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PART I | FIELD TESTER FUNCTIONS AND OPERATIONS

INTRODUCTION

Part I of the Maintenance Manual is divided into three sections. Section 1
describes the field tester front panel controls and indicators.

Section 2 describes the use of the field tester when connected to the MIU.
In this mode, the field tester is used to control the MTU during fault
isolation, testing, and while making adjustments during maintenance.
During normal operation, if a problem occurs in the MIU, then:

(1) An error code is displayed on the MIU operator panel.
(2) An error code is stored in the FMT register.
(3) A code is sent to the host controller.

MTU troubleshooting is accomplished by using the Maintenance Manual as an
error code look-up table that directs the user to corrective action. The
field tester, when connected to the MTU, assists in these tasks, including
checks and adjustments after the corrective action is taken.

Section 3 describes the use of the field tester when connected to the FMT.
In this manual, the field tester is used to implement diagnostic routines
and to examine diagnostic routine numbers and error codes stored in the FMT
registers. The field tester can also be used in more complex operations by
control of the microprocessor. This application is intended for those
users who have been thoroughly trained in extended use of the field tester
and the Test Magnetic Tape System (TMIS) routine. However, this extended
usage 1s also included at the end of Section 3 as reference material.

BO3P-5280--0341...02A Field Tester - 1



PART I.1 | FIELD TESTER FUNCTIONS

The field tester consists of 12 lamps and 11 switches. The primary purpose
of the field tester is to assist in maintenance. The field tester can
perform many functions; however the most common functions used in this
maintenance manual are to:

(1) 1Initiate diagnostics of the FMT and MIU.
(2) Display error codes stored in the FMT registers.
(3) Exercise manual control of the MIU.

The field tester also provides the capability of register display, register
write, command control, and microprogram control.

The eternal appearance and names of switches on the field tester are shown
in Figure 1.

1 2 3 4 s 6 1 8 9
O 0O 0 OO0 OO0 O 00O

QOo

PPPPPPP D 5

Figure 1. Field tester front panel.
OFL/ONL (two-position toggle switch)

OFL

@

ONL

The OFL/ONL switch is used to change the FMT between the onl ine and offline
states. When it is switched, the FMT executes System Reset.

The OFL setting places the FMT/MTU under control of the field tester. When
in this mode, FMT or MTU will ignore commands from other units. The ONL
setting allows the FMT or MTU to respond to other devices while the field
tester monitors and/or interrupts operations.

SO through S7 (two-position toggle switches)
01 2 3 4 5 6 7

PP

These switches are used to set the register address, command, byte count,
or start/stop address to be displayed and provide control information such
as a command/microprogram control. Generally, the up position indicates a
"1" or logical high; the down position indicates a "O" or logical low. The
switches can be used in various number formats (hexidecimal, binary) as
explained in subsequent paragraphs that describe field tester applications.

Field Tester - 2 BO3P-5280-0341...02A



PART I.1 | FIELD TESTER FUNCTIONS

CNT (two-position momentary toggle switch)

CNT

®

This nonlock-type switch is used to set the various control modes of the
field tester. It is also used to display the contents of the internal
register.

SSS (two-position momentary toggle switch)

§SS

@

This nonlock-type switch is used to set the data necessary to control the
internal register, to start a command execution, and to step the micropro—
gram for various control functions provided on the field tester.

LO through Li1 (lamps)

01 2 3 4 5 6 7 8 9 10 11

OCOO0O0OOO0O0OOO O

The 11 lamps are used to display the data of various display functions.
They are active (asserted) when 1lit.

BO3P-5280-0341...02A Field Tester - 3



PART I.2 FIELD TESTER OPERATION WITH THE MTUJ

Field tester control functions, when connected to the MTU at 1C05, are
summarized in Table 1. Each of these control functions are described in
more detail later in this section.

Table 1. Field tester/MIU control functions.

SVOK C d Sviteh v Contents
o 1 [2] 3 4 s 1 6 | 1 |mEex
0L  Forward Normal Cont jnunus B o ¥OT
V2 Forward Strecaming Continuous  go to EUT
1 . 07 Forvard Fast go to EOT
:::‘::;d read 0 1] [} 1] Code 0X [ 0R load-Unioad Repeat action
09 Fforward Kormal Continuous * Rewind Repeat action
OA Forward Streamlog " "
0 OF Auto load
41 Backward Normal Continuous go to EOT
42 " Streaming " "
llncl;::rd read 0 1 0 0 Code ax 47 Revind
ace %9 Backward Kormal Continuous - Forward Fast repest
&A " Streaming " "
. 4F  Untoad
Turn 0 Long/ ° 1 le—FUD tin o hwD tL 1X Short time turn
Short 3
X long time turn
2% Forward Start/Stop (Short time) - Rewind repeat
Start/Stop ¢ ‘Wu:/ 1 ;.:m;/ G0 up ~———wpe—e(io down— b " (Long time) * "
ore 6X Backward Start/Stop (Short time): Forward Fast repeac
x " (Long time)- "
| Sectling cime of s“:Zhs]
1 Turn and Starc/ l6'7l 00 01 1 0 11
Stop Mode N
Short cime 0 ms ) ms 8 mn 20 ma
Long time 50 ms 150 mo | 400 ms 1000 ms
write 1o | of o ¥R |sacc Hof e Continuous Wrire or Erase to EOT
Ervor | Singl/{CsV/ . . .
ACC or CSO 1 [} 1 1 Stop | Repeat|AcC 0 133 SAC or CSD actlon (Slicc level Is 1o be Normal.)
DCC AMP 1 1 0 l‘:gl CNS CNé cN2 CNL [4 4 Forvard Read (Settle the gain of GCR.)
23 Kackward. Read { " )
WRT/ un/ Write/ Streaming/  Migh/ :
Mode set 1 1 1 [ R STRHU |, o EX [ end , Normal , low Density set
1] LVLTO [LVLT1 | LVLT2 Set Slice level,
Slice level 1 1 1 1 " F9 Sec Slice level to 901.
set 1 Code FA " 1002, Only GCR, PE
. s " 1101,
10 Photo sensor . 0 o . 0 1 0 L 95 | BOT/FOT senwor, Error Code check
check 1 ERCUT ° night 9 Capstan tacho puine check of Wigh/Normal Speed
tinrmal (When ERCUT is cqual to O, it stops once by error.)
Adr systes L o L 0 o AIRDY | SOLVL | PRSVL x Atr aupply motor, Snlenoid/Pressure Vslve drive
action Capatan] Wi/ .
1 1] drive | D for Chieck and Adjuntment of Capacitive Sensor
81/89 Carcridge drive
0 B2/BA Auto cleancr dreive
’::::‘::h' 1 [ 1 1 | Repeatie————— Code——————of DX | B4/BC_ Ecror marker drive
B6/BE Window Jrive
B7/WF trive all of ahove
5:'::::: check 1 3 of o [} [} [] [} co D/A Converter actlion check
Reel drive 1| ol 1 :':‘:‘:’ :.:::’ nm Fn DX  Machine and File reel drive
1/0 | Renet ] 1 1 1 1 1 ] ] "[ Rewet (sume a0 React hutton of Lhe operator panel)
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PART I.2 | FIELD TESTER OPERATION WITH THE MIU

The field tester control functions summarized in Table 1 fall into two
categories. An example of each type is given below.

Example 1: All eight switches are coded in hexidecimal notation.
Consider the $4X command.

4

7

0100 code , where X is 1, 2, 7, 8, 9, A, or F

If the switches are set to $42 (refer to Table 1) and the field tester
S$SS front panel switch is momentarily set to up and released (tog-
gled), then the MTU tape will rotate in a reverse (backward) direction
at a high speed (streaming) until the BOT (beginning of tape) marker
is detected. The tape will stop automatically at a predetermined
position. These commands in normal operation are supplied by the
host/controller, decoded by the FMT, and issued to the MIU. Using the
field tester, virtually all commands noxmally supplied by the FMT, can
now be supplied by the field tester in an offline mode. Under these
conditions, the field tester is an extremely valuable tool for mainte—
nance and troubleshooting.

Example 2: The first 4 (or 3) switches are coded in hexidecimal
notation and the second group of four (or 5) switches are
decimal (where each switch has a separate function).
Consider the SEX command:

r——"‘—\f_J

1110 'S4585 86 S7, where X is as follows:
S4 up = write mode
S4 dn = read mode
S5 up = streaming (high speed)

S5 dn = normal (low or normal speed)
S6 up = high density
S6 dn = low density
S7 dn = always 0 for the SEX command.

The actual values for high speed and low speed are dependent on the
specific MTS model. The same is true for the actual value of high/low
density.
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PART I.2 | FIELD TESTER OPERATION WITH MTU

COMMAND MODE

Execute MIU commands as follows:

(1)

(2)
(3)

(4)
(5)

Put the MTU in the offline mode. (Press OFFLINE on the MTU front
panel.)

Set the OFL/ONL switch on the field tester to OFL.

Set a command using field tester switches 0 through 7. (See Tables 1
and 2.)

Toggle the SSS switch on the field tester. The operation starts and
lamp (LED) 9 illuminates.

The operation stops (when LED 9 is on) if the SSS switch is toggled
again.

Forward/Backward Motion (S0X, $4X)

During this operation, the MTU enters read status automatically. See
Table 2, below.

Table 2. Forward and backward read action.

Switch settings

Direction (0 through 7) Contents
$o01 Continuous running in forward direction
to EOT (end of tape) in normal speed mode.
$02 Continuous running in forward direction to
EOT (end of tape) in streaming (high speed)
mode.
$07 Continuous running in forward direction to
EOT (end of tape) at abouty 200 ips.
Forward sSo8 Repeated auto load and unload operation.
$09 Continuous running in forward direction in
streaming mode and rewind on EOT (end of
tape).
SO0A Continuous running in forward direction in

normal mode and rewind on EOT (end of tape).

SOF Auto load.
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PART I.2 | FIELD TESTER OPERATION WITH MIU

Table 2. Forward and backward read action. (continued)

Switch settings

Direction (0 through 7) Contents

S41 Continuous running in backward direction to
BOT (beginning of tape marker) in normal
mode:.

$42 Continuous running in backward direction to
BOT (beginning of tape marker) in streaming
mode:.

Backward 547 Rewind

$49 Continuous running in backward direction
in normal (lowspeed) mode and on BOT
(beginning of tape) high speed in forward
direction.

S4A Continuous running in backward direction in
streaming (high speed) mode and upon BOT,
high speed in forward direction.

S4F Unload
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PART I.2 |FIELD TESTER OPERATION WITH THE MTU

Bidirectional Start/Stop Motion ($1X, $5X)

When performing bidirectional start/stop motion at a specified interval,
the time in the forward direction is set by SW4/5 and in the backward
direction by SW6/7. When SW1 is on, the action time is long; when SW1 is
off, the action time is short.

Switch number
0 1 2 3 4 5 6 7
1 = long Forward time Backward time
0 0 1 (see table (see table below)
" |0 = short below)
SW 4,5 and
6,7 0 0 0 1 1 0 1 1

Mode ’
Short 0o ms 3ms 8 ms 20 ms
Long 50 ms 150 ms | 400 ms | 1000 ms

Start/Stop Motion: Single Direction ($2X, $3X $6X, S$7X)

When performing start/stop motion in one direction at a specified interval,
the direction (forward/backward) is specified by SWi. The action time
(short/long) is specified by SW3. The go-time is set by SW4/5; stop time
is set by swe/7.

For the block write mode, perform the command $2X or $3X after setting the
mode as described below.

Switch number
0 1 2 3 4 5 6 7
1:Backward 1:Long
0 1 Go time Stop time
0:Forwaxrd 0:Short
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{PART I.2 | FIELD TESTER OPERATION WITH THE MTU |

Write Action ($8X)

When writing or erasing to EOT with the tape continuously running:

(1)
(2)

(3)
(4)

Write or erase is specified by SW4.

Self-adjust gain control (SAGC) on or off when in the group coded
recording (GCR) mode is specified by SW5.

High density or low density is specified by Swé.

Write density is specified under each density mode by Sw7.

Switch number
0 1 2 3 4 5 6 7
1:Write |1:SAGC ON | 1: High 1:High
density
-1 0 0 0
0: Low
O:Erase |0:SAGC OFF| density 0:Low
Record
density| 6250 1600 800
SW?7
1 : High 9042 fci|3200 fci| 800 fci
0 : Low 3014 fci|1600 fci| 200 fci

AGC/GSD Action ($BX)

When performing the actions of SAGC (self adjust gain control) and GSD
(gain step down after 1 block read/write) at a proper interval when
the tape is written continuously at 9042 fci:

(1)
(2)
(3)

Stop at the error or no stop at error is specified by Sw4.
Single or repeat is specified by SW5.
SAGC action or GSD-1 is specified by Swé.

Switch number

0 1 2 3 4 5 6 7
1:Error stop|1:Single |1:GSD

1 0 1 1 . 0
0:Non stop |O:Repeat |0:SAGC
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DGC AMP Action (SCX, SDX)

To set the count value of DGC AMP in the GCR mode:

(1) Forward or backward is specified by SW3.
(2) The count value is specified in hexadecimal notation by SW4

through SW7.
Switch number
0 1 2 3 4 5 6 7
1:Backward
1 1 0 Count 8 | Count 4 | Count 2 j Count 1
0:Forward

Mode Setting (SEX)
When setting the mode of each MIU:
(1) write or read is specified by Sw4.

(2) Streaming or normal speed is specified by SWs5.
(3) High density or low density is specified by Swé.

