivalent
to 48 clocks. Count is started after RCVD signal is set to ‘V.
Sampling pulse (SMfl), skew gate (S), HRCKG, URCHO and block end
(BInD) is generated by decoding the counter value. In write
states SNPP sijnal is set (‘1’) at 33% of the bit cell. It is
•executed at 48% of the bit cell in read status.. If skew is
detected. and ECL signal is set again ‘ 1.’ ) (after TRCD igna, the
signal will altho be ‘1’ (IILTB signal) . In this case sampling pulse
will slip by 9% and will therefore be set (‘1’) at 57%.

Table 4.31. WIll clock .

Tapespeed (IPS) Clock Cycle (as)

200 : 130
.

125 208

75 . 347

50 . 521

C
Marginal saniplipg timing varies with TII0-3 specification. NRC

. signal is . turned • ON ( ‘1’ ) and CRC signal is set in forward status,
if RCVD signal is not set (‘1’) within two bit cell period.

NRCHG signal is turned ON, if the RCVD signal is not set (‘1’)
during 5.33 bit cell period. If this signal or the NSfl signal is
set (‘1’), the CRC and LIC signals will be reset.

NSPT1, CRC, and LRC signals are synchronized with formatter full
. clock. nIl signal is set (‘1’) if both TIC and CRC signals have

. been set ‘1’. At this stage data is stored in the transfer buffer.

Data is set in RI register so that the track, • (the peak pulse of
which is 9’) is also set to ‘I’. EaR of the lix, output from VA
register and flUx signal (error track register signal set by nil
contend) is set in RD register when SMPP signal is ‘ 1’ .. The flZDx
signal front RD register is stored in transfer buffer when STRll
signal is set (‘1’). . . ..

C
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4 11.2 Demodulation circuit stgnal.

(I) Peak Signal 04 • • . . . . .

. These signals indicate the peak of read data from a magnetic tape.

(2) • Peak•Putse O8 •

. Puln corresponded to Leading and trailing edge of Peak Signal • (1).

(3) . Write Clock . . .

Standard clock for holding nO in normal condition.

(4) Ti Sense O’4 . . . . ..

. . . .

This signal rises if the peak pulse (2) . continues over a specified•
: tie period. It is used to altar nO input signals.

(5) vIlo Clock O-8 . . . . . . .

. no clock synchronized with nO input. :•

(6) PM OK . . . . . . . .
:.•

Demodulated data. and . pbase evror bacon effective after this
signal is issued. . . . . .

C 7) Reference Signal O’4 . . . . I

. Sisnal divided VF0 Clock. . . , .

(8) Phase Error . .

. . . This signal indicates that the peak pulse is missing or the phase
.

of Reference signal and that of Peak Signal are remarkably
. different. . .

(9) lead Clock 0’8 . : . . . ‘ . :.‘

Clock s$.gnal for processing Demodulated Data (10) data.

(1.0) Dáaodulated Data &8 . . . .

.
Data identified by 1, 0 codes.

4.11.3 Demodulation in PS iwde

The ftta in 1600 BPI irede is recorded on magnetic tape in P1 format.

. Tb WO is synchronized with the Write Clock (3) in order to adjust
the free’-runntng frequency while waiting for data block Peak Signal.
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As soon as a data block is detected, peak signal (1) Is transformed
into peak pulse (2) by the pulse generator. And the titá sensor
generates tins sense (4) . Then the VFO input signi C 7) is
converted from Write Clock (3) to a peak pulse (2). Thus the VFO
which ties been synchronized With Write Cloek (3) is made to
syncbronize with peak pulse (2) • and a VFO clock (5) synchronized
with peak pulse (2) is generated. • Reference signal (8) is
generated by subdividing this nO Clock (5).

By comparing the phase of peak signal (I) with the Reference signal
(8) at each bit cell, the data is identified as “l” “0”. The
.demdulated data (U) is output at the read clock to obtain
regenerated data. .

Phase error signal (9) is generated if the phases of peak signal
Cl) and Reference signal (8) are remarkably different due to phaie
shift, sissing bit etc.

4.11.4 Demedulation in OCR mode

In 6250 BPI mode the data is subjected to OCR • processing and
recorded on magnetic tape in Un mode. In UZI mode, ‘V
represents reversed pole while 0 represents original polarity.

As in PS mode, nO generates nO clock (5) in synchronization with 0
peak pulse (2). Peak signal (1) and Reference signal (8) phases
are compared (from the center of a bit cell to the center of the
nect bit cell) to identify data (1 or 0).

Regenerated data is then obtained by outputting this Demodulated
data CU) at lead Clock (10). .

Phase error signal (9) is generated if the phases of peak signal
. C 7) and Reference signal (8) • are rematkably different due to phase
shift etc. •

. . ..

4 • 1.2 •TU Interface Circuit . . .

Interface circuit for interface with 11W is shown in Figure 4 . 51 .

The interface signals to various RTUs are illustrated in Figure
4.52. Distributor and tITUs are connected by a signal flat cable.
Two types of distributors are available. They are the distributor
for NW cross call (DOBI) and for signal KTC (DOME) . a Distributor.
is used to logically link one of the 8 tITUs and one of the two
•TCs. An flU is selected by DVSRL register, SLUG (select tag) and
DVAO-2 (device address 0-2) bits. As soon as SLTAG bit is set, the
DUO 2 bits are decoded. Then, IISLIA or HSLIB signal corresponding
KItIJ is set and control signal is transmitted. Selection ratch is
enqloyed for controlling 1ITU cross call operation. If a RTC from (
the opposite side has been selected first, the ratch is not set and
therefore control signal is not sent to MW. This ratch also
enables NW reservelrelease and online/offline control from the
operator panel.
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4.13 Power Supply Section

The NTC power supply supplies the required AC and DC power to the
MTC section of the magnetic tape subsystem.

4.13.1 Function

(1) Acceptable AC power input specification is shown in Table 4.36.
This input power is converted to a stable DC power (+5 , —5 . 2 V).

Table 4.36 Input standards

Item UT.. power supply

Input voltage (V) 200 208 220 240

Phase Single-phase

Frequency (Hz) 50/60 60 50 50

Input current (A) 3.6 3.4 3.2 2.9

Rush current (A) 25

(2) Provided with an overload protection circuit.

(3) Features DC output sequence operation function as well as a warning
display for abnormal power supply.

(4) Features a power supply control interface.

(5) Automatic breaker activated by temperature alarm etc.

(6) Emergency breaking by UEPO switch.

(7) Illustrated in Figure 4,53,
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Output Terminal FG—SG Terminal

+5 Fuse

•+5V Voltage
Regulator VR

5.2V Voltage
Regulator VB

Remote/Local
Switch

Local ON/OFF
Switch

Power Supply
Control
Interface Switch

VOLTAGE SELECTION

Figure 4.53 External view of power supply operation panel

4 — 146



A
c

In
p
u
t

M
A

IN
L

IN
E

SW
IT

C
H

In
p
u
t

V
o
lt

a
g
e

S
e
le

c
t

In
p
u
t

V
o

lt
a
g

e
S

e
le

c
t

G

2
4
0

p

2
3

O
d

2
2
0 2
0
8
1

T
3

L
l

+
5V 0V

S
w

it
c
h

in
g

S
ta

b
il

iz
e
r

S
e
c
ti

o
n

20
0E T
2

-5
.2

V

+
48

v
F

u
i
t

1
T

e
m

p
e
ra

tu
re

A
la

rm

ID
e
te

c
ti

o
n

+
5V A
LA

R
M

V —
5.

2V
A

LA
R

M

-

1
ll

A
LA

R
M

F
ig

u
re

4
5

4
P

o
w

er
su

p
p

ly
fu

n
c
ti

o
n
a
l

b
lo

c
k

d
ia

g
ra

m



4 . 13 . 2 Configuration

Configuration of the power supply section is shown in Figure 4.54.

(1) +48 V circuit

The input power is applied to transformer T2, then rectified and
smoothed to obtain a +48 V supply. The +48 V power supply is used
as failure free supply for driving relays.

