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INTRODUCTION
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manual should be forwarded to the end User.
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1. INTRODUCTION

1. INTRODUCTION

The AD51FD type external fault diagnosis module {referred to as AD51FD)
reads device operating states from the PG CPU. This is then compared with
the diagnosis data previously stored into the AD51FD, if a fault is detected,
the alarm/fault data is stored in the buffer memory and memory card and
output to the printer.

The alarm/fault data can be read by the PC CPU.

This manua! gives the system configuration, specifications, settings and
procedures to start running, performance specifications, functions, program-
ming and so on for the AD51FD.

To use the AD5S1FD, the memeory card, SWOGP-ADS1FDPE type external
fault diagnosis software package (reterred to as AD51FDPE)} and peripheral
devices are required.

To operate the AD51FD, the fault diagnosis data must be created in advance
using the A6GPP/AG6PHP and the AD51FDPE and written into the
ADS1FD.The PC CPU creates the sequence program which is used for the
fauit diagnosis after reading the operation command to the AD51FD and fault
diagnosis results, and writes it.The fault diagnosis starts after running the PC
CPU and the AD51FD.

An additicnal manual for the AD51FD is shown below.

Manual name Manual number

SWOQGP-ADE1FDPE type External Fault Diagnosis

Software Package Operating Manual IB(NA)66368
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1.1 General Description of Fault Detection

This section describes the outline of fauit diagnosis data communication
between the PC CPU and the AD51FD, and the procedure for fault detection.

(1) Outline of fault diagnosis data communication

There are two procedures for data communication; 1) Communication
procedure using the AD51FD, and 2) Communication procedure using
a microcomputer program.

Usually, the fault diagnosis can be performed through the communica-
tion procedure using the AD5S1FD. Fault diagnosis required during each
scan of the PC CPU can be performed by the communication procedure
using the microcomputer program.

In this latter case, however, the applicable PC CPUs are limited.

{a} Communication using the AD5S1FD

PC CPU AD51FD
o H——0— ;
/O signal 110 signal | e —
(X/Y) Fault ROM!
diagnosis L":':‘(':’;
x1}°_lml—|_ ?lifri/fault data I_ - i cotpur
Bl : s, |1 " printer)
ata
i fron] :
S Data send request :
Internal : Plemory
N . card (2)
3§ memery '
....."—( >— [
[enp | -4
Send data.

{8end every scan.)

¢ [Data communication between the PC CPU and the AD51FD is executed
during END processing of the sequence program,

¢ When the AD51FD sends a data send request to the PC CPU, receives
the data from the CPU, and checks the operation between the fault diag-
nosis condition data and the data received to diagnose the existence of
alarm or faulit.

¢ When the AD5S1FD detects an alarm or fault, it sends a detection flag
(X} to the PC CPU, writes the alarm or fault data to buffer memory, and
simultaneously stores the data into the memory card {2) or internal
memory. The alarm or fault data can be printed by setting the output
destination to the printer using the AD51FDPE.

¢ The PC CPU reads the alarm or fault data from the AD51FD using the
detection flag (X), and then executes the sequence operation according
to the fault diagnosis.
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POINTS

(1) Communication using the AD51FD can be performed only with
the PC CPUs described in Section 2.1.2.

(2) Communication is in 128 byte blocks of bit or word device data per
scan. This reduces the effect on the PC CPU scan time. Fault
diagnosis is executed after all the data has been received.

{Refer to section 6.5.)

MELSEC-A

(b} Communication using microcomputer program

¢« Communication is possible only with a programmable controller which
can process the fault diagnosis microcomputer proguram.

PC CPU {for microcomputer} AD51FD

O —0—
S 170 signa 70 signal

Y Fault feROW
add) diagnosis Me

_x‘w RoW - Read 0s card (1)
] External

X11 alarm/fault data.
{Frov] H L Butter |_— Alarmifault output

N memory data {printer)

1

—
i - : Memory
END Intarnal ' curd(2)

Micrecomputer I mamory
program Send data,

{Send every scan.}

e By cailing the microcomputer program in the sequence program, the mi-
crocomputer program is executed and sends the data to the AD51FD.

'
1
-d

» The AD51FD send a data send request to the PC CPU, receives the
data from the CPU, and checks the operation between the fault diagno-
sis condition data and the data received to diagnose the existence of
alarm or fault.

e When the AD51FD detects an alarm or fault, it sends a detection flag
(X) to the PC CPU, writes the alarm or fault data to buffer memory, and
simultaneously stores the data into the memory card (2) or internal
memaory.

The alarm or fault data can be printed by setting the output destination
to the printer using the AD51FDPE.

» The PC CPU reads the alarm or fault data from the AD51FD using the
detection flag (X), and then executes the sequence operation according
to the fault diagnosis.

POINTS

{1) Communication using the microcomputer program can be
performed with PC CPUs other than the AGJ2CPU, ABHCPU, and
AnACPU described in Section 2.1.2.

{2) The communication is performed in receiving the data in maximum
3,900 bytes lumped from the microcomputer program per scanning
of the PC CPU, and the fault diagnosis is executed.Therefore, the
scan time of the PC CPU is made longer by the time necessary for
executing the transmission processing of fault diagnoesis data.
(Refer to Section 6.6.)
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(1) Fauit detection procedure

The procedure for detecting the faults on the AD51FD falls into six
checking methods as shown below. (For details, refer to Section 7.2.)

NO.

Fault detecting
method

Operation

Description

Sequence/time
check (Sequence
check)

g

ON
Start

device

Detection O.EF__T ‘__T '
device , ON

t
Detection opF ' '
1

device

[Time] _">'I Ti : Tz . ng Ta : Ts ¢
[Number of :—)- 2 3 4
changes) *y Fault detecting section

'
3 ]
f

e

(1} Check that the deteclion device
like /O signal of controf unit or
internal relay and so on is operated
ON/QFF as previously specified
sequence and time (number of
changes) in the fault detecting
section, then the device which is not
operated as previously specified is
detected.

{2) When the time check is performed,
the alarm range is set, and the alarm
is output when the time is within the
range.

(3) The fault detection only by
sequence check can be performed
without time setting.

Count check

CN

Start OFF
device . ON

Detection OM
device | ON
[lore [T T} T,

1

1

1

' "1 Fault detecting section

r‘ r

Detection OFF
device

{1) Check that the detection device
like /O signal of control unit or
internal relay and so on is operated
ON or OFF in the count previously
specified in the fault detecting
section, then the device in abnormal
count is detected. The ¢ount can
be set as "more”, "less”, "equal”,
and “more and less”.

(2) When the count check is performed,
the alarm range is set, and the
alarm is output when the count is
within the range.

(3) By setting the "Accumlative count
execution”, the count of detection
device ON or OFF can be stored in
the memory card as accumlative
count data.

Normal pattern
check

4
Check start OFF ' ; |
device ONI !

Detection OFF
device

Detection OFF
device

I
|
|
-
i
[
|

1
Pattern

(1) Respecting the detection device like KO
signalof control unit or internal relay, ete.,
trigger the check start device ON/OFF and
check that the detection device ON/OFF
operation at the point corresponds to any
of normal ON/OFF patterns previously
specified. Then the pattern which does not
correspaond to the specified pattern is de-
tected.(When corresponds,nomal, and
when not corresponds, faulty.)

Abnormal pattern
check

ON

L,

Detection
device

t

1

1
Detection :
device

OFF!

Abnormal
pattern check

Abnarmal
pattern check

{1) Respecting the detection device
like I/O signal of control unit or
internal relay, etc., check that the
detection device ON/OFF operation
does not correspond to the abnormal
ON/OFF pattern previously specified
while checking the abnormal pattern.
If the detecting pattern corresponds
to the abnormal pattern, the
abnormality is detected.
(When not corresponds, normal, and
when corresponds, faulty.)

(2) The abnormai pattern checking is
performed in the regular checking.
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MELSEC-A

Fault detecting : P
NO. method Operation Description
ON - - —$| (1) Check that the word device (D/R/W)
Start Oﬂ *1 Fault detecting section vaiue is in the range of the upper and
device - 5 lower limits specified in the fault
- 1 Upper limit detecting section. If out of the
5 Upper/lower limit Data value "~ —4 range the abnormality is detected.
value check {2) When the upper/lower limit value
Word device check is performed, alarm range is set,
(D/R/W) and alarm is output when the value is
within the range.
[§§n°{’°’““°“] (1) Bidirectional operations for one
(Start device) detected item are verified
o ON through pattern check or sequence/
o ! QFF I time check using two limit switches.
device) | ON | {2) Check that the operation of two limit
i switches {detection devices) for the
Limit switen 2 OFF ] HE rBCiprocaging equipment like cylinder,
e LT A etc. is taken with proper ON/OFF
[Time] Pattern check pattern at the operation end time, o7 is
' i taken at the previously specified
A . o ON/OFF seguence and time.
End time (fault detecting section) Then the device which does not take
& Bidirectional [RETURN operation} an operation with appropriate ON/OFF
operation check ON ™ is datected.
Stanz  QFF it (3) When the time check is perfermed,
(Start device) I the alarm range is set, and alarm is
Limit switch 2 __ON i output when the time s within the
{Datection OFF 2 range.
device) | ONI (4) Either pattern check or
Lirnit switeh 1 S TER— sequence/time check is selected to set
(Detection OFFi ] | {5} Pattern check is applicable for
device) TR p— /2" equipment like air cylinder, etc, of
{¥ime] | : r ey
_ Pattern check which the cperation is prompt and
e - campletes within the processing time
End time (fault detecting section) gjer Ctngnfsalg‘tsééag:g sg?é‘(sF.i)efer to

*1: The fault detecting section is set as the range from start device ON/OFF to end
device ON/OFF or end time. {For details, refer 1o Section 7.2.1))
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12 Features
(1) The program dedicated to fault diagnosis is installed in the hardware.

The fault diagnosis can be performed by only setting the fault condi-
tion data without creating the program for fault detection.

(2) Various fault detecting items

The fault detecting items fall into sequence/time check, count check,
normal pattern check, abnormal pattern check, upper/lower limit value
check, and bidirectional operation check, and the proper fault detect-
ing item is selected according to the operation of control unit.

(3) The learning setting for fault detection condition data is available.

The setting of fault detection condition data can be performed through
the learning setting.

After setting the items and devices for fault diagnosis, the setting is
made easier by running the system, performing the sampling of the
sequence program, learning the device operation, and using them as
a condition data.

{4) The alarm ¢an be output before detecting the faull.

By previously setting the alarm range for detecting items for se-
quence/time check, count check, upper/lower limit valug check, and
bidirectional operation check, the alarm is output before detecting the
tault. Therefore, the corrective operation to control unit can be taken
in advance.

(5) Contact and coil ON/OFF accumulative count can be counted.

By setting "Accumulative” when performing the count check, contact
and coil ON/OFF accumulative count is counted, and the life diagno-
sis for contacts and coils can be performed.

The accumlative count is stored into the memory card when turning
power OFF or resetting.

(6) Saving and printing fault data and external monitoring through the pro-
grammable controller can be performed.

¢ Since the fault data is saved into the memory card on the
AD51FD, the fault data can be read through the A6GPP/AGPHP
to verify, and also printed.

¢ The fault data can be printed while performing the fault detection
by setting the output destination to printer.

¢ Since the detection flag is output to the PC CPU while performing
the fault detection, the fault contents can be read by the PC CPU
and dispiayed outside using monitor unit, etc.
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1.2 Example of Fault Diagnosis {Memory Capacity, Number of Detecting ltems)

The fault diagnosis data setting is performed by selecting one optimum
checking method or two or more checking methods in combination from six
(6) checking methods according to the cperation sequence of the control unit,
The fault detecting data for the selected fault detecting method is created
using the ADS1FDPE.

The number of detecting items which is settable for the AD51FD is decided
according to the total memory capacity which is used for each detecting item
(detecting method) against the memory capacity of the AD5S1FD.

The following describes the selection and settings of the fault detecting
method, memory capacity calculation, and number of items available for
detection using a transfer machine as an example of fault diagnosis on a
control unit.

(1

Operation of the control unit and selection of fault detecting method

[Transfer maching]

Clamp

Spindle ~ 1 I
carrier D:) r’: - i
?nsl)-tg_t::gn / k] [} t (]

|__-L_r|__||

50L1 SOL2
j( T [i?&%u
Clamp UP
— MTI-F . Clamp DOWN € MTOF
-~ MT18 BRI — > yToB

Mr---—7%sp

Carrier

{Rear end of
spindle carner] LSO

[Head of carrier] LS-F

[Start processing. ]

L5 [LESngd processing |

[Rear end of carrier]
LS-R

[Contirof procedure]

1) Immediately after setting the work on the carrier, the
carrier moves forward.

2} The clamp lowers to hold the work.
3) The spindie carrier moves forward, processing the work.

4) After completing the process, the spindle carrier moves
backward to open the ¢clamp. Then the carrier moves
backward.

5) The work is taken out, and the operation is completed.
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[Control flow of mechanical operation]

Limit
Start SW ON I sv:.:?t!ch NO]
Position the work. I
dini
] [Complte] (LS10) ......
Carrier moves forward.
! {Comglete] (LS-F) .......
Clamp lowers.
| [Cormplete] {LS-D).......
Spindle carrier moves forward,
and spindle carrier motor rotates.
- AR
l [Start processing.] (LS1)........
Spindle carrier moves forward at
low speed.
l [End processing.] (LSZ) ........
Spindle carrier starts moving
backward.
l
Spindle carrier motor stops. I
Spindie carrier stops moving I
backward.
l [Complets] (LS-0) .......
Clamp release. '
_
| [Complote] (LS-Uy.......
Carrier moves backward.
] (Compete] (LS-R).......
Take out the work.

[Selection of fault detecting method]

[Assignment ]

device NO.

N

(X1) *—— [Normal pattern check]

/s
. | While LS10is ON, the nor-
mal patterns of other LSs

(X2) (e checked.

— [Sequence/time check]
X3 -

(*3) Start device is {X1) and end
device s (X8), and se-
quence/time check is per-
farmed from X2 to X8.

(X4} N

(X5) [Normal pattern check]
When LS2 is ON, the nomal
pattems of other LSs are
checked.

(X8} 1~ [Abnormal pattern check]

Abnormal patterns from X2 to
X7 are checked for one item.
(X7) :
(X8) /

[Count check
{accumulative count)]

The number of times within X1 and
X8 is checked, and also the accu-
mulative count is checked. Courit
check and Accumulative count
check from X1 to X8 are performed,

[Upper/lower limit value check] and [bidirectional operation check] are not performed.
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(2} Setting fault detecting method ..... {The following cenditions are
set using the AD51FDPE.)

(a) [Sequence/time check]

1) The start device is X1 and end device is X8, and the se-
quence/time check is performed from X2 to X8.

Start device

CN A

Xt(Ls10) o ] S
| I
ON | l |
X2 (LS-F)  of 1 2 {
| | [ !
| [ | i

ON
X3 (Ls-D) | . f b l
j o I |
_ 1 I I |
X4 (Ls1)y O t I 1 I |
OFF t T T T
I [ | t [ I
ON | | | 1 ! b |
X5(LS2)  op t —i : I —t i
| P | o I [
ON | 1 I |1 [ ]
X6 (LS0) [ I b L 1 | T . |
| I I |
oN | Lo A T R N T |
X7 (LS-U) | Ple oo et !
_ OFF | LT T T T T T I
End device : I N [ R T O I O |
) ON —ﬁ—l I [ T B O O T
X8 (LSR) oer i ——t—+ —t—t——t— 1 I [
| (R N N ! |
[Sequence check]-———*: |1 I2 :3 |4 ES ! :7 :8 b+0|11 : :
[ L1l
1
2 [Time check]———‘ll_ Tl !Ta !T4 Ts !Ts IT? _! Ts Ts .“’E Y T | :
|

I
I
J ot ) d P— |
I /'] | T T T T  TTi
I Carrier Start I Spind|
Posit : End pincle Work removal
1hc;5\ln.:2:x, completes Ccrrplelxprmssmg i’ carrier com- completes,

i ocessing.
forward clamping Pr i 9  |pletes back-
motion. Spindle carrief [ward motion.

: Clamp com- Carrier backward
Spindle carrier starts moving T r
starts moving backward. plete opening motion completed.
forward . Spindle carrier
is moving Clamp is Carrier starts
backward, released moving backward.

*1 Section for detecting (from start device ON to end davice ON) ’

1
*1: The section for detecting can be set also as "From start device ON to end time”.

*2: T to T1z for time check are used to set the allowable time of change.
For alarm output, the change time of alarm output within T1 and T12is set.

+ When time check is not required, the setting of the time in Ty to T2 is unnecessary.
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(b} [Count check]

Two detecting conditions, count of limit switch ON/OFF within X1 to
X8 and the accumulative count are set.

1) For the count check of ON, the detecting condition equivalent to
the chart for (a) [Sequence/time check] is set.(Sequence and
time checks are simultaneously performed.}

e Start device ... X1
End device ... X8

e Number of ON times within X1 and X8 ... Once {equal) ... No
alarm

2) Forthe alarm count, the life of limit switch is set for the detecting
condition.

e Start device ... X1
End device ... X8

e Number of ON times within X1 and X8 ... 200,000 times or
more, Alarm 190,000 times

{c} [Normal pattern check]
For normal patterns, two detecting conditions equivalent to those
when setting the work and ending the processing are set. ... Follows
the chart of (a) [Sequence/time check].
1) When setting the work,
¢ Pattern check start device ... X1 ON

o X210 X7 ... X20FF, X350FF, X4>0FF, X550FF, X6—>0N,
X7—-0N

2) When ending the processing,
¢ Pattern check start device ... X5 ON

o X2 to X4, X6 to X7 ... X2->0N, X350N, X4-50N, X6->0FF,
X7->0FF
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{d) [Abnormal pattern check]

For abnormal patterns, one detecting condition according to the
chart of (a) [Sequence/time check] is set.

1) The condition is set so that the detection is performed only when
all the limit switches within X2 and X7 are ON from the work
setting to work take-out.

e X250N, X3-50N, X4-50N, X550N, X6-50N, X7—-0N

The detecting conditions of abnormal patterns in each operation can also be set.

(e} [Upper/lower limit value check]
Since this example’s control unit is not designed to process the data
upper/lower limit values, it is not necessary to set them.
(Available for the control module which processes analog/digital
values, etc.)

(f} [Bidirectional operation check]

Since the control module does not work according to two limit
switches, the conditions are not set.