Switch number

0 1 2 3 4 5 6 7

1:Write |[1:Streaming|l: High
density

0: Low
0:Read 0:Normal density
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PART I.2 FIELD TESTER OPERATION WITH THE MTU
Slice Level Setting (SFX)

The slice level is specified by the combination of switches 5, 6, and
7. Settings for switches 5, €, and 7 are further defined as follows:

Switch number Read Write
Purpose Mode
5 6 7 FWD BWD FWD
1 1 1 125 + 12%
1 1 0 100 + 12% Group
coded
1 o 1 80 + 8% recording
(GCR)
Diagnosis 1 0 o0 64 + 8%
or
o 1 1 51 + 5%
Phase
0 1 o0 41 + 5% encode
(PE)
10 + 1%
Marginal o o0 1 15 + 2% [15 (AGCC or| 37 + 4%
more)
7 + 1% 20 + 2%
Normal 0 0 0 10 + 1% |10 (AGCC or|25 (AGCC
more) or more)
Marginal X X 1 26 + 4% 50 + 5%
NRZI
Normal X X o v 17 + 2% 40 + 5%

Note: "X" indicates that the switch setting at this position has no
impact (commonly referred to as "don't care").

For adjustment of read amplifier, slice levels of 90%, 100%, and 110%
are provided below. Each slice level can be adjusted by observing the

signals of TMSRO through 8 (select $1E as a register address in the
display mode).

To display register contents:

(1) Set switches 0 through 7 as follows:
$80 (displays the addressed register contents continuously.)
SA0 (displays the addressed register contents at the moment of
running.)
SC0 (displays the addressed register contents at the time that
the Unit Check signal [error] is generated.)
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PART I.2 FIELD TESTER OPERATION WITH THE MIU

(2) Push CNT switch up (toggle) to display the addressed register

contents are displayed.

SWO
through 7 Contents
(Hexidecimal)
F9 Sets slice level at 90%.
FA Sets slice level at 100%
FB Sets slice level at 110%

Photo Sensor Check ($9X)

Switch setting $9X is used to check beginning (BOT), end of tape
(EOT), error code indicator, and capstan tachometer.
the capstan tachometer, the motor can be rotated with a varying speed

by setting Sw5 on, even if a tachometer error is detected.

SWO
through 7
(Hexidecimal)

Contents

95

Used to check and adjust BOT/EOT and to check the error
code indicator panel.
(a) BOT and EOT signals are displayed at bits (Lamps)
4 and 5 of address $14 of jump condition.
(b) To check the MIU error code indicator front panel,
the two digit display will increment as follows:
00 —> 11 —> 22 ..ve4s 99 —> —> 00

28

Used to check duty and phase of the capstan tachometer.
An error code is displayed in case of an error. In the
case of error, setting SWO through 7 to $9C causes the
motor to rotate with a fixed voltage.

99

Used to check the capstan tachometer in high speed
rotation. An error code is displayed in case of an
error. In the case of error, setting SWO through 7 to
$9D will cause the motor to rotate with a fixed voltage.

Field Tester - 12 BO3P-5280-0341...02A
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PART I.2 FIELD TESTER OPERATION WITH THE MTU
Air System (SAX)

This code is used to control the air system during maintenance ac~

tions.
Switch number
0 1 2 3 4 5 6 7
1:Air 1:Solenoid |1:Pressure
drive |valve drive]valve drive
1 0 1 0 0
0:0ff 0:0ff 0:0ff

The SAX code is also used to check and adjust the capacitive sensor.

Switch number
0 1 2 3 4 5 6 7
1:Capstan drive|1:Backward
1 o 1 0 1 0
0: Coast 0:Forward

In the check and adjustment of the capacitive sensor:

(1) sSet sWo through 7 to $A8, stop the tape loop at the center of
each column sensor, and acdjust the reel.

(2) sSet swo through 7 to $AA or $AB. Check by moving tape loops.
SAA causes the capstan to rotate the tape loop forward (without
reel motion). SAB causes the tape to rotate backwards (effec—
tively adjusting the tape loops in the vacuum column without the
file/machine servos [motors] being turned on). This procedure is
especially useful during the tape loop detection checks.

Mechanism Action ($BX)

This command is used to control the cartridge, autocleaner, error

marker, and window. These actions can be performed once (SW4 off ) or
repeatedly (SW4 on).
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PART I.2 FIELD TESTER OPERATION WITH THE MIU

Table 3. Mechanism action.

SWO0 through 7
(hexidecimal) Contents
B1 Used to open cartridge.
B9 Used to repeat open and close of cartridge.
B2 Used to drive auto cleaner.
BA Used to repeat on and off of auto cleaner.
B4 Used to drive error marker.
BC Used to repeat on and off of error marker.
B6 Used to close window.
BE Used to repeat open and close of window.
Used to open cartridge, drive, auto
B7 cleaner, activate error marker and close
window.
BE Used to repeat B7 action.

Capstan Circuit Check ($C0)

Confirm the action of capstan drive circuit by checking the DAC (D/A
converter) signal.

Approx.
0.16V The measuring posi-~
tion is a check ’
Approx.| terminal, DAC, of PCA

Approx. 5V 3ms 1404

ov | yd
L— Approx. 192 ms —=|

Figure 2. DAC signal.
(1) Set switches 0 through 7 to $CO, and check DAC.

(2) 1If the DAC signal is a stepped waveform, as shown in Figure 2,
the action is normal and no adjustment is required.
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PART YI.2 FIELD TESTER OPERATION WITH THE MTU
Reel Drive ($DX)

Confirm the action of the reel motor drive circuit by rotating the
reel motor clockwise or counterclockwise.

(1) Slow or fast is specified by Sw4.

(2) Forward or backward is specified by Sws.
(3) sSwé specifies machine reel.

(4) SW7 selects the file reel.

Switch number
0 1 2 3 4 5 6 7

1:Slow [1:Counter- |1:Machine |1:File
clockwise |[reel drive|reel drive

O0:Fast |0:Clockwise|0:Stop 0:Stop
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
CONNECTION OF FIELD TESTER TO FMT

(1) open the front door of the FMT.

(2) Connect the field tester to slot 1A08 of the FMT logic gate.
(See PCA location chart in Part II.)

(3) Perform the lamp test to verify that the lamps are operating
properly. Set field tester switches SO through S7 to $F0. Lamps
LO through L1i1 should be on.

PERFORMING OFFLINE DIAGNOSTICS
The following conditions are required to perform offline diagnostics:

(1) The MTU to be tested must be selected and placed in an online
status.

(2) A full reel of good—quality work tape (SRM 3200 or equivalent)
with a file-protect ring must be used.

(3) 1If interface cables between an FMT and controller are connected,
the host controller power should be turned on. (Routine 00 runs
all diagnostic program and is independent of the controller power
status.)

Table C-1 in Section C of this Maintenance Manual is a list of offline
diagnostics that can be performed with the field tester. This table
lists all offline diagnostics routine numbers, names, and execution
times. A more detailed description of the routines themselves are
provided in Section C.5.

Follow these steps to initiate offline diagnostics:

(1) Ensure that the field tester is connected to slot 1A08 of the
FMT.

(2) set the ONL/OFL switch on field tester front panel to OFL.

(3) set field tester switches 0 through 7 to $B2, and then toggle the
CNT switch.

(4) set the field tester switches 0 through 7 to the routine number
desired ($XX), and then toggle the SSS switch. (See Table C-1
for routine numbers.)

(5) sSet switches to $39 and toggle the SSS switch.

(6) set switches to $B2 and toggle the CNT switch.

(7) ?et switches to $00 and toggle the SSS switch. (Use $01 for MTU

1, etc.)

(8) sSet switches to S3E and toggle the SSS.

(9) Set switches to $A8 and toggle the CNT to start offline diagnos-
tics.

(10) set switches to $80 to set interface display mode.

While an offline diagnostic program is in progress, indicator lamp L1
on the field tester front panel remains on (1it). When the offline
diagnostic is completed or is terminated for any reason and errors
have been detected, lamp L8 will be lit. The routine number for which
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

the error was detected is stored in an FMT register. The error code
is also stored. The error code and associated routine number can be
accessed by the field tester to evaluate the error. (Corrective
actions are described in Section C.4.)

To read the routine number and error code, follow these steps:

(1) set field tester switches S0 through S7 to $35 and toggle CNT.
The routine number (upper byte) is displayed in hexidecimal
notation

(2) Set field tester switches S0 through S7 to $36 and toggle CNT.
The error code (lower byte) is displayed in hexidecimal notation.

PERFORMING ONLINE DIAGNOSTICS

Online diagnostics are initiated using a "start-test" command from the
host/controller. A summary of the routine numbers, names, and execu-
tion time is listed in table C-2 of Section C in this Maintenance
Manual. All tests are run automatically when Test Magnetic Tape
System (TMTS) is issued from the controller. TMTS is also commonly
shown as Routine 00, 01, and "start test."

If the TMTS is successfully run, the MTS will not assert octal code
302, and the host/controller will know that the MTS is operational.
Otherwise, 302 will be asserted, and routine and error code will be
stored in hex notation in FMT registers $2A and $2B. The FMT
registers can be accessed using the field tester. The routine number
and associated error codes can be found in the Error Code Table (see
Section C.4) and corrective action can then be implemented. The Error
Code Table also lists the faulty printed circuit card (PCA) or
subassembly that caused the error.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

DISPLAY FUNCTIONS

This section explains the various field tester display functions in
both online and offline modes of the FMT.

Display of Channel Interface Signals and Associated Signals

If switches SO through S7 are set to $80, the signals below are
displayed on lamps LO through Lii. $80 means that 80 in the hexideci-
mal notation is to be set. Switches are 'L’ when they are ON (up) and
'0' when they are OFF (down).

Switch sO Through 87 {1 0 ©O0 O (0 O O O

Lamp LO

SO S1 S2 S3 S4 S5 S6 S7

$8 S0
LL L2 L3 L4 L5 L6 L7 L8 L9 L0 Li11

Through
Li1

START | BUSY | DXFO | TREQ | TRAK | SSC |NSP |B1600|ERRF|ACMP|PHLT | PERR

START:

BUSY:

DXFO:

TREQ:

NSP:

Start signal

when this signal is active (LO 1it), the FMT is selected by
the controller.

Busy signal
When this signal is active (L1 1it), the FMT is connected
to the controller and communication has been established.

Data-Transfer-Out signal

This signal indicates the data transfer direction between
the FMT and controller. When this signal is active (L2
lit), it means data is transferred from the controller to
the FMT (Write operation).

Transfer Request signal
This signal is active (L3 lit) when the FMT requests data.

Transfer Acknowledge signal
This signal is active (L4 1it) when the controller acknowl-
edges the data transfer request signal from the FMT.

Slave Status Change signal

This signal is active (L5 1it) when the FMT asserts SSC
signal.

Normal Speed Mode

This signal is active (L6 1lit) when the FMT is in the normal
speed mode.

Field Tester ~ 18 BO3P-5280-0341...02A



PART I.3 FIELD TESTER OPERATION WITH THE FMT

B1600: 1600 BPI signal
This signal is active (L7 1it) when the FMT is in the 1600
BPI mode. '

ERRF: Error Flag signal
This lamp informs operators of an error detected by the
microprogram when the FMT is offline. This lamp also lights
when an error is detected during execution.

ACMP: Address Compare signal
This signal is active (L9 lit) if the microprogram has
passed the address specified by the SAD (stop address)
register explained later. This signal can be reset by
toggling the SSS switch.

PHLT: Processor Halt signal
This signal is active (L10 1lit) when the microprocessor is
in a HALT status.

PERR: Processor Exrror signal
This signal is active (L11 1it) if an erorr is detected in
the microprocessor hardware.

Display of Microprogram Registers (Register display)

If switch 0 is set to '0’, the contents of any of the microprogram
register whose address is specified by switches Si through S7 is
displayed on lamps LO through L7. The latest register contents are
played if the microprogram is pausing. If the microprocessor is
running, the microprogram is interrupted as listed below and the
contents at that moment are displayed

° wWhen the CNT switch is ON.
° If the microprogram passes the stop address specified by the SAD
register when executing the Address Compare Display operation.

S0 S1 S2 S3 S4 S5 S6 S7

Switch SO Through S7 | 0 | RAO|RAL1|{RA2|RA3|RA4|RA5|RA6

Sets the register address to be displayed

[0 L1 L2 L3 L4 L[5 Le L7 L8 L9 L10 L11

REGO|REG1 | REG2 | REG3 | REG4 | REG5 | REG6 | REG7

Display register contents
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Display of Stop Address

If switches SO through S7 are set to $A0 and $A1, the contents of the
SAD register are displayed on LO through L7.

Switch Display
So| Ss1 S3| S4| S5 S7| HEX 0| L1 |L2]L3 L5 | L6 L7
1]0 ojo|o 0| A0 SAX0 SAD1|{SAD2 |SAD3
110 0100 1| AL SAD4 | SAD5 | SAD6 | SAD7 SAD9 |SAD10 | SAD11

Display of Branch Address/Register Write Data

If switches SO0 through S7 are set to $A2, the contents of the lower 5
bits of the branch address, or 8 bits of the register write data are
displayed on L3 through L7.

Switch SO0 S1 S2 S3 S4 S5 S6 S7

SA2

Setting i o0 1 o0 o 0 1 O

Display of Microprogram Address

If switches SO0 through S7 are set to $A4, the contents of the micro-
program address (CAD O through 11) are displayed on LO through L1i.