(2) +5 V/—5.12 V circuit

The input 50/60 Hz, is applied to transformer Ti then rectified and
smoothed to obtain a DC supply. This DC supply is then switched by
the transistor at 50 kllz to obtain a high frequency AC supply.
This high frequency AC power is transformed, rectified and smoothed
by T2 and T4 to obtain +5 V and -5 2 V supply The output voltage
is stabilized by feed back to the above switching section to meet
load fluctuation in -i-S V, —5.2 V supply.

4.13.3 Power Ready signal

This power supply section generates PRDY signal to be sent to MTC
for resetting. The timing chart of this output signal is shown. in
Figure 4.55.

OFF

Stabilize +5V,
—5.2V supply

_________

Over\_____________________
lOOms PRDY /Over 3Oms

3 Sec Sec

Figure 4.55 Power Ready timing
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CCHAPTER 5 MICROPROGRAM

5.1 Outline

MTC microprogram will be described in this chapter. MTC
microprogram includes 4K steps. It is designed to control all the
MTC operations. The signals and bits handled by the microprogram
are LSR, EXR bits described in Section 4.5. For the purpose of
description in this section it is assumed that the reader is
familiar to a certain extent with the hardware and the magnetic
tape control unit described earlier.

Overal 1 outline of the microprogram is shown in Figure 5 . 1 . The
microprogram starts from address ‘000’ (hexadecimal) in the
following cases: power supply is turned ON, selective Reset system
reset form the channel) CE panel ON/OFF switch operation etc. At
this stage the program executes the self test toutine, followed by
the reset routine, As soon as all the reset procedures are
completed, the subsystem environment is checked by the SETUP
routine and the system is initialized. Next, as the device
scanning is completed by the device scan routine, the system
becomes ready to receive commands,

At this stage, MTC goes into idle status till the channel starts
the initialize selection sequence. As soon as this sequence is
started, UZS trap is generated and initial status is transmitted by
the initial selection routine and status handling routine.

At this stage, if commands are ready for execution, command
operation is carried out by the MCY group of routines.

UPON completion of command operation, sense data is stored, end
status is generated and the status handling routine again transmits
a new status,
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5.2 Self Test Routine
.

to confirm • normal • operation • of the
•sicro processor control . •

(1) *11 commode are attempted in the test (various combination. of OP
code and SOP co field). • . . . . . :

(2) • Tests on the hardware related to the processor.

(3) Tests source register address field, destination address field,
inasdiate data field etc. by altering the field values to éonfina
normal detection of address line, register address line, processor

. write bus, and processor read has. • . . . . • ..

(4) Tests all flU operation codes branch codes etc.

(5) This test routine
. processor hardare.

and registers using

(6) Carries out
. . .. . complicated-•

. hardware).’

C 7) ThiS roUtine displays the errors thuS detected on flu . (seáse bytes,
, 22, 23) . However, Disconnect-In ‘sequonce is enipldyed fór the

,
following operations in on—line mode.

5.3 Reset Routine , , , ,

The condition for execution of reset routine and its ‘ operation are
shown in table 5.1. . , , , ,, ,

Table 5.1 Reset routine execution conditions (112)

:;:c5EP0L:ic.:PaneJUR Reset ‘ ‘channel Interface”

by other System Selective
, destLnation ,

OR ORLHOYL
a Rosa . aeset

Inquiry Register Resets all the inquiry , , Resets inquiry
‘ flags about all MIlls. . flags about

00; OSlO the channel
n interface side,
07; ;:fil ‘ , . , , towhichtb.e

a linked.

Node i Resets the flags . Rot Changed.
OS; NODEK ‘ ‘

,
This , routine is provided

, processor prior to starting

confirms ‘ ‘error mode’ Which , affects’ Only thi
This test is ‘so designed that EXt i. nOt’ used

LSR art liaited to the ntinia. , , “ ‘, ,

tests . starting with ‘ basic branching systems ‘ ‘ to
cotnand’ systems ‘(.ta which involve ‘ eäcteñsive
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Table 5 . 1 Reset touti.ne execution conditions (2 /2)

_____•%_ Channel Interface
%___ Cause UR Reset

--- Power CE Panel
Operation

OFL
by other System Selective

destination MTC’s Reset Reset

MTC Reserve Releases the MTC reserved from Not Changed
CRVA, CRVB the channel.

MTU Reserve Releases all I4TUs reserved from
RSVA/B , O’’ 7 the channel.
DVRSV

Sense hold of MTU Resets all MTUs, except the MTUs Not Released
that cannot be selected by the
MTC ‘ s linked to other MTC).

Ready hold of Nfl! Resets MTU5 in READY status. Not Released
Moreover, reset operation is not

High speed mode of executed when the 5P2 bit on the
MT() CE panel is ON.

Sense Byte Stack Cleared Cleared
Area

Error Count Cleared Not Cleared
(for LSR)

Diagnostic Flag Cleared Not Cleared Not Cleared
Byte Stack

Offline Service Cleared Not Cleared Not Cleared
Control Register

Power on Diagnose Executed Not Executed Not Executed
Routines

Other LSR Cleared

(I) Once the reset operation is completed, IFCTL register bit
R.RSTA, and RTCTL register bit R.RSTB, are set to complete the
reset cycle. During this period, the response to initial
se lect ion request from the channe 1 wi. I 1 be CUB status.

(2) If the microprogram detects an error during reset cycle, the
cycle is aborted and the MTC waits subsequenct initial
selection. Then Disconnect-in will be sent to channel.

(3) Power ON Diagnose Routines execute the following tests:

a) Write/Read tests with specific patterns to LSR.

b) Scan In/Scan Out test for all LSI’s.
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c) tcternal register bit 0110FF tt. • .

. 4) Titer function Tnt. . . .

5 • 4 Setup Routine

The following operation. are carried out by Setup routine•

(1) Baling CUE status

When CUB status has been nat and CUE status has not bn
postd to th channel, KTC generates CUB interruption as soon
as an KTC becomes available to the chimel. •

(2) . Inspect tin status of operator panel

.

Interface ON/OFF switch (hereafter rferrd to as [F ON/OFF
. .

switch) : . . . . .

.

Checks the status of • IF ON/OFF switcb and executes the
. . . . following operations if it is OFF. • • • .

a.
If an NW is reserved•from the channel interface, this

. routine releases such an NW.
- . .

b • [f ito paing information left in the NW, this routine
. . sets bits nOEL and non to able NW cbanging OFFLINE.

. (3) Checks the status of NW Enable switches on the operator panel.

If the above switch is on DISABLE side, the routine releases a
. . reservation about such an NW. .

5 • 5 Device Scan

. This routine. scans the status of NW and generates DVI intarruption
if necessary.

(1) After this routine has been atared and until the scanning. of the
NTIJ specified by the SCAN pointer register, the processing cannot

. be started. Tn . overload conditions scanning of particular tITUs
niay be delayed (DVI interruption is delayed) .

(2) NTI! being used by another NW is not scanned.

(3) After scanning all tITUs, check out routine and Setup routine are
executed.

(4) Disabled NW is not scanned.

(5) SCUP register is eiloyed as a pointeç for the NW to be scanned.
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5.5.1 DYE interruption

The causes of DVE interruption in the device scan routine are given
in Table 5.2.

Table 5.2 Causes of DyE interruption

Inquiry
MTU Status Remarks

BENQ LENQ SENQ

X X 0 When the MTU is disabled by
corresponding MTC operator
panel.

0 When the MTU becomes IRQ
status.

0 Upon detection of Load Fail
(TUC).

0 When the MTU becomes Ready After DyE interrupt,
Status, TURST should be done.

x 1 X 0 Upon detection of Load Fail.
0 When the MTU becomes Ready After DyE interrupt,

Status. TURST should be done.

x K 1 0 When the MTU is disabled by CUE, DVE, UCK(IRQ)
MTC operator panel.

0 When the MTU becomes IRQ
Status.

0 When the MTU is in Ready CUE, DyE, UCKStatus
and DVINT=O, DTt4=O (EQC, MISP, RWOVR)

(Ready before MTU detecting
a tape mark).