{3} Calculating the memory capacity of fault detecting item

(a) [Sequence/time check]
Number of device points(6/16 = 1)

1) Memory capacity |
= 247185 | (24 x 2) +(4 x 6) + [5 + 4 x (1)] x 11 = 195 bytes
Alarm/fault Number of Number of
comment device changes
setting points

{b) [Count check]

1) Memory capacity
= 21°Y1%% 4 (24 x 1) + (4 x 8) + (6 x 8) = 125 bytes

Fault comment Number of  Eaual Number
setting device points of device

points

2) Memory capacity
= 21°¥1%% 1 (24 x 2) + (4 x 8) + (10 x 8) = 181 bytes

Alarm/fault Number Over Number
comment setting of device of device

paints points
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(¢} [Normal pattern check]
1) Memﬁ?Ey capacity Numberofderdce points(6/16 = 1)
= 12188 L (24 x 1) + (4 x 8) + [2 x (1) x 1] = 62 bytes
Comment Number of Number of
setting device points patterns

2} Memory capacity
= 12°Y18% L (24 x 1) + (4 x 5} + [2 x (1) x 1] = 58 bytes

{d) [Abnormal pattern check]
Number of device points(6/16 = 1)

1} Memory capacity |
= 6% | (24 x 1) + (4 x B) + [2 x (1)] = 56 bytes
Comment Number of
setting device
points

(4) - Total memory capacity in use
The capagities in items (a) to {d) in Section (3} are totaled.

Total memory capacity in use = 195 + 125 + 181 + 62 + 58 + 56
= 677 bytes

{5} Number of machines available for fault diagnosis and number of
items which can be detected

"How many sets of transfer machines according to the example of
fault diagnosis can the AD51FD type fault diagnosis module diag-
nose?" and "How many items can be detected?" are calculated as
follows. The detecting method using communication with the ADS1FD
unit is applied.

e Number of machines which can be diagnosed
=(65536 — 19)?Y'*%/677%Y1°S - 96 sets
AD5S1FD  Fixed Memory
memory value for capagity of
the one set of
ADS1FD machines

« Number of items which can be detected
=ﬁsets x 6_|tems =576 items
Number Detecting

of tatal itams per
machines  machine

« While operating the AD51FDPE, the remaining memory capacity for the AD51FD is
displayed on the screen of the A6GPP/AGPHP. Please use it as a reterence.

f(Memory capacity used) = (Memory capacity of AD51FD) — (Remaining memory capacity)]

¢ For details of memory capacity calculation, refer to Section 6.3.
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MELSEC-A
2. SYSTEM CONFIGURATION

2.1 PC CPU System to Use the AD51FD

2.1.1 Overall configuration

(1) Building block type CPU

:' o T DoCoG000008

: o JOETETEOTT

@. [ -~ C 5!:: Seoooocoog ué
1 Main base unit(A3[ |B}
T it Building block type

CcPU

AnCPU, AnNCPU,
AD51FD [ASHCPU, ]
{Memory card sold AnACPU, ABMCPU

separately.)

Extensicn cable(AC[ ][ 1B)

!

O0o0DOa0oy

(Power supply

-l
:> Eﬂ I] I] H ﬂ ” \/‘_——— ?I-l/%jﬂ?))dule)
]

(Special module)

Ol::ml:lﬂcg

Extension base unit
{A5] |B)(A& |B)

*5: The AD51FD can be instatled in either of two base units.

{2) Compact type CPU

C
&

Extension base unit Compact type CPU
(AS[ 1B} (AST IB) {A0J2CPU, ADJ2HGPU)
ADS1FD ir 1t

{Memory card sold
separately.}

Extansion cable(AQJ2C[ ][ ]B)

£0"

17O cable

(AoJ2C[ j{ 1)

S | S
Y21 oE_A

' D

; — @

1

[ Extension 170 cable

L power unit (AQJ2C[ ][ I}

*5: These are required when using the A5[ |B type extension base unit,
but not required when using the AB[ |B type extension base unit.
(The usage of power supply module dedicated for the A8[ |B type is
required.)
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2.1.2 Applicable CPU

AN, AZN(S1), ABNCPU (P21/R21) -srrmereeees [ AnNCPU |
Buildin A1, A2(81), A3CPU (P21/R21) -ermemrsssnnisiany [ AnCPU ]
HIaok 1o *1 A3HCPU (P21/R21)
opy F A3MCPUR (P21/R21)
PC CPU *1 A2A, A2A-S1, ASACPU (P21/R21) rvererrsmsnens { AnACPU ]

A73CPU (P21/R21}

Compagct "1 A0J2CPU {P23/R23)
type CPU A0J2HCPU (P21/R21)

*1: The ABHCPU, AnACPU, and A0J2CPU cannot be used with a
microcomputer program for fault diagnosis.

2.1.3 Cautions on system configurations

(1} Only one AD51FD module can be used per PC CPU. if the ADS1FD
module is used with any of the following list of modules, then a maxi-
mum of two modules can be used with the PC CPU except when an
AnA type CPU is used. Then the maximum number of modules is six,
including the AD51FD module.

e AD51 (S3) type intelligent communication module

* AD51H type intelligent communication moduie

¢ ADS7G type graphic control module

s AJ71C21 {S1) type terminal interface module

e AJ71C22 (S1) type multidrop link system module

e AJ71C23 type host controller high-speed link module
o AJ71C24 {S3/56/58) type computer link module

o AJ71P41 type SUMINET interface module

e AJ71E71 type Ethernet interface module

{2) When the AD51FD is used for the ABHCPU, AnACPU, and A0J2CPU,
fault diagnosis for communicating method using a microcomputer pro-
gram cannot be performed.

(3) Ina MELSECNET (ll) data link system, the AD51FD can be loaded
into master stations and local stations.
The AD51FD module cannot be used in a remote I/Q station.

(4) Except for the following, the AD51FD can be instailed intc the main
base unit or extension base unit siot.

{a) If an AD51FD module must be used on an extension base unit with
no built-in power supply (A55B or A58B), it is important to consider
{a) the power supply capacity of the main base unit and (b} the
voltage drop along the extension cables. '

{b) For the A73CPU, AD51FD can be installed only on the extension
base units.

{c) The AD51FD must not be installed into the last slot of the 7th
extension base unit when an A3CPU(P21/R21) is used on the main
base unit.
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2.2 Peripheral Device System to Use the AD51FD

2.2.1 Overall configuration

Memory card

(1 ) ASMEM-256 KAW
ASMEM-512KAW
Memeory card

(2)
| GAKWROM
User ROM 1 26KWROM
256KWROM

Power

supply | PC CPU | AD51FD
module

T RS-232C
cable || General-
— purpose
console
(VG-620,
VT382)

S
@ Parallel cable

(AC30PI0-20P)

RS-422 cable RS-232C cable
(AC30R4, AC300R4) (AC30R2)

|

1

"1
Parallel printer

General-purpose
printer

AGGPP ABPHP

ﬁ ﬁ il H
1
*1: For applicable
(Ssy\?\}gg;[) ROM write:r and
ADS1FDPE) parallel printer,

refer to Section

5.252C oablo User FD R5-232C cabl 2:3.
Video cable(AC10MD) (AGSORS) (SWO0-GPPU) (AOS0RE)

<

™1
ROM writer

CRT{MIC-1202) ﬁ GT-10A
User ROM general-purpose
printer
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2.2.2 Cautions on system configurations
{1} Usage of memory for the AD51FD
{a) Memory card (1) ... e To save the fauit diagnosis condition data

(2)

(3)

{(RAM)
» To save the accumulative count data
« To save the comment

o The learning data is saved into memory
card (1} as a condition data.

{b) Memory card (2) ... e To save the fault result data

{c}) User ROM ......... » Required only when fault diagnosis condi-
tion data is written into ROM to aveid
them from being erased.

{d) Main Memory ..... o To write the fault diagnoesis condition data
and fault data. However, all the data are
cleared by turning off the power supply.

ROM writer for ADS1FD

(a) The ROM writer described in Section 2.3 is used to write data to
the ROM.

{b) The ROM writer function and A6WU type P-ROM writer unit in-
stalled into the ABGPP are not avaiiable.

Usage when the AD51FD is connected with general-purpose terminal
equipment

When the AD5S1FD is connected with the VG-620 and VT-382 general-
purpose console, the terminal can be used only as a display device
for the diagnosed fault result data (memory card (2)} output from the
ADS1FD, but cannot be used as I/0Q console.
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2.2.3 Precautions for combination of memory card, ROM, and main memory

(1) The following table shows the combination of main memory for the
ADS51FD.
When the main memory is used, all the data are cleared by turning
off the power supply.

Combi-
nation Memor1y card Memo;y card User ROM Main memory (RAM)
No. (1) (2)
Condition data
1 (Learning data) Fault result
Accumulative count data
data, comment
Condition data dCondition
- ata
5 {Learning data) Fault result (without
Accumulative count data learning
data, comment function)
. Condition
Condition data data Fault result data
3 (Learning data) {without (cleared by power
Accumulative count learning OFF) yp
data, comment function)
8_%1?2;28 gz::) Fault result data
4 Accumulative count g:'lre[f)red by power
data, comment
Condition
data
5 Faultresult 1 (withour
learning
function)
Condition data
6 Fault result (Learning data)
data (cleared by power
OFF)
Condition
data Fault result data
7 - {without (cleared by power
learning OFF}
function)
Condition data
(Learning data)
8 E— ——— RS Fault resuit data
(cleared by power
OFF)
POINT
When error occurrs, the memory card {1} is necessary to output the
comment of device. If the memory card (1) is not installed, the com-
ment cannot be output.
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23 Peripheral Equipment

Location Article Type Remarks
Intelligent GPP ASGPPE
Programmer .
Handy graphic
programmer ASPHPE
. Condition data setting, alarm and fault
Floppy disk for SWOGP- data dis ; '
- play, microcomputer package
Floppy disk system booting AD51FDPE adding
Fioppy disk for user SWO-GPPU To save data {2DD)
Memory card éggdKihﬂv 256 Kbytes Access time 200ms
RAM card [with battery backup ]
with write-protection Q?QAK?G\_I 512 Kbytes Access time 200ms
64KWROM 128 Kbytes
User ROM EP-ROM 128KWROM 256 Kbytes
256KWROM 512 Kbytes
Adapter type (RX-1)
PECKER11 PKW1100 Manufactured by AVAL
*1 ROM writer
B adapter or D adapter
PECKER30 PKW3100 Manufactured by AVAL
* N 12" monochrome CRT
puraeneral ve-620 Manufactured by VICTOR
terminal T 12" monochrome CRT
equipment vT-382 Manutfactured by DEC
General- For printing fault data (available for
purpose printer the ABGPP/AGPHP)
RS-232C Pri I
printer rinter GT-10A For ABGPP/ABPHP connection
(unavailable for printing fault data}
For printing fault data ... ADS1FD
MB265-1 connection (MITSUBISHI)
*1 Parallel : F inting fault d ADS1FD
. Print . or printing fault data ...
printer inter vP-1500 connection (EPSON)
. For printing fault data ... AD51FD
HG-3000 connection (EPSON)
Length: 3m (cable attached to
AC30R4 ASGPP/ASPHP)
RS-422 cable
Length: 30m (for connecting
_ AC300R4 A6GPP/ASPHP)
Connecting
cable For connecting RS$-232C printer
RS8-232C cable AC30R2 Length: 3m
For connecting RCM writer
: For connecting paraliel printer
Parallel cable AC30PIO-20P Length: 3m

*1: Applicable equipments are shown.

Applicable equipment: Products in specifications (standard) which can
be connected with our units.
These equipment should be used according to

the specifications (standard).
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3. SPECIFICATIONS

3.1 General Specifications

General specifications

Item Specifications
Operating
ambient 0 to 55 °C (32 to 131°F}
temperature
Storage
ambient -20 to 75 °C (-4 to 187°F)
temperature
Operating
ambient 10 to 80% RH, no condensation
humidity
Storage
ambient 10 to 90% RH, no condensation
humidity
Frequency Acceleration Amplitude Sweep count
. . "Conforms 0.075mm
Xalb.ratlon 10 JIS C 10 toc 55Hz e (0003”-1_) 10 times
sistance .
0911. (1 octave
55 1o 2 /minute)
150Hz 9.8m/s“ (1g)
Shc.mk Conforms to JIS C 0912 (98m/s2 (10g), 3 times x 3 directions}
resistance :
Noise By noise simulator of 1500 Vpp noise voltage,1 us noise width and 25 to €0
durability Hz noise frequency
3:?Aggﬂg 1500 VAC tfor 1 minute across AC external terminals and ground 500 VAC
for 1 minute across DC external terminals and ground
voltage
Insulation 5 MQ or larger by 560 VDG insulation resistance tester across AC external
resistance terminals and ground
Grounding Class 3 grounding; when impossible to greund, available without grounding
Cperating . -
atmosphere Free from corrosive gasses. Dust should be minimal.
Cocling :
method Self-cooling

* One octave indicates a change from the initial frequency to double or half frequency.
For exampie, any of the changes from 10Hz to 20Hz, from 20Hz to 40Hz, from 40Hz to
20Hz, and OHz to 10Hz are referred to as one octave.

** JIS; Japanese Industrial Standard



3. SPECIFICATIONS

3.2 Specifications of Interface with External Equipment

3.2.1 RS-232C interface
The following table shows the AD51FD RS-232C interface (CH1) specifica-

tions.
ltem Specifications
Transmission method Conforms to E1A, RS232C.
Synchronous method Asynchronous method
Baud rate Selected from 300, 600, 1200, 2400, 4800, and 9600
BPS.
No parit
Parity bit party
Parity: Even/odd parity
USART 1 bit
mode Stop bit
setting 2 bit
Character Data 7 bit
data bit Data 8 bit
Communication .
control Control by DTR terminal
- Signal
Pin Abbreviation direction o
N : Description
0. of signal Inside &
Cutside
1 @ Frame
2 @ 8 " ! Fa ground
15
: : O1e 2 SD - Send data
Q17 R i
5 @ aceive
. O 18 3 RD «— Data
Connector 8 o 19 "
specifications| | 7 @ equest to
- ; 2:) 4 RTS - send
9 0O
O 2 Clear to
0o x 5 CTS « send
1"
o 24
12 o Data
22 o 6 DSR < send ready
y
Signal
7 Sé ground
Data
20 DTR - Terminal
ready
ADB1FD side External equipment side
[ FG FG
2] sD >< SD
13 RD RD
Connection (4] RTS E RTS
151 cTs cTS
(6] DSR DSR
@ G < $G
[20] DTR DTR
Connected Printer ... General-purpose printer
unit General-purpose console .., VG-620, VT-382
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3.2.2 RS-422interface

The following table shows the AD51FD RS-422 interface (CH2) specifica-
tions.

Item Specifications

Transmission
method Conforms to EIA, RS-422,

Synchronous

method Asynchronous method

Transmission

speed 9600 BPS

USART

mode setting Automatic setting by operating system for system booting

Connection - . .
b Appearance of Abbreviation of Block Pin Signal
specifications | 01 Hector signal diagram No. direction
SDA [3]
(+} N
Send data ) :
SDB [16] Qutside
1
2 @ P Received 330 g
j : ® o data ADB p—— [15] Qutside
5 @ @ 7
@ ¢
: o 4 CSA (5]
¢
g 0 e 2? Clear to ‘ E ((3 -
s o ; - send cSB 118) Outside
10 o o 23
11 O
o) 24
2o o 25 RSA i+ [4]
3o Regquest to 0 —
send RSB = [17] QOutside
Signal
ground SGA [21}

Connecting AC30R4 ..... {Attached cable for A6GPP/ABPHP)
cable AGC300R4.... (Sold separately.)

Connected

unit ABGPP, ABPHP
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3.2.3 Parallel interface

The following table shows the AD51FD parallel interface (CH3) specifica-

tions.
Item Specifications
f;i?gf":?t;n Conforms to centronics.
:::E:ggon Photocoupler insulation
Input ViH=2V, ViL.=0.8V
Signal level
Output Von=2.4V, VoL=0.5V
DATA1 to 8 H ]
{Sender — Receiver) L
T s I o [0
STROBE H 2
{(Sender — Receiver) N
H(Note 2)
BUSY H _
(Sender « Receiver) \i L
L

Timing chart ACRNLG ‘[i}. {Note 3)

(Sender « Receiver) H

L

{Note 1) 1) Minimum 1.0 ps
2) Minimum 1.0 ps, maximum 560 ps  3) Minimum 2 ps
{Note 2) The BUSY signal goes ON at the leading or falling edge of STROBE.

{Note 3} At the falling edge of the BUSY signal, ACKNLG is transmitted within 100ps.
The BUSY signal is canceled after ATKNLG is received.

Model 10220-52A2JL (Manufactured by SUMITOMO 3M)
Appearance Signal Signal Signal Signal
Con of connector NO. name NO. name NO. name NO. name
s oo 1 CHasIS | g NC 11 | DATA8 | 16 DATA3
{AD51 GND
FD Pin 20 10
side) arrange- 2 ACKNLG 7 INIT 12 DATA7 17 DATAZ
used ment
3 DATAS | 8 DATA1 13 PE 18 GND
11 1 4 DATAS 9 STROBE 14 SLCT 19 ERROR
5 DATA4 10 BUSY 15 GND 29 GND
Connecting cable AC30PIC-20P..... (Scld separately.}

3.3 Memory Card Interface Specifications
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3.3 Memory Card Interface Specifications
{1} Interface specifications

The following table shows the AD51FD memory card (1)/(2) interface
specifications.

Memory card interface
Item
1 2

e Condition data (learning data)

Data stored » Accumulative count e Fault data
e Comment

. *» ABMEM-256KAW .......... 256 Kbytes
Applicable memory card o ABMEM-512KAW ......... 512 Kbytes

3.4 ROM Socket Specifications

The following table shows the specifications for the AD51FD ROM socket and
EP-ROM which is available.

(1) ROM socket specifications

[tem Specifications

Number of pins 40 pins (plug-in type)
B4KWROM (128 Kbytes)
Applicable EP-ROM 128KWROM (256 Kbytes)
256KWROM {512 Kbytes)

{2} Applicable EP-ROM specifications

Item Type 64KWROM 128KWROM 256KWROM
e EP-ROM

Memory spegcifications (Orly read is enabled.)

Memory capacity 128 Kbytes 256 Kbytes 512 Kbytes

Structure 40 pin 1C package

Data stored Condition data
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4. PRE-OPERATION SETTINGS AND PROCEDURES

4.1 Pre-operation Procedures

The AD51FD system start up procedure is shown below.

Install ADS1FD into base unit, I

install memory cards (1) and I

[ Start

{2) into the ADS1FD.