Switch S0 S1 S2 83 S4 S5 s6 S7

SA4

Setting 1 0 1 o o 1 o0 O

Display of Address Compare Control Flag

If switches SO0 through S3 are set to $C the status of the Address
Commpare Flag is displayed on L4 through L7.
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Switch S0 S1 S2 S3 S4 S5 S6 S7
50,4
Setting 1 1 0 0 X X X X
*X means don’t care (the switch has no effect on operations)
Lamp LO L1 L2 L3 L4 L5 L6 L7
SCX
Indication 1 1 0 0 S.DAC B.ADC I.ADC W.ADC

The indications

S.DAC
B.ADC
I.ADC
W.ADC
are defined below. See "Setting the Address Compare Flag."

Display of Microprogram Control Flag

If switches SO through S3 are set to $EX, the status of the micropro—
gram control flag is displayed on L4 through L7.

Switch SO0 S1 S2 S3 S4 S5 S6 87
SEX
Setting 1 1 1 0 X X X X
Lamp LO LT L2 L3 L4 L5 L6 L7
Indication 1 1 0 O STEP ROSF SINH SPARE
See "Control of Microprogram," for definitions of STEP, ROSF, SINH,
and SPARE.
Lamp Test

If switches SO through S3 are set to $F, lamps LO through L1l will
light indicating that the lamps are operating properly.
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EXECUTION OF OFFLINE COMMAND OPERATION
The field tester can allow the FMT to execute commands. Operation of
the field tester for this function are described in the following
paragraphs.

write into the Microprogram Register
Any data can be written into any microprogram register as follows:
(1) setting the Register Write mode

If switches $0 — $7 are set to $B2 and the CNT switch is toggled,
the Register Write mode is set.

(2) sSetting of data to be written in the microprogram register
After setting to Register Write mode, data to be written is set
by switches $0 — $7 and the SSS switch is toggled. Then by
setting switches $0 - $7 to $A2, write data as indicated on lamps
L4 - L11.

(3) Write into the microprogram register is summarized below.

Switch
Set Write Mode | S0 | 61 | 62 | 63 | $4 | 5 | S6 | S§7 Set Register
Write Mode
1 0 1 1 0 0 1 0
\ ) U J
Y~ Y~
B 2
Toggle CNT switch
Register Data S0 | S1 | $2 | 83 | s4 | S5 | S6 | 87 Data to be
set in
RWDO | RWD1 [ RWD2 | RWD3 | RDW4 | RWDS | RWD6 | RWD7 Register

Toggle SSS switch

Field Tester - 22 BO3P-5280-0341...02A



PART I.3 FIELD TESTER OPERATION WITH THE FMI
Setting the Command Code

Using the Register Write function, any desired command code can be
written into the Command Register whose register address is $3D.

Setting the Device Address

Using the Register Write function, any desired Device Address can be
written into the Device Address Register whose register address is
S3E. /

Three bits (bits 5 through 7) of the register are used to set the
device address in binary notations.

Bit 0 indicates S$BCT (to be explained later).
Setting the Byte Count
Using the Register Write function, any desired Byte Count can be

written into the Byte Count Register whose Register Address is $3F.

The Byte Count value set by switches $0 to $7 changes weight depending
on the bit 0 "$BCT" of the register whose address is $3E.

TABLE 4. Weight of byte count value

Switch
$0 $1 $2 $3 $4 $5 $6 $7
Weight of
Byte Count
'$BCT = True 27 26 25 24 23 22 21 20
SBCT = False 211 | 210 | 29 28 27 26 25 24

Setting the Command Parameter
Any desired parameter can be set with the Register Write function.

Bit assignments of the microprogram registers whose register addresses
are $3C and $3E are as follows:
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TABLE 4. Command parameters

Bit
Reg. Name 0 1 2 3 4 5 6 7
Address

Off-line Control $3C U.STP|UC.RP|UX.STP|UX.RW|UX.RV|RPOS | REPET | TUSCAN

off-line Device SBCT —_— —_— —_— — |DVAO|DVAl1 | DVA2
Address S$3E
U.STP : UNIT CHECK, STOP

UC.RP :

UX.STP :

UX.RW :

UX.RV @

RPOS

If Unit Check occurs during command execution, the microprogram
stops after executing the command.

UNIT CHECK, REPOSITION

If Unit Check occurs during command execution, Repositioning is
performed to retry the command after completing the command
execution.

If UCK occurs during write command execution, Back Space and
Erase operation 1s automatically performed.

UNIT EXCEPTION, STOP

If Unit Exception occurs curing command execution, the micropro-
gram after executing the command.

UNIT EXCEPTION, REWIND

If Unit Exception occurs during command execution, Rewinding is
done after completing the command execution.

UNIT EXCEPTION, REVERSE

This is valid for the Read and Read Bgackward commands. If a
Tape mark is detected when executing a command, the tape running
direction is reversed.

REPOSITION

After executing the command, the tape is automatically
repositioned to process the same block again.
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REPET : REPEAT

The command is repeated as long as this bit is ’1’. However, it
is not generated if SINH (stop inhibit) bit is true.

TUSCAN : TAPE UNIT SCAN

If this bit is active, the device address is incremented after
executing each command. After that, when a restart is indicated,
the command is executed on the device whose address is the incre-
mented value. If execution 1is impossible, the device address
is increased until a device on which the command can be executed
appears: When the device address becomes '8', the device address
after increment is '0’.

SMALL BYTE COUNT

.o

This determines the weights of bits of the Byte Count used in the
offline command control. Refer to MAP M0006 "Set of Byte Count."

Start of Command Execution

After performing the operations described above, if SINH bit is not
active, the command is issued when the SSS switch is toggled. 1If the
SINH bit is active, a command is not issued.

A command is executed once unless "REPET" is specified. After that,
each time the SsSS switch is toggled, the command is executed once.
The result can be monitored using the function described in MAPs M0003
through M0005.

If "REPEI" is specified, command execution starts when the SSS switch
is toggled. The next command is automatically issued without toggling
the SSS switch. This is valid as long as the SINH bit remains
inactive.

Command execution can be stopped by setting the "REPET" bit to OFF.

Registers related to offline command execution are as follows: These
registers are described later.
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TABLE 5. Registers used when commands are issued in the offline mode:
Offline Offline Offline Offline
Control Command Device Byte Count
Register
Address $3C $3D S3E $3F
Bit
0] U.STP SBCT
1 UC.RP _—
2 UX.STP Command RPSCY Byte
3 UX.RW Code REVCY Count
4 UX.RV OFSCY
5 RPOS DVAO
6 REPET DVA1l
7 TUSCAN ‘v' DVA2 “
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CONTROL OF MICROPROGRAM

Pause, single step, and address comparison of the microprogram can be
executed from the field tester. These functions are explained in this
section. Functions described in this section are valid regardless of
the FMT condition (online or offline) and they are not reset when
ONL/OFL is switched.

Specify/Release of Microprogram Control Function

After setting switches $0 through $3 to SEX and setting the bits of
switch $4 through $7, control functions of the microprogram are speci-
fied when the CNT switch is toggled. The lamps of the corresponding

bits (L4 through L7) light.

Switch $0-$7

S0 $1 $2 83 S4 S5 S6 §7
1 1 1 0 |STEP|ROSF|SINH| SP1

Toggle the CNT switch

STEP : Set to 'L’ to put the microprogram into the single step
mode. Single step is executed with the SSS switch.

ROSF READ ONLY STORAGE FUNCTION
While this bit is active, data is continuously read from the
control ROM in the microprocessor and is parity checked.
When any parity error occurs, the program stops at the
address where the error was detected.

SINH START INHIBIT
When this bit is active, commands in the offline mode are
inhibited.

SP1 : SPARE 1

Setting the Stop Address

(1) sSetting the Stop Address Mode

If switches $0 through $7 are set to SA1l, the stop address
at SADO to SAD11 is indicated on LO through L1i1 (See "Dis-
play of Stop Address"). To change the stop address, set
switches $0 through $7 to $Al and toggle the CNT switch.
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(2) sSetting the Stop Address

After setting Stop Address Mode, set the upper 4 bits of a
stop address (SAD 0 through 3) on switches $0 through $3 and
toggle the SSS switch. Then, set the lower 8 bits of the
stop address (SAD 4 through 11) on switches $0 through $7
and toggle the SSS switch ON. The set stop address can be
confirmed with the Stop Address Display function.

SO0 S1 %2 $3 S4 S5 s6 97

LO-L11 0Ol1d
Switch $0-57 1 0 1 0 0 0 0 1 SADO-11
1\ J
w7 '
A 1
Toggle the CNT switch
S0 $1 $2 83 S$4 S5 S6  §7
LO-L11 New
Switch $0-$7 |SADO|SAD1|SAD2|SAD3 SADO-3
Toggle the SSS switch
S0 81 S$2 S$3 S4 S5 S6 87
LO-L11 New

Switch 50-S7 |SAD4|SADS5|SAD6 |SAD7|SADS | SAD9 | SAD10|SAD11 SAD4-11

Toggle the SSS switch

(STOP ADDRESS Set complete)

Setting the Branch Address

(1) setting the Branch Address Mode
Set switches $0 through $7 to $A2 and toggle the CNT switch.

(2) Setting the Branch Address
After setting the Branch Address Mode, set the upper 4 bits of
the branch address on switches $0 through $3 and toggle the SSS
switch. The Branch Address of the upper 4 bits set can be con-
firmed with the Branch Address Display function. The lower 8 bits

of the branch address are set by switches $0 through $7. (The
Branch Address Register is provided only for the upper 4 bits.)
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S0 s1 s$2 $3 S4 $5 $6 s7
Switch $0-$7 1 0 1 0 0 0 1 0
u J \ J
Y Y
A 2
Toggle the CNT switch
S0 81 %2 83 sS4 85 86 87
Switch $0-$7 |BADO|BAD1|BAD2|BAD3
Toggle the SSS switch
S0 S1 S$2 83 S84 S5 S6 97
Switch $0-$7 |BAD4|BADS5|BAD6 |BAD7 |BADS |BAD9 |BAD10 {BAD11

(BRANCH ADDRESS set complete)

Setting the Microprogram Address

When the microprogram is in the step mode, the microprogram can be
branched to a certain address from the field tester by changing the
contents of the CS address register. After changing the CS address,
if the program is single-steppad using the SSS switch, the program is
executed from the changed address. If the step mode is released, the

Lo-L3 0l1d
BADO-3

LO-L3 New
BADO-3

LO-L3 New
BADO-3

microprogram automatically starts from the changed address.

(1) setting the Microprogram Address Mode

After setting the microprocessor into the Step Mode and setting
switches $0 through $7 to $A4, switches $0 through $7 are set to

the CS address mode by toggling the CNT switch.

(2) Setting the CS Address Register

After setting Microprogram Address Mode, set the upper 4 bits of
the CS address (CADO through 3) on switches $0 through $3 and
toggle the SSS switch. Set the lower 8 bits of the CS address on

switches $0 through $7 and the SSS switch.

The address can be confirmed using the Microprogram Address

Display function.
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S0 81 $2 $3 S4 S5 86 87

Lo-L11 Old
Switch $0-$7 1 0 1 0 0 1 0 0 CADO-11
N ) \ J
Y h'd
A 4
Toggle the CNT switch
S0 81 S$2 83 S4 S5 S6 87
LO-L3 New
Switch $0-$7 |CADO|CAD1|CAD2|CAD3 CADO-3
Toggle the SSS switch
S0 S$1 S$2 $3 S$4 S5 S6 87
L4-L11 New

Switch $0-$7 |CAD4|CAD5|CAD6 |CAD7|CAD8|CAD9|CAD10|CAD11 CAD4~-11

(Cs Address set complete)

Setting the Address Compare Control Flag

Set switches $0 through $3 to $C and set the desired Address Compare
Control Flag on $4 through $7. Then, toggle the CNT switch.

S0 S$1 $2 S3 84 05 S6 §7

Switch $50-87 1 1 0 0 |S.ADC|{B.ADC|I.ADC|{W.ADC

Toggle the CNT switch

(Address Compare Control Flag Set complete)

S.ADC : STOP, ADDRESS COMPARE
When the address of the microprogram coincides with the address
specified by the Stop Address Register, the microprogram stops.
B.ADC : BRANCH, ADDRESS COMPARE

When the microprogram coincides with the address specified by the
Stop Address Register, the microprogram is forced to branch to
the address indicated by the Branch Address Register and SWO
through SW7.
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I.ADC : INDICATE, ADDRESS COMPARE

When the microprogram coincides with the aaddress specified by
the Stop Address Register, the contents of the register whose
address is specified by SW1 through SW7 is displayed on LO
through L7.

W.ADC WRITE, ADDRESS COMPARE

When the microprogram coincides with the address specified by the
Stop Address Register, the contents of the RWD (Register Write
Data) register is written into the register whose address is
specified by SW1 through SW7.

LAMP TEST/SYSTEM RESET

If switches $0 through $3 are set to $F, lamps LO through Li1i turn ON.
Also, System Reset is performed if the CNT switch is toggled.

Note: Since System Reset affects the Microprogram Control function
depending on conditions of $4 through $7, exercise caution.
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FIELD TESTER OPERATION WITH THE FMT

OFFLINE COMMAND EXECUTION PARAMETERS

Address

Reg. Name 0 1 2 3 4 5 6 7

Bit

Off-line Control $3C U.STP|UC.RP|UX.STP|UX.RW|UX.RV|RPOS |REPET | TUSCAN

Off-line Device SBCT — —_— —_— -— |DVAO|DVAL | DVA2
Address S3E

(1)

(2)

(3)

(4)

SDIAO through SDIA3 are the same as the 4 byte diagnostic flag
(1isted below).