0 When the MTU is in Ready DyE
Status and DV1NT=O, DTM1
(When MTU detects a tape
mark).

0 When the MTU is in Ready CUE, DVE, UCK (BOT)
Status and DVUIT=1, BOT=1.

0 When the MTU is in Ready CUE, DVE, UCK (TOVR)
Status and DVINT=1, TOVR1.

0 When the MTU is in Ready CUE, DVE, UCK (EQC,
Status and DVINT=1, BOT=O, M1SP, RWOVR)
TOVRO.

5.5,2 Inquiry Set, Reset

Under the following conditions, the E&Q bits provided to each MTU or
Interface are set or reset.
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Table 5.3 Inquiry Set/Reset

Inquiry Set/Reset Conditions

BEI1Q 0 This bit is set if the selected MTU is Busy and as a
(Busy result Busy Status is sent to the channel.
enquiry) o This bit is set when execution of an unchained Rewind or

OSE command has been initiated.
0 This bit is reset if status including DVE is posted to the

channel with the corresponding I4TU address.

LETIQ 0 This bit is set when the sense byte in which IRQ bit has
(Local been set is sent to the channel. (After executing the
enquiry) sense command).

C) This bit is reset if status including DYE is posted to
the channel with the corresponding MTIJ address.

SEtQ 0 This bit is set only if the MTU features the skip file
(Skip function.
enquiry) o This bit is set when an MTU (Ready=O) starts the execution

of Unchained Space File and Back Space File conimands,
0 This bit is reset when status including DYE is posted to

the channel with the corresponding MTIJ address as a result
of completion or abortion of Skip file operation.

5.6 Initial Selection

5.6.1 Recognition of initial selection

As soon as an MTC detected Select-out, as a result of initial
selection sequence executed from the channel, the INS (refer to
Section 4.6) is set. At this stage, if MINS bit has also been set,
T.INS bit is set to ‘1’ (refer to Subsection 4.5.2 (26),(33)) and
trap occurs with address ‘100’ (hexadecimal). The trap decoding
routine gives highest priority to the trap set by INS bit and the
control is transferred to initial selection routine. Initial
selection routine checks the status of the MTU or MTC to be
selected, and determines if a command can be executed or not, then
generates the required status (Initial Status).

On the other hand, if MTC is pending a status or sense information,
the microprogram checks the INS bit, and passes the control to the
initial selection routine without trap.

If CUB status is notified to the channel in short busy sequence,
INS bit is not set to ‘1’. This is because route (reserved or
another channel interface has been linking to MTC) may not be
available.
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5.6.2 MTU selection

As soon as an Initial selection request is detected, CHBO register
data (10 Address) is set in DVA register and OPI bit is set. Thus
MTC is linked to the channel. The lower three bits of DVA register
are set in DVSL register. Finally MTU is selected as the SLTAG
bit is set. The following operations are carried out for the MTU
thus selected.

(1) MTIJ is assumed to be ‘Not operational’ when DVENB bit 0 (Disable
Status) or MTU Sense Byte 2 is All ‘0’s.

(2) MTU is assumed to be Busy when DVBSY bit is ‘1’.

(3) in all other cases, MTU sense bytes 0, 1, 3 are fetched to
registers DVSO, DVSI and DVS3. At this stage, if DVRDY bit is ‘0’
along with DVON[.. bit, the processing is carried out for IRQ
status . if DVRDY bit ‘ 0 ‘ and DVDNL bit = ‘ 1 ‘ , the processing is
carried out for Busy status. If DVRDY bit is ‘1’ and TAGIN
response is normal, command decoding will be started.

5.7 Initial Generating

5.7.1 Generating Initial Status

Initial status is as follows if there is no pending status and
sense data.

(1) Asynchronous DVE Status

If the MTU status changes during trap decoding or executing initial
selection routine, OVE status corresponding to the DVE interruption
for the inquiry described in Subsection 5.5.1 is reported. At this
stage BSY status is added (except in TI0 command). (DVE+BSY
status).

(2) DVE Status by Ready—Hold

If MTIJ is in Ready status and Read—Hold, the MTIJ is assumed to have
been set to OFFLINE. Therefore DVE is reported. In case of
commands other than TI0 commands, BSY bit is added. This results
in BSY+DV1 status.

(3) BSY Status

BSY status is reported if the selected MTU is loading, rewinding,

executing a DSE or is executing a skip file operation. This does
not apply to UR command.

(4) UCK Status

lICK status is reported under the following conditions.
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Table 5,I Causes of UCK status during S1ection

Cause Description

BOC o Parity Error in the command code.

(Bus out o Disconnect-In transmitted in the preceding command

check) operation followed by selective reset. This BOC will

be set in the first command after selective reset
(includes the error code indicating the cause of

Disconnect-In).

IRQ 0 This status is set if MTU is in IRQ status in commands
(Intervention other than SNS, TURSV, TURLS, MTCRSV, MTCRLS, UR and
Required) SNS1O commands.

CRJ o When invalid command code is received.
(Command 0 When write kind command is attempted for a file
Reject) protected MTU.

0 When MTCRSV, MTCRLS command is attempted for an MTC

not provided with 2CH—SW option.
0 When TURSV, TURLS, UR or SNS I/O command is

attempted for an MTC set in CPBL mode.
0 When MTCRSV, MTCRLS, TURSV, TURLS commands are not

a first command in command chain.
0 When a DSE command not chained to ERS command is

attempted.
0 When diagnostic transfer request is attempted for a

MTU in BOT or TWA status.
0 When a undefined diagnostic transfer code is received.

NCAP o When diagnostic transfer operation other than channel
(Not buffer transfer is specified to an MTU in 800 BPI mode.
capable) o If an attempt is made to read 800 BP1 tape through

the MTC or KTU without 800 BPI Feature or function.
0 If an attempt is made to read 6250 BPI tape with the

KTU without 6250 BP1 function.

EQC 0 When there is abnormal MTU Tag-In Response (excluding
(Equ ipment SNS , MTC RSV/RLS , TURSV/RLS , UR commands).
check) o When there is hardware error like abnormal command

decode, etc.

(5) CItE t. DVE Status

Except for above (1)’’(4), CUE, DyE status is (DSB . OC) reported
immediately after a command is executed.

0 NOP command

0 DM5 command
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0 Mode Set 800 BP1 command

0 Mode Set 1600 BPI command

0 Mode Set 6250 BPI command

(6) Zero Status

Except above (1)(4), DSB = 00 status (zero status) is reported
for the following commands.

0 command

0 Commands with data transfer

(7) CHI Status

CHE status is reported for commands other than above listed
(control commands) .

5.72 Initial status in case there is a pending status

(1) The status for an opposite side channel interface is pending;

a) BSY+CUE status is reported when CUE is pending. However BSY
bit is not added in case of Tb command.

b) In all other cases, a status described in Subsection 5.7.1 wIll
be generated MTC will keep the pending status.

(2) If the status for a same channel interface is pending;

a) BSY bit is added to the pending status, and then it will be
reported in case of same 10 address. However BSY bit is not
added in TIO commandS

b) When the pending status is for a different device, CUB status
is reported (if such a pending status is not CUE status. If
the pending status is CUE status the processing is the same as
in above (2) a).

5.7.3 Initial status in case sense data is pending - MTC keeps the
pending status in this case.

(1) Initial selection from the interface side different from the
pending interface side.

MTC fixes the channel interface switch to pending channeL interface
side, therefore the hardware generates CUB status in short busy
same sequence to the opposite channel interface.
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If the pending interface side channel is selected at the time of
reporLing such opposite side CUB status, CUB status will also be
generated for the selection from pending side channel interface.
However MTC will generate a CUE status consequently after a
specified time delay for the pending side channel interface.

(2) Initial selection from sense data pending interface side

a) If sense data concerned with the same KTIJ address are pending,
those sense data are cleared and the status given in
Subsections 5.7.1 and 5.7.2 will be generated. The status
generation is effected by the presence/absence of pending
status ,

If there is no pending status, the sense data is reset and the
command is executed.

b) If Sense Data concerned with different HTU address is pending:

In this case CUB status is reported. However, the same
processing as in above a) may be executed if CSPE, REGE bit has
been set (‘1’).