]

Start up ABGPP/AGPHP |

through the system FD on the
ADS1FDPE,

data using the AGGPP/AGPHP.

Turn PC power supply ON.
(PC CPU and AD51FD are in
STOP status.)

Wiite fault diagnosis condition
data from ABGPP/ASPHP to
ADS1FD,

-
} To set fault diagnosis condi- |
| tion data with learning func-
i tion, run the PC CPU, and |
| perform the sampling of data,

and data is automatically writ- |

[_tel'r |2 t_rle_A951 FD.

Write CPU comment data into
memory card (1) in comment
read mode.

Run PC CPU and AD51FD,
and perform fault diagnosis.

l

Perform operation test of con-
trol unit to confirm LED dis-
play by AD51FD and fault
detection.

Complete I

Set fault diagnosis condition I cae

To execute the learning function by the
AD51FD, to set the alarm data output tim-
ing at the time when the fault occurred
(start time) or corrected (end time), and
to use the user ROM, the dip switch on
the side of the AD51FD should be set in
advance.

....Refer to Section 4,5.1.

Refer to Section 4.5.

Refer to the SWOGP-ADS1FDPE type Ex-

- ternal Fault Diagnosis Software Package

Operating Manual,

Refer to Section 7.3.

The sequence program for fault diagnosis
or the program combined with the micro-
computer program package is written Into
the PC CPU in advance.

Refer to the SWOGP-AD51FDPE type Ex-
ternal Fault Diagnosis Software Package
Operating Manual.

* By setting the mode switch described in
Section 4.5.3, the learning function ¢an
be executed.{(When the learning is not
executed, the operation is not required.)

8 For setting method, refer to Sections
7.3.2 and 7.3.3.

¢ By setting the mode switch described in
Section 4.5.3, the comment read - write
operation is performed.(When comment
does not exist, the operation is not
required.)

® For the operating procedure, refer to
Section 4.8.

Producing the abnormal status on the c¢on-
trol unit, read the fault diagnosis data us-
ing the AGGPP/ASPHP or sequence
program.
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4.2 Handliing Instructions
This section describes the AD51FD handling instructions.

(1) Since the case, terminal block connector, and pin connector of this
PC are made or plastic, do not drop them or subject them to mechani-
cal shock.

{2) Do not remove the printed circuit board of any module from its case.
Removal may cause board damage.

{3) When wiring, take care to prevent entry of wire offcuts into the maod-
ule. If any conductive debris enters the module, make sure that it is
removed.

(4} Tighten the module mounting screws and terminal screws as indi-
cated below.

Screw Tightening Torque Range (Kg.cm)

Module mounting screw (M4 x 0.7 screw) Bto 12

(5} To attach the module to the base, press the modute against the base
so that the latch locks securely. To detach the module, push in the
latch. Then, after the fatch is disengaged from the base, pull the mod-
ule toward you.

{The User’s Manual of each building block-type CPU gives details.)

4.3 Installation Environment
Never install the module system in the following environmens:

(1) Locations where the ambient temperature is outside the range of 0 to
55°C.

{2} Locations where the ambient humidity is outside the range of 10 to
80% RH.

{3} Locations where dew condensation takes place due to sudden tem-
perature changes.

{4} Locations where there are corrosive and/or combustible gasses.

{5} Locations where there is a high level of conductive powder (such as
dust and iron filings, cil mist, salt, and organic solvents).

(6) Locations exposed to the direct rays of the sun.
{7} Locations where strong power and magnetic fields are generated.

{8} Locations where vibration and shock are directly transmitted to the
main module.



4. PRE-OPERATION SETTINGS AND PROCEDURES
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(Front view)

No.

(n

Name Description
(1) Operation message display
Message Display mode Description
BOOT In system booting
In installing condition data, and
INIT RUN mode executing initial processing
Memory card is detachable.
QK RUN, fearning mode (Stop communicating with memory
card.}
Display STOP RUN mode In stopping fault diagnosis processing
In executing fault diagnosis
RUN RUN mode processing
- In executing learning function
STUD Learning mode processing
READ Comment mode In reading comment
END Learning mode, comment Learning comment read end
(2) Error message, error code display (For details, refer to Section 9.1.)
The error message and error code are continuously displayed until the display
is reset using indicator reset switch or RUN-STOP-RESET switch.

MELSEC-A
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No. Name Description

» Deletes the contents displayed on the screen.

» If the display factor is remained, the contents can be re-displayed. And, in case
many errors accurred, the next eight (8) errors in maximum are displayed in each
resetting.

(2) Indicator reset switch

» Selects RUN mode, learning mode (1)/(2), or comment read mode. (For details,

@) Mode setting switch refer to Section 4.5.3.)

» Operates communication between AD51FD and memory card or change of
memory card. (Refer to Secticn 4.8.)

Memaory card access ON .

4 : .. While executing communication with memory card, the memory card
switch g y y

cannot be exchanged.

OFF... The communication with memery card is stopped, the [OK] is
displayed on the screen. Then the memory card can be exchanged.

M ed (1 Slot to install memory card (1) which stores fault diagnosis condition data
(5) _n?erpforcyeca M (learning data), accumulative count and comment. . ......... (For details, refer
! a to Sections 3.3 and 4.8))

Memor d(2) Slot to install memory card (2) which stores the fault data in fault diagnosis result.
(6) emory card (2) | T (For details, refer to

interface Sections 3.3 and 4.6.)

LED to display abnormality in operation

LED name Items to be checked
. LED for running o
{7 condition display RUN » ON ... Nermally running. OFF ... Running is stopped.
ERROR ¢« ON ... Error occurred. OFF ... Normally running.
{Error items are displayed on the screen.)

e RUN ... Execute fault diagnosis processing, learning function and fault data
output,

RUN - STOP - RESET | o STOP ... Stop {the communication with ABGPP/A6PHP is possible. ...
(8) i
switch Condition data write/read, etc.}

« RESET . Reset the H/W for the AD51FD.
{Clear data received, and alarm data when held.)

(©) Connector for RS-232 e For RS-232C cable connection (25 pins socket type) ....... (For details, refer to
interface (CH1) Section 3.2.1.)

(10) Connector for RS-422 e For RS-422 cable connection . ......oovviiinninneoaeanns (For details, refer to
interface {CH2) Section 3.2.2.)

(1t Connector for paraliel e For parallel interface cable connection ................ ... (For details, refer to
interface (CH3) Section 3.2.3.)

» Communication mode setting switch for printer which prints alarm/fauit data
...................................................... (For details, refer to
Section 4.5.2.)

(12) Dip switch for setting
the printer

Dip switch for setting
(13) learning function,
alarm data output
timing, and ROM type

» Sets learning function run condition, alarm data cutput timing, and memory
capacity of ROMinstalled. ........... ... .. ... ... (For details, refer to
Section 4.5.1))

{14) « Slot to install the user ROMcreated ............ ... ... . (For details, refer to

ROM socket Sections 3.4 and 4.7.)
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45 Settings

4.5.1 Dip switch for setting learning function, alarm data output timing, and ROM type

(1) ADS1FD dip switch settings at shipment (on side view of AD51FD)

[Setting at shipment]

9 S 4 € 2 L

NN U UU0OUL
-’

I3

]

NO

{2} Dip switch setting contents

.. Set when executing learning function.

.. Set alarm data output timing.
... RCM type setting switch

.. Should be ON

Switch
No.

Name

Switch setting

Learning function,
sampling times setting
switch

Switch No. fimes

Sampling times "1
10 100 65535

Once times [times

1 CFF |ON OFF |ON

2 QFF [OFF |ON ON

*1:Sets the "RUN-STOP-RESET switch” on the

AD51FD to RUN to do sampling, and by setting the
switch to STOP before completing the learning, the
sarmpling stops. The data sampled before setiting the
switch to STOP is regarded as learning data.

Learning function set
value selact switch

OFF ...

Regards maximum and minimum values as set
values.

Regards average decentralized value as set
value,

Set value/alarm value
select switch

ON .....

.. Regarding learning values as set value,

automatically sets alarm value according to n% of
alarm value.

Regarding leaming value as alarm value,
automatically set the set value according to n% of
alarm value.

Alarm data output
timing setting switch

OFF ...

Qutputs when alarm occurs. (The alarm time is
not output.}

Alarm data is held until the following conditions

oceur, By occurrence of condition, alarm data and

alarm time are output.

1) When failure occurs (including failures on other
items}),

2} When fault diagnosis item reaches the end
(device triggering or time),

3} When AD51FD is set from RUN to STOP,

4) When Y12 is set from diagnosis start (ON) to
diagnosis stop (OFF),




4. PRE-OPERATION SETTINGS AND PROCEDURES

S";i;‘:h Name Switch setting

. OFF ... When using memory capacity 128/256 Kbyte
g | ROM type setting ROM, of net using,

switch
ON ..... When memory capacity 512 Kbyte ROM,

7 Do not operate.

8 Should be ON (with terminal resistor)

4.5.2 Dip switch for seiting the printer
(1) Setting AD51FD dip switch at shipment

[Setting at shipment] ... Set for A7(N) PR.

I
Y
L

..... Set baud rate. (Set 9600BPS when shipped from factory.)

3

I+
N [

~[_FEA4 } ..... Data bit setting switch
o [ } .... Parity bit existence setting switch
} ..... Parity even/odd setting switch

..... Stop bit setting switch (ON at shipment: Set 1 bit.}

A

]
D

} . ... Printer setting switch {should be OFF)

a
A
&

1

{2) Dip switch setting contents

S\;":Ch Name Switch setting
1 Switch No.
1200 2400 4800 9600 19200
2 Baud rate
Baud rate 1 OFF |ON OFF |ON OFF
setting switch
3 2 OFF OFF CN ON OFF
3 OQFF OFF OFF OFF ON
4 |Databitsetting |OFF ...... Set 8 bits.
switeh ON ....... Set 7 bits.
Parity bit QOFF ...... Parity bit present.
5 existence ]
setting switch ON .......No parity bit present.
5 Parity even/odd [OFF ...... Even parity
setting switch — |oN ... .. 0Odd parity
7 Stop bit setting OFF ......Stop bit 2 bits
switch ON ....... Stop bit 1 bit
g [|Printersetting  lgpou14 be OFF
switch
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(3) Dip switch setting method for printer

Printer model
Switch No. General-purpose printer
1
2
3 Set ON/OFF according to the spacification
4 of general-purpose printer.
5
6
7
8 OFF
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4.5.3 Mode setting switch

Switch A
NO. Description
« RUN mode (1)... Executes fault diagnosis with condition
data already set.
0

+ RUN mode (2)... Executes learning after setting the
learning function from the ABGPP/
ABPHP, then executes fault diagnosis,

+ Learning function mode (1)... Executes learning

according to the condition
1 data already set, and after
completing the learning, fault
diagnosis starts,

[Setting at shipment] ¢ Learning function mode (2)... Executes learning

according to the condition
data already set, and after
completing the learning, fault
diagnosis stops.(After
learning, this mode is used
to ¢check and correct the
condition data.)

s Comment read mode... Reads the comment of
3 PC CPU, and writes it in the memeory
card (1).

4t0 F |(Unusable)

(1) To execute fault diagnosis using the AD5S1FD, or to execute the learn-
ing function in communication with the A6GPP/ASBPHP, set switch to
"0". (The switch is set o "0" when the AD51FD is shipped from the
factory.)

(2) Atter the AD51FD automatically sets condition data by learning, set
the switch to "1" to execute fault diagnosis.
When the switch is set to "1", learning is executed whenever the
power is supplied to the PC CPU.
In case learning is executed only the first time and succeeding lean-
ings are not required, use according to the procedure described in
Section (3).

{3) To set condition data after letting the ADS1FD execute learning once
using the learning function, set the switch to "2".
After completing fearning, the ADS1FD stops. Set the mode setting
switch to "0", and execute fault diagnosis.

(4) When comments are written in the PC CPU, and the device comment
is output when an error occurs, write the comment in the AD51FD
memory card (1) before executing fault diagnosis through the com-
ment read mode with the switch set to "3".

{(For operating procedure, refer o Section 4.8.)

{5) Switch settings "4" to "F" are not available. Do not operate them.



4. PRE-OPERATION SETTINGS AND PROCEDURES |
' MELSEC-A

4.6 Inserting and Removing Memory Cards
(1) How to insert and remove memory cards when the power is OFF

This section describes the memory card installing and removing proce-

dure.
When inserting or removing a memory card while the power is ON, follow

the procedure given in Section (2).
{a) Inserting a memory card

When inserting a memory card , make sure the card is inserted with
the arrow to the right side. Push the memory card in firmly until it is
securely installed in the connector.

i the memory card is properly installed in the connector, the EJECT
button will move out.

After inserting the memory card, make sure that the EJECT button
has moved out, as shown below.

Memory card

r\/

ADS1FD right
side face

Memory card

Insert
s, D Front face
EJECT button

. EJECT hutton lf b~
Protective cap

When the memory card has been
properly inserted, the EJECT button has
moved cut from the unit,

Memory card
interface

(b} Removing a memory card

Press the EJECT button firmly to remove the memory card.
Pressing the EJECT button dislodges the memory card from the
connector and slides it forward. The card can then be pulled out by

hand. | ‘

POINT

Handle the memory card with the protective cap to protect the memory
from being damaged due to static electricity when installing or
removing the memory card.

For details on how to handle the memory card, refer to the Manuais at-
tached to the memory card.
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{2) How to insert and remove memory cards when the power is ON

When the power is ON, the following procedure must bé followed to
insert or remove memory cards (after making sure the AD51FD is not
accessing a memory card).

Start

Memory card insert/remove

switch

Trun OFF memory card access f------ - For switch position, refer to Sec-
switch. tion 4.4.

Memory card insert/remove  f° "7 ° When the memory card insert/re-
enabled move switch is turned OFF, and if

Make sure that OK is
displayed on LED indicator.

the unit accesses a memory card
WAIT is displayed on the screen.
When OK is displayed, the unit can-
not access a memory card,

Memory card insertion/removal J------.- For memory card installing/remov-

. ing procedure, refer to Section (1).
insert or remove a memory

card.

Memory card access enabled  §.------- Access to the memory card is
Turn ON memory card access enabled.

switch.

Complete

POINTS

(1} When inserting or removing a memory card when the power is ON,
follow the procedure shown in Section (2).
1f a memory card is inserted or removed while the AD51FD is
accessing the memory card, the data in that memory card will be
cleared.

{(2) The memory card access switch is used for both memory cards (1)
and (2}.
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47 Inserting and Removing the EP-ROM

The section gives the procedures and precautions when inserting or removing
an EP-ROM in or out of the ROM socket.

(1} Inserting the EP-ROM

(a) Do not touch memory lead pins with the hand or fingers.
Static electricity may clear the memory, or a pin may be bent.

(b) When inserting the EP-ROM, make sure the concavity of the EP-
ROM matches the concavity of the ROM socket.
If the EP-ROM is inserted incorrectly, the memory will be cleared
when the power is turned ON.

Concavity Concavity

:> ROM socket

{c) Be very careful not to bend EP-ROM memory lead pins when in-
serting the EP-ROM.
If an EP-ROM pin is bent, when the power supply is turned ON,
normal reading cannot be executed and the memory may even be
cleared.

EP-ROM

EP-ROM

ROM socket Lead pin

=1

(d) After the EP-ROM is inserted, make sure it is set firmly in the
socket without a clearance.

Lead pin
is bent.

EP-ROM EP-ROM

Lead pin

Lead pin  ROM socket /

Clearance

EP-ROM socket

{2) Removing EP-ROM

Use a special pulling tool {for 40-pin ICs) to remove the EP-ROM
from the ROM socket.

4--11
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4.8 Procedure for Writing Comments toc Memory Card (1)

When comments are written in the PC CPU, and the device comment is output
when executing fault diagnosis, write the comment in the memory card (1)
before executing fault diagnosis using the procedure shown below.

.
Write the comment stored in PC CPU f Use the procedure described in Section

in to the memory card (1) in the com- 4.1,
| ment read mode.

4

RUN is alsc permissible. (Write time be-

SetPC CPUto "STOP™.  F-ove comes longer )

[
Set AD51FD mode setting switch to "3". ¥+ - Retfer to Section 4.5.3.

U S » Displays [READ] on the AD51FD dis-
Set ADS1FD from "STOP" to "RUN". play, and sxecutes writing it to the
memory card (1) with 128 bytes/scan.
J  After completing writing, displays
_ [END].

Set mode setting switch to "0" by dis-
playing {END] on the screen of
AD51FD.

Set ADS1FD from "RUN" to "STOP".

[ Comgplete ]

POINT

If any comments are added to the PC CPU, or the comments in the PC
CPU are changed. The comments should be written in the memory
card (1} again as per the procedure shown above.

412
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5.

5.1

MEMORY CARD BATTERY REPLACEMENT

When Should the Battery be Replaced?

(1)

(2)

(3)

The AD51FD verifies whether battery power to a memory card in-
serted in MEMORY CARD1 or MEMORY CARD2 is low.

When the AD51FD detects low battery power or the PC CPU detected
a ADS1FD error {x12 is ON}, an error message is displayed on the
LED indicator.

The contents of a memory card can be retained about 39 hours after
the low battery error message is displayed on the LED indicator and
the AD51FD power is OFF.

However, when the low battery error message is displayed, the bat-
tery should be replaced as soon as possible.

The memory card is battery-backed only during AD51FD power OFF.
Mitsubishi recommends that the battery should be replaced at certain
intervals as shown below.

MELSEC-A

Model
Operating Condition

AGMEM-256 KAW

ABMEM-512KAW

Minimum
When the memory | guaranteed lifetime 1900 Hr $00 Hr
card is
battery-backed Real lifetime

(typical) 11300 Hr 5800 Hr
Working time after the low battery error
message is given 79 Hr 39 Hr

{ambient temperature; 25 °C)

(Note} Mitsubishi cannot guarantee the backup performance if a new battery is used
after five years of storage. It should be replaced.
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5.2 Replacing the Battery

MELSEC-A

IMPORTANT

To replace the battery, install a memory card in MEMORY CARD1 or
MEMORY CARD2, and make sure that power to the AD51FD module is
ON.
[f this is not followed, all data in the memory card will be cleared be-
cause the memory card is not backed up by a capacitor.

{1}

(2)

Preparing for replacement

Set memory card access switch to OFF (Stop communication}.
............. (Set it to ON after replacing batteries.)

Replacing method

(a) Prepare a lithium battery
{model BR2325 or equiva-
lent).