SDIAO (address $38)

SDIA1l (address $39) Diagnostic flag bytes
SDIA2 (address $3A) 0 through 3
SDIA3 (address $3B)

When FMT is in offline status and if diagnostic flag bytes are
set directly in these registers (without executing the above
commands), the specified diagnostic operation can be performed by
executing the command operation (without chaining to SDIA
command). The SDIA data once set will not be altered until the
FMT is set to the online status or to system reset.

Tape Unit Scan

When the OFCNTL register TUSCAN byte is set ’1’, the OFLDVA
register (OFDVAO through 6 byte data) is advanced by 1. If the
repeat bit has also been set ’'1', commands are issued serially to
all MIUs.

REPEAT

When the OFLCNT register REPEAT bit is reset (’0’), a command is
executed whenever the SSS switch is toggled.

If thé REPEAT bit is '1’, the command activated by SSS switch is
repeated continuously. In this case, all the functions specified
by other bits are valid.

Reposition

The following offline repositioning operations are performed when
the OFLCNT register RPS bit is set. The commands and addresses
entered in OFLCMD and OFLDVAO through 2 remain unchanged after
offline repositioning is complete.
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TABLE 6.

(5)

FIELD TESTER OPERATION WITH THE FMT

Offline reposition.

Commands set in
OFLCMD register Offline Reposition Operation

S01 (wWrite) Back space command is executed after
a Write Command. However if IDBSK
(ID Burst check) at sense byte 5 bit
3 or SAGC (bytes8, bit4) is activated,
the Rewind Command will be executed
instead of the Back Space Command.

$02 (Read) Back Space Command follows the Read
Command. However, if NCAP (Not
capable) has occurred, the Rewind
Command will be executed.

$S0C (Backward Space Command follows the Backward
Read) Read Command.

Other Commands No operation.

UEX Function
The following operation is executed when UEX bit is included in

the END status by using combinations of STP, UEX, REW, UEX,
REV.UEX in OFLCNT register.
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TABLE 7. UEX functions.

STP REW REV

JUEX | .UEX | .UEX UEX Function Description

1 X X Processing is looped within the offline ser-
vice routine from the time UEX bit is turned
on till STP.UEX bit is reset '0’ or SINH is
specified.

0 0 0 No operation (UEX bit is not checked)

0 0 1 When UEX bit is set ’'1’ the OFLCMD register
command codes are replaced by Reverse Com—
mands as follows:

0ld OFLCMD —>  New OFLCMD
WT($01) —>  BRD($0C)
RD($02) —>  BRD($0C)
BRD($0C) —>  RD($02)
SP($37) —>  BSP($27)
BSP($27) —_— SP($37)
ERS($17) —>  BRD(S$0C)
WIM(S1F) —>  BSPF($2F)
DSE($97) —>  BSPF($2F)
NOP($03) —>  BRD($0C)
Others —> Not changed

0 1 0 Rewind Command is issued when UEX bit is set
!ll" .

0 1 1 Rewinds MIU by issuing a rewind command when
UEX bit is set ('1'). At this stage the
MIUs are reversed from normal speed to high
speed or from high speed mode to normal
speed.
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(6)

TABLE 8.

(7)

UCK Function

If UCK bit is included in End Status, the operations shown in
Table 8 are performed. The operations are specified by
combinations of the STF.UCK, RPS.UCK bits. ERERF lamp is turned
ON when the UCK bit is set 'L’ (Errors exist when the lamp is
ON).

UCK functions.

STP RPS
JUCK | .UCK UCK Function Description

0 0 UCK bit is not checked.

0 1 The repositioning operation described in
step (4) is executed when the UCK bit is
set ('1'). Any errors in this operation
are ignored (UCK).

1 0 Processing is looped within the offline
service route from the time UCK bit is
set ('1’) until STP.UCK bit is reset or
SINH is asserted.

1 1 The repositioning operation in (4) is
executed when the UCK bit is set. Any
new errors (UCK) during repositioning
operation are looped in the offline ser—
vice routine until STP.UCK bit is reset
'0’ or SINH is asserted.

SINH (Start Inhibit)

When SINH bit on the field tester is asserted, commands 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, commands
will again be issued (if REPEAT is active).

Commands are temporarily inhibited if SINH bit is set (ON) when

REPEAT has been specified. This facilitates temporary stopping
or starting of commands in manual mode.
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OPERATIONAL FUNCTIONS OF THE FIELD TESTER

Table 9 lists various functions of field tester operation. Examples of
field tester operation are described after Table 9. Expressions used in
the examples are as follows:

(a)

(b)

(c)

(d)

(e)

Expression $OF indicates that $0 through $7 are to be set to a
hexadecimal OF, and expression $0F CNT indicates that after $0
through $7 are set to $OF, the switch CNT is toggled.

Similarly, expression $3B SSS indicates that $0 through $7 are
set to a hexadecimal 3B and switch SSS is toggled.

Expression "ONL/OFL = ONL" indicates that the switch field tester
ONL/OFL is set to the ONL position.

Accordingly, expression "ONL/OFL = OFL" indicates that this
switch is set to the OFL position.

The practical examples given are for maintenance, and do not
explain all functions listed in Table 9.
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TABLE 9. Operational functions of the field tester.

Switch Display
Item| Hex. | Set
$0 | §1 | 8283|455 96| $7| code | key Wwlw|mw|wL|4|5|w|L7{18|I1| L L1
2 10| 0} 0| 0| 0| 0} 0] 83 | — Iggrfm‘y?oesigml SLIG| OPI|DXFO|RQIA| RTA:IXRQ DCYBIGgERRE‘AOPHLTPRR
3 1 4] 1 [} o 0 @ 1 Al —_— address di
Sep dlsplaySADSADSADSADSADSADSADSADSADSADSADSAD
1|1 @] 1| @ 0| @] 1| A | QT | Stop address mode 2] 1| 2 3} 4 S| 6] 7| 8| 2|lw@|1n
SAD} SAD| siD} SAD| —| —| —] —| XX SSS | Set upper SAD
g 1 2 3
SAD| SAD| SAD| SAD| SAD| SAD| SAD| SAD| XX SSS | Set lower SAD
41 51 6 7|1 8] 9{18 |11
4| 1| 0|1l @ 0| 6| 1{ 6| A2 | — dlsjf.aaddm
ifo[ il ol ol o vl o] % J'aw| suhiaess mose | mp) mpl | mp| 5P| 5P| up| p| NPl KD| AP 1P
B%DBiADBlz\DBgD XX SSS | Set wpper RAD
BAD| BAD| BAD| BAD| BAD| BAD| BAD XX — | Set lower BAD
41 51 6| 7| 81 9118|111
5|1 @] 1| 8| 6| 1| @| @| M | — | CS aliress display
1{ 06| 1 @ 6| 1| @6 6| 2 | QT | CSaldress node CAD| CAD| CAD] CAD| CAD| CAD| CAD{ CAD| CAD| CAD| CAD| CAD|
211 2| 3| 4 5/ 6} 77 8] 9|11
Set lower CAD
CAD| CAD| CAD] CAD| CAD| CAD| CAD| CAD| XX 5SS
4) 51 61 7|1 81 9|1g(1n
6| 1| @ 1 1| e} 2| 1| | B2 | — %Ewite
el alatelol ilolm [an) alicwieme | g uo) ap) op) ap) 59| 59} 5 i) A A Ap
RD| RWD| RD| RWD| RWD| RWD| RD| FD| XX SSS | Register write data
211 2] 3] 41 5| 6] 7
RAG| RAL] RA2| RA3} RM| RAS| RAG] XX | SSS | Register addess
711 1 ) 8}8 1B | I.|W X | o 288 con-| SO | $1 | $2 3| S. | B. | I. | W
ADC| ADC| ADC|{ ADC ttol&dlsploc'“mge} ¥ 5 ADC| ADC| ADC| ADC
8 1 1 1 @ |STEP|ROSF|STNH| SP2| EX Qr W.cmtmlaylfﬂ.& $@ | $1 | $2 | $3 |STEP|ROSF| SP1} SP2
3D,
91 1 FX | — | Iap test 1 1 1 1 1 1] 1} 1 1 1 1
10 1 1 |STEP|{ROSF|SINH| SP2| FX ONT 'Sysba'nxeset&MP 1 1 1 1 1 1 1 1 1 1 1
amtrol
RAG - RA6  : Register address Address Compare Function: Microprocessor Control Function:
BADO - ?A%ﬂz %‘tgcﬁd gggggss S.ADC : Stop with address campare STEP : Microprocessor ste
CAD - CADl11l : CS (microprogram) address B.ADC : Branch with address campare ROSF : Read on%gist_:orage unction
RWD - RWD7 : Register write data I.ADC : Indicate address campare SINH : Start inhibit
W.ADC : Write register address compare SP2 : e 2
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REGISTER DISPLAY MODE

The FMT microprocessor accomplishes predetermined operations through
the control of 104-byte register (out of which 64 bytes are used for
the RAM). See Table 10 for a list of FMT registers. Using a field
tester, the contents of these registers can be displayed at any time.

The procedure to display the register contents is to set $0 through $7
and toggle the CNT switch.

If the microprocessor is in the halt status, the register contents
will be displayed when switches $0 through $7 are set. If the
microprocessor program is running, the CNT switch must be toggled
after setting $0 through $7.

When the microprocessor in the FMT is set in the STEP or halt status,
the PHLT bit (L10 when $0 through 57 are set to $80) lights.

Register display:

SYY CNT

YY: Register address

For example, use Table 10 to check for the presence or absence of 800.
The 800 bpi option PCA is installed in slot 1A01 of the FMT. To
check whether the 800 bpi option is present, display the contents of
register address $6F (ZOP register) as follows:

[ 86F CNT |

800 bpi option 800 bpi option
is present. is absent.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
INTERFACE SIGNAL DISPLAY

Principal interface signals that indicate the operational condition of
the FMT, and signals indicating the status of the microprocessor, can
be displayed by a field tester. The display function is available
when the FMT is in any status. The procedure for display is to set
S0 through S7 to $80. Then, the interface signals are displayed on LO
through Li1.

Interface Signal Display:

580

Example 1: Inspect the microprocessor to determine whether it is in the
Halt status. When the PHLT (L10) signal is ’1’, it indicates
that the microprocessor is in the halt status.

580

Yes PHLT= ri’

L10 light?

Microprocessor is running Microprocessor is in
a halt status
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

Example 2: Monitoring of ERRF Bit. When setting the FMT in the offline
status and executing a command from a field tester, the FMT is
informed of the result of the execution through ERRF bit. When

='1', it indicates that there is an error.

StarD

380

command is being Yes
executed, repeat para-
meter designated?

When there is an error,
No lamp L8 lights. If there

is no exror in the re-

sult of command execu-

When there is an tion, lamp L8 is off.
error in the result, Thus, the execution result
lamp L8 lights. can also be monitored in

the repeat mode.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

MICROPROGRAM ADDRESS DISPLAY

A microprogram for the FMT is stored in the ROM which plays the
role of control storage (CS). The processor takes micro—instruc-
tions from the CS. The content of the address register for
reading out micro-instructions from the CS can be displayed using
a field tester.

When the processor is in the 'STEP’ status, the step forwarding
of the program sequence can be verified. If the processor is in
the 'RUN’ status, LO will light, which is effective for mainte-
nance.

The procedure for display is to set $0 through $7 to SA4.

CS ADDRESS DISPLAY:

SA4

Example 1: Inspect the CS address with the processor in the 'RUN’ status.

Cstart)

SA4

|

v
See L0 through Li11.

when the FMT is in the idle state, the program is stored in lower
address ($0X to $1X). LO through L2 are off and L3 through L11
are half lit (half lighting of $1F).
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

Example 2: Observe CS address during the execution of command.

(Start)

SA4

LO - L11 are observed.

L0 - L11 blink during command execution.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
- REGISTER WRITE

Data can be written in registers controlled by the microprocessor of the
FMT using a field tester.

Using this function, the operator can provide the microprogram of the FMT
with various data. For example, in case of the executive of a command in
the offline mode, various parameters necessary for the execution of a
command can be specified by writing data in a particular register. For
maintenance purpose, the register write function is a means of specifying
parameters.

Writing predetermined data in a register is accomplished as follows:

Register Write:

'B2' CNT

'dd' SsS dd: Write data

'aa' SSS aa: Register address

Example 1: Command Code Setting to Offline Command Register
To issue a command from a field tester in the offline mode of the
FMT, the commandcode needs to be set in the OFLCMD register
(address $3D).

Write the write command code ($01) in the OFLCMD register as

follows:
Cstart)

SB2 CNT
So1 SSS
S3D SSS

To confirm that the command code

is correctly set in the OFLCMD

register,

$3D CNT, .... Register display
then check LO - L7 = $01
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

Example 2: Register Function Check.

If there is doubt about the function of a register, a field
tester is useful for writing data in the register by using the
register write function. Use DVBO register (address $75) as an

example.

The compare address is set by the following operations.

SF8 CNT
y

$B2 CNT

SFF SSS

875 SsS

Perform system reset and set the
microprogram of the FMT in the
'STEP’ status,

Write SFF in DVBO register.

No

lamps LO-L7 -~

$00 SSs
$75 Sss

lamps LO-L7

Y

No

5ince the FMT is in the 'STEP’ status,
the result is immediately indicated in
the register.