5.8 End Status

Coimnand operation is started if CUE (Control coumiand) , or ZERO
(Burst cotnmand) status is generated as the initial selection status.

DVE status is generated upon completion of a command operation.

In addition to the Device End bit the following bits are added.

a) CHE bit: If Zero status was posted in initial selection.

b) UCK Bit.: When an error is detected during the operation or
when MTU starts normal unload operation in response to an
Unload command.

c) UEX Bit: When a tape mark block is detected in Read, Read
Backward, Space, and Back Space commands or when Write, Write
Tape Mark, Erase commands are executed on TWA.

d) CUE Bit: When CUE status has been reported in initial
selection and UCK or UEX bit is added in the End status.

5.9 CUB Status

CUB status obtained by adding 5Th bit Lo the BSY bit is reported in
the fo 1 lowing cases:

(1) During executing Reset routine.

(2) During command operation (MCY signal=1).

5 — 11



(3 ) ,hen )4TC i-S BuSY W1 aiiothGr cha1Ul intGrfae.

( 4 ) When there is pend ing status for other MTU (exClUdIflS CUE status).
(Refer to SUbSeCtt0 5.7.2)

(5) When there is pendinS data for other MTU (refer to SUbSGCt0fl
5.7.3).

(1)(3) are gent by the hardware. (Short. busy eqUe11Ce)

5.10 CUE Status

if CUB status has beefl sent befOreha, the CUE status .s setit as

gOOfl as }4TC is free.

(1) DeVice address to be posted with CUE status should be ‘0’.

(2) RTCTL register’s S.StJ bi wiH be set (refer to SUb5CCt0fl
4.5.2 (40) wher CUE status i.s reported to the channel. A.s a

result, seleCti0 5 stopped till CUE status di.US sequence is
completed.

(3) CUE status may be reported periodicaflY (as explained earlier)
while sense data is penditLg.

5.11 interfaCe Discol’flect during initial Seleeti0

INTAG register DCN bit 15 set if interface diseO1’fl request i.s
received frota the channel after MTC has set OP1 bit (charLflCi and

MTC has linked). MicroPr0Sr executes the following operatiotl5 if

it detects that DCN bit has been set (‘1’) prior to send initial
status to the channel.

(1) Stops tansmiSSi0fl of initial status and clears INTAG register. in
actual practices iNTAG and OPI signalS are already reset by the
hardware when the DCN bit is set.

(2) DoeS not start couiuand operation and MTC status (status pending,
sense pending) S not affected.

(3) Disconnect operation in initial selection sequencG will not create

a new status itself.

5.1.2 coitaand Chain

,Jhen initial status or end statuS has been received by channel, the
ui.croprOSran checl(S SPOA bit fl iFST register or SPOB bit in IFSTB

register. if the bits have been set, the oprOgran identifies
it as a cotmuand chain and sets SCA.NP register CCF bit. On the

other hand if the bits have been reset, CCF bit IS also be reset.
jroprOgram executes the following operations after sending the

status when CCF bit 15 set
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MTC waits for the next initial selection request without excuting
Device-Scan and Setup routines, Moreover, MTC doesn’t release the
MTU, and channel interface is not released. However, if bits SPOB
or SPOA are reset during this wait the CCF bit will also be reset
and the MTC will move to idle status.

5.13 Machine Cycle

In this cycle, a command is executed for the selected device and
the result is set in the device status byte. MCY signal remains
‘l’ while this cycle is executed. CUB status is reported if an
initial selection request is received during this period.

Format Clock should be set depending on the tape speed and the mode
of the selected device.

5.13.1 Command operation in RTI, SD1A, LWR

Track-in-data for RTIE command is received using a MSVI bit by the
microprogram. Microprogram checks the value of CUBO registerS If
the value is X, 00 ‘ , the microprogram will set ETP bit and if the
value is X’03’, will set ZETK register to all 0’s. In all other
cases, microprogram sets CR130 register data into ZETK register.

Diagnose flag bytes for SDTA command are also received using a
M.SVI bit by the Microprogram and accept the 4 byte data into
SDlAO”3 registers. When CDT flag is specified, a time delay from
50 LS to 3.3 sec (approx.) can be elapsed. The time delay is
determined by the status of flag bytes 2 and 3.

LWR command sets MTU to LWR mode and executes a write operation.
Write data is returned by the MTU without moving tape. The data
thus returned is received by MTC as read data.

All the error checks except slip check, like show begin, early
begin check , etc . , are the same as in Write conmiand.

5 . 13 . 2 Command operation in REW , UNL

When REW or UNL conmiands are started, these commands reset the
Write Error Count. If the preceding status is a Write Status, a
f ixed length (addit lona 1 erase) eras ing is executed . REW command
sets BINQ flag bit and branch to DVSCAN routine when not command
chain. UNL command sets intervention required (IRQ) bit in SBO and
reports UCK,

If command chain has been specified, REW command awaits MTU ready
status . Whi le wait ing , this command checks if MTU became of f 1 inc
or if tape unit check is activated (TUCK).

5 — 13



5 . 13 . 3 Forward type commands

This type of command includes WRT, WTM and ERS command as well. as
RD , SP and SPF commands . The former are Write type commands whi. le
the latter are Read type commands . If any of these commands are
received at the beginning of tape (BOT) point, they are executed
after BOT processings (IB, ARA eta). If a Write type command is
received at a point other than BOT while MTLJ is in Read Status,
these commands are executed after positioning.

WTM command writes the tape mark after erasing a fixed length.

In WRT type commands, velocity retry procedure is executed (after
receiving GAPC signal) and then WOK signal. is set for the required
Write operation. In Read type command, the tape is moved by 20 QTP
in the same direction and then ROK signal is set for executing the
Read operation.

5 . 13 . 4 Backward type commands

UCK is generated if BRD, BSP and BSF commands are received on BOT.

If a Backward type command is issued to an MTU in Write status, the
required operation is carried out after erasing the fixed length
(additional erase).

In these commands, the tape is driven through 20 QTP before setting
the ROIC signal.

5.13.5 Positioning

When a Write command is issued to an MTU stopped in backward status
or forward status, the area to which data is to be recorded is
erased by the erase head as follows.

MTU is set to backward status, Then the write head is moved
backward to a point to cover the entire length to be erased by the
erase head. Next the device is set to erase status and erase
operation is carried out with erase head only up to the block of
the data to be retained. Device is then set to Write status and
short erase is executed by write head or erase head, This erase is
carried out so that the erased length is slightly longer than
normal 18G. Then block write operation is started.

5.13.6 Velocity retry

This feature is provided to confirm that the tape speed has reached
the required level prior to starting Write operation in WRT or
WIM. Moreover Tach pulse is counted after GAPC in order to assure
normal IBG.

5 — 14



If the tape speed is not normal, velocity retry is repeated up to
the specified count. In this case sense data velocity retty is
set. However this does not cause data cheek.

If the speed has not reached the required level even after the
designated retry count, velocity check and equipment check are set
and Write operation is not executed. Tape speed is continuously
measured by the SPOK signals while in write operation.

5.13.7 BOT processing

When a Write type cormrtand is received at BOT, recording density is
determined by Mode memory (MOD[’M register) and MTU model, then the
recording density identify burst is recorded.

If the MODEM register is in conflict with MTLJ model or MTC option,
the write operation will be carried out in a higher recording
density.

In case of Write type commands , the tape is moved back the fixed
length, The status is then changed to Write status and the length
is erased by write head or erase head.

lB is then recorded in the length of 15 cm. In 6250 BPI mode only
bit 1 is recorded, Only bit 8 will be recorded in 1600 BPI mode.
All other bits are masked in both cases. All the bits are masked
in 800 BP1 mode.

If ALIWT, IBW and WOK bits are set by the microprogram, write
operation will be executed in 3014 FCI (repetition of ‘100’) in
case of 6250 BPI mode, and in 1600 FC1 (repetition of ‘10’) in case
of 1600 BPI mode.