(b) Loosen the holder screw 4 to
5 mm, and pull the battery
holder from the memary card.

{c) Put the new battery in the
battery holder.

{d) Insert the holder completely
into the memory card, fix it
with screw.

(e) Attach the protective cap.

Pull out only
holider.

+ mark

s

4 A

Screwdrwer
in accessory

POINT

The instruction manual included in the memory card package gives
details about memory card handling.
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6. PERFORMANCE SPECIFICATIONS
6.1 Performance Specifications
tem Performance specifications
(1) Communicate with ADS1FD ... (All applicable
CPUs are available.)

Fault diagnosis data communication (2) Communicate with microcomputer program
... {Only applicable CPUs to microcomputer
program are available.)

(1) Bitdevice ... X, ¥, M,L,S,B,F, T,C

Fault detection applicable device (2) Word device ... D, W, R
{Refer to Section 6.2.)

Fault detection start/end device (Aggf:pfoosf,;(én\;hhg'glﬂ) $,B,FT.C

Fault detection end time setting 0 to 65535 (unit; 10ms, 100ms, second, minute)

Fault/alarm comment registration

24 characters (English, numerical, special
character)

Number of detection items

Total number of detection type which are set in
the range of memory capacity.

(1 detection item = 1 detection type)

{For details, refer to Section 6.3.}

Number of device points

1 to 128 points/item ... (Excluding start/end
devices)

Number of changes

1 to 255

Sequence/time

chack Time changed

0 to 65535 (0: endless) ... (unit: 10ms, 100ms,
second)

Alarm value

1 to 65535 (time) (0: no alarm value) ... (settable
by change)

-1 to -100% (rate in time) ...(Set in constant rate
to the whole time changed)

Number of device points

1 to 128 points/itern .., (Excluding start/end
devices)

1 to 2147483647 times

More, Less, Equal, More and less

110 2147483647

-1 10 -100% ... (Set in constant rate to all times.)

Count
Fault Count check Conditions
detecting Alarm value
method
Detecting
class

Accumulative Count

ltems to be detected: Maximum 38 items
Number of device points: Maximum 4608 points
{Holding count when module power QFF)

Normal pattern

Number of normal
pattern registered

1 to 255 patterns/item

check

Number of device points

1 to0 128 points ... {common In each pattern,
excluding start device)

Abnormal pattern

Number of abnormal
patterns registered

1 pattern/item

check

Number of device points

1 to 128 points

Upper/lower limit

Number of device points

1 point/item{Only word device is available.
Excluding start/end device)

value check Condition More and less
Alarm value -32768 to 32767
Number of device points | Start up 2 points, limit 2 points/item
. 0 to 65535 (0: endless) ... (unit; 10ms, 100ms,
Bidirectional Time changed second)

operation check
Alarm value

1 to 65535 (time) (0: no alarm value) ... (Settable
per change)

Check classification

Select pattern check or sequence/time check
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ltem Performance specifications
Fault detection condition data storage area Memory card (1) or user ROM
Accumulative count/fault detection result storage area Memory card (1)/(2) ... (See Section 6.4.)

+ Memory card (2}, butfer memory
» ABGPP/AGPHP (through RS-422)
+ Print (through parallel/R5-232C)

+ Display on generaj-purpose terminal
equipment (through R8-232C}

48 points (/O assignment ... 18 points vacant

Fault detection result autput destination

Number of I/C points (points) in first half, and 32 points special function unit
in second half)

DC 5V internal current consumption (A) 1.0

External dimensions mm (inch) 250(8.84)(H)x76(2.99)(W)x120(4.72}{D)

Weight (kg) 0.9

' 6.2 Fault Detection Applicable Device

This section describes the device range and usable detection class. for fault
detection applicable device.

(1) Bit device (for ABACPU)

Device Device range Detection ¢lass.
X XOC0C to XO7FF
Y Y0000 to YO7FF
® Sequence/time check
M MO0000 to M8191
» Count check
L L0000 to L2047
+ Normal pattern check
S S0000 to 52047
« Abnormal pattern check
B BOOOO to BOFFF
« Bidirectional operation check
F FOQOC to F2047
. T (contact) T0000 to T1023
C {contact) C00G0 to C1023
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(2) Word device (for ASACPU)

Device Device range Detection class.
D D0000 to DE143
w W0000 to WOFFF + Upper/lower limit value check
R R0O000 to R81A1

+ Word device is used only as a device for upper/lower limit value check.

¢ The extension file register, timer (T} and counter (C) are not available.

POINTSI

(1) Special relays (after MS000) and special registers (after DQ000) in
the PC CPU cannot be used as fault detection devices.

{(2) The fauit detection applicable device differs in the usable device
range according to the applicable CPU.
The fault detection condition data should be prepared within the
device range for the CPU used.

(3) To execute the fault diagnosis using microcomputer program, the
received data capacity varies according to the number of points and
types of fault detection applicable device. ... Calculate it referring to
Section 6.6.2.

R~-"7
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6.3 ADS51FD Memory Capacity and Calculation of Number of Detection ltem
(1) ADS51FD fault detection memory capacity

(a) Communication using AD51FD

Memory capacity = (65536 ! 18} bytes

*1 : ADS1FD dedicated memory area

{b) Communication using microcomputer program

Memory capacity = [65536 ~'(18 + 4n)] bytes

*; : AD51FD dedicated memory area
n : Types of detection applicable device (1 to 12)
(Example) : When using X, Y, D, n=3.

(2) Calculating memory capacity per detection type

Detection type

Calculation

item changed

Sequence/time

bytes

[Memory capacity] =24 +24m +4n +[5+ 4 x (n/18)] x C

check * : Round up to integer at decimal point. setting
0 ... No setting
Count check [Memory capacity] ®'*S = 21 + 24m + 4n + L 1 ... Set either
S bytes . alarm or fault.
Normal [Memory capacity] °¥'** = 12 + 24m + 4n + [2 x (n/18)] x C 2 .. Set both
pattern check * : Reund up to integer at decimal point. alarm and
fault.

Abnormal
pattern check

[Memory capacity] ®'°° = 6 + 24m + 4n + 2 x (n/16)

*

: Round up to integer at decimal peoint.

Upper/lower

limit vaiue [Memory capacity] ®/'%® = 28 + 24m (1 to 128)
check
C: Number of
Changer/Number
of patterns
(1 to 255)
Bidirectional e L: Condtions
aperation [Memory capacity] *¥'** = 100 + 24m+ +24mp More ... 10n
chaeck Less ... 10n
(GO) (RETURN) Equal ... 6n
More and less

m: User comment

n: Number of
device points

...18n

{a) Memary capacity used

[Memory capacity used] ®Y'®® =

Calculating number of items 1o be detected

Total of memory capacity values
calculated in each item by
detection type.

Condition: [Memory capacity used] < [ADS1FD memory capacity]

. Total of number of items in
[Number of items to be detected] =| 50 detection type calculated

in the "Memory capacity used"”.
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POINT

(1) The settable remaining memory capacity is indicated on the right
top of the screen when setting condition data using AD51FDPE.
The detection condition data should be set within the range of
remaining memoty capacity.

{Memory capacity used) = (AD51FD memory capacity) —
(Remaining memory capacity)
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6.4 Memory Map of Memory Card
(1Y  Memory map of memory card (1)

The following shows the memory map of memory card (1} which is used
to store fault detection condition data, accumulative count, and
comment.

Memory area of memory card (1)

0 ™
Control information
storage area
84Kbytes
Condition data or learning
data storage area
A
\
Accumulative count
storage area 64Kbytes
S
™
Comment 127Kbytes
vy
256Kbytes

{(2) Memory map of memory card (2}

The following shows the memory map of memory card (2) which is used
to store fault detection result.

Memory area of memory card (2)
G

Control information storage
area

Fault data (1)

Fault data (2)

Fault data is stored in the mem-
> ory card in sequence of oceur-

1
|
|
i rence of faults.

{Each fauit's data is stered in the]

Fault data {n)

AD51tFD data buffer memory
{Refer to Section 6.8.)

258 Kbytes or more




6. PERFORMANCE SPECIFICATIONS

6.5 Data Communication with PC CPU Using AD51FD
This section describes the data communicating procedure in which the

AD51FD gives a request to send data to the PC CPU, receives the data and
executes fault diagnosis.

6.5.1 Data communicating method using AD51FD

PC CPU AD51FD
ROM
/O signal : o
H———0— = A e
Fault :
X10 Read Buffer memor: d;.ugﬂosis :—c"""‘“"
-—||—| FFlOMI |— alarm/fault data. oS cats
X11 (Data) e
—ii—{FROM| | Cormerd] External
{_ . — — 1 Adarm/ ! Memory cord (1) output
.ﬁgﬂﬁ:‘;fa‘,’::rf?;, . Send Iaternal memory :- tauh data (printer)
llaading alarrn.fiau_lt] ,_data request !
A 1
S Send data. | (Datey : ﬁ::,r;?
—it C (Send per . data
scanning.) .
Memory card (2)

(1) Data communication on normal state

(a} The ADS1FD reads condition data, accumulative count, and com-
ments from ROM/memeory card (1) on running state.

(b) The AD51FD receives fault diagnosis data by 128 bytes at END
processing in each scanning.

(c) The AD51FD checks the action between the data received and
condition data at the time after all the data requested are received,
and diagnoses the existence of alarm and/or fault.

(d)} When the accumulative count is set in device, the accumulative
count is written in memory card (1) when power OFF,

{(2) Data communication when alarm occurred

(a) When the "alarm" is detected while executing fault diagnosis proc-
essing, the AD51FD performs the following processing.

1} Switches alarm detection flag (X11) for I/O signal ON, and sends
it to the PC CPU.

2) Writes alarm data in buffer memory, memory card (2) or internal
memory, and outputs it.

(b) The PC CPU reads alarm data and performs sequence operation.
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(3) Data communication when fault occurred

(a) When the "fault" is detected while executing fault diagnosis proc-
essing, the AD51FD performs the following processing.

1) Switches fault detection flag (X10) for /O signal ON, and sends
it to the PC CPU.

2) Writes fault data in buffer memory, memory card (2) or internal
memory, and outputs it.

{b) The PC CPU reads fault data, and performs sequence operation.



6. PERFORMANCE SPECIFICATIONS

6.5.2 ADS1FD fault diagnosis data receiving procedure

The AD5S1FD performs fault diagnosis processing after receiving all the data
in the device on the AD51FD RUN state and completing data receiving
processing in the AD51FD. (Repeat "completing receiving all the data — fault
diagnosis")

- (1) Data capacity received in each scanning by the PC CPU

Received data capacity Remarks
Maximum 128 bytes/scan « For number of scan times until all the data are received,
in each device refer to Section (4)........... (On next page)

{2} Action when executing fault diagnosis

END processmg

Sequence {RUN)
program

[ —
Complete Complete
128 byles p Complete 128 bytes
_"_'1_/—- receiving 1283&“/’““ receiving 128?!‘_0.5_/—‘ racoﬁrmg o
(RUN) all the data all the datal all the data
AD51FD DC)G D@G

All data R°::"’°d All data Fauit All data Fauk
received 2 received o received dagrowis| [T

! t Diagnosis start
Time count ¢ (Oizg !

A i /7, . el 77/ V74 1]

by

R

*y AD51FD time count = —2 stan |
ON ! .
I ]
Diagnosis start device 2 '
: 1 ON :
1
Detection device o '
) 0 A 11 _J' t0: Time not counted
h T | t1: Counted time
T

[ » T :Actual time
| 1

: The ADS1FD time count is started at fault diagnosis start point after setting the
dlagn05|s start device to ON.
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(3) Number of scan times until compieting receiving all data

Sum total of times when scan times
calculated in each device shown in the
Tabie below is summed using the appii-
cable CPU

Number of scan times
untif completing -
receiving all the data

Applicable | Device Number of points

cPU receivable per scan Description
X
Y (1) Even if only one device exists in each device,
M,L,S | 1024 points/scan in it reqguires to scan once.
AnACPU B gach device {Example} For X0, X10 used — 1 scan
AGHGPU F {in unit of 16 points) For Y10, Y1F used — 1 scan
A3MCPU g For D100, D150 used — 1 scan
ADJ2CPU
P {2) Bit device receives 1024 points/512 points per
D 64 words/scan scanning in unit of 16 points/8 points from
R in each device younger number of device used per device.
w {Example) Use between X000 and X1FF -» 1 scan
Use between X400 and X5FF — 1 scan
$ Use between Y200 and Y3FF — 1 scan
0
M.LS | 512 points/scan in Use between YE00 and Y7FF — 1 scan
CPU E each device {3) Word device receives 64 words per scanning
other . (in unit of 8 points) from younger number of device used per device.
than the c {Exampie) Use between DO and D10 — 1 scan
above Use between D100 and D163 — 1 scan
g 64 words/scan (4 M, L, S are regarded as same device.
W in each device

[Calculation of number of scan times]

e Bit device .. Use between X008 and X1FF ........ 1scan
Use between X200 and Y3FF . ...... 1scan
Use between M100 and M500 . ... ... 1scan
o Word device ... Use between D0 and D63 .. ... .. 1scan
Use between D100 and D150 ... iscan
{ | Ay
(Top of younger number) |{Last number}
Receiving completion
scan times

(The number of points used in this range is not limited.)

POINT

The number of scan times may be iessened by setting all the devices
used in fault diagnosis at the same time on the sequence program.
Especially, it is useful to summarize internal relay and data register in
advance.
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6.5.3 Fault diagnosis processing time

(1) Fault diagnosis processing time
This time shows the period from time when the AD51FD receives all the
fault diagnosis data to the time when it completes the fault diagnosis.
Peripheral " .
) Number o( device monitor- Number of scan PC CPU z:na (Number of
;zjéte:js?r?g?iﬂ:sa = ?,g:f;?';gmls .l E:i:i:tence1 v 2:,",5;232& X g‘lcaa.xrirglrﬁg 2™ x items detected)
Section 2.1.3.) Not exi's'i':'.....ﬂ recelving all data, ms
*1: Number of scan times In Section 6.5.2
*2: ADS1FD fault diagnosis time
(2) ADS51FD interrupting time to the PC CPU
When the PC CPU is processing END, the AD51FD interrupts the PC
CPU for receiving 128 bytes data. By interruption, the PC CPU scantime
will become longer by interrupting time shown in the following table.
PC CPU Interrupting time
AnNCPU, AnCPU 1.2ms
A3HCPL, ABMCPU 0.8ms
AnACPU 2.4ms

6.5.4 Precautions on data

(1)

2

(3)

(4)

(5

communication

In case the scan time of sequence program is shorter than the
ADS1FD fault diagnosing time, the AD51FD receives data in END
processing after completing fault diagnosis.

The time counting up to the detection device changed before starting
fault diagnosis (time count start} is not performed correctly.
(Refer to Section 6.5.2.)

In case the special unit of which the number of units combined with
ADS51FD is limited (Refer to Section 2.1.3) is used, the unit which has
requested to interrupt (data communication)} earlier has a priority of
communication with the PC CPU (CPU communicates only once.),
and scanning time until all the data in the AD51FD are received may
become longer.

If the fault of the AD51FD was displayed on the screen using the
AB6GPP/ABFPHP, the AD51FD stops fault diagnosis processing and
displays the fault. The fault diagnosis starts immediately after
completing the fault display.

ror the detection device changed in the PG CPU after receiving data,
fault diagnosis is performed by triggering the next data receiving.

e 14
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(6) The detection device to execute data communication must retain ON
or OFF status for over the "fault diagnosis processing time".

POINT

The detection device which changes in "OFF —» ON — OFF" or "ON —
OFF — ON" within "fault diagnosis processing time” cannot be set.

If the detection device is set, the normal ON/OFF is not accepted due
to the data receiving timing, and error diagnosis may be caused.
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6.6 Data Communication with AD51FD Using Microcomputer Program

This section describes the data communication method in case the AD51FD
receives data using microcomputer program on the PG CPU, and performs

the fault diagnosis.
Only the CPU on which microcomputer program for fault diagnosis is available

can perform the data communication processing.

6.6.1 Data communicating procedure with AD51FD

PC CPU AD51FD
R ROM_ -
i O i +Condtiont
X10 — VO signal HO signal |y g
— — FRoM (XrY) el
Fault e
X1 Read Butfer memory diagnosis data
—— rroM| | atarm/fault data. 0s ﬂmm.-
. — — :— (Oaia} " ™ tve count
Sequence operatio_n] |<— Comment
* pregram after . Memory card External
I_reading alarrn:'fauu Alarmiault (1) out
» output
ol | b (printer)
23036 m- Internal memory ’— P
§
———0— J
[END) > (Data) ?Ia[rmf
t
e i
pragram {Send per scanning)
Memory card {2)

(1) Data communication on normal state

(a}) The AD51FD reads condition data, accumulative count, and ¢com-
ments from ROM/memory card (1) on running state.

(b} The ADS1FD checks the operation between the data received and
condition data, receives maximum 3800 bytes of fault diagnosis data

sent by microcomputer program of PC CPU at each scan, and
diagnoses the existence of alarm and/or fault.

{c} When the accumulative count is set in device, the accumulative
count is written inte memory card (1) when power OFF.

(2) Data communication when atarm occurs

(a) When the "alarm" is detected while executing fault diagnosis proc-
essing, the ADS1FD performs the following processing.

1) Switches alarm detection flag {X11) for I/O signal ON, and
sends it to the PC CPU.

2) Writes alarm data in buffer memory, memory card (2), or inter-
nal memory, and outputs it.

{p) The PC CPU reads alarm data, and performs sequence operation.

6-~13



6. PERFORMANCE SPECIFICATIONS

(3) Data communication when fault occurs

{a) When a "fault’ is detected while executing fauit diagnesis process-
ing, the AD51FD performs the following processing.

1) Switches fault detection flag (X10) for IO signal ON, and
sends it to the PC CPU.

2) Writes fault data in buffer memory, memory card (2), or inter-
nal memory, and outputs it.

{b) The PC CPU reads fault data, and performs sequence operation.

6.6.2 AD5S1FD fault diagnosis data receiving procedure

The AD51FD performs fault diagnosis processing after receiving all the data
in the device using the microcomputer program on the AD51FD RUN state
and completing data receiving processing in the AD51FD.