There is an error in the
bits which are not 1lit.
(They cannot be set.)

turned off?

DVBO register
is normal.

BO3P-5280-0341...02A

-$B2 CNT |<—HWrite 00’ in DVBO register.

Any lamp(s)

incorrect. (They cannot

be reset.)

lit is
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

CS PARITY SCAN

With the field tester, all addresses ($0000 to $1FFF) of CS can be scanned
to check parity. To start CS parity scan, the ROSF bit must be set. When
the scan begins, it is repeated until the ROSF bit is reset or a parity
error is detected. When the STEP bit and ROSF bit are set, the scan is
stepped forward by toggling the SSS switch.

To start CS Parity Scan

SF4 CNT

To end (reset)

| sr0  onT

Example: Perform parity scan of all CS addresses.

SF4  CNT | System reset & ROSF

SA4 CS address display

If a parity error occurs, the
processor halts (PHLT='1’,
PERR='1'), 1If no parity error
occurs, all the lamps LO-L11
are in the half lit state
(PHLT='0"). ‘

L SFO CNT ] System reset & terminate
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
ADDRESS COMPARE

A field tester can ensure that control passes a particular
microprogram address. When control passes the address, the field
tester can direct the processor to halt, to bypass to another address,

to display the content of register, to write data in a register, and
SO on.

However, to use these functions efficiently, knowledge of the contents
of the microprogram and register is required. Therefore, these
functions are not normally used for the maintenance purpose. This
example is for reference only.

Whether or not control passes a particular microprogram address can be

verified by displaying the ACMP signal. The ACMP signal can be reset
by toggling the SSS switch.

Other functions are specified by the following procedure.

SCy CNT
Y:
0] 1 2 3 4 5 6 7
i 1 0 0 [{S.ADC|B.ADC|I.ADC|W.ADC
(\ J \ ]
s D'
sc S4

The compare address is set by the following operation.

SAl CNT
$1X SSS X: Arbitrary
Smn SsS imn: Compare address

In addition, since the compare output appears at card pin BEZ of 1A07,
the timing can be observed by an oscilloscope.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
Example 1: Confirm the execution of an Analysis Routine
When an Interrupt occurs in the processor of the FMT, control passes

microprogram address '100’. The example of displaying the content of

LCMD register (address $0B) at the time when an Interrupt occurs is
explained below.

(Start)

SA1 CNT
$S10 SSSs Compare address = '100’
S00 SSS
Sc2 CNT I.ADC
$SOB Indicate register address

Command execution

When initiation from the
channel takes place, a
trap occurs. Accord-
ingly, every time the
initiation takes place,
the content of LCMD reg—~
ister, the code of the
command executed the most
recently is displayed.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
Example 2: Address Compare Stop
The example of halting the processor immediately after control passes

microprogram address 'FFO’ of the FMT is shown below. Address 'FFO’
is the address which control passes when a reset routine is executed.

Start)
SAL CNT
SFO SSS Compare address 'FFO’
SFO SSS ,
SC8 CNT S.ADC
SA4 CS address display

When is it intended to execute the
reset routine, the processor halts.
Then, LO - L1l1 (CS address)
displays the next address. To
release the processor from the halt
status, switch SSS has to be turned
on. However, 1if the address
compare is successful again, the
processor will halt.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

COMMAND EXECUTION IN THE OFFLINE STATUS OF THE FMT

If the FMT is in the offline mode, a command can be issued to the FMT
by using a field tester. Command code, byte count, device address and
other parameters can be provided by writing appropriate data in
predetermined registers.

All the registers concerned with command execution in the offline mode
of the FMT are listed below.

SDIAO  (address $38)
SDIA1L (address $39) Diagnostic flag bytes 0 - 3
SDIA2  (address $3A)
SDIA3 (address $3B)

OFLCNT (address $3C) ... Command execution control parameter
OFLCMD (address $3D) ... Command code

OFLDVA (address S$S3E) ... Device address

BCT (address S$3F) ... Byte count

Since these registers are not reset except the case of the FMT power
on, once they are set, it is not necessary to set them again unless
any change is required.

Note 1: The write data in a write command is always $FF. Also, the
data read by a read command is not sent out to the channel.

Note 2: When the command reverse function (REV.UEX parameter) is
specified, the content of OFLCMD register changes. Also,
when TUSCAN parameter is specified the content of OFLDVA
register changes.
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PART I.3 FIELD TESTER OPERATION WITH THE FMI
Example: Command Execution

Contents of SDIAO - SDIA3 are usually $00. The following
operation is carried out when it is ensured that the contents of
these registers are $00. The content of SINH is '0’.

%@

Set Offline Command code is set in the
Comand | register address $3D (OFLCMD)
register write B2 CNT
operation SYy ssS $YY: Command Code
$3D  8SS
No

Yes
Set Byte Byte Count Value is set in the
Counter register address $3F (BCT).
This operation can be bypassed
$B2 CNT if not necessary.
SYY S5S
$S3F SSS SYY: Byte Count Value

Set SBCT,
Device Address
$B2 CNT
Syy 5SS SYY: 0 SBCT -
S3E 5SS 5 — 7 DEVICE ADDRESS

|

set offline
Control Bit Offline Control Bit is set in
the register address $3C

$B2 CNT (OFLCNT)

syy SSS
$3C sss SYY: Offline Control Bit

[ 8SS ON Command Initiation

Command Execution
Start
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
UNIT CHECK PARAMETER

When a command is executed in the offline mode of the FMT by a field
tester, the following operations can be done if the result of the
command execution causes an error (unit check is set). These
operations are specified by UC.STP (unit check-step) and UC.RP (unit
check-repeat) bits (bit 0 and bit 1) of OFLCNT register (address $3C).

Unit Check Parameters
UC.STP UC.RP
0 0 ..... No function

0 1 ceeee When UCK (unit check) occurs, the repositioning
operation ) is performed. An error during
repositioning is disregarded.

1 0 ..... When UCK occurs, the microprogram performs
"looping" after executing a command. Looping
continues until SINH bit is set, UC.STP
parameter is reset, or system reset is asserted.

1 R When UCK occurs, the repositioning operation is
performed. If there is a new error during
repositioning, the microprogram performs looping
after the repositioning operation. The release
condition for looping is the same as above.

Notes:

A Repositioning operation

For the write command ——> After backspacing an error block, an
erase command is executed. (In case
an error occurs during writing, a
rewind command is executed.)

For the read conmand -——> An error block 1is backspaced.
For the read backward

cormmand > An error block is spaced.
For other commands ——> No operation

£2\ suw

If UC.STP or UEX.STP parameter is specified and the microprogram is in
a loop, the loop is released when SINH bit is set. If the REPEAT

parameter is specified, the next command is suppressed by setting SINH

gitt:: on. The command execution can be resumed by resetting the SINH
it.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

Example: Writing 16-byte data to the MTU.
It is assumed that writing is performed as far as the EOT, and
when there is a write error, repositioning takes place. Also,

when there is an error during reposition, writing is interrupted,
looping is executed and then the sense byte is checked.

@art

Command SDIAO — 3 bits are set
to $00 and the SINH bit is

\ reset.
$B2 CNT
501 SSS OFLCMD register = $01
S$3D SSS
sB2 CNT
$81 S8S OFLDVA register = $81
S3F SSS
$B2 CNT
3510 sss BCT register = $10
S3F 8SS
\
sB2 CNT Control parameter
sc2 SSS
$3C SSS UC.RP = 1
UC.STP = 1
(i:> REPEAT = 1
SE2 CNT SINH = '1’

Check registers

SBO — SB23.
Yes
TI?
No (EOT)

In the command execu-
tion in the offline
mode of the FMT writing Check reason for
cannot be executed error
following the EOT.
(Writing terminates)

No

SINH = '0’
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

UNIT EXCEPTION PARAMETER

when the field tester executes a command in the FMT offline mode,

the

following operations can be handled by the field tester if the

microprogram termination status contains the 'Unit-Exception’
parameter.
— UEX Parameters
UEX.STP UEX.REW UEX.REV

1 X X ceuves when UEX is detected, the microprogram
is looped. Release from the loop can
be done by resetting UEX.STP
parameter, setting the SINH bit, or by
the system reset.

0 0 0 tevee No function

0 0 1 ... when UEX is detected, the content of
OFLCMD register is converted into the
reverse command code 1 and execution
is continued.

0 1 0 When UEX is detected, the Rewind com—
mand is executed.

0 1 0 ceeves When UEX 1is detected, the REWIND
command is executed. The speed mode
is then reversed (Normal speed <—>
high speed) to continue the command
execution.

Note:
1 Reverse commands
0ld OFLCMD Reversed
new OFLCMD

WRT (06) > RDB (05) ..... When EOT is detected
RDF (04) > RDB (05) ..... When a tape mark is detected
RDB (05) > RDF (04) ..... When a tape mark is detected
Sp  (0B) > BSP (09) ..... When a tape mark is detected
BSP (09) > SP (0B) ..... When a tape mark is detected
ERS (0D) > RDB (05) .¢eu. when EOT is detected
WwIM (0C) > BSPF(08) ..... When EOT is detected
DSE (1D) > BSPF(08)
NOP (00) > RDB (05)
Others No change
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

Example: Repetitive forward and backward read of blocks between two
adjacent tape marks is shown in Figure 3.

Tape Tape
mark . mark

v
A4

)

The head is assumed to be located
at position a, b, or c.

Figure 3. Repetitive forward/backward read.

sB2 CNT

$02 SSS OFLCMD register

$3D SSS

$B2 CNT

$00 SSS OFLDVA register

S3E SSS

$B2 CNT

SOA SSS Control parameter UEX.REV

S3C SSS
! SINH bit is assumed to be '0’
S58S

In this example,

(1) $B2 = "Enter the register write mode."

(2) $02 = "Data to be written into the register.”
In this case, $02 means "write in a streaming mode to EOT."

(3) $3D = "Register location in which the data is being written."
In this case, $3D is the location of the OFLCMD register. OFLCMD
= offline command

The offline command is issued here to write in a streaming (high
speed) mode. The next box selects the MTU to be used. OFLDVA =
offline device address. $00 means MTIU #0.
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PART I.3 FIELD TESTER OPERATION WITH THE FMI

The next group of instructions sets the control parameter OA = data to
be written into register $3C which is OFLCNT. OFLCNT = offline
control. Entering $0A at this register sets UX.RV and REPEAT. UX.RV
causes the tape rotation direction to reverse when the tape mark is
detected.

when all of these instructions are accomplished, the tape will be set
in motion when SSS is toggled. If nothing happens (no tape movement),
this means SINH is set to ’1’. This can be checked by displaying
register CEB ($7). SINH is bit 3 (lamp 3). If the lamp is on, SINH
(start inhibit) has been set and motion cannot be accomplished. To
clear the register (set SINH to 0), first enter $B2, CNT; second,
enter $00, (00 will set all bits including SINH to 0) and toggle SSS.
Finally, select the CEB ($7F) register and toggle the SSS switch.
This should clear the register, thereby setting SINH to '0’. Check
this by displaying the CEB register.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
TUSCAN PARAMETER

When the FMT is in the offline mode, a field tester can lssue a
command to all the MTUs connected to the FMT sequentially. The

parameter used for this purpose is TUSCAN bit (bit 7 of OFLCNT
register address $3C).

When the TUSCAN parameter is specified, the device address of OFLDVA
register is increased by 1 (when the address is #7, it is incremented
to #0) when the FMT microprogram completes the execution of a command
to a particular MIU (including repositioning).

If a REPEAT parameter is not set, the SSS switch must be toggled for
each MIU. If a REPFAT parameter is specified, the SSS switch is only
toggled to start execution.

It is not practical to use the TUSCAN parameter together with UC.STP
parameter since UCK is reported by MTUs which are in the NOT READY
status (or which are not operational) and therefore, looping is not
performed when the command is issued to the address of that MTU.

It is recommended that the TUSCAN parameter is used with UC.RP
parameter and REPEAT parameter (not with UC.STP parameter) to operate
a number of MIUs concurrently and observe their operation.

Example: Writing 1024-byte data on MIUs #0 - #3

When writing reaches the EOT, the tape is rewound, and writing
continued. (UEX.REW parameter)

When an error occurs during the write operation, repositioning is
implemented. (UC.RP parameter)
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

When an error occurs during the repositioning, looping is

(Stard)

prohibited.
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$B2
$01
$30

SB2
553
$3C

$B2
$20
S3F

CNT

CNT
SSS

CNT

SSS

when the command execution is
executed by a field tester, the
FMT is assumed to be offline.

OFLCMD register = $01

Control parameter
UEX.REW, UC.RP
REPEAT, TUSCAN

BCT ... 1024 bytes

SINH bit must be ’0’.

Although the MIU which is not in the
READY status is set in UCK (IRQ), the
command is executed. (No looping)
Accordingly, the MIU may be set in
the READY status after executing the
above operation. In this case, when
the MIU is set in the READY status,
the write operation can start.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
GO-DOWN-TIME PARAMETER

GDT parameter provides predetermined elapsed time between the
termination command and when the next command is executed. This

elapsed time is determined by the content of registers SDIA2 and
SDIA3.

SDIAO
(838) GDT

v
Elapsed time Tgdt

'

SDIA2 (S3A) SDIA3 ($3B)

MSB LSB

\ J
Y

(Tgdt) decimal X 0.05 [ms]
Note:

The diagnostic flag byte register (SDIAO — SDIA3, address $38 to $3B)
is effective when the FMT is offline. When the FMT is in the online

mode, the diagnostic flag byte register is given by a Set Diagnose
command.