In 6250 mode, GO is released and SAGC is specified to MTU as soon
as WOK is released, Then ARA burst (all ‘l’s) is recorded in all
the tracks for a length of approx. 15 cm. This is followed by
ARAID burst for approx. 5 cm. MTU starts processing after the
specified time delay when SAGC is specified. As soon as SAGC cheek
is generated, the DVINT signal is set (‘1’) and the microprogram is
trapped. After the trap decording, Write processing is terminated
and the tape is stopped, At this stage ID Burst cheek and SAGC
checks are set as sense data.

GO tag is reset upon completion of IB, ARA, and ARAID processing.
If CPBL bit is ‘0’ when the next WRT and WTM commands are executed,
approx. 45 cm are erased prior to executing such commands.

Both MTC and MTIJ are set in 1600 BPI mode and driven in forward
direction when a read conimand is to be executed. When the Read
Head reaches a point approx. 43 cm before the BOT mark, ROTC signal
is set and lB read operation is commenced, Microprogram checks the
time sense signals of all the tracks. The program detects 18 when
the time sense of a particular track remains ‘I’ for a particular
length.
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sp and BSP coatands execute crease check operation after detecting
HBLK signal. Processing is sate as that in RD cotmand operation
when 147W signaL is detected.

[n Sn and BSPF comands • the tape is driven till. DIN signal. is
detected. .

In a forward type conand • if 11TH or lIBEl . are not detected within
20 m, tape—overrun error is set, and UCK is generated.

In 6250 BPI mode Backward conmand, if BOT is not detected within
the specified length and thus the trap is not set (after DARk
signet has been ed, dynamic reversal and equipment check
error will be set. The tape is stopped and UCK is generated if
BOT is detected. • . .

5.13.9 Crease check . • . .

. This check is executed if block format error is detected in RD,
BRD cosands and if HBLK signal is detected in U, BSP comands.

When MW is detected due to tape crease etc, the tape should be
mved to correct 130.

In the BSP cousand following the Wdte comand, the tape. is iwved
till detecting 130. (continuous DIBO signal of approx. 5 an in
6250 mode and approx. 7 a in 1600 mode) In this case the tape
niaj have passed 130 . Therefore, the tape is run • back through a
few Ws and the head is stopped at aid. point in 130. In all
other cases crease check is carried out for approx 2 a. In this
case, 130 is confined while MW stop-delay.

5.13.10 HZL read

If it is not a tape block, data transfer request will be issued.
Identification of data, CRC and LIC bytes, is carried out by the
hardware.

5.13.11 Write operation

Detecting a GAPC signal, also my execute a velocity retry.
signal is set and then the Write processing is started.

lint the titer is set to tachpulse count mode, overflow of this
tiar occurs if K signal is not reset (‘0’) within 15 a.

If RIOtS signal is not set within 70 QTP after btK signal has been
reset, No—Block-Detect error and Equipment Check is set. After
detecting RIlOIS signal, microprogram waits for PUt signal ‘1’.
if DBOB signal is reset before flit signal, STRDC signal is set
(‘1’). Start Read Check is set in this case.
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. .

C.
If DBOB signal is nest sftr PlEA signl but before POSt signal,
partial-record error is set and Write operation is terminated.

Postamble error will be set, if DIOB is reset after POSt signal
but before EPOSA signal, or if EDC signal is set after KPSOL
signal blat before DISC signal. .

Upon cosletion of a Write operation, if SLIPC signal is found to
have Wan set, Slow Begin Read Back check will be set. On the
other baud Karl, Begin Read Back Check will be set if misc signal
has been Eet.

All the tracks are maskd and the tape is stopped if a format
.
error is detected during Read Back éhecking. • And envelope—check
aid tM-detect is added in the sense data. .

5 • 13 • 1.2 Write tape mark operation •

tn
write tape ant operation, Nfl, ALIUT, NBC and flK bits are set

.

foç J.8.QTP ($78 bit cells) in 6250 iwde and for 36 QTP (126 bit
. cells) in 1600 mdc, bits 1, 3, 4 are masked and the tape markS.

code is recorded. .

A check is then carried out to sake sure thet 117K signal is
detected within 70 QTP. . .

Here the retry operation is done up to 7 times , if error is
detected. In case of Retry Over, Write Tape Mark Check a
Equipment Check are set a also UCK is geflerated .

In the 800 Bfl e, the two bytes of . tan mark code are recorded
.. by the herdware. Bits 0, 1, 2, 4, 5and 8 are masked, and WTR a

. IK bits are set for this purpose. .

.

5 • 13 . 13 Base data generation . . .

. .
AU the herdvare bits related to execution of UT, LIJR, RD and BRDcontend

are checked; Then the appropriate sense bits for the
recording density and coaands (as shown in Table 5 . 5) are set in
the sense byte stack area (SBO8B23 Register) .
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5.13.14 Sense eoumand operation

SNS command (04), SNS & CNTRSV conimands (F4), SNS & CNTRLS (D4),
sNs & TIJRSV (B4), SNS & TURLS (94) and UR cormuand (14) ttansfer
the sense data stored in MTC and the sense data about MTU status
to the channel, In order to execute this operation th MTC
taicroprogram sets DXF1 and MPRD bits in XFCTL register and sets
sense data bytes sequentially in the CHBI register. Moreover, in
SNS & CNTRSV, or in S11S & CNTRLS commands, the RTCTL register’s
CRVA or CRVB bits are set and reset to reserve and release the MTC
prior to tcansmitting sense data, In SNS TURSV and SWS & TLJRLS
commands, the DVRSV bit of the DVRSV register is set/reset in
order to reserve or release required MTU.

(1) Transfer clock

The channel buffer clock for sense data transfer, is generated in
the clock mode; 6250 BP1, 200 IPS mode.

This keeps the sense data transfer time to the minimum.

The original clock mode is restored after the sense command has
been completed,

(2) Not Operational

MTU is assumed to be in Not Operational status in the following
cases,

0 Operator panel MTU Enable/Disable switch is set to Disable side
(DVSIL register *DVENB Bit = I).

0 DUAL, Hidencity bits of MTL) Sense Byte 1. are both ‘0’ (MTLJ not
connected to the MTC or power supp ly OFF).

Some MTC sense data bits may be unpredictable when MTU is in
NotCapable status, In this case the IRQ bit (of sense byte 0) is
set and TUSTA, TUSTB bits (sense byte 1) are reset (‘0’).

(3) LENQ Set

Corresponding LEIQ bit is set (refer to subsection 5.5.2) when
sense data IRQ bit (of sense byte 0), is transmitted.

(4) MTU Sense Data

In all cases other than (2) above, current MTIJ status is checked
and the corresponding sense bit is set/reset as required.
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(5) TUCK Reset

When the MTIJ TUCK bit is ‘1’, MTL) error code is stored in sense
byte 2.

EQC bit is set if Load Failure (LDF) is not set in MTU error
code. after fetching I4TU error code, MTU and TUCK status are
reset.

(6) MTC sense data

In addition to the sense data bits set in the previous operations,
the following bits showing the status of MTC are generated.

, New Subsystem (SSB5, Bit 0, 1)
Permanently ‘0’, ‘1’.

. 6250 RPI ?4TC (SSB9, Bit 4)
Permanently ‘1’

, SMTC (SSB9, Bit 5)
Permanently ‘1’

. I4TU Reserved, MTC Reserved (SSB9, Bits 6, 7)

. Error Count (SSBI3)

, 2C1LSW, 800FT, MTCEC LEVEL (SSB17)

. PFD (SSB19); Primed for DyE

(7) Sense Byte Stack Area Clear

Sense Byte Stack Area (LSR SBO”’SB23 registers) is cleared upon
completion of sense operation.

5.13.15 UR cotomand operation

The SNS commands described in Subsection 5.13.14 are executed
after the following operations.

(1) If the operator panel. ENABLE/DiSABLE switch of the MTU to be
reserved is set to DISABLE, MTU Reserved bit (55B9, bit 6) is
reset and only SNS command is executed. If the switch is set to
ENABLE, operations from (2) onwards are carried out.

(2) if another MTC is using the MTU or has reserved the MTtJ (DVBSY bit
1), a ‘tUR reset” is issued to another ?4TC. If DIJBSY bit is not

reset within designated seconds, EQC error is assumed and SNS
command operation is executed.