(Repeat "Data receiving — fault diagnosis”)

(1) Data capacity received in each scanning by PC CPU {Number of data
sent by microcomputer program}

Received data capacity Remarks

Receive fault diagnosis data in maximum 3900 bytes in each
Maximum 3900 bytes micrecomputer program processing.
For details, refer to Section {4). ... {on next page}

(2) Action when executing fault diagnosis

END Microcomputer
processing  program processing
RUN .
Sequence Rk 3 5
program S I EaT I 2 I FAsrd I FAsAd 1
3900 bytes or less 3900 bytes or less 3900 bytes or less 3900 bytes or less
(all data) {all data) (ali data) {all data)

(RUN)

ADS1FD ( )4 X ' X D¢

- ! ]
Data Received Data Fault Data Fault Data Fault |
receiving data 3 recatving fagnosi receiving 2Qnosis recaiving dkagnosis
Processmg 3 d

T: Actual time

1 '—(Diagncsis start)
Tima count
. St Start
*y AD51FD time account o° 2
ON :
T
Diagnosis start device 2% !
I
: | ON
Detection device OFF I '
| 0 | t0: Time not counted
. L t1: Counted time
I
t

Y R )

Yo ¥ _

*1 : The AD51FD time count is started at fault diagnosis start point after setting
the diagnosis start device to ON.
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(3} Received data capacity in each number of points and type of fault de-
tection applicable device

The number of device points and type of device which is available for
communication using microcomputer program vary according to appli-
cable CPUs.

Ap;g;;:l?ble Received data capacity calculation Item changed

: bytes " .
Microcomputer | 3900 2 (M1/8) x2+(dxN1) + (Mex2) + (4 xNa), M1: Number of

applicable —— - total bit device
CPUs other Bit device Word device points used
than *1: Round down at decimal place.
A3MCPU Ni: Type of bit
device (1 to 9)
"2

3900 e {MV18) x2 + (4 xN1) + (Mex2) + (4 N), | Ma: Number f;fd .

ASMCPU Bit device Word device t;ol.lar:t:fol:sedewce

2 : Round down at decimal place. Na: Type of word

device (1 to 3)

[Calculation]
e  When using ASNCPU
/M1 ... 512 points
N1 ... 5types (X, Y, M, B, F)

M2 ... 50 points

\Nz ... 2types (D, W)

(M1/8) x 2 + (4 x N1} + (M2x 2) + {4 x N2
= (512/8) x 2 + (4 X 5) + (50 x 2) + (4 x 2) = 256 byles < 3900 bytes

POINT

The data capacity received from fault diagnosis using microcomputer
program is 3900 bytes in maximum.

In case the received data capacity is over 3900 bytes, it cannoct be
received. Please lessen the number of device points.

r—1A”
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6.6.3 Fault diagnosis processing time
(1} Fault diagnosis processing time

This time shows the period from the time when the AD51FD receives
all the fault diagnosis data to the time when it completes the fault

diagnosis.
P ms .
; . Interrupting time .
Fault diagnosis _ . msy _, (Number of items
pracessing time g:on;:_carrcr\]computer X2 |+ [ {1.37) = to be detected)

*1: Interrupting time shown in Section (2)
*2: ADS1FD fault diagnosis time

{2) AD5B1FD interrupting time to PC CPU using microcomputer program

The ADS51FD performs data communication in maximum 3800 bytes,
and receives device data from the PC CPU while executing the micro-
computer program.

By microcomputer program communication, the PC CPU scan time will
become longer by the interrupting time shown in the following table.

PC CPU Interrupting time
ARNGPU, AnGPU, A73GPU, A0J2HGPU (30 x Number of bytes used -
3900 bytes
ASMGPU (20 x Number of bytes used y ms

3900 bytes

6.6.4 Precautions on data communication

(1)  Since the scan time of the sequence program becomes ionger by the
data communication processing time (interrupting time) for the com-
munication time using the microcomputer program, please take the
time into consideration for the sequence program processing.

{2} The interval of fault diagnosis execution becomes the scan time of
sequence program.

(3) Incase the scan time of the sequence program is shorter than the
AD51FD fault diagnosis time, the AD51FD receives data in the micro-
computer program processing after completing fauit diagnosis.

{4} If the fault of AD51FD is displayed on the screen using the
A6GPP/AGPHP, the AD51FD stops fault diagnosis processing and
displays the fault. The fault diagnosis starts immediately after
completing the fault display.

{5) The detection device to execute data communication must retain ON
or OFF status when the time is over the "fault diagnosis time".
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POINT[

The detection device which changes in "OFF - ON -s OFF" or "ON —
OFF — ON" within "fault diagnosis processing time" cannot be set.

If the detection device is set, the normal ON/OFF is not accepted due
to the data receiving timing, and error diagnosis may be caused.

6.7 VO Signal to PC CPU

This section explains the AD51FD /O signal to the PC CPU.

{1} The 1/O number shows the case where the AD51FD is installed to
slot 0, 1. If the AD51FD is installed on other than slot 0, 1, the IO
number which is assigned by the AD51FD is applied.

{(2) The AD51FD I/O number occupies 48 points in which the first 16
points {X/Y00 to X/YOF) are vacant and the second 32 points {(X/Y10
to X/Y2F) are used.

(1)}  Input signal ... {Signal direction: AD51FD —» PC CPU)

Dil\gce Signal name Action condition
« When ADS1FD is on alarm detection status, set OFF
to ON.
+ By switching Y10 from OFF to ON, X10 is switched
from ON to OFF.
When Y10 is ON, OFF
. ON
X10 Alarm detection
ﬂag X10 OFF ‘ OFF
‘\ ON
OFF {Alarm detection) OFF
Y10 ‘
ON by sequence
program g{l;l;r:%sequenea
* When AD51FD is on fault detection, X11 is from ON
to OFF.
* By switching Y11 from OFF to ON, X11 is switched
from ON to OFF.,
When Y11 is ON, OFF
Fault detection ON
X11 fla
g9 x11 _OFF . OFF
ON
OFF (Fault detection) OFF
Yit R
ON by sequenca OFF by sequence
program program
* ON ... Error to be displayed on AD51FD occurs.
X12 ADS1FD error ¢ OFF ... AD51FD nermally operates.
X113
to *y1 {Unusable}
Xi8

f 17
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» ON ... in diagnosis execution
¢« OFF ... Diagnosis stops.
{Used for external display})

Fault diagnosis

SEA

e ON ... In learning execution

X18 Learning flag « OFF ... Learning stops. {Used for external display)

« ON ... AD51FD system start up completed (Ready to
execute fault diagnosis.)
X19 ADSTED system » OFF ... AD51FD system operation stops. {Not ready
RUN flag ; .
to execute fault diagnosis.)
(Y12: Used for interlocking fauit diagnosis start/stop.)

X1A
to *1 {Unusable)
X1¢

« ON ... AD51FD H/W abnormality occurs.

X1D ADSTFD down » OFF ... ADS1FD normally operates.

X1E
to *1 (Unusable)
X2F

{2) Output signal (signal direction: PC CPU —» AD51FD)

Device No. Signal name Action cendition

+« When Y10 is OFF — ON, clear buffer memory
and set X10 to OFF.

« After setting X10 to CFF, Y10 is set to OFF. {(For
action, refer to the item which explains X10.}

Alarm data read
Y10 completion/alarm
detection flag reset

« When Y11 is OFF — ON, clear buffer memory
and set X11 to OFF.

o After setting X11 to OFF, Y11 is set to OFF. (For
action, refer to the item which explains the X11.)

Fault data read
Y15 completion/fault
detection flag reset

Y12 Fault diagnosis » ON ... Fault diagnosis starts.
start/stop o OFF ... Fault diagnosis stops.
Y13
to "1 (Unusable)
Y2F

*1 : The device numbers which indicates "Unusable" are already used
for OS, and are not usable. If these numbers are used, error opera-
tion may be caused.



6. PERFORMANCE SPECIFICATIONS

6.8 ADS51FD Buffer Memory

The detected contents are stored in the AD51FD buffer memory while
executing alarm/fault detection.
(For output format to buffer memory, refer to Section 7.4.2.)
The following shows the structure of AD51FD memory.

Buffer memory

(Address) 15 w8bits 7100 bit
A A oM ' .
Qccurrence time (18 bytes) ,,,,, Stores fault Occprrence fime.
. (PC CPU clock is stored.)
og" !
.|
* L;s&elr)semng : comment ... When error occurs, stores comment set by user.
(Fixed) [ (P4bytes) :
H T
15 Setvalue | (14bytes) |-+ Stores condition data in abnormal device {time/
I count/set value),
1cH | Aarmitault flag | Nember of dovice 4+ - - - - Stores number of device condition occurrences.
(ASCIl data) - (1 byte) conditions {1 byte) (1 to 128 pes)
A A R it MSASARIAAS] ShSEE Flag divided alarm from fault
A o
Device conditioln (1) (24 bytes) ® Stores abnormal device No. and ON/OFF
I status or word device value when fault
T detected,
-2 /’_—\‘J
(Variable) ® When comment for device in the memory
I card (1) exists, stores comments also.
i Device condition (128) ® 24 bytes x 128 = 3072 bytes
(24 bytes) |
H
Yy 61c _J
A &M _
Change No. | Detection type | « ... Stores fault detection type code (1 to 7).
(1 byte} code (1 byte)
1 Stores number of change count of fault
""""""""""" occurrences. {Only when sequence/time check
" is performed)
61E" 1 ltem No. (2bytes) — ..... Stores detection item No. of fault oceurrence.
s1FH Abnormal device
(3 bytes x 128 = 384
Binary data) e | "1 bytes) ® Stores abnormal device No. when fault
(Binary ) (Fixed) % detected.
6DF" } Stores ON/OFF patt hen fault detected
ONJOFF pattern (16 bytes) |~ s paftern when faull detected.
|
H 1 St fault occurrence time. (Stores PC CPU
67 Oocurrenoeltime Bbytesy |~ c[:c:lfj auftee ime. {Stores
6EAH Set va]uel (4bytes) | ... Stores abnormal device condition data (lime/
" } count/set value).
6EC Faultvalue (4 bytes} | ..... Stores fault value found by count (fault) check
| and uppet/lower [imit value check.

*1: Memory capacity fixed

*2: Memory capacity variable ..

i Maximum 3546 bytes in use |

o Writes in memory card (2).

Stores only fault accurrence device

condition out of 3072 bytes.

The memory capacity to the memory card

(2) is (24°Y'°3 x number of fault
occurrence devices).
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POINTS

(1) The buffer memary of ADS1FD is only one. By reading or resetting
the data in each alarm or fault occurrence using the sequence pro-
gram, the following data is entered in the buffer memory.

{2) The ASCII data is used to read in the PC CPU and to display in the
sequence operation.

(3} Binary data is used to process by reading in the personal computer
in high order.

{Available also on the PC CPU.)
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7. FUNCTIONS OF THE AD51FD

7.1 Function List
This section shows the functions of the AD51FD. For details, refer to the
sections shown in the Reference column,
. e Section
Function Description reference
Sequence | The sequence/time of changes by the bit device ON/OFF are
/time checked.
S}aquence Section
/t|l1ﬂ'19k Sequence | The sequence of change by bit device ON/OFF is checked, 720
chec =
Alarm Alarm value for time check is specified, and the range from the
range alarm value to the fault set value can be set as an alarm range.
Count The count of bit device ON/OFF is checked.
Count Alarm Alarm value for count check is specified, and the range from the Section
check range alarm value to the fault set value can be set as an alarm range. 7.2.3
Accumula- | Accumulative ON/OFF count of contact and c¢oil is stored into the
tive count | memory card (1), and the life is diagnosed.
Fault Secti
detec- | Normal pattern check Normal ON/OFF pattern of bit device is checked. 792° 4|on
tion =
. . Section
Abnormal pattern check | Abnormal ON/OFF pattern of bit device is checked. 708
Upper
Upper /lower Upper/lower limit value of word device is checked.
Nlowsr limit value Section
I'g"t Kalue Alarm Alarm value for upper/lower limit value check is specified, and the 7.2.6
chec el range from the alarm value to the fault set value can be set as an
g alarm range.
Bidirec- Sequence | Sequence/time of change by ON/OFF of two bit devices (limit 1, 2)
tionai /time for bidirectional operation are checked. Section
o‘r:e(r:itlon Alarm Alarm value is specified for time check, and the range from the 7.2.7
che range alarm value to the fault set value can be set as an alarm range.
Manual Fault condition data is set and corrected using the peripheral Section
setting/correction device, and the data is written into the AD51FD. 7.3.41
) = Data of each device is sampled according to the fault condition
Condi- data written into the ADS1FD from the peripheral device, and the
tion . : sampling data is automatically set as a condition data. Section
datg Learning setting + For time, count, and upper/iower limit value, average 73.2
setting decentralized value or maximum/minimum value of the data can be
selected as a set value.
: : » Sampling data by learning setting is read with the peripheral Section
Learning/manual setting device and written into the ADS1FD after checking and correcting. | 7.3.3
s Qutput contents ........ Fault occurrence time, comment, set
value, and device condition
Output destination . --- Printer, general-purpose
s e O™ terminal through Rs-zszcjl Suibut o
Fault diagnosis output -... Printer through parallel them. Section
.. Fault monitaring with peripheral device 74
. through RS-422
... Memory card (2)
‘... CPU through buffer memory (Read by
FROM instruction)
i . . Self-diagnosis results are displayed on the display device on the Section
Self-diagnosis function front side of the AD51FD. 9.1
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7.2 Fault detecting procedure

The ADS51FD compares the operation of the detection device for which
condition has already been set with that of the device received from the PC
CPU in the section for detection, and determines whether fault exists or not.
This section describes the procedure for setting the fault detecting section
and procedure for detecting the fault.

7.2.1 Procedure for setting the fault detecting section

The fault detecting section is the section in which fault detection is pertormed
on the ADS1FD.

{The section is set when sequence/time check, count check, upper/lower limit
value check, and bidirectional operation check are performed.)

The following two methods are available for setting the section.

(1)  Method to set start/end conditions triggering bit device (OFF — ON
or CN — OFF)

Start device trigger
ON r—l
1 Start device oFF - —_— - —f—l

ON
o, T} P

Detection device T
{number of | ON
devica points)

OFF

| I End device trigger

*1 End device + _—_ = J
Fault detecting section

4
i i
*1: Start and end devices are not included in the number of detection device points.

{2) Method to set start condition triggering the bit device (OFF — ON or
ON — OFF) and end condition according to the time from start to end.

! Start device triggér !
ON I_l !
*2 Start device £1 _ — - - !

! |
L o
Deteclion device —_—_- — = -

(number of | -
|
I

device points) r—l _I

!
Fault detecting section
! (time from start device trigger to end time)

) "

‘2. Start device is not included in the numbaer of detection device points.

]K\/ End time

POINT

If dummy (no ON/OFF change) bit device is set as an end device, the
time from fault diagnosis start triggering the start device to the PC
CPU power OFF is regarded as the fault detecting section.
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7.2.2 Fault detection by sequence/time check

For fault detection by sequence/time check, two methods are availabie; to
check the sequence and time simultaneously and to check only the sequence.
When checking the time, an alarm range can be set.

{1} Sequenceftime check

Whether the detection device goes ON/OFF in the specified sequence
and within the specified time is checked.

This method is used when the sequence and the time of change are
always constant and sequence and time are both checked.

ON

Start davice {X0) OFF

ON

L}
oFfF !
‘% -

[ SR |

1
|

l l ! '. i '
1 t

1
|
1
X2 OFF T
|
1

_____J

[Tirme] _T: [ | ! | 5

[Number of changes] —1———51 2 3 4 5
L Fault detocting section

*1 : ON/OFF sequence and time of detaction devices X1 and X2 are ¢hecked.
*2: To chack the Ty {time until the first detection device), refer to Section (b) . . . {on next page)

(a) At the sequence/time check, incorrect sequence, time over, and
malfunction are checked.

1) Incorrect sequence ----- Determined as a fault if the sequence
. of sampled ON/OFF data is different
' from the specified one.

- Determined as a fault if the device
does not go ON/OFF in the sequence
set when fault detecting section ends.

2) Time over ~-----re----- - Determined as a fault if the detection ‘
device does not go ON/OFF even af-
ter the preset time expires.

The time check from fault diagnosis start by switching the start device ON/OFF to the first
detection device ON/OFF is performed according to the procedure described in Section
{b) shown on the next page.

3) Malfunction ---------- Determined as a fault it ON/OFF
operation of the detection device can-
not be detected in the fault detecting
section. (Start device is regarded as a
faulty device.)
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{b) Time check from the fault diagnosis start to the first detection
device ON/OFF

!
ON , N
T <
. OFF i
[Starl device] 1 (Normal aperation)
ON | LT T - Fault detection is
[The first detection device] — : :> performed after
| I L] b —_—— detecting the subsequent one
byl | :
I N (Does not work even
| [ after Ty expires.)
—
! I
[The next detection device) orr } }
Ty
1 Fault detecting saction 5
r LS

1} At time check, time over fault is not output even after the pre-
set time {T1) expires, and the next fault is cutput when the
subsequent operations are detected.

s Time over ------ - Determined as "Time over" if change
(OFF) of the first detection device is
detected after T1 expires.

» incorrect sequence -- Determined as "Incorrect sequence”
if change (ON/OFF) of the next
detection device is detected after Tq
expires.

e Malfunction ------ petermined as "Malfunction" it ON/OFF
operation of the first detection device
and other detection devices cannot be
detected in the fault detecting section.
{Start device is regarded as a faulty

device.)
(2) Sequence check

Whether the detection device goes ON/OFF in the specified sequence
is checked.

This method is used when changing sequence is constant but changing
time varies every time, or when changing time check is not necessary.

ON

Start device (X0) OFF

t ON

| T |
“1 X1 OFF

ON

i
OFF | l I l
1 X2

1 Fault detecting section

*1 : ON/OFF sequence of datection devices X1 and X2 is checked.
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{a) At sequence check, incorrect sequence and malfunction are

checked. -+-Determined as a fault if the sequence

. of sampled ON/OFF data is different
1) Incorrect sequence | from the specified one.
--Determined as a fault if the device
does not go ON/OFF in the sequence
set when the tault detecting section
ends.

---Determined as a fault if ON/OFF operation of
the detection device cannot be detected in
the fault detecting section.

(Start device is regarded as a faulty device.}

2) Malfunction

(3) Alarm range

At sequence/time check, an alarm value is specified for time check, and
the range from the alarm value to the fault set value can be set as an
alarm range.

The alarm range is used 1o ouiput the alarm in advance before the
preset time expiggs.

Start device (X0) M

1 ON
]
- |

F—— - - —

%

OFF \

X2
400rms(Alarm value) ! Alarm range

! y
1| BOOms{Set value) & |
* — Fault occurs.

1 |
Alarm occurs.