Example: Repetitive Forward Reading of Data Block N at every 6.4 ms (Using
RPOS parameter)

MTU #0 is loaded with a tape with at least 3 data blocks written

as shown in Figure 4. The magnetic head is assumed to be located
at position@ ‘

N-1 N N+

6.4 ms delay

.4 ws delay

[

Figure 4.
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PART I.3 FIELD TESTER OPERATION WITH THE FMT

Repetitive forward read using RPOS parameter (continued).

(Stard
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$B2 CNT
$02 SSS
$3D 8SS
$B2 CNT
$00 SSS
S3E SSS
S$B2 CNT
S06 SSS
$3c SSS
$B2 CNT
$10 SsS
$38 SSS
$B2 CNT
$S00 5SS
S3E 5SS
$B2 CNT
$80 SSS
$3B 5SS

OFLCMD = 02

OFLDVA = 00

OFLNT = 06

RPOS parameter
Repeat parameter

SDIAO = 10
(GDT parameter)

SDIA2 = 00
This part may be omitted when
SDIA2 is already 00.

SDIA3 = 80
GDT = 6.4 ms
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PART I.3 FIELD TESTER OPERATION WITH THE FMT
TEST MIS

When the TMTS parameter is set at bit 7 of the diagnostic flag byte
register 0 (SDIAO0 — address $38), and a SET DIAGNOSE command (command
code $4B) is issued, a diagnostic program for the FMT can be executed.

0 1 2 3 4 5 6 7
SDIAO

(838) TMTS

If there 1s an error in the diagnostic result, the unit check is
contained in the end status. (EQC) The operator of field tester can
obtain the diagnostic result by checking whether ERRF (L8 at SO - $80)
is 1it or DSB (address $08). To execute the TEST MTS, a SET DIAGNOSE
command must be issued to the MTU which is the READY status.

Example: Execute Test MIS for MIU #3.

It is assumed that the execution uses REPEAT parameter and the
UC.STP parameter and is repeated until an error occurs.

(Start

Load a tape on MTU #3.
MIU #3 is in a READY

status.
SB2 CNT
So1 SSS SDIAO, TMIS parameter
$38 SSS
SB2 CNT OFLCMD = $4B
S4B SIS $4B: Set Diagnose
33D SSS command code
SB2 CNT
$03 SSS OFLDVA = 03
S3E SSS
$B2 CNT
3$82 SSS OFLCNT:
33C SSS UC.STP, REPEAT parameter
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PART I.3 | FIELD TESTER OPERATION WITH THE FMT

i

SSS
|

TMTS is executed

$80 Interface signal display

L8 lights? Yes

ERRF signal? J{

Check sense data registers
SBO — SB23 (address $20 to

$2B)
Terminate
execution?
Yes SE2 CNT |<—SINH ON

Y < Release loop
$B2 CNT Reset SE0 CNT | <——SINH OFF
$00 SSS REPEAT
83C sss parameter < Resume

END
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PART IT MAINTENANCE

INTRODUCTION

Part II of the Maintenance Manual is divided into 11 sections. 1In
general, the material contained in Part II will be used to determine
what corrective actions to take when the MTU is not operating
properly. In most cases, the user will refer to sections on
troubleshooting error codes that are displayed on the MIU front panel
or error codes that are accessible when the field tester is connected
to the FMT.

when a fault has been isolated, Part II directs the user to the proper
maintenance action. The user will then perform either a check and
adjustment procedure, or replace the faulty equipment, as specified by
the error code description or troubleshooting flowchart.

To assist the user in quick locating a maintenance action, tabs are

provided to identify each topic. The topics covered in Part II are as
follows:

® Section A: MIU error codes and troubleshooting

® Section B: Power supply unit troubleshooting

® Section C: FMT and MIU offline and online diagnostics
e Section D: Status line troubleshooting

@ Section H: Preventive maintenance

® Section J: Cleaning

® Section K: Check and adjustment procedures

e Section L: Subassembly replacement

® Appendix A: Glossary of terms

e Appendix B: Signals used in logical circuits
® Appendix C: MIU registers

PCA LOCATION

Throughout Part II of the Maintenance Manual, printed circuit
assemblies (PCAs) are identified by slot number in the MTU or FMT
logic gates or by their common names, such as write/read PCA. Use
Figure 1 and Table 1 to locate PCAs in the MIU. For example, in model
M2434L1 (master unit), slot 1A05 of the MTU logic gate contains the
PCA identified as 512648U (P/N C16B-5126—-048#U). This PCA is referred
to as "1A05 in the MTU" throughout the Maintenance Manual. Similarly,
use Figure 2 and Table 2 to locate PCAs in the FMT. When removing
PCAs from a logic gate, use PCA removal tool (P/N C960-0300-T001).
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PART II MAINTENANCE

fos|0s 104103 02]01

i

MIU logic gate

Swing open

180 degrees
for access
Write/read Dislt;ai\bution
PCA
b (see table 2)
Tape Drive _
PCA A :
Tape Drive !
PCA B
!
i
MIU front view
Figure 1.
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PART II MAINTENANCE

Table 1. MIU PCA location
Madel MIU PCA logic gate Tape drive | Tape drive | Write/read
nunber
1A01/1A02 1A03/1a84 1A05 1706 A PCA B PCA PCA
M2430L P/N Bl6B~ P/N Bl6B- P/N Cl6B- P/N Cl6B~ P/N Bl6B- P/N Bl6B~ P/N Bl6B-
(slave to |7220-0020 A#U|7190-0020 A#U|5126~-0480 #U|5126-0490 #U} 72100200 7210-0200 7240-0033 A#U
M2434L) Power unit TKBMU 5126460 5126490 AU AU WRIMU
VQiMu Tape drive | Tape drive
M2431L TVAMU TVBMU P/N BL6B~7260
(slave to -0020 A#U
M2434L) WRKMU
M2432L P/N Bl6B~7230
(slave to -0030 A#U
M2435L/6L) WREMU
M2433L P/N B16B-7250
(slave to -0020 A#U
M2435L) WRIMU
P/N B16B~7240
M2434L1 -003@ AU
WRIMU
M24341L2
P/N B16B-7230
M2435L1 -0030 A#U
WRHMU
P/N BL6B-7190¢
M2435L.2 -2100 A#U
TKHMU
P/N Cl6L~
M24361.1 5325-021 #U
532521U
M24361.2
M243618
B03P-528(0-0341...02A Part ITI - 3




PART II MAINTENANCE MANUAL

FMT #1

10 09 08 07 06 05 04 03 02 Ol

FMT #0 logic gate

Formatter (FMT #0 and #1)
front view

Figure 2. FMT PCA location diagram.
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PART II MAINTENANCE

Table 2. FMT PCA location.
Model FMI' PCA logic gate
number - Distribution
1A01 1aQ2 1A03 1A04 1a05 1A06 1a@7 1208 board
M2430L
(slave to
M2434L)
M2431L
(slave to
M2434L)
None None None None None None None None None
M2432L
(slave to
M2435L/6L) ,
M2433L
(slave to
M2435L)
P/N C16B-|P/N Cl6B- P/N Cl6B-|P/N Cl6B-|P/N C16B-|P/N Cl6B-|P/N C16B~|P/N B16B-7390~-
M2434L1 5121-0899| 51210889 5500-0880 | 5126-0369| 5121-0860| 5127-0920| 5125-0670 | 0910A
#U #U #U #U #U #U #U 739001 DGAMU
5121890 |512188U 550088U |512636U |512186U |512792U |512567U0
o (read) | (read) (VFO) (DV INT)| (write) P/N B16B~7390-
M24341.2 (809 bpi) 2020A
739002
None P/N Cl6B- P/N B16B-7390-
M2435L1 55090870 0010A
$#U 739001 DGAMU
(VFo)
P/N Bl6B-7390-
M2435L2 2020A
) 739002
P/N C16B~ P/N B16B-7390-
M2436L1 None 5326-0610 2012Aa
#U 739002 DGAMU
5326610
P/N B16B-7399
M2436L2 9020A
739092
M2436L8 None None None None None None None None None

BO3P-5280-0341...02A
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A0000 MIU ERROR CODES AND TROUBLESHOOTING

INTRODUCTION

Section A provides MTU troubleshooting based on the 2-digit error code
displayed on the MTU front panel. Begin troubleshooting by looking up
the error code in the MIU Error Code Table beginning on the following
page (A0001). A description of the error and a reference to the
troubleshooting flow chart (MAP) is given for each error code.

In all cases for which the correction action involves replacing more
than one PCA (printed circuit assembly), the recommended method is to
replace the first PCA listed and determine if the problem has been

corrected. If the problem has not been corrected, replace the second
PCA listed.

Prior to PCA or subassembly replacement, the user should perform any
checks and adjustments (Section K) associated with the problem
description. The same checks and adjustments should also be performed
after corrective maintenance actions. the user should also enusre

that the shorting plugs on a replaced PCA are the same on the
replacement PCA.

A field tester is normally connected to the MTU logic gate during MTU
troubleshooting. Refer to Part I of this manual for instructions on
how to connect and operate the field tester. To assist in MTU
troubleshooting or checkout after corrective action, the diagnostic
routines (Section C) can be performed.
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A0001 MIU ERROR CODE TABLE

Error Description Cause of Refer
code error to
00 o When the Unit Check is lit on the MIU front Hardware A0030
panel, a parity error of the ROM is de—- error
tected before execution of the microprogram.
01 o Faulty operation of arithmetic logic unit Hardware A0030
(ALU) during power on. exror
02 0 Faulty execution of a microprogram sub-— Hardware A0030
routine during power on. error
03 o Faulty operation of register at file Hardware A0030
address $00 through $03 during power on. exror
04 o Faulty operation of register at file Hardware A0030
address $04 through $07 during power on. error
05 o Faulty operation of register at file Hardware A0030
address $08 through $S0B during power on. error
06 o Faulty operation of generated register at Hardware A0030
file address $SO0C through $0F during power error
on.
07 o Faulty operation of timer 0 at file Hardware A0030
address $10 during power on. error
08 o Faulty operation of timer 1 at file Hardware A0030
address $11 during power on. error
10 Faulty operation of the counter at file Hardware A0030
address $12. error
11 Faulty operation of general register at Hardware A0030
file address $13. error
12 There is inconsistency between 3 signals Hardware A0031
o Tape present (TP) error
o Beginning of tape (BOT)
o End of tape (EOT)
13 ROMPE (ROM Parity Error)signal, RGPE Hardware A0031
(Register Parity Error) signal, or HUBLK error
(Hub Lock) signal is set incorrectly.
15 TSFL (Test Flag) signal or TST (Test Start) Hardware A0031
signalis set correctly. error

A-2 BO3P-5280—0341...02A



A0001 MIU ERROR CODE TABLE

Error Description Cause of Refer

code error to

16 Faulty operation of the register at file Hardware A0030
address $18. error

17 ONL (Online), INATRP (Interruption), UCHLD Hardware A0031
(Unit Check Hold), TUCHK (Tape Unit Check), error
GAPCT (Gap Control), or TWA (Tape Warning
Area) signal is set incorrectly.

18 RTLAL (Right Tape Loop Alarm), LTLAL (Left Hardware A0031
Tape Loop Alarm), HUBAL (Hub Lock Alamm), error
ECER (erase Circuit Error), WCER (Write
Circuit Error), or WRIST (Write/Read PCA
Installed) is incorrect.

19 CLINF (Column In File), CLINM (Column In Hardware A0031
Machine), or EMMVD (Error Marker Moved) €exrror

. signal is set incorrectly.

20 Failure in STEP6 (Step 6 ALL) — PE level Hardware A0031
setting is incorrect. error

21 WVON (Write Voltage ON), ECON (Erase Hardware A0031
Current ON), AGCOK (SAGC OK) or VELO.1 error
(Velocity Mode 0.1) signal is incorrect.

22 One of the read data detecting signal, Hardware A0031
TMSR 0 - 7, (time sensor 0 through 7) is error
incorrectly set at ’1’.

23 One of the read data detecting signal, Hardware A0031
TMSR 0 - 7, (time sensor 0 through 7) is error
incorrectly set at '1’.

24 GOB (Go Tag), STS (Status Tag), TMSR8 Hardware A0046
(Time Sensor 8), DNOIS (Detected Noise), error
DBOB (Detected Beginning of Block), DIM
(Detected Tape Mark), or 0 (Logical ’'0’)
signal is incorrectly set at '1’, or DIBG
(Detected Inter Block Gap) signal is
incorrectly set at '0’.