UR reset request is released when DVBSY bit is reset ‘0’ and the
following operation is executed,
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(3) If the required MTU has been reserved by its own channel
interface, only SNS command operation is executed.

(‘I) If the required MTU is reserved from the interface on the opposite
side, the RSV bit (RSVA or RSVB) of the interface on the opposite
side and the inquiry bit are reset. Then, RSV bit of its own
interface is set.

(5) If the required MTU, has not been reserved by any of its own MTC
interface routes, the RSV bit of the inquiry register is set (RSVA
or RSVB). Simultaneously DVRSV bit of the DVRSV register
corresponding to the MTLJ is also set.

Table 5 . 6 UR command

Environment at the t ime UR
. . UR Command Operati.on

command is issued

Sense Data or Status at the device ‘CUB’
with a different I4TU address is
pending

Status is pending at the same MTU BSY 1- Pending Status
address

MTC is linked to the interface route ‘CUB’
on the opposite side

MTC has been reserved by the ‘CUB’
interface route on the opposite side

issued during Command Chain ‘UCK’

Issued in CPBL Mode ‘UCK’

Required MTIJ is disabled (1) Cannot be Reserved

Busy with other MTC (2) Using “UR reset”,
reserved to its own
route forcedly.

MTU has been reserved by its own (3) Nothing
interface route

MTU has been reserved by the (4) Reservation from
opposite side interface route opposite side released

and reserved by its
own route

WCU not reserved by any route (5) Reserved by its own
route.
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5.13.16 Sense I/O command operation

This command fetches the MTU sense byte, identifies the type of
device by reference to EXTF, VLO, yELl, 6250 TO, DUAL sense bits
and then transmits the I/O type code (7 bytes) as shown in Table
5.7,

Table 5,7

. Identification
HTU Device . . Block Detected

Cond it ion
TypeName

EXTF VELO VEL.1 6250 TU DUAL 1 2 3 4 5 6 7

3241/42/44 1 1 1 1 X FF 38 03 02 F6 17 RB

3243 1 1 1 0 X FF 38 03 02 F’6 17 EO

3261/62/66 1 0 0 1 X FF 38 03 02 F6 18 AB

3265 1 0 0 0 X FF 38 03 02 F6 18 EO

Not 0 0 0 1 X FF 38 03 02 00 00 00
equipped

NTC sense byte stack area is cleared (SB0’’SB23 register) after
sending I/O type code.

5.14 High Speed Mode

An MT(J with High-Speed feature, upon receipt of a set-high-speed
command (SHSP), sets the MTU to high speed mode.

An MTIJ is in notmal. mode when the powet supply is turned ON High
speed mode is reset after unloading or if load button is pressed
after the vacuum has dropped. If a system reset request is issued
when an MTU is ready, the high speed mode will be reset. The tape
speed in start/stop mode (normal. speed mode) is increased to 125
IPS in a 75 IPS device and to 200 IF’S in a 125 IPS device. The
speed is also increased for Read/Write processing. If a command
i_s reissued within the reinstruction time, the processing is not
stopped as IBG but streaming operation is continued.

5.14.1 Start/Stop characteristics

The time and distance required by a tape to achieve stable speed
from stop position to normal speed and vice a versa are shown in
Table 5.8.
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Table 5.8 Start/Stop characteristics

, Start Characteristics Stop CharacteristicsMTU Type Operation
Mode Time(ms) Length(QTP) Time(ms) Length(QTP)

200/125 IPS Normal Mode 1.2 32 1.4 36

High speed 2.5 106 2.5 106
Mode

125/75 IPS Normal Mode 2.0 32 2.3 36

High speed 3.3 88 2.7 106
Mode

200 IPS Normal Mode 59 51

In normal speeds, the write or read head may be stopped in U3G
area. However in the high speed mode, as the braking distance is
greater (start/stop), repositioning of the head must be carried
out (unless streaming operation is continued). In this case the
Write head stops within 0.5 inches from the starting point of the
next block towards BOT side.

5.14.2 High speed operation

(1) Read status

If the next command is received within the time required to pass
1BG, streaming operation can be continued without repositioning
cycle. However if the next command is not received till the Read
head detects the next block, repositioning cycle is activated and
the tape is wound back to wait point. Moreover, if the next block
cannot be detected within 0.6 inches, repositioning cycle is
activated.

MTC reads data only while the gap control signal (GM?C) is ‘1’. A
data block transmitted to MTC from MTU while GAPC signal is ‘0’
should not be object of operation. These are reappeared data
block during reposition cycle.

(2) Write status

As End Status is not reported till the read head detects IBG (in
Write process ing) , the conimand reinstruction t ime equa ls the time
required to run the distance obtained by deducting R/W head gap
from IBG length.
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The tape is stopped after a certain length when command overrun
condition occurs. At this stage, the current applied to the write
or erase head is cut off and degause operation is carried out for
about 3 tas. This degause point is such that the erase head will
be capable of erasing the write head trace of the clegause when the
erase current is turned on at the next operation.

Then the tape is move back to the wait point. At this stage NTU
external anti internal status are Write and Read respectively. If
Go Tag is set after command instruction time has elapsed, the tape
is then driven forward. Erase current is turned ON at this time,
As the tape runs through predetermined length, the read head
passes over the previous block, IBG is detected and write current
i,s turned ON. Thus, MTC may start Write operation after WOK
signal and the GAPC signal.
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Block ]

Wait Point—
EON at next GO ON
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Auto Degauss
Write head
current, Erase
head current are
turned off E.H

Figure 5.3 Reposition cycle (Write operation)

[
Block I

Wait Point

GO

GO

Wait
If No Block

Figure 5.2 Reposition cycle (Read operation)
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Erased

Block A

BRD at streaming

Figure 5.5

A

Backward Read after Write

L

// Auto Degause

ER

BBD at streaming

Figure 5.6

Read at streaming

BRD at
st reaming

Write at streaming

Read at streaming

Wait
Point

Wait
Point

Changing from FWD+BWD, BWD>FWD
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5.14.4 Conmand operations in high speed mode

(1) Write operations

in case of Write type commands, the gap control signal. is set. at
the point off 11 QTPs before normal IBG end in 6250 BPI mode and
360 QTPs before normal IBG end in 1600/800 BPI mode. Therefore
WOK signal. should be set after QTPs from the above gap control
signal. However, if streaming is not continued, repositioning
operation is carried out from the time the GO Tag is set till. the
Gap Control Signal.

(2) Read operation

in a normal Read operation, ROK signal is set at the point of 20
QTPs after the Go Tag is set. Block Read operation is started
then. However ROK signal should be set after the gap control
signal. If there is no repositioning cycle, the gap control
signal will be set when the read head is in intermediate TBG
position.

5.15 MTU Cotmuunication Register

Four registers that can be accessed by MTC are provided in MTU.
These registers are used as a common memory in device.
Application of these registers are described in this section.

1TC accesses these registers using coimuand-tag operation. The
register can then be read in BusIn register. Data is entered in
half byte units. Register address is entered in the upper four
bits while Write data is entered in the lower four bits. Thii is
illustrated in Figure 5.7.

This register is reset (All ‘0’s) when the power supply is turned
ON. It remains unchanged even if reset key is pressed.

Device Bus—Out Device Bus—In
bit 0 1 2 3 4 5 6 7

X’8x’ i Store F—

X’9y’ f -

L x
, y j Communication

Register 0
X’Ax’ .1 Store
X’By’ J —

L I :y 1 Communication
Register 1

X’Cx’ .1 Store 1
X’Dy’ f -

L x J Communication
Register 2

X’Ex’ 1 Store Communication
X’Fy’ f L x ? I Register 3

Figure 5.7 Communication register
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5.15.1 Register definition

Registers are assigned as in Figure 5.8.

Bit

Communication Register 0 1 2 3 4 5 6 7
-

II,lpp

Register 0 Write Error Counter

Register 1 Not used Retry Not Used Long IBG
Counter

Register 2 VLDCNT Position Counter (Upper)

Register 3 Position Counter (Lower)

VLDCNT: Valid Position Count

Figure 5.8 Register assignment

5.15.2 Write Error Counter (WEC)

In the 6250/1600 BPI mode, the counter is advanced by +1 when drop
out error is detected in a write command operation.