Fault detecting section

o REREEEEE o

(a) The alarm value should be smalier than the set value.
...{Alarm value < Set value)
If the alarm value is equal to "0" or "set value”, time check is
performed as no alarm value.
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{4) Counting method for time check

Data receive Fault diagnosis Data receive Fault diagnosis

executed /BXW”“"’
Fault diagnosis on the PO S 7 | Yl
ADS1FD (50ms timer) ——f—tt—+—— — — — — = +—t—t—t—t——————4

Time count-T ————— _-—)— Time count
. Start 123 . e " LEnd
Time count on the AD5S1FD oo
{count) _._‘__,_\; _____ f\/.

Detection device (X1)

Detection davice (X2) r
c1our .
. Tn : Actual time

f ! . TOUT : Counted time

-l {in unit of 50ms)

(a) Time check on the AD51FD is executed by the count on 50 msec
timer.

{b) Time is counted from the fault diagnosis execution after receiving
the detection device (X1) ON to the fault diagnosis execution after
receiving the detection device (X2) ON. The counted time is as
shown below.

(Counted time (msecﬂ = 50msec x ir\lsucrggtra]:;:jmes that S0msec

POlNTS,

{1) Since the counted time may become ionger, unlike the actual time,
some extra time should added when setting the time set value.

{2} Time check is not performed if ON/OFF data of two detection
devices for which time check is to be performed are received
before executing the fault diagnosis.

(For example, time check in one scan cannct be set.)
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7.2.3 Fault detection by count check

At fault detection by count check, whether the preset rise (ON) or fall (OFF)
count of detection device in the fault detecting section coincides with that of
the received detection device is checked.

At count check, accumulative count and alarm range can be set.

(1)  Count check

(a} Select the rise or fall count of each detection device among four
conditions, "More", "Less”, "Equal”, and "More and less”, and set it.
At count check, accumulative count and alarm range can be set,

ON
Start device (X0} —IOFF

I
SN S O I O
"1 X1 .

" x N S I A P
we — T L T

T

1 . , . . .
o Fault detecting section (end device trigger or time)

=
*1 : Riso count of detection devices X1 and X3 and fall count of X2 are checked according to the condition.

{b) At count check, excessive count, insufficient count, and non-coin-
cident count are checked.

1) Excessive  _____ Determined as a fault it ON/OFF count

count of detection device exceeds the preset
count in the fault detecting section
when the conditions "More" and "More
and less" are set.
2) Insufficient —----~ Determined as a fault if ONJOFF count
count of detection device does not reach the
preset count in the fault detecting sec-
tion when the conditions "More" and
"More and less" are set.
3} Non-coincident —---- Determined as a fault if ON/OFF count of
count detection device is not equal to the pre-

sef count in the fault detecting section
when the condition "Equal” is set.

{1} Accumulative count should not be set when checking the ON/OFF operation at
count check. If set, accumulative count is read from memory card (1) when power is
ON or when the system is reset, cumulative count is performed, and, as a result,
fault wiil oecur.

(2} When counting the aceumulative count, set a new detecting item separately.
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(2) Accumulative count

(a} At accumulative count check, the fault diagnosis can be performed
to detect the life of limit switches, etc. by setting the accumulative
count of life (set value) and alarm count (alarm value).

(b} Accumulative count is counted for all the devices in detecting items
when presence (execute) is set at accumulative count execution
existence setting for each detecting item for count check.

{¢c) When power is OFF or the PC CPU/ADS1FD is reset, if learning
instruction is received while the AD5S1FD runs, the accumulative
count is stored into the memory card (1). And when power is ON or
recavering to normal condition, the accumulative count is read from
the memory card (1), and counting is continued.

ON

| 5
Operation start : ! ¢ Y
(Start devies)  QFF

I

|

I oN Memory

|
Deatection davice ' 1| card(ny i
{Limit switch) OFF , 131 |
l' 1 2 3 i 13} 5 99 100
Fault detecting saection
ot pomeron N Court ot |

End device freset /RUN
{Dummy) OFF

) L 33 >
t I L{3 L4

(d} Accumulative count cannot be read and partially deleted.
All the accumulative count data can be deleted using the peripheral
device of the ABGPP/AGPHP.

(e} Memory card {1} should be installed when accumulative count
check is executed.

(f) When fault occurs, accumulative count of all the devices in the
accumulative count fault detecting items is cleared 1o 0.
Therefore, detection devices with the same fault count should be
grouped by each detecting item when setting the accumulative
count.

POINT

When performing the fault diagnosis by accumulative count, the fault
detecting section end should be set as the point of ON of dummy bit
device which does not go ON/OFF on sequence program. End device
will not go ON, and periad until power cut/reset will be included in the
fault detecting section, and accumulative count can be counted.
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(3) Alarm range

(a} At count check, alarm value is set, and the range between the alarm
value and the set value can be set as an alarm range.

{b) The range of alarm value varies according to the condition as shown

below.
Condition
(normal value Alarm value range Check contents
setting)
More [Alarm value] > Set value Insufficient count check
Less [Alarm value] < Set value Excessive count check
Equal (=) 1 — . Non-ceincident count check
I - Insufficient count check
More and less Lower limit set value < [Alarm value] < Upper limit set value and excessive count check

*1: The range cannot be set for "equal {=)" because there is no range.
(4} Fault detection according to the condition

{a) When the set value is "More" ... (Fault cccurs if count is insufficient
when detection ends.)

ON >

3 LY
?Spt::'lagg‘\:ii?n QFF Set value: 100 or more
Alarm value: 102
lon
|
Detection device QFF
I 1 2 99 160 101 102 110
A

! Favlt ecour- 1
t rence range N—
i Alarrn occurs.
|
. Faultdetecting section N
r L4

(b} When the set value is "Less" ... (Fault occurs if count is excessive
when detection ends.)

CON

>
Operation start ¢
(Start device) OFF

Set value; 100 of less
:ON Alarm value: 90

1
Detection device OFF ! I l ] l ;3 I | | l | | ,: | | l I I I ?
1 2 89 90 a1 99 100 101

[
Fault ocour- |-

Alarm occurs. rence range

Normal range

l

Fault detecting section

hr 4 [al
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(c) When the set value is "Equal” ... (Fault occurs if count is not equal
to the set value when detection ends.)

3
Cperation starnt 1 .
(Start device) OFF Set value: 100

Alarm value: Not settable

|ON
Detection davice __F_T_l.f]—fl_gm ﬂl—f
1
1
1
: Norma!
' e value
1
|

Fault oceur-
rence range

Fault cccur- ||
rence range

Fault delecting section

—

(d) When the set value is "More and less" ... (Fault occurs if count is
out of the set value range when detection ends.)

ON 3
Qperation start h T
{Starl device) OFF Set value: 95 or more and
_— 100 or less

Atarm value: 96, 99

f

I

|

Detaction device :

95

1
‘
1 fan K
1 Fau[t occm 92 A
'
'
'
Le

Fault oocur-
mnco range Alarm occurs. Alarm occurs. |1_rence range

Normal
Fault detecting section |_range |

~
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7.2.4 Fault detection by normal pattern check

At fault detection by normal pattern check, the preset normal detection device
ON/OFF pattern at the trigger {(ON/OFF) point of check stant device is
compared with the received detection device ON/OFF pattern at the trigger
point, and whether they coincide with each other is checked.

(1)

Normal pattern check

(a) Triggering ON or OFF of check start device, ON/OFF pattern of
detection device in narmal condition is checked.

ON F ON
3 1 ) L
FF 1 1 1 i
Check start device o 1 '
1 1 t
ON e ON R
t| '_’ R
1 1 1 1
Detection device OFF
1 i 1 1
1 ] 1 1
ON ] I 1 1
1 1 1 1
Detection device -——'OFF il |~——-—I v I——
L] ' ' [}
1 1 ON t ]
] 1] 1 r
. F ] 1 I 1 1 |
Detection devica F t J
Normal pattern check
executed
Pattern Pattern

(b} At normal pattern check, pattern non-coincidence is checked.

Determined as a fault if the received
pattern does not coincide with the
preset normal pattern.

1} Non-coincident pattern ...

(¢} At normal pattern check, pattern is compared with all the normal
patterns set in one detecting item, and if it coincides any one of the
patterns, it is regarded as normal.

(1) When many normal patterns are set in one detecting item, if the pattern coincides
with any of normal patterns, it is determined as a normal pattern even if the pat-
tern does not coincide with the condition of detection device when trigger occurs.

(2) To perform normal pattern check for only detection device status at the trigger
peoint, only one pattern should be set for one detecting item.
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7.2.5 Fault detection by abnormal pattern check

At fault detection by abnormal pattern check, the preset ON/OFF pattern of
detection device in abnormal condition is compared with the received
ON/OFF pattern of detection device, and whether they coincides with each
other is checked.

(1) Abnormal! pattern check

{a) ON/OFF pattern of detection device is checked every time fault
detection is performed.

' ON

|
|

Datecticn device Oi,__T_'—'l
! 0

N

N

|
£l
f

Detection device ar
1
|
1

Detection device OFF.
|
|
|

Faultdiagnosis S__FZzd .  Z7d Y A
for the ADS1FD ‘|'

Data receive

o

|
| |
I t
1 1
| T
| I
t |
1 1
| |
1 |
t T
| |
| |
| |

A 1777 ¥

A
Ve

Fault diagnosis executed

(b} At abnormal pattern check, abnormal pattern coincidence is
checked.

1} Ceoincident abnormal pattern ...Determined as a fault if the
received pattern ceoincides with
the preset abnormal pattern.

(c} At abnermal pattern check, pattern is compared with only one
abnormal pattern in one detecting item.

For abnormal pattern, pattern of other than normal ON/OFF operation of detecticn de-
vice is set.
If pattern which will occur in normal condition is set, fault will occcur.
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7.2.6 Fault detection by upper/lower limit value check

At fault detection by upper/lower limit value check, whether the received data
value is inciuded in the preset range between upper and lower limit values of
word device is checked.

Alarm range can be set for both upper and lower limit values.

(1) Upper/lower limit value check

{a) Upper and lower limit values of word device are checked every time
fault diagnosis is performed in the fault detecting section.

ON
QFF

Start device

[ ON

End device  OFF : I

of fime

] . 1
Fault detecting section
ot

Data valus

T Upper limit value

Word device

{D/RAW) Data value

Lower limit value

(b) Upper/tower limit value check is performed outside the upper and
lower limit values.

1) Upper limit value over ... Determined as a fault if the data
value is over the preset upper limit

value.

2} Lower limit value over ... Determined as a fault if the data ‘
value is lower than the preset lower
limit.

{(2) Alarm range

{(a) In upperflower limit value check, atarm values for upper and lower
limit values can be specified to set the alarm range.

(b} Upper and lower limit alarm values are set within the range between
the upper and lower limit values.

... (Lower limit value <[Alarm value|< Upper limit value)
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Alarm/fault detection

(3)

MELSEC-A

Fault detecting section

{Alarm range

|
1
" (’ 1
| 1
Data value !
h Upper limit value \ |
Ward - t - 2 & j
dovica - - = = - = - f ———————— -
(D/R/W) 1
Upper limit alarm value \
Data value ?E;&B'ocﬁr;] :
Lower limit alarmm—\_}__\l !
LY o oL E e e e e m e m o —— = = =
- F E)e__ - _ ;
1
Lower limit value Faull cocurs. f
!
Time
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7.2.7 Fault detection by bidirectional operation check

At fault detection by bidirectional operation check, bidirectional ON/OFF
pattern of preset two detection devices at the end time or sequence/time of
the detection device in the fault detecting section is compared with that of the
received detection device, and whether they coincide with each other is
checked. Alarm range can be set for time check.

(1) Bidirectional operation check
(a) This method is used when pattern check or sequence/time check is

performed for two limits (two detection devices) at advance and
retract ends in the reciprocating operation of a cylinder, etc.

[Configuration]

Advance Retract
— cornn::nd c:n::-:;nd -
Start 1
[ Cylinder | —]
Retract end limit Advance and limit
[Advance (GO} operation] ... Contact A operation
ON m
Start 1 OFF TH 2
(Start device) : | :
Limit1 ON .
(Detection device) OFF |

| on i1}

Limit 2 OFF f : |
(Detection device) | | I
[Time] Tt ﬂ‘\

| Pattern check
|__ End time (fault detecting section) | (Check at end time)
-« >

[Retract (RETURN) operation] ... Contact A operation

ON
4

|

FaaY

Start 2 OFF )
(Start device) [
ik

i

Limit 2 on b
(Detection device)
I | ON
Lienit 1 OFF | f |
{Detection device} I | (.7
{Tirne] Ti ’ K

| Pattern check
End time (fault detecting section) | (Check at end time)
Ll

OFF

I‘
-

POINTSI

(1} For bidirectional operation check, only four bit devices, start
devices for start 1 and 2 and detection devices for limit 1 and 2, can
be used, and variables are 2-variation fixed. (See the above figure.)
(2) Bidirectional operation of detection devices for limit 1 and 2 can be
checked by selecting either of contact A action for both limit 1 and 2
or contact B operation for both limit 1 and 2.
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(2) How to use the pattern check and sequence/time check for limit

Bidirectional operation check is performed by selecting either pattern or
sequence/time in ADS1FDPE software package.
Usage according to type is shown below.

Check type Usage

o Applied to the equipment of which limit changes ON — OFF/
OFF — ON within the fault diagnostic processing time
(Refer to Sections 6.5.3 and 6.6.3).

¢ Applied to the equipment of which limit changes ON or OFF near
the fault diagnostic processing time. (When determined as an
erroneous diagnosis in sequence/time check)

Pattern

+ Applied to the equipment of which limit changes ON or OFF over
the fault diagnostic precessing time
Sequence/time {Reter to Sections 68.5.3 and 6.6.3).
+: For an air cylinder, ete. which moves quickly, use pattern
check to avoid erronecus diagnosis.

(3) How to pertorm the bidirectional operaticn check

Check type Fault content Checking method

» Determined as "LS return fault” if pattern check at

LS return fault end time detects the first limit has not changed.

LS operation » Determined as "LS operation fault" if pattern check at
fault end time detects the next limit has not changed.

» Determined as "SOL abnormality” (start device
Pattern SOL error abnormality) if pattern check at end time detects both
limit 1 and 2 have not changed.

= Determined as normal without performing diagnosis if
start device is CFF at end time.

— o If start device is OFF before end time, diagnosis is
stepped and start device wait state is given. (Normal)

= Detection for incorrect sequence and time over is
performed.

» Determined as "Time over” if OFF operation of limit
for which T+ is set is detected after Ty expires.

« Determined as “Time over” if limit does not change
and ON operation of the next limit is detected after Ty

Time over expires.

s Determined as "Time over” if ON operation of the
next limit cannot be detected before end time {within
the fault detecting section) after normai operation of
the limit for which 71 is set is detected.

Sequence/

time « Determined as "Incorrect sequence” it ON operation
of the next limit is detected within T1 time before limit
for which T4 is set changes.

+ Determined as "Incorrect sequence” if ON operation
of the next limit is detected before the limit changes.

Incorrect
sequence

» Determined as "Malfunction” if QN/OFF operation of
two limits cannot be detected before end time {within
the fault detecting section).

(Start device at start time is regarded as faulty device.)

Malfunction
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{4) Alarm range

When sequence/time check for bidirectional operation is performed,
alarm value can be specified for changing time from start (start device)
to the first limit switch (detection device), and the range from the alarm
value to the fault set value can be set as an alarm range.

The alarm range is used when alarm is output in advance before the
preset time expires.

(dotection device)

ON i

3
Start OFF I ‘I
[start device)

| I
Limit ON | | I
{detection device} | T

l OFF ]

| | -

| | | |

| | |
Limit OFF ] |

| N '

|

woms |
{alamn value)
F—HI

’ 800ms [(set val I
l‘—(——v—ﬂl—)'—) Fault accurs

Alarm occurs
| o End time (fault detecting section)

- >

ON :
I
I
|
I
|

(a) Alarm value should be smaller than set value
... (Alarm value < Set value)

If "0" or the value equal to the "Set value” is set as an alarm value,
check is performed as no alarm value.

(5) Counting method at time check
¢ Refer to Section 7.2.2(4) "Counting method at time check”.

e Count the time between start {start device) and limit (detection
device).
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7.3 Method for Setting the Fault Detection Condition Data

To set the fault detection condition data, three methods are available; by
manual setting, learning setting, and learning/manual setting.

Condition data is set with the A6GPP/ASPHP using the ADS1FDPE.
For operation, refer to the operating manual for the software package.

7.3.1  Method by manual setting

By this method, all the condition data are set with the AGGPP/A6PHP and
written into the AD51FD.
The contents to be set are shown below.

(1) Initial setting

{a) Alarm and fault data output destination

+ {Bidirectional output
e RS-232C intertace or i is available.)

parallel interface - - - - - -
{Either of the above only)

[If memory card (2) is installed, data is automatically output into
memory card.]

{b) Device reading method

Reading by the ADS1FD dul ly}- - - .
* ing by (module only) L (Select either

 Reading by microcomputer program- - - - - s of the two.)
(Module + microcomputer program)

(c} M, L, S setting

Set depending on; the internal relay (M, L, S) set by parameter of
the PC CPU.

{d) Device range ... {Set only when fault diagnosis by microcomputer
program is performed.)

Set the range of bit device and word device to be detected.
{2) Setting the condition data
{a) Setting the item condition
Set detection type and alarm/fault comment.
(b} Setting each item

Set start device and end device, or time, detection device, operation
set value, and alarm value of each item.
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7.3.2 Method by learning sefting

With the learning function, the basic condition required for the ADS1FD to
learn by A6GPP/A6PHP is set and written into the AD51FD. After writing,
the PC CPU and control unit are operated to perform learning at normal
operating condition, and after completing learning, fault diagnosis is per-
formed.

{1} Learning method
Two learning methods are available as shown below.

L‘:::::Lg Operation
{1) Set the dip switch, located on the side of the ADS1FD, for
setting the learning function according to the learning method.(Dip switches
Method by No.1 to No.4 are spt.) Refer to Section 4.5.1. .
setting the (2} Set the mode'semng switch located on the front view of the AD51FD to "1,
learning learning function mode (1), )

1 condition of (After learning, fault diagnosis is sta_rted.) ...Refer to Se_chon 4.5.3.
ADS1FD (3) Opera‘te t[\e PC QPU and control unit and perform learning om all t!'le
(setting the dett_ectlng items.Display “In execution (STUD)YEnd (END)" on the display
dip switch) device.