25 TMSR8, DNOIS, or DBOB signal is set at '0’, Hardware A0031
or DIBG signal is set at ’1’. error

28 A parity error is detected in ROM during Hardware A0030
the execution of an instruction. error

29 A parity error occurs in LSI register in Hardware A0030
file address $00 to $SOB. exror
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A0001 MTU ERROR CODE TABLE

Error Description Cause of Refer
code error to
30 Current flows even after resetting the Hardware A0043
error marker drive. error A6000
31 The window does not close within a Operator or A0110
prescribed time. Hardware
error
32 Reel hub lock signal is erroneously Hardware A0041
detected. error
35 Front door open is detected during Operator or A0420
unloading. Check that the front door Hardware
is firmly closed. error
36 File column in signal is not set to OFF Hardware A3020
during unloading. error
37 Machine column in signal is not set to OFF Hardware A3020
during unloading. error
38 Tape present signal is not set to OFF after Hardware A3030
the tape has been completely rewound onto error
the file reel during unloading.
40 Front door open is detected during Operator or A0420
unloading. Check that the front door Hardware
is firmly closed. error
41 Cartridge does not open. Check cartridge Hardware A0120
position. error
42 The low tape is not detected within a Hardware A0300
prescribed number of rotations of the error
machine reel.
43 Auto hub is not locked. Hardware A0320
: error
45 The window is not closed. Press the Hardware Ao0110
reset and load button. error
46 File column in signal is incorrectly Hardware A0310
detected. error
47 Machine column in signal is incorrectly Hardware A0310
detected. error
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A0001 MIU ERROR CODE TABLE

Exror Description Cause of Refer

code error to

48 Tape present signal is detected after the Hardware A3030
tape has been rewound for a load retry. error

49 The tape has not passed the BOT/EOT sensor. Hardware A0350
(Tape present signal is not detected. error

50 Reel loaded signal is erroneously detected. Hardware A0360

error

51 Reel loaded signal is not detected. Hardware A0360

error

52 The length from the starting tip of tape Operator A0380
to the BOT marker is too short. (This error
length should be 4.3 to 5.5 m or 14 to
18 feet.)

53 BOT marker cannot be detected within the Operator or A0400
prescribed distance. Hardware

error

54 Machine column in signal is not detected. Hardware A0310

error

55 File column in signal is not detected. Hardware A0310

error

56 Loop alarm is detected after machine reel Hardware A0430
column in signal. error

57 Loop alarm is detected after file reel Hardware A0430
column in signal. error

60 Loop alaxm in file reel column is Hardware A0170
detected when the capstan speed down error A2000
(HSCF) is on.

61 Loop alarm in file reel column is detected Hardware A0170
when the capstan speed down (HSCF) is off. error A2000

62 Loop alarm in machine reel column is Hardware A0170
detected when the capstan speed down (HSCM) error A2000
is on.

63 Loop alarm in machine reel column is Hardware A0170
detected when the capstan speed down (HSCM) error A2000
is off.
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A0001 MTU ERROR CODE TABLE

Exrror Description Cause of Refer

code error to

64 Reel hub lock is released. Hardware A0320

error

65 Front Door open is detected after tape Operator or A0420
is loaded. Check that the front door Hardware
is firmly closed. €error

70 Tach pulse is not detected when capstan Hardware A0550
motor is started. error

71 The phase of capstan tach pulse A/B is Hardware A0550
incorrect. error

72 Capstan continues to turn back and forth Hardware A0500
during position control. (Direction error
detecting signal OD remains set at ’1’.)

73 Capstan does not turn back and forth Hardware A0500
during position control. (Direction error
detecting signal OD remains at '0’.)

74 The range of stop position of the capstan Hardware A0450
is too long (longer than + 36 QIP = error
quarter tach pulse.)

75 The stop position of the capstan is not Hardware A0450
stable when servo lock is applied after error
the capstan stops.

80 Write voltage is turned on during the Hardware A0330
read status, or write voltage is not error
turned off within a prescribed time.

81 Write voltage is turned off during the Hardware A0330
write status, or write voltage is not error
turned on within a prescribed time.

82 Erase current is turned on during the Hardware A0330
read status, or erase current is not error
turned off within a prescribed time.

83 Erase current is turned off during the Hardware A0330
erase status, or the erase current is not error
turned on within a prescribed time.

84 Error in the +12 V supply. Hardware A0330

error
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A0001 MIU ERROR CODE TABLE

Exror Description Cause of Refer

code error to

85 Write voltage was not turned on within a Hardware A0340
prescribed distance during write operation error
in the streaming mode. '

86 File protect was turned on during write Operator or A5000
erase operation. Turn protect switch off. Hardware

error

87 File protect was turned on during the DSE Operator or A5000
(Data Security Erase) operation. Turn Hardware
protect switch off. error

88 An error occurred in the level setting for Hardware A0044
the PE (phase encode) mode. error

99 Error is in the tape. (This error is Tape or Replace
displayed after unloading is completed. Hardware the
However, the Unit Check light remains error tape

off.)

BO3P-5280-0341A...02A
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A0020 MIU TROUBLESHOOTING

Use the MTU PCA location chart (see divider tab at the beginning of Part
II) to locate MTU printed circuit assemblies (PCAs). When locating or
replacing PCAs, observe these procedures:

(1) Turn off the MIU power supply.

(2) Use extraction tool P/N C960-0300-T001.

(3) Mark the connector before removing to ensure correct replacement.

(4) Avoid bending connector pins when installing a PCA.

Some corrective actions require monitoring a signal at the MTU
motherboard. Figure A-1 shows the system by which the pins are
identified. The location of pin ADV is given as an example.

A B
1[s12v
2lov
3 Soldared surface of
4 oV printed circuit board
5
67) ov Pins
8
9 oV
U Y
v ; ¢F
wliov
X
Y ov
VAEES

D E
1
2oV
3 A
4 oV Block
5 oo
6 oo
7| OV

\!
8
g ov
U
S
Wlov
X
Y oV
Z -12
v

o0

Block

Figure A-1. Signal-monitoring points (pins) on MTU motherboard ADV
location is shown as an example.
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|ACO30 | MTU TROUBLESHOOTING |

Error Codes 00 through 11, 16, 28, and 29.

Gtart)

Check for +5 V on PCA 1A02 in
accordance with K0100. Refer
to PCA location chart.

No
Error?

Yes

I

Replace PCAs 1A05 and 1A06.
If error codes 28 and 29 are

displayed, replace only PCA
1A05.

Check for +11 V on PCA 1A02

in accordance with K0100.

No
Exrror?

Yes

Troubleshoot the
MIU power supply
unit per MAP B.

BO3P-5280-0341A...02A
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A0031 |MTU TROUBLESHOOTING

Error Codes 12, 13, 15, and 17 through 25.

D

Check for +5 V on PCA 1A02 in accordance
with K0100. Refer to the PCA location
diagram (see divider tab at beginning of
Part II of this Maintenance Manual).

No
Error?

Yes

Check for +11 V on PCA
1A02 in accordance with

}

If error code Refer to
12 A0040
13 A0041
15 or 17 Replace PCA
1A05 or 1A06
18 A0042
19 A0043
20 A0044
21 A0045
22 - 25 A0046

K0100.,
No
Yes
Troubleshoot the Replace
MIU power supply PCA 1A02
unit per MAP B

A-10
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A0031

MIU TROUBLESHOOTING

Figure A-2.

Photo 1A04
sense
block
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Troubleshooting Error Code 12.
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{ 20040 | MTU TROUBLESHOOTING

Exrror Code 12 continued. Inconsistency among tape present, BOT, and EOT

signals.

1. Press UNLOAD/REWIND on the MIU front
panel to unload the tape.

2. Check BOT (1A04-AB2) and EOT (1A04-AA3)
signals. BOT and EOT can also be
monitored at file address S14.

3. Manually insert tape so that it is past
the photosensor. Do not place the EOT
or BOT marker in front of the photosensor.

4. Recheck BOT and EOT.

Yes
BOT and EOT i
Detected? l
No Replace PCAs 1A05 and 1A06

1. Press UNLOAD/REWIND on the MIU front
panel to unload the tape.
2. Check ABOT (1A04-AEX) and AEOT
(1A04-AEW) signals.
3. Manually insert tape so that it is past
the photosensor. Do not place the EOT
or BOT marker in front of the photosensor.
4. Recheck BOT and EOT.

No
tected?
Yes
Adjust BOT and EOT per K0120 Replace the photosensor
If adjustment does not correct block in accordance with
the problem, replace PCA 1A04 L0060,

Notes:

(1) File address $S14
Bit 0 TP: Tape present
Bit 4 BOT: Beginning of tape
Bit 5 EOT: End of tape.

(2) A detected signal corresponds to a logical high (nominal 5 V or a
uln).
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| A0041 | MTU TROUBLESHOOTING |

Error Codes 13 (continued) and 32. ROMPE (ROM parity error) signal, RGPE
(register parity error) signal, or HUBLK (hub lock) signal is set.

Check the contents of file address
S$15 using the field tester.

Yes
Yes
>
A 4
Replace PCAs 1A05 and
Disconnect one of the hub lock 1A06
switch wires and check it again.
No
Replace the hub lock Replace PCA 1A04

switch per Section L0180

Notes:
(1) File address $15:
Bit 0 ROMPE: ROM parity error
Bit 1 RGPE: Register parity error
Bit 4 HUBLK: Hub lock.
(2) If necessary, refer to Part I of this Maintenance Manual for

instructions on how to display a register file address using the field
tester.

(3) Refer to Section L for subassembly removal instructions.
(4) Refer to PCA location chart (see divider tab) when replacing PCAs.
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A0041 MTU TROUBLE SHOOTING

Figure A-3.

A-14

1A04

Hub lock switch F.____._._. ABS
SWP3} -

HUBLK ALV

Troubleshooting Erxror Codes 13 and 32.
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A0042 | MTU TROUBLESHOOTING

Error Code 18 (continued). Either RTLAL (right tape loop alarnO LTLAL
(left tape loop alarm), HUBAL (hub lock alarm) ECER (erase circuit error),

WCER (write circuit error), or WRIST (write/read PCA installed) is
incorrectly set.

Check the contents of file address
S1A using the field tester.

Yes

Replace PCAs
1A05 and 1A06

Yes

Perform a continuity check
Check pins 14, 16, 18, and 27 on the cable connected

at the CHWR connector on the Between Connector CNP13 on
write/read PCA. the write PCA and 1A06 on
the MIU logic gate. If
cab%f)checkout is good, go
to

Yes

Replace write/read PCA.|

Notes:
(1) File address $1A:
Bit 0 RTLAL: Right tape loop alarm
Bit 1 LTLAL: Left tape loop alarm
Bit 2 HUBAL: Hub lock alarm
Bit 3 ECER: Erase circuit error
Bit 4 WCER: Write/read installed.
(2) If necessary, refer to Part I of this manual for instructions on how
to display a register file address using the field tester.
(3) Refer to Section L for subassembly removal and replacement
instructions.
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A0042 MTU TROUBLE SHOOTING

Check~terminals CHWR

Figure A-4.

A-16

14
1A06 . 12V0V
CLOCK g&te/read 16
SCONT
All pins should be
SIN ECON . set at '0'.
SOUT z
L‘E&T
-
CHWR T
59 __J27p (17115113 _____l_‘
60| 28 18| 16| 14| 2
D CHWR

Write/read PCA.
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A0043 | MTU TROUBLESHOOTING

Exrror Codes 19 (continued) and 30. Column in file (CLINF), column in machine (CLINM)
error marker moved (EMMVD) signal is set incorrectly.

In servo—off status (tape stopped or
not loaded) during self test, CLINF,
CLINM, and EMMVD should be all "1's."
Use the field tester to check these
signals at file address S$i1B.

No
Continued on

Disconnect one side of the sheet 2 of 2
connection to the column switch
where error was detected, and
recheck CLINF and CLINM.

No

Yes
v

Replace PCA 1A04 Replace the

column switch.

Notes:
(1) File address $1B:

Bit 3 CLINF: Column in file. (Tape in the file column has been
detected. )
Bit 4 CLINM: Column in machine. (Tape in machine column has been detected.)
Bit 7 EMMVD: Error marker moved.

(2) If necessary, refer to Part I of this Maintenance Manual for
instructions on how to display a register
file address using the field tester.

(3) Refer to Section L for subassembly removal and replacement
instructions.
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A0043 | MTU TROUBLESHOOTING

From sheet 1 of 2

7

Check EMKDV at $04, bit 1.

EMKDV No
etected? » Check EMMVD at
///// $1B, BIT 7.
Yes EMMVD No Check for -24 V at
detected? pin AE5 on the rear
of the MIU mother-
| board
 — Yes
Yes
< =24 V at AE5?
No
Beplace PCA 1A04]

=24 V at AE5, and No
EMMVD and EMKDV >
all ok?

Replace PCA 1A06 Replace PCA 1A05

Note:

(1) For pin designations such as AE5 on the MTU motherboard, refer to
A0020, Figure A-1.
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A0043

MIU TROUBLESHOOTING

Figure A-5.

Tape in file colum

C\I\ Tape in machine

Colum

1A05 "1 EMKDV

AGS ———————e AD4

$04
Bit 1

1A04

"1''  CLINF

AB7 wmeee————» AE2

"1 CLINM
AA——————+ ABKY

-24V EMKPU
AH2 —— ¢ AES

Troubleshooting Error Codes 19 and 30.
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A0044 | MTU TROUBLESHOOTING |

Error Codes 20 (continued) and 88. Faulty phase encode setting.

Replace write/read PCA.

l

If replacing the read/write PCA
does not correct the problem,
replace 1A05 and 1A06.
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A0045 | MTU TROUBLESHOOTING

Error Code 21. Write voltage ON (WVON), erase current ON (ECOK), SAGC OK
(AGCOK), or velocity mode 0/1 (VELO/1) signal is wrong.

Upon initialization, the signals are set as
follows:
1. WWON, ECON, and AGCOK signals are '0’.
2. 125 ips model: VELO and VEL1 are '0’.

75 ips model: VELO and VEL1 are '1’.