Set—error--mark is issued to MTU at a count of 96 in 6250 BPI mode
and a count of 32 in 1600/800 BPI mode,

This counter is cleared when BRD, REW and UNL commands are
executed. It is reset when starting a BOT operation.

In the 800 BPI mode, this counter is used to count Write errors

(VRC , LRC , or CRC).

5,15.3 Retry Counter (RCWC)

This is a two bit counter used for error retry count in read or
read backward commands in high speed mode,

This counter is set to ‘00’ when there are no errors in a Read
operation. This counter is advanced by i-i. when UCK is generated.
Read operation may be executed in high speed mode when the retry
counter is at ‘00’ or ‘01’. However, if this counter is at ‘10’ or
, ii, , MTC issues a reset high speed mode request , and the Read
operation is executed in normal mode, As soon as the Read
operation is completed, MTC issues a set high speed mode request.
At this stage, high speed mode is restored.
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5.15.4 Long !BG Counter (LIBG)

Thi.s counter enables to lengthen the IBG of volume label, header
label, TOF label etc. This counter is set to ‘11’ when starUng
Write from BOT. The counter is decreased I when a Write command is
completed normally. However the counter will not be underflowed
from ‘00’, Unless this long IBG counter is set to ‘00’, the IBG
length is longer than normal IBG by one inch

BOT

V H H T
0 D D M
L R R
I 1 2

-

Initial LIBG LIBG ERASE
Erase or before
LIBG WTM

Note: One inch tape erase is executed instead of initial erase in
compatible mode (CMPBL = 1).

Figure 5.9 Long IBG

5.15.5 Position counter

This counter is used to check if the head has been positioned
correctly in Back Space and Space commands executed for error retry
in Read, Read Backward and Write commands, The positioning is
checked by the length through which the tape ha run This
checking can improve the reliability of error retry processing
This counter counts the Tps during RD, BRD and WRT commands, and
MTC stores them in DCK, OVRN and BOC.

Count is started in Read coumands after detecting UBLK signal. The
count is continued till the end of crease check after detecting
DELBG signal. Count. is started in the Write command when WOK signal
i_s set and continued till Go Tag is reset.

In SP or BSP (error retry) commands, the counter is started after
GA.PC signal is set. The counting is continued till the end of
crease checking. At this stage, the count is compared with the
count from position counter. If the difference between the two
(difference in crease length, R/W Head Gap, Add erase etc.) is
greater than ±64 TP, Missing Position error is set (sense bytc Ii,
bit I).

This counter i a 15 bit counter and is capable of counting upto 32
KTP. If the counter overflows, VLDCNT is reset (‘0’).
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VLDCtTT is reset after executing RD and BRD commands in high speed
ittode . VLDCNT count is reset C ‘ 0 ‘ ) I F the command to be executed
has the same direction as the preceding cotnmand. Counter value may
not be compared if VLDCNT is eos.

5.16 Tag Control

MTC controls the MTU using three tag lines (Status Tag, Control. Tag
and Go Tag), nine control data lines (DVBOO to DVBO8) and one
strobe signal line (TAGVL) . Microprogram uses these to specify the
required operation.

Various subroutines have been provided for control and check of the
selected MTO. These subroutines are used by the command operation
routines repeatly. These subroutines set control data in DVBO
register and generate the required Tag signals. They also scan the
MTU to make sure that the required operations are started and
completed within the specified time. If an error is detected in
MTU Tag control operation, the error data is stored in the sense
data and the processing is branched to coxmrtand operation terminate
routine.

Tag Control details are given in Table 5.9.
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Table 59 Tag control

Manipulatior Sense

. — 0 c Response Time Byte in
Function •

0 E- E Confirmation out Case of
c12 3
E4 & Errors
0 C5)

Set Write Status 10 1 0 RS=FWD=WRS=1 1500 ms STRJ

3WD=LWR::O

Set Erase Status 80 1 0 RS=FWD=1 “

3WD=LWR=O

Set Forward Read 40 1 0 ‘WD=1 “

RS BWD=WRS=LWR=O

Set Backward Read 20 1 0 3WD=1 “

—

RSFWD=WRS =LWRO

Set LWR Status 01 1. 0 LWR=1 500 ins

Reset LWR Status 00 1 0 LWR=O “

Set GCR Status 04 1 0 1600=0 “

Set PE Status 02 1 0 1600=1, SAGC=O “

Set NRZ Status 04 1 0 1600=0 tt It

Set LWR2 Status 08 1. 1 LWR2=1 500 ins CMRJ

Reset LWR2 Status 09 1 1 LWR=O It It

Set Low Slice Level OA. 1 1 LWSL=1 “ 1t

Reset Low Slice Level OB 1 1 LWSL=O “ It

Set High Speed 02 1. 1 STRMD=I 1513 ins

Reset High Speed 03 1. 1. STRMD=O 1t It

Set Space File 04 1 1 RDYO ‘I It

Set Backspace File 05 1 1 RDYO It It

Set Rewind 02 0 1 REWl , RDY=O 500 ms CTRJ

Set DSE 0 1 DSE=1, RDY=O It II

Set Unload 01 0 1 UNL=1, RDY=O It It

Set Error Mark 08 0 1 EL4K=1 It it

Reset TU 08 1 0 TUCO, WTO 10 jis STRJ

(100 p.s)
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5.1.7 Offilne Service Routine. . .

CE panel say be employed to manually execut various coands.
Moreover this routine allows to repeat ozeaM, automatic retry
upon detection of particular eM status, stopping of processing end
scenning to enebl.e serial execution of cozaind in NW. The offline
service routine is provided to control these functions. The

. offline service cycle is stertU when the CE penel On/OWL switch
is set to OIL ad the US switch is turned ON. At this stage, a
trap is set at address • ‘100’ in the aicroprogras. The control is
then transferred to the trap decode routine. The trap decoding
routine starts offlitw service if no other traps are found.

As shown in Figure . 5 • 10 , when a connend operation Ls completed aM
end status is generated, this status is checked by: branching to the
offline service routine prior to. going into idle status . The next

. contend operation is stattd In accordance with the specified
control function (contend code changing, CU address . incrant Go
Down Time , or the system goes into idle status upon completion
of the service cycle. . . .

:
sss Switch ON : . .

I Trap Decode. Routine J ..

I
Initial Selection
Routine

m.itia Status

F- Handling
. . .

I NCY•Routine . . .

L sense Data Generate,
. End Status Generate . .

End Status Handling .

—r-•

RepeatS

Figure 5.1.0 Offline service cycle
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Offline service function is specified by storing the required data
in the registers shown in Table 5.10.

(1) SDIAO to SIDA3 are the same as the 4 byte diagnostic flag specified
in Set-Diagnose conimand.

When MTC is in offline status, the specified diagnostic operation
may be carried out by executing the command operation without
chaining by SDIA conimand. The SDIA data once set, is not to be
altered till MTC is set to online status.

(2) Tape unit scan

When the OFLCNT register TIJNCA.N bit is set to ‘ 1 ‘ , the OFLOVA
register OFLDVAO-2 bits are advanced by +1. If repeat bit has also
been set ‘1’, commands are issued serially to all MTUs,

(3) Repeat

When OFLGIT register , REPEAT bit is reset ‘ 0 , a command is
executed everytime the SSS switch is pressed.

Unless this bit is reset (‘0’), (while REPEAT bit is ‘1’)), the
command execution activated by SSS switch is repeated continuously.

(4) Reposition

The following offline repositioning operation is carried out
irrespective of the end status when the OFLCNT register RPS bit is
set.

The commands and addresses entered in OFLCMD and OFLDVAO-2 remain
unchanged even after offline repositioning operation.

Table 5.11 Offline reposition

Conimands set in . , ,

Offline Reposition Operation
OFLCMD register

01 (Write) Back Space corimiand is executed after a Write
cotrtntand . However if IDBCK ( 1D Burst Check) at
sense byte 5 bit. 3 is activated, Rewind conimand
will be executed instead of the Back Space
command . And then , ERS conmand is executed.