[Note]: The side dip swilch should be set before installing the AD51FD in base
unit.
Method by (1) Connect AGGPP/AGPHP when ADS1FD is running (mode setting switch is
setting the 0" or "1%), and use the "Learning function” of the software package.
learning (2) AD51FD stops diagnosis processing by learning instruction of the

2 condition of ABGPP/AGPHP and stores accumulative count into the memory card (1).

AGGPP/AGPHP (3) Operate the PC CPU and control unit, and perform learning on all the
detecting items.
[For operation, refer to the operating manual for SWOGP-AD51FDPE.]

(2} Learning contents

Data type Contents :: :;vs:ntclg ADSTFD Contents to be learned
(1) Learns all the ON/OFF sequences
(1) Start device of detection device in the fault
detecting section.(Not learns when
(2) End device or time setting is performed in advance.)
{2) Learns time set value and alarm
(3) Detection device value according to the ON/OFF
sequence in the fault detecting
(4) Alarm - {n}% value and in unit of section.{According to the maximum
time value or average decentralized value.)
Sequence/time [Automatic setting can b_e . ] (3) After learning, set value/alarm value
check performed only by specifying —(n)%. is aytomatlcally set according
to " alarm -{n)% value.

*1: Automatic setting method according to alarm —(n)% value

1} [When set value ]

is learned Alarm value = Set value (1-n/100})

(Round up decimal places.)
2) (When alarm value ]

is learned | ~ " Setvalue = Alarm value/(1-n/100)

{Round up decimal places.)

If fault diagnosis only for sequence check is performed by learning, refer to Section 7.3.3
... After learning, clear the time seat value by manual setting.
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Detection type

Contents to be setin ADS1FD in
advance

Contents to be learned

Count check

(1) Start device
(2) End device ortime

(3) Alarm —{(n)% value
... (for automatic setting}

(4) Detection device and ON/OFF
condition

(5) Condition (More, Less, More and
less)

(6) When condition is "Equal”, set the
set value in advance. {Not learned.)

{1) Learns ON/OFF count in the fault
detecting section.

More ... Minimum value or average
centralized value
Less ... Maximum value or average

decentralized value

Equal ... Not learned

More and less ... Minimum/maximum
value or average
decentralized value

{2} Atter learning, set value/alarm value is

automatically set according

to alarm —(n) % value.

Automatic setting method is the same]

as that for sequencestime check.)

Normal pattern
check

(1) Start device

(2) Number of detected
patterns

(3) Detection device

(1) Learns as many ON/OFF conditions of
detection device as the number of
detected patterns triggering the start
device ON/OFF.

Abnormal
pattern check

(All the items should be set.)

{Not learned)

Upper/fiower
limit value
check

(1) All the set contents are written.

(1) Learns upper/lower limit value in the
fault detecting Section.

More and less ... Minimum /maximum
value or average ]
decentralized value

(2) After learning, alarm —(n)% value is
automatically calculated according to the
value set in advance and alarm value,
and set value /alarm value is
automatically set.

Automatic setting method is the
same as that for sequence/time
check.

Bidirectional
operation
check

{1} All the set contents are written.

(1) Learns time set value and alarm value,
(By maximum value or average
decentralized value)

(2) After learning, alarm —(n)% value is
automatically calculated according to the
changing time set in advance, and set
value/alarm value is automatically set.
Automatic setting method is the same asj
that for sequence/time check.

*: Pattern is not learned.

(3)

Learning complete

(a) After learning as many data as the number of sampling times of all
the detecting items or specitied detecting items {(only when per-
formed by AB6GPP/ABPHP), and "Complete" is displayed, learned
data is written into OS and memory card (1), and fault diagnosis is
performed.

If AD51FD is stopped running or forcibly ended by peripheral device
before displaying the learning complete, data sampled so far is
regarded as learned data, so allthe learned data may not have been
sampled. Also, since fault diagnosis is not performed after learning,
set the mode setting switch to "0", RUN mode, to perform fault
diagnosis after reading the learned data and checking it.
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(4) Average decentralized value

Set value/alarm value obtained when learning the sampling data by
setting the average decentralized value is processed in the ADS1FD
as shown below to make it learned value.

(a) Formula for calculating the average and deViation

{Average} ... =1n 3t n : Number of sampling times
- ti: Sampling data (first time to nth time)
(Deviation) ... G=l i (ti— m) m, ¢ : Round down decimal places.
n i=1

{b) Average decentralized value according to the detection type

Detection type Average decantralized value (learned value)

Sequence/time check Average decentralized value of time =m + &

{1} Average decentralized value of "More" =m - o

Count check {2) Average decentralized value of “Less" = m + o

(3) Average decentralized value of *More and less” = (m — o) to (m + &)

Eﬁg:;/lower limit value Average decentralized value of upper/lower limit values = (m — a) to (m + o}

7.3.3 Method by learning/manual setting

By this method, condition data learned by executing the learning function is
read to A6GPP/ABPHP, checked and corrected, and written into the
AD51FD again to perform fault diagnosis.

{a) Operation is as shown below.

Set the mode setting switch of the .
ADS51FD to "2", learning function J ~------ Refer to Section 4.5.3.

mode (2). (Stops after [earning.)

Execute learning function by learn- | ........ Execute referring to Section 7.3.2.
ing setting. (Note): Mode setting switch
differs.

Read learned data with AGGPP/
ABPHP, and check and correct the
condition data for all the detected

s | .. Refer to SWOGP-AD51FDPE

! : type External Fault Diagnosis
Write the condition data checked : Software Package Operating
and corrected with AGGPP/AGPHP J *-~ Manual.

into the ADS1FD.

1

Set the mode setting switch of
ADS1FD to "0", RUN mode, and  § ***""""" Refer to Section 4.5.3.
execute fault diagnosis.
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7.4 Output Procedure and Output Format of Fault Diagnosis

7.4.1  Operation and output method in fault detection

This section describes the operation of AD51FD and procedure to output
alarm/fault data when alarm or fault is detected.

{1} Operation when fault is detected

————{Fault detection executed !

Alarm detected
Fault detected

YES

\Output alarm/fault data into memery card (2). I

l |

Qutput alarm/fault data into Toufter memory
and printer/terminal equipment.

[

. . . . (Diagnosis executed)
*2 Diagnostic processing of all the items for

which fault diagnosis is being executed is
stopped.

*4 Diagnosis by accumula-
I tive count check and up-
per/lower limit value check
is restarted after pausing.

*3 Diagnosis is restarted triggering the next
tault diagnosis start device after stopping.

1: Alarm/fault data is stored into buffer memory of AD51FD.{Detection
flags X10 and X11 are ON.)
The PC CPU executes read sequence operation processing by FROM
instruction from AD51FD when alarm/fault detection flag is ON.

2. Diagnosis of items for which fault has been detected and detecting item
for which other fault detection is being executed ends.

3: Fault diagnosis for detecting item for which fault has been detected is
restarted triggering the start device after fault recovery, and for other
normal detecting item, triggering the next start device after stopping.

4: For normal detecting items for accumulative count check and

upper/lower limit value check, fault diagnosis is restarted after pausing
and completing the fault output.

700



7. FUNCTIONS OF THE AD51FD

{2) Qutput procedure to memory card (2) or main memory

| Alarm/fault detected (data) I

NO

Memory card (2) exists.

Empty area exists in NO

memory card (2

MELSEC-A

Error displayed on the display device. I

No data exists in
main memory.

*

h|

Only one last

Write into the L data remaining in

Empty area

exists in main

memory card (2). the main memory

I_.

New data
I

Store into
main memory.

Discard the data. I

(3)

*1: Output procedure used when memory card (2) is
installed after alarm/fault occurs or when memeory card (2)
is replaced because there is no empty area.

*2: All the data in main memory are cleared when power is
turned OFF.

*3: All the data in memory card (2)/main memory are cleared
when condition data is rewritten from A6GPP/AG6PHP.

Qutput procedure to the PC CPU (buffer memory}/external device

(printer, general-purpose console)

l Alarm/fault detected {data) I

Qutputtable t&
CPU/external

all the data in
memory card (2)
cutput?

Are all the data
in main memory
output?

YES

NO (Previous data in buffer memory is not read.)

NO (Not-output data exists.)

{External device is not connected.)

I —

Not cutput

1 .
[yl J

NO (Not-output data exists.)

*

3

"

3

Read alarm/fault data

Read alarm/fault data
from memory card (2).

Qutput data to PG CPU

(buffer memory)/external
device.

J

I from main memory.

*3: If data not output yet exists in memory card (2} or main
memeory, read the data, and repeat to output the data until

all the data are output.
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7.4.2 Output format of alarm/fault data

Alarm/fault data is output to output destination in two types of output for-
mats, ASCII and binary formats as shown below.

Output format

[Output destination] | OUtPutitem Output data

123456789012345867 8 Bytes

MY] /5M|ME /‘DEDI :H |Hl: : IMEMI :;S ‘SE | Year/month/day
Hour:minute:second

Qccurrence {Note) 1. Qutput only when clock function is set to PC CPU. Not
time (18 bytes} output by PC CPU without clock function.

2. For alarm, output varies according to the setting of dip
switch for alarm data output timing. (Refer to Section .4.5.1)

{1) Alarm/fault comment set with ABGPP/ABPHP by user is output.
{2} The fellowing comment is output when default comment is set.

[Sequence/time check and bidirectional operation check]
24 bytes

Fauitocours, .. .......... ,Operation failure

e ‘Incorrect sequence

e e ‘FauItAtimerver

I | .

Alarm ocours. . ... ... [AIarmAtimerver
ASCII [Count check]
Faultoccurs. .. .......... !FaultAladdeerver _I

. Binary memory
« Memory card (2) e FaultaladderAunmatch
« Printer/general- .

purpose terminal

e e FauliAladderAinsufficient

Alarm occurs. . ... ... L. L. AlarmaladderAover
Comment e [AlarmAIadderAunmatch
(24 bytes) - -
""""" IAlarmAIadderAlnsufficient

................................. No default comment

[Upper/lower limit value check]
Faultocours. . . . ... ... ... [FaultAupperlimitoner J

P iFauItAupper limitAunder

Alarm oceurs. . . ... ... ... Marm.&upper limitAover

T IAIarmAupper limitAunder

{Bidirectional operation check ... (pattern)]

Faultoccurs, .. .......... ,rl_S recovery fault I

L \LS maifunction |

........ @L abnormal l

Continue to the next page
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Continued from the preceding page

Output format
[output Output item Qutput data
destination]

(1) Condition data (time/count/set value) of faulty device is output.
[Sequence/time check and bidirectional operation check]

S&t;a:ue 1234567890123 4 Bytes
(14 bytes) [ xxIx[x: lsteler T[] ... .. {Only when time over)
Space

[Count check]
1234567890123 4Bytes
[ bexix]xpexpexix] 1] .. (Maximum 10 columns)
Space

[Normal/abrormal pattern check] ....None

[Upper/lower l:mll value check]
2345 678901234Bytes

l.‘X1XIX|X|X:J HREREE (Maximum 5 columns)
Space
Number of Alarm/fautt flag —— Higher byte Lower byte  ~— Number of
device (0: Alarm, 1: Fault) - ~ device
conditions conditions
Alarm fauit flag {1to 128)
(2 bytes)
ASCI) Device [Sequence/time check and
condition bidirecticnal operation check] i
+ Buffer memory {(1point 24 | Condition (ON/QFF state) of device
* (hg)emory card by!es) [Count check ... alarml T, : on which alarm/fault occurs
« Printer/general- [Normal/abnormal pattern check] . . . Condition (ON/OFF state) of device which
purpose p has nen-coincident/coincident pattern
terminal At count check
(fault) and 123451?89012l345678901234ytes
upper/lower X1 {00 11 ' I ! ! ‘ 1 I
wppertowsr i oTo] T 117 [ 1[I 1131111111
g!;?:;-’ ofI 3evice Dev:ce No. ON/OFF Comment registered in “ Sequence/time
; state PC CPU
comment is + Count (alarm)
continuously
output. * Normal/abnormal pattern
\ s
* Bidirectional operation
[Count check ... fauit] . . . ... Condition of device on which fault occurs
123456788 4 5 Bytes to 0
xitloiof {1y | [ 1] |
1 |0 1 1 1 1
~— L / —
Device No. ON/OFF Value when fault occurs Comment (16 bytes)
state

[Upper/lower limit value check] Condition of device on which alarm/fault occurs

12345678901234567[8901234585'185“) 0
Pifolofo} loilojolo | { | { [ [ [1[i[:]:
Device Nc. Dewce conten! Comment (16 bytes)

Continue to the next page
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Continued from the preceding page
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Output format
[Output
destination]

Output item

Cutput data

Binary value

« Buffer memory
+ Memary card

{2)

Detection type
code {1 byte)

0o ' 0 1: Incorrect sequence 6: Time over {sequence/time)
; ; (sequence/time) 7: Malfunction (sequence/time)
1 byte 2: Count 8: LS. recovery fault .
E_ower bgte of acﬁ 3: Normal pattern (bldtrectlongl oper.altlon).
dress 61D 4: Abnormali pattern 9: LS malfunction {bidirecticnal
5: Upper/lower limit value operation)

A: S8OL abnormal (bidirecticnal)

e Number of changes on which fault occurs is displayed. (Only for sequence/time
check)

Change No. 1 byte (higher byte of address 61D")
(1 byte)
o ’_ ¢ 0: End device 1 to 255: Number of changes
Higher byte Lower byte
Item No. AN :
(2 bytes) | o | o ] 1 10 ‘ (Example) 10H ... Item No. 16
1st byte 3rd byte  2nd byte (Higher byte)  (Lower byte)
/ / 61E"| 2ndbyte | 1stbyte
T T T 1 +
X ' X | o 11 F LR 15t byt | 3rd byt
Abnormal ! | . | S yte L rd byte
device - - 3rdbyte . 2nd byte
(3 bytes) Device type Device No. ;
[Device type]

Stored in bufter memory by

1:0,2:W,3:R8,4:X5:Y,6:M7:1L, :
repeating the above.

8:5,8:B,A:F

« The patterns for 128 points are allocated in sequence of setting detection
devices. ... (ON/OFF states of devices set)
« ON/OFF state of abnormal device No. is checked.

(Example)
Sequence Fault
(Cig.beFF gattern XlO ’_§_¢__* 127 126 125 124 to , 3 2 1 0 Bit
tes e : : t
y Y10 i_'z’ l | i 1 ,;,*,,g‘ OLO ! 1 ] 1
mr JL_ 7 ] I I ]
Xt —+ 1L X1 M1 Y10 X0
1 2 3 4 2 & \Bytes
f ! ' ! : ; (Note) Qutput only
?ccu(rgegcte ) : ! ! i | i when clock functicn
ime ytes L i H ! ) h ;
Year Month Day Hour Minute Second is setin PG GPU.

« Condition data (hour/count/set value) of fault detection device is output.

(4 bytes}

1 2 3 4 Bytes
Set value i 1 ! !
(4 bytes) ! i i !
1 N 1. H
» Fault value of count (fault) check and upper/lower limit value {atarm/fault)
i 2 3 4 Bytes check is cutput.
Fault value T
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L ]

7.4.3 Output format to printer and general-purpose terminal

: 1 i2 3 4 5 P06 7 8
: 12345678901234567800123456789012345676901 2345678901 2345678001 234567890123 4567890,

: 91/06/30 12:00:00  Alarm time over 4001 SEC X001 1 LIMITY ! Device of time
: : : X002 0 LIMITZ . over
X1FF 1 L8-5 :
: 91/08/08 10:06:00  Limit LS-1 life 50000 TIMES X200 1 50001 i Device of
: : : : L5-1 : count over (fault
. value)
91/08/10 22:10:10  Pattern unmatch X000 1 LIMITO Device with
: : : X002 0 LIMIT2 ! unmatched
EX1FF 1 LS5 E panern
: 91/08/10/24:10:10  ‘Abnormal pattern : X000 0 LIMITO : Device with
: : : X002 0 LIMIT2 : abnormal
: EX‘IFF 1 LSS H pattern
: 91/07/11/ 22:10:110  Condition over 40000 01000 48000 Device of
: : : : TEMP.NO1 :  upper limit over
¢ {comment)
\ /N /N 7\ /
Oceurrence Comment Setvalue  Device condition
time {18 bytes) (24 bytes) (14 bytes) (24 bytes)
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7.5 Operation Condition of PC CPU and Operation of AD51FD

(1) This section describes the operation and detecting procedure of run-
ning AD51FD according to the operation condition of PC CPU (key

switch
condition).
Operation .
condition of PC Operation of running AD5S1FD Detemﬂ?s;":';h‘)d of
CPU
RUN + Executes fault diagnosis.

® Detects according to

. . . the fault diagnosis
» Pauses keeping the fault diagnostic start/stop signal (Y12)

STOP/PAUSE data.(Restarts fault diagnosis at
STOP/PAUSE —» RUN.) of ADSTFD.

* AD51FD clears all the received
data and executes fault diagnosis
from initial condition. (If alarm data

Is kept, clear them.) e Operation condition is

- . detected by hardware
o |f accumulative count check is interruption of AD51FD.

performed, data is written into
memory card (1), and data is read at
the time of RESET recovery and is
set.

RESET operation

e For operation of RUN-STOP-RESET switch of AD51FD, refer to Section 4.4.
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7.6 Fault Diagnosis Data Operation Function List

This section describes operation functions which are performed by
ABGPP/AGPHP, such as setting the condition data of fault diagnosis,
monitoring the fault data, printing out, writing the condition to ROM, and
coalescing the microcomputer package.

For details of operation, refer to the SWOGP-ADS51FDPE type External
Fault Diagnosis Software Package Operating Manual.

SWOGP-ADS1FDPE

C— shows operation function performed by connecting AD51FD with

ABGPP/AGPHP and printer.

—| Initial setting I—— Initial setting  ++-r-cemsrrrrrrraeenees PC type, madel name
—i Set the condition data. I—-‘-— Initial setting =+ mrermeemmararrerere Device range, output destination, device reading
methoed
| Setthe detection «----:craererrocass Set the detection condition.
condition.
---------------- Learn the condition data.
[ FOD funclion =sreem=rmmememmrenrens Create the directory, read, write, verify, delete,
copy, and format the condition data.

—| Communicate with ADS1 FD.] ------- Read, write, and verify the condition data, and
delete and format the memaory card.

—{ Display the fault. |——| Display the alarm!fault.l ----------- Read the alarm/faylt data fraom ADS1FO or FD,
- and display it.
ADS1FD memorycard | . Delete the atarm/fault data and accumula-
ration tive count, and format the memory card.
L-— Operation (o FD  -r==rrerrmrmeeenees Write, verity, and delete the alarm/fault data, create

the directory, and copy and format the FD.