I

Check the signals shown in
Figure A-6 at CNJ13. If unable
to check the signals, replace the
read/write PCA and PCAs 1A06 and
1A05 one at a time. If signals
can be checked, proceed with
troubleshooting. '

\ 4

Replace write/read PCA Replace PCAs 1A06 and 1A05

Notes:
(1) File address $1D:
Bit 1 WVON : Write voltage ON
Bit 2 ECON : Erase current ON
Bit 5 AGCOK: SAGC CK
Bit 6 VELO : Velocity model 0
Bit 7 VEL1 : Velocity model 1.
(2) If necessary, refer to Part I of this Maintenance Manual for
Instructions on how to display a register
file address using the field tester.
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A0045 | MTU TROUBLESHOOTING

File address $1D

Bit 1 WVON :
ECON :
AGCOK:
VELO :
VEL1 :

~NeVN

Write Voltage ON
Erase Current ON
SAGC OK

Velocity Model O
Velocity Model 1

1A05

AAU
ERSC '0

WRTIC '0'

ABW o2 AAY
ALV-ALUOK'1 . pas

1A06

| (1]

| 1]

CHWR
| 1A06 CNJ13 furice/
~"33]  CLOCK {33 |readpca j
29 | SCONT 129 WVON ‘0’
“ 32| sour 32 §
h ECON '0'
35| wrow '1' |35
36| ERON '1' 136
—
7 8 9 10 11 12 13 1.& 15 16

| .

VEL1 VELO

Figure A-6. Troubleshooting Exrror Code 21.
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[ 20046 | MTU TROUBLESHOOTING |

Error Codes 22 through 25.

Abnormality on file address $1E and S1F.

In the initial diagnostics at power on while
write-to-read operation is being performed, the

signal states are as follows:

1. If no write data is sent, all the read data

detecting signals (TMSR, DNOIS, DBOB,

should not be detected. The DIBG should be

detected.

2. If write data is sent, all the read data signals
(TMSR, DNOIS and DBOB) should be detected. DIM
and DIBG signals should not be detected.

In addition to the above, GOB and STS signals

should not be detected at initialization.

and DIM)

y

tester during the write cycle.

Check file address S$1F using the field

Yes

1

Replace PCA 1A06. If problem
is not corrected, replace
PCA 1A05.

Replace PCA 1A06. If problem
is not corrected, replace PCA
1A05. If still not corrected,
replace the write/read PCA.

Notes:

(1)

(2)

File address S1E:

Bit 0 TMSRO: Time sensor O
Bit 1 TMSR1: Time sensor 1
Bit 2 T™MSR2: Time sensor 2
Bit 3 TMSR3: Time sensor 3
Bit 4 TMSR4: Time sensor 4
Bit 5 TMSR5: Time sensor 5
Bit 6 T™MSR6: Time sensor 6
Bit 7 TMSR7: Time sensor 7

File address S$i1F:

Bit 0 GOB : Go tag

Bit 1 STS : Status flag

Bit 2 TMSR8: Time sensor 8

Bit 3 DNOIS: Detected noise

Bit 4 DBOB : Detected beginning of block
Bit 5 DIBG : Detected inter block gap
Bit 6 DIM : Detected tape mark

Bit 7 0 : Logical '0’.

s ]
Q.

Write

s
coorrrool cococococooop
o.
COrOCOOOOERrRERERERR
®
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[A0046 | MTU TROUBLESHOOTING |

1A06 Write/
1A06 cxJ13| Tead
—* r— PCA
4 WD 0 -«
41
Y «
oY -
-~ : -
48 7 -
>_49 8 -
| 1B06
]
42 THSRO
39 THSR1
——— TMSR2
3 TMSR3
2 THSR4
3 TMSRS
T L
1 THSR
i —
—— DBOB
27 DNOLS
IEUR—

Figure A-7. Troubleshooting Error Codes 22 through 25.
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A0100 | MIU TROUBLESHOOTING

Mount and auto-load
magnetic tape and
perform the following
troubleshooting
procedures

=4

UlCod

Window closed?

I Exrror code $ 45

=
o

I Error Code $ 4£J

=
=)

20300) [ Exror code $ 42 |

=

- O

|Error code S 43J

Pressure
switch on file
column side
off?

=z
(8]

i

lError code $ 46J

Pressure
Switch on maching
column side

4
)

| Exror code $ 47 |

B

Continued on
sheet 2 of 3

B0O3P-5280—-0341A...02A A-25



A0100 | MTU TROUBLESHOOTING

ape passed BOT/
OT sensor?

Yes

orward voltage
limit file signa

Tape wound
wound onto

machine reel

1Yes

ength
between leading
edge of tape and
too short?

No

Has BOT
been detected
within specified
distance?

Yes

normally loaded
into machine
olumn?

Yes

Has tape
normally loaded
nto file column?

" Yes

©

Continued on
sheet 3 of 3

A-26

No

Yes

A0360

No

A0360

Yes

A0380

No

A0400

No

No

D

(os19)

| Exror code $ 49]

IExror code $ 50|

IError code $ 5;J

IEXror code $ 52J

lEIror code $ 53|

IError code $ 54|

rEEror code $ 55]

BO3P-5280-0341A...02A



“A0100 MIU TROUBLESHOOTING

Error code $ 56

Has loop alarm been
<::getected after tape has™>— Yes
been loaded into file~
“column once?—
A0430 Error code $ 57

Yes

A0400

No

marker detected?2

Ad400 Exror code $ 53

B -

No

Yes
A0400

o)

where some symptoms do

not come under auto—load
troubleshooting procedures,
troubleshooot according to
error codes.

Notes:

(1} Unit check lamp flashes if the error occured during a load sequence.
(2) Push the Reset button to reset error.
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8ec-v

V20" *VI¥€0-0825—d€0d

Signals to
drive the
each sections

Sensor
signals

~

Push LOAD REWIND button

(

(Solenoid

(wWindow Close)
(Pressure Valve)

WNDCL
PRSVL

Valve) SOLVL

(Air Supply Drive) AIRDV
(Reel Power on)

(Cartridge Close)
(Machine Reel FWD) MRF

(Machine Reel BWD) MRB

CTGCL

(File Reel FWD)
(File Reel BWD)

(Cleaner Drive)
(Servo ON)

L(Servo OK)

(Search BOT)

(Window Closed)

(Low Tape)
(Hub Locked)

(Cartridge Opened)

(Column In File)

FRF

CLNDV
SVON
SVOK
SHBOT

Timer

WDCLS -
LWTP

HUBLK
CGOPN
CLINF

{(Column In Machine)CLINM

(Tape Present)

TP

KFWD Voltage Limit File)FVLF
{BWD Voltage Limit

BVLM

Machine) gor

o] =] =

ojo

] =] -
-

[

"

L

(Y

U
lol

‘o'

[

0

10!

19!

T

oM

—

10*

3000ms|
———

100 200 1000 1600
2000ms , msi  ms

PO Y

1000

8600ms

g

0t

Q'

150ms

==l
<500

3000ms

4000ms

-

-

—— -

500ms

55

N

53

F

Note:

The marks 'vw ' indicate the timings when the program checks the logical level of each sensor

during auto loading.
which is ser to ER register.

The tape is running to
search for the BOT.

The hexadecimal number in upper of the mark 'y ' means Error code

Jaeyd SUTWIL peol ojny

ONLIOOHS HI1dNOYL NIW | TOTOV




A0110 | MIU TROUBLE SHOOTING

Error codes 31 and 45. Window open/close failure.

(gtart)

Yes PWR

No

l

Remove cover on inside

of front door and check

or replace the following

items, as required:

1. Check actuators on
window open and window
close switches (SWi and
Sw2) for obvious signs
of damage or bending.

2. Check microswitches
for operation when
opened/closed.

3. Replace PCA 1A04. If
problem is not
corrected, proceed to
next step.

4. Replace window motor.

Remove cover on inside

of front door and check
the drive motor, belt, and
pulley. Open and close
switches for obvious signs
of damage.

Use the field tester to check
bit 3 of file address $04
for signal (WNDCL). The front
door closes as follows:
1. Press RESET switch:

... WNDCL = '1' (L3 lights)
2. Press UNLOAD switch:
... WNDCL = 0’ (L3 goes
out.)

Yes

WNDCL

ignal normal?

No

Replace PCA 1A04

Replace PCA 1A05 and 1A06.

Notes:

(1) Window open/close failure is due to drive system, microprograms, or

mechanism.

(2) Use the field tester to issue command $B6 to open and close the

window.

BO3P-5280-0341A...02A
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A0110 | MTU TROUBLESHOOTING

Window close
switch (SW1)

Window open
switch (SW2)

Window motor
(M1)

=

To open or close
window, set field tester
switches SO thru S7 to
$B6, and toggle SSS.

'0' for window to close
'1* for window to open

1403 | 1A04 Transxstor circuit 1
' CNP57
act_| HDCL i s .
1 , 4 NGy ndow close
' R [ ﬂ*q;'owuch swl
' 1 '—1
1A04 +5V | ! _] " Window motor
N ] -24v "1
. CMTEN Z 1 I_ = rclou
Al us b e |
L’_(G 8 8 % Window open
) ; __l 9 9 c-vitch SW2
[TA06 u -24 V is applled to »L N | N
driver if OMIEN is '0' ! =24V ' This circuit is set for
. ' B WDCLS 1 window to open when enable
1' when- "—‘\ | | (CMTEN) signal is sent
window| 0'h cindow is closed (CMTEN = 0
actimw_suw_u___d en window 1S close . S

is required

Figure A-8. Troubleshooting Error Code 31.
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A0120| MIU TROUBLE SHOOTING

Exrror Code 41. Cartridge open/close problem.

Lamp (L1) should be off.

With no tape installed, use field
tester to check file address S$1B.

No

Yes

Press the UNLOAD switch on
the MIU front panel to open
window. 1Install a tape with
cartridge. Check cartridge
position.

L1 on? No

Replace PCA in
slot 1A02

v

Replace the
cartridge sensor

Check file address $1B. L2
should be on, indicating th
the cartridge is closed.

at

Yes
Replace PCA Resume
in slot 1A02 operation.
Yes 4
L1 on? No
" Yes Replace the
cartridge sensor

2 1it? No

Yes

!

Replace PCA 1A02

No _—l

©

'Replace cartridge
open switch SWé

Yes

BO3P-5280-0341A...02A
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A0120 | MIU TROUBLESHOOTING

@

Check file address $04. L2
should be on. Set field tester
switches to $1B (open cartridge)
and toggle SSS. The cartridge
opener should operate and the L2
should go off.

A

Replace PCA
1A05 and 1A06.

'

Use field tester to
retry open cartridge
while monitoring CMTEN
at AH5 on the MIU
motherboard.

A

Replace PCA
1A05 and 1A04.

Replace cartridge close
switch SW5, cartridge
motor, 1A02, and 1A04
one at a time until
problem is corrected.
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A0120 | MTU TROUBLESHOOTING

Cartridge open
switch

Cartridge close
switch

Cartridge sensor

Plate

Plate fitting screw

Cartridge opener

'0' for cartridge to open
'1' for cartridge to close

CNP52
wlm
1 NC
2 & CLOSE switch
3 :k‘ﬁb SW5
Cartridge
4 wotor
3 Topen
6 M oPEN sviteh
_ o O
H — [_: LJ L
1f '0* _' | B
L ! M0 coreridge

1A0

_l"':m T

cartridge ;g' when cartridge This circuit is set to open cartridge
is installed open when ?lgg_flz: (og;‘ﬁx) signal is
sent v = 0).

Figure A-9. Troubleshooting Error code 41.
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A0130

MTIU TROUBLESHOOTING

Alr Supply Motor Problem

A-34

Air supply motor rotates by executing
command code $A4 from field tester.

|

Remove connecter at PCA 1A05.
Execute command code $A4 from
field tester and toggle SSS
switch on the field tester.

and 11 correct

No

per the figure?

Replace PCA 1A05

Check MIU pbwer supply
for a fault indication.

A No
P

ower supply

fault lights

Troubleshoot MIU power
supply unit using MAP B.

Replace air
supply unit
per L0400.

BO3P-5280~0341A...02A




A0130

MIU TROUBLESHOOTING

19 20]

1A05V

o[19
15
1y g
A
.?.."‘.

3

333

1
5
3

211

Logic pcA ac  1A03

START

|

1A05L-09
amov 10 L

1A05L-11 Max. 5
AIR2 ' __"JJ

({or start-

ng)

Figure A-10. Timing chart.

——
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A0131

MTU TROUBLESHOOTING

Pressure and Solenoid Valves problem.

A-36

Set the field switches to
file address $04 and toggle

CNT switch. Lamp 6 (L&)
should be off and L7 should
be on.

L6 and L7
indicators

No

correct?

Yes

Set the field tester switches
to SA7 and toggle SSS switch.
L6 should light and L7 should
go off.

L6 and L7

1

[Replace PCA 1A05]

indicators No
correct?

Yes

Air system

\ 4

| Replace Pca 1A05 |

operates? No

Yes

Pressure
valve

No

A

Trouble shoot air
supply systems
per A0350.

operates?

NG supply uni
%m?
\ 4

powe:

Replace pressure
valve

Trouble shoot MTU
power supply unit
per MAP B.

'

Replace solenoid

Check wiring between MTU
power supply unit and

pressure and solenoid valves.

Yes

valve

BO3P-5280-0341A...02A




A01331 | MTU TROUBLESHOOTING

Figure A-11.

2009
05L m,y
= 1605
- s
$SE 0
12 87
615
3
21

Logic PCA at 1A05

START
1A05L-13 —

VALVA 1°
1A05L-15

vave 'V EE—

Timing chart.
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A0140

MIU TROUBLE SHOOTING

Machine Reel Motor Trouble

A-38

Check that FVIM = ’'1’ and BVIM = '0’

if reel i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>