02 (Read) Back Space command follows the Read coirimand.

OC (Backward Space command fo 1 lows the Backward Read comaand.
Read)

Other commands No operation.
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(5) UEX function

The following operation is executed when UEX bit is included in the
END status by using combinations of STP.UEX, REWUEX, REVUEX in
OFLCNT register.

Table 5.12 UEX functions

STP REW REV , ,

.UEX .UEX .UEX
Functton Descrtptton

1 X X Processing is looped within the offline service
routine from the time UEX bit is turned ON till
STP.UEX bit is reset (‘0’) or SIN[L is specified.

0 0 0 No operation (UEX bit is not checked)

0 0 1 When UEX bit is included in the end status , the
OFLCMD register coitimand codes are replaced by
Reverse coirtmands as follows:

Old OFLCMD - New OFLCt4D

WT(O1) BRD(OC)
RD(02)
BRD(OC) RD(02)
SP(37) BSP(27)
BSP(27) SP(37)
ERS(17) BRD(OC)
WTI4(1F) — BSPF(2F)
DSE(97) 13SPF(2F)
NOP(03) BRD(OC)
Others Not changed

0 1 0 Rewind Coumand is issued when UEX bit is included
in the end status.

0 :i 1. Rewinds MTU by issuing a Rewind conmand when UEX
bit is included in the end status. Then, MTUs are
reversed from Normal Speed to High Speed or from
High Speed Mode to Normal Speed.

(6) UCK function

If UCK bit is included in End Status, the operations shown. in the
following Table 5.13 are carried out. The operations are specified
by combinations of STP.UCK, RPS.UCK bits. ERRF lamp is turned ON
when the UCK bit is set.
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Table 5.13 UCK functions

STP RPS , .

.UCK .UCK
UCK Function Descviptton

0 0 UCK bit is not checked.

0 1 The repositioning operation described in (4) is executed
when the UCK bit is set. Any errors in the repositioning
operations are ignored.

I 0 When UCK bit. is included in End status, Processing is
looped within the offline service routine till STP.UCK
bit. is reset or SINH is specified.

I 1 The repositioning operation in (4) is executed when the
UCK bit is set. Any new errors (UCK) during
repositioning operation cause tP loop in the off line
service routine till STP.UCK bit is reset ‘0’ or SINH is
specified.

(7) SINH (Start Inhibit,)

When S1NH bit. on the CE panel is ON, conimands issuing from SSS
switch are inhibited.

A loop created by STP.UCK or STP.UEX bits may be released by
setting the SINH bit. If SINH is turned OFF again, cotumands will
be issued again (in case of Repeat).

Couimands may be temporarily inhibited if SINFL bit is set (ON) when
Repaet has been specified. This facilitates temporary stopping or
starting of conuuands in manual mode (without resetting Repeat bit).
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CHAPTIR 6 1IflITINAICE PAflL

6.1 Maintenance Panel

Maintenance panel is ale up of eleven .wttcbes aM tnlve luminous
diods aM does not feature a power supply. It is connected to WZC
for maintenance or checking purposes. A fifty signal line • flat

. cable is und to connect. NW • tha useful operations carried out by•
the maintenance panel (CE panel) ate as follows: . . .

(1) Display status of Eignal lines end registers• •

(2) Rew,rites Microprogram Addresi Counter• .

(3) Rewrite of data to registers• .

(4) adress Compare and Stop iaP• . . .

(5) Address Compare and Branch • iaP• . .

. (6 ) Mdress Compare and Display (register data) • .

•( 7) Mdress Conqare and Write (to register) • .

(8) ilicroprogra stop, step and run• .

(9) . CS Scan• • .

(10) Starting offline Service Routine, specifying • aM execution of
coaandp (Refer to section 547) • .

Related hardware has been described in Subsection 4 • 4 • 4 • Related
software is described in Section 5•1.1•
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CHAPTSR 7 DIAGNOSIS

NTC is provided with microprogram routines and hardware required for
diagnoEis.

NW. microprogram. . carry out the following diagnose operations.

1.1 Diagnostic Routine .

CI) Diagnoiis upon turnifig On the power supply

: Par-on diagnose roätine tests the NTC • hardware when the power
supply isturned ON. . .

The purpose of this diagnostic operation is to detect and notify
the system hardwate . errors; As éomi as the power supply is turne4

. 01 the self test • routine . (described in Section 5 . 2) is executed to
. verify the microprocessor. If no • errors are detected , the Power-On

. Diagnose routine is exeçute& • (Refer Section 53 (3))

(2) Processor self tst . . .

. .
If the microprogram stans from address ‘000’ after the power

.

supply is turned ON, processor • self test is executed. This test is
also started by system reset, selective reset, CE panel ONL,OFL
switch transition and CS reset by the operator from the CS panel.
Details on the tests are give in Section 5.2. . .

(3) Reset routine . . . .

. . If no errors are detected in the processor self test, the specified
. reset routine is executed. . When LSR is reset by the reset routine,

the operation is checked to sake sure that TSR is cleared.

(4) Check out routine . .

Iverytim eisht KTUs have been scanned (when MW is in idle
tatu, the check out routine is executed. The major purpose of

this routine is to test the flU. .

7 • 2 Diagnostic Knot Termination

The errors detected in the diagnostic tests described in Section
1.1 are treated as follows. . .
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(1) If an error is detected in MTC online mode, the system goes into
wait status tili the next initial selection request is received
(INS bit = ‘1’).

At this stage, the error codes have been stored in SB22, SB23
registers (FRU code). When the next selection request is received,
the desconflectifl signal- is sent out to notify an error to the
channel. When the channel specifies Selective Reset, disconflect in
signal is reset and Selective Reset Routine is executed.

Selective Reset IS completed normally if the error is of a
temporarY nature. The error code indicating the cause of the error

is not cleared by the selective reset routine, but ERRF bit is set
(ERRF bit on the CE panel is turned ON) . If a selection request is
received f corn the channe 1 whi le the ERRF bit is set , UCK status
(BOG error) will be notified of commands other than the ones with
sending sense data. The sense data including the error code is
normally sent in response to the commands for sending sense data.

The cause of these temporary errors is thus indicated in the sense
byte. ERRF bit is reset when the UCK status (Bus Out Error) is
posted.

(2) MTC In offline status

11TC microprOgram operation is the same as in (1). As the ERRF bit
on the CE panel is turned ON in offline status, errors Nay be
detected visually. As the cause of the error is set in registers
SB22, SB23 in the form of error codes, details can be obtained by
using the register display function. Error status may be reset by
operation similar to online mode (this is done by executing command
subsequently) or by resetting the system (e.g. CE reset).

7,3 Diagnostic Operation using CE Panel

7 . 3 . I Command tr i-al

To verify various function of MTC, execute MTC command using the CE
panel. Offfline service routine is described i-fl detail in Section
5.17. For details on CE panel operation procedures refer to other
tuanual , a . g . , Maintenance Manual.

when a command is executed from the CE panel, the results of
processing may be displayed by L1O ERRF lamps (set CE panel to
Interface Display Mode). Qffl.ine Service Routine sets ERRF bit

when the UCK is included in ETD status. Error details are set. in
SBO-SB23 sense byte stack area and may be displayed by using the
register display function. The ERRF lamp will be reset when a new

END status is generated (ERRF lamp indicates the results of the
jmediately preceding command).

UCK reposition function provided with OFL service routines may be

useful to check the UCK.
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1.3.2 IBsuing Test 1W

. Tnte on the basic NW hardwan as well as tnts on Keadlwrite iatA
bus to KTC say be exscutU if necessary. . These tests are carrid
out . by executing the diagnostic cozisand ‘ Tnt KTC’ function fros
the CR panel.

A. explained in Section 5.17, the diagnostic flag byte my be specified
anytime in offline mdc. Therefore SDU commit with TKTC bit CSDTS.O
reistr bit 7) causes conipeehensive diagnostic operations.

Results of those diagnostic operation are indicated in SBO-SB23 registers
as sense bytes. .

If soum error has been detected, EQC error (UCK) is generated.

Au )1TIJ5 nay be tested serially by the TUSCAN function.
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