—{ Printer ]—— Set the printer and tithe,  +rrereveees Set the printer and title for printing.
[ Qutput the titlg.,  rerrrmermsrerreees Print the title.
—I Output the condition da!a.l --------- Qutput the condition data in AD51FD or FD,
ABGPP/ABPHP,
L output the tault data] =+oeremeneee- Output the fault data in ADS1FD or FD,
—[ ROM function I—— Write the condition data -+.rveveeees Read, write, verify, delete, and check the data.
to ROM.
_{ Microcomputer package I———-— DirgCtory =-resrevcrrsorecracrirneen Display the directory.
FDD function
— Read -rrerrerenrsiimamaernanaaa, Read the main program and migrocomputer
package.
F—— Wirite  r--rermserarsrsiiiiiici e Coalesce the microcomputer package and main

program, and write it to FD.

pr——— Delete .............................. Delete the data ln FD.
] Copy ............................... Gopy the flle |n FD_
b— Formal .............................. Format lhe FD_

7 —2a
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8. PROGRAMMING

This chapter describes the sequence program and microcomputer program
which are written to the programmable controller to execute fault diagnosis
through ADS1FD.

To execute tault diagnosis through microcomputer program, PC CPU which
can process the microcomputer program for fault diagnosis is required.

POINTS

(1) To set fault diagnosis method in communication through AD51FD or
communication through microcomputer program, examine and se-
lect the number of bytes of data received through one communica-
tion and effects on scan time of programmable controller, and then,
perform programming. (For details, refer to Sections 6.5 and 6.6.)

(2} To output alarm/fault occurrence time, set "clock data” to PC CPU
in test mode of AGGPP/ABPHP without fail........ {Refer to user’s
manual for the PC CPU.)

After setting the clock data, turn on "M9028 (clock data read re-
quest) using the sequence program, and refresh the clock data with-
out fail.

8.1 Programming in Communication through AD51FD

This section describes the programming when PC CPU and AD51FD are set
as shown below.

0, 1 slot 210 7 slot
1 [ 1
| H
|
Power - ‘
: ::)2213; PC CPU (r::g?fmg block ADSIED ‘ |
F |
[Number of /O pointg] - 48 points (000 to 02F)
[l/O assignment] e 16 points vacant in the first half

(000 to DOF)

32 peoints special unit in the second
half {010 to 02F)

(1) Slot to install the ADETFD ... slot 0, 1
{2) 1/0 signal of ADS1FD ... X/Y10 to X/Y2F

(3) First 2 columns of head /0 number in executing FROM
instruction to ADS1FD ... HG1

If AD51FD is installed to siot 0, 1 of extension base of AGJ2H/AGJ2CPU, YO number
becomes 64 point assignment (100 to 13F). Therefore, I/C signat of AD51FD becomes
"X/Y110 to X/Y12F", and first 2 columns of the head |/O number when FROM instruc-
tion is executed becomes "H11",
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8.1.1 Basic programming
This section describes the basic program to AD51FD.
(1) 1/O signal processing program

(a) Starting/stopping fault diagnosis

Faull diagnosis Y12 is turned ON when fauit diagnosis of AD51FD
start comgmend Xis 18 execqted (xj 8 ON}.
/‘\ (Fault diagnosis stop: OFF)
Ir { } Yi2 Ma028: Clock data read request (for outputting the
. U fault occurrence time)
Mao28

{b} Detecting the abnormality of ADS1FD

X12
—————————— | X12: ADS1FD error (error is displayed on the
I | Sequence operation such as internal | display device of AD51FD.)
I precessing, external display, eta. is I X1D: | ADS1FD H/W abnormality
1D executed when error or H/W abnormality

{c) Displaying the operation of AD51FD

%17 X17: Fault diagnosis flag

i P I X18: Learning flag

r { s Program it only when operation of
X18 ~ - ADS1FD is displayed.

(2) Program to read the alarm/fault data

... [Read necessary part of data from buffer memory. (Refer to
Section 6.8.)]

(a} Reading the alarm data

Head address of buffer memory of ADS1FD (H[J[} 1)

First 2 columns of top .
1O number of ADS1FD 7 Head device number (D, W, R)

l— Nuember of read words (K)

X ' Alarm data is read from AD51FD buffer mem-
FROMP | HO1 Ho Do K21 ory when alarm detection flag (X10) of ADS1FD
becomes ON.

(Data corresponding to 21 words, DO to D20, is
read from the head. ... ASCI! data)

After completing to read the alarm data, turn
_________ Y10 to ON and X10 to OFF.

| Sequence opsration such as imernal-l {When X10 is OFF, Y10 goes OFF.}
procassing, external display, etc. of

| the read alarm data is executed.

Y10
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(b} Reading the fault data

X0
_i ; V10 When alarm cccurs, reset the ADS1FD to read

the fault data.
Fault data is read from ADS1FC buffer memeory
whan fault detection flag (X11) of ADS1FD be-

comes ON.
FHOMPI HO1 l Ho ’ 0o ‘ Ke1 }— (Data corresponding te 21 words, DO to D20, is
read from the head, ... ASCI! data)
After completing to read the fault data, turn Y11
te ON and X11 to OFF.
Y11 (When X11 is OFF, Y11 goes OFF.)

X1

— |

'TSequance operation such as internal
processing, external display, etc. of
| the read fault data is executed. i

(c) Reading the alarm/fault data . (When reading the data to the
same device and displaying it on
the same display device)
X0 "1

AlarmAault ¢ i d from ADS1FD buft
——{Frowe | ror [ w0 [ oo [ ke [ Armie suais s o w0 st
becemes ON

11 {Data corresponding 1o 21 words, DO to D20, is
read from the head. ... ASCI| data)

Y10
Aftar complating to read the alarm or fault data,
turn Y10/Y 11 to ON and X10/X11 to OFF.
[When X10/X11 is OFF, Y10/Y11 goes OFF )

i_Saquesnc:es oparation such as internal I
processing, extarna! display, etc. of the |
| raad alarm or fault data is executed. |

*1: Since there is no FRCM instruction in A0J2CPU (P23/R23), data should be made
in pulse using internal relay.
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8.1.2 Program example only by /O signal processing
Reading of alarm/fault data by sequence program can be omitted when
printing/displaying the alarm/fauit data from each interface of ADS1FD or
when reading the alarm/ault data with AGGPP/A6PHP,
The following is the program example by [/O signal of AD51FD.
{1} Program condition

e Alarm/fault data in buffer memory is not read. ... (Output from AD51FD
directly.)

¢ Lamp lighting output on alarm/fault indicator from PC CPU is performed.
e For installing the AD51FD, refer to Section 8.1.

¢ Configuration is as shown below.

slot 0, 1

l

b °|J Alarm indicator is fit,
PC CPU ADS1FD

J o o ]

- ul Fault indicator is lit. ]

(Y70 to Y7E) )
« Printer/general-purpose conscle
XIY10 0 2F * ABGPP/AGPHP
First 2 columns of
head /O number HO1

(2) Program sequence and executed contents are shown in "Flow™ col-
umn and description of the program in "Operation” column.

Flow ’ Sequence program Operation
Fault diagnosis
(1) Start the fault diagnosis I stait command e m
-—| I ‘E |l @ Fault diagnosis is executed when Y12 is ON.
M9028 Clock data (for outputting the fault occurrence
x17 - time)
—l } "YTF} Operation executed for diagnosis
X185 ~ {learning is displayed.
l {Program it as required.}
|
X10
_| I seT | ¥ When alarm detection flag X10 is ON, Y70 is set,
(2} Indicate the alarm/fault l m and indicator s lit
oceurrence. Clear the buffer Yi0 When Y10 is ON, buffer memory is cleared, and
AN X10 is turned OFF.
memory. X1
1 SET Y71 When fault detection flag X11 is ON, Y71 is set,
f | m and indicator is lit.
) n When Y11 is ON, buffer memory is cleared, and
Indication reset o/ X11 is turned OFF,
L(g) Reset the alarmAauit indication.l _| RsT | Y70 After recovering the alarmed or faulty control
I unit, Y70 and Y71 are reset by indication re-
set sommand, and alarmfault indicator is
iz AST | ¥n turned OFF.
P4) Detect the abnormality of ADSIFD.I _‘—I } @ When ADS1FD error is detected, Y72 is turned
ON (external cutput).
XiD {After ramoving the errar, X12 is tumed OFF by reseting
1 /\‘ the AD51FD.)
_| | @ When ABS1FD abnormality is detected, ¥73 is
turned ON (external output).

{ARer recovering the AD51FD to nomal state, XfD is

TX12:Detects eiror, X1D: Executes sequence operation such as | | wrmed OFF by resetting the ADSIFD.)

I _external display, etc. when abnormality is detected. __ |
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B.1.3 Program example by reading the buffer memory (ASCIl’/binary)
Buffer memory contains the ASCIl data which can output the alarm/fault
status to A6FD type external display module and occurrence time, comments,
to AD57 type display module, and binary data which can output occurrence
time, abnormal item No., abnormal device, etc. to BCD display unit, etc.

The following is the program example to read the ASCil/binary data by
sequence program.

For program to output the read data to each module, refer to the manual for
each module.

(1) Program condition
¢ For installing the AD5S1FD, refer to Section 8.1.

s To read and display the alarm/fault data of buffer memory, select ASCII

' or binary data.
« Configuration is as shown below.
0 1 slot
T r . l—AGFD type external display module ... (Ascm
1 — or
! 1 i BCD display unit {abnormal item No., etc.) I
| | , ... {Binary)
' i _
PC GPU ADSIFD } (AD57) i | (Qutputy
[ !
e | '
N
L____ 4'_ CRT display j

L wScenay

X/Y10 to 2F
[Firsizco!umns of ]
top /O number HO1
(2) Program sequence and executed contents are shown in "Flow" col-
umn and description of the program is in "Operation” column.

Flow Sequence program “ Operation
Fault diagnosis
., K starts command X1g
' l (1) Start the fault diagnesis. l [ I m
' _; I 11 \?’12/ Fault diagnosis is executed when Y12 is ON.
Ma028 Clock data (for outputting the fault occurrence
X17 — time)
_| I 1 ¥ Operation executed for diagnosis/iearning is dis-
¥i8 ~ o played.
(Program it as required.)
X2 — e e e When ADS1FD error is detected, X12 is turned
{2)0etact the abnormality of ADS1FD . . ON.
: Seque{“:e operation such as intarnal (ARer removing the sitor, X12 is turned OFF by resetting
X10 | processing, external display, etc. when | the ADS1FD )
error or HW abnormality oceurs.
—_— _| When H/W abnormality of ADS1FD is detected,
X1iD is turned ON.

{Alter recovering the ADS1FD to normal state, X1D is
wined OFF by feselting tha ADSTFD.)

A {ASCIl B (Binary)

{Continue to the next page)
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Flow

Sequence program

Operation

(Continued from the preceding page)

A (ASCIl}

X10

|

X1
|

{3) Read the alarm/fault data
(ASCH data).

FROMP | HM HO Do K21

(4) Display the data to A6FD or
on CRT through ADS7.

Normal com-
mand

Mo
_| l_—l -_SaEuaFne_o‘pe_r.aﬁ;i t.o_.output the
| atarmfault occurrence time data (ASCII)

MO

._.l I.__J/}/_lr- Sequence operation to swilch the dis- 1
play (normal display, ete.} after ]

®

Mo

L{

| D0 to D28 and alarm/fault comments DG

| to D20 to the A6FD, or sequence opera~|
tion to display them on the GRT through

| _ADS7 is parfarmed. |

| alarm/fault recovery is perfermed. I

RET

When X10 is ON, alarm occurs, or X11 is ON,
fault occurs, time and comment are read from the
top of ASCII data division of buffer memory.
{Read 21 werds, DO te D20, ... ASCEH)

After completing te read the buffer memory,
turn Y10/¥11 CN and X10/X11 10 OFF.
(When X10/X11 is OFF, Y10/¥11 goes OFF.)

[Note] ({1} A6FD is 16-character (for 8 words)
display. Display the eccurrence
time in YearrMonth/Day/Hour/Minute
and the comment in 16 characters
which have been set by user and reg-
istared in ADS1FD.
(i two ABFDs are used, occurrence
time or comment can be displayed.)

{2) lf set value, the number of devices,
and devite condition should be dis-
played, read them to data register
shown in Sectien (3} of "Flow" ccl-
umn, and then display them by se-
quence program,

Flow

Sequence program

Operation

(Continued from the precading page)

B {Binary)

(3) Read the alarm/ault data
{binary data),

FROMP | HO1 H810 | D100

SET | M100
M100
41 Displ RNy e - = = = - ——— = =
¢ )3‘!;poart{);hgF?_?t&?:ug}?ggg%play } || I + Sequence cperation to outpul the read L
. | detection type and change No., D100, |
| and item No., D101, to BCD display unitl
| or sequence operation to display them |
| on the CRT through AD57 is performed. |
Normal com-
mand M1c0 F- - == = = — - q
_, ,_ﬂ ,,L_l + Sequence operation to switch the dis-
play (normal display, eic.) after alarm |
| Hault recovery is performed. |
L e e e e e 4
RST | Mi00

When X10 is ON, alarm occurs, or X11 is ON,
fault occurs, detection type code change No. and
item No. from the head of binary data division of
bulier memary.

{Read 2 words. D100 and D101 ... Binary)

After completing to read the bufier memory,
turn Y10/Y11 to ON and X10/X11 to OFF.
(When X10/X11 is OFF, Y10/Y11 goes OFF.)

[Note] (1) If abnormal device, ON/OFF pattern,
occurrence time, and set vatve
should be displayed, read them to
data register shown in the Section
(3} of "Flow" column, and then, dis-
play them by sequence program.
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8.2 Programming by Microcomputer Program

This section describes the procedure, memory area, special relay, special
register, dedicated command, and program example for performing fault
diagnosis of AD51FD by microcomputer program of PC CPU.

8.2.1 Procedure to create the program

This section describes the procedure to add the utility program to sequence
program created by user and write it to FD for user. Write the program into
the PC CPU separately using A6GPP/AGPHP.

For operating method to add the utility program, refer to the
SWOGP-ADS1FDPE type External Fault Diagnosis Software Package
Operating Manual.

[ Procedure ]
I
Start the system  §............ Start the ABGPP/ABPHP by system FD of SW[ |GP-GPPAEE.
floppy disk.
I
Set the parame- R ... Set the capacity of sequence pragram, microcomputer pro-
ter gram, and file register.
I
Create the se- L ... Create the sequence program te call the microcomputer
quence program program on the sequence program.
I
Write the datato |} ... Write parameter + sequence program into user FD,
user FD
1
Replace/restart | ............. Replace the SW[ |JGP-GPPAEE with AD51FDPE, reset the
the system FD ABGPP/ABPHP, start the fault diagnosis system to make
— T microcomputer package FDD function,
Read the user  forereeens Replacing with the user FD, read the parameter + sequence
program program. {Stored into parameter + sequence program area
T of ABGPP/ABPHP.)
Read the utility - eomeeer Read the utility program (microcomputer package) from
program ) system FD. (Stored into microcomputer program area of
1 ABGPP/ABPHP.)
Add the utility o Add the utility pregram to microcomputer program area in
program parameter + sequence program.
Write into the  Jrereernn Write the main program created by user to which utility
user FD program is added into the user FD.
]

Complete I

To write the main program, to which atility pregram is added, into the PC CPU, restart
the program using the SW[ |GP-GPFAEE, read it from the user FD, and then write it.
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8.2.2 Memory area of microcomputer program

(1}

Memory area to store the microcomputer package

MELSEC-A

(a) Microcomputer package is stored in the microcomputer program
area of main program.

(b) To store the rmcrocomputer package into the microcomputer pro-
gram area, 00" to sFH (112 bytes) of microcomputer program.area

becomes the common information area.

(c) The head address of microcomputer package is displayed on the
GPP when coalescing with the sequence program.
The displayed head address becomes the head address to store the
microcomputer package.

(d) Memory map is as shown below.

Main
program
area

Parameter area

T/C set value area

Sequence program
area

Common informa-
tion area

Micro-
computer
program
area

-
-
H
H

[Fault detection
program

(for sending the
data)]

f——-\‘__.__‘
'--_—-‘“—‘_‘—___—-

{n+1)
to

User created
microcomputer
program area

-/
=<

_/

[Utility program
area) Added to
sequence
program by the
ABGPP/A6PHP
started with
ADS1FDPE.
(Unavailable by
user)

Created after
adding the utility
program to the
sequence pro-
gram.

*1: 1) The head address to store only microcomputer package
(AD51FDPE) for fault diagnosis into the microcomputer
program area is "70"".

2} To store AD5S1FDPE and other utility package
simultaneously, the head address of the microcomputer
package is decided according to the storing sequence.
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{2} Calculating the microcomputer program capacity

MELSEC-A

Capacity of microcomputer program is calculated as follows to set the

parameter.

Common
= | information +
area

Fault detection
program area

Microcomputer
program capadcity

+ | micrecomputer

User created

praogram area

\

(Utility program area)

Item Memory capacity
Common infermation area 112 bytes
AnNCPU, AnCPU
Fauit detection program A73CPU, AQJ2HCPU 3.5 Kbytes
sres AIMCPU 2.5 Kbytes
' User created microcomputer program area {Set value)

POINTS

to the sequence program.

microcomputer program area.

' program area moves.

sequence program again.

(1} When microcomputer package is added to the sequence program,
clear all the microcomputer program area. When microcomputer
program for user is created, create it after adding the utility program

{2} Common information is stored at the head (00H 10 GFH) of

{3} Do not change the sequence program capacity by setting the
parameter after adding the microcomputer package to the sequence
pregram. If sequence program capacity is ¢changed, information
added to the microcomputer program does not move and remains in
the area intact, and cnly the head (OOH) position of microcomputer

And, as a result, head information of microcomputer program
becomes unstable and cannot be executed. lf sequence program
capacity is changed, add the microcomputer package to the
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8.2.3 Special relay/special register list

The following shows the special relays and special registers for microcom-
puter package.

(1) Special relay

Device No, Name Description

» Turns ON when error is detected while executing the
microcomputer package.

* Turns OFF when RST command is executed. (Turns
OFF by reset key operation on the PC CPU or by
forced reset by peripheral device.}

¢ Timing chart
MS091 S:;:T:ﬁon Turns ON when error oecurs.
flag ON
OFF
Reset Ma0g1
axecution ON
command
H asT m Reset execution command {OFF)
» Turns ON when initial setting command execution is
completed in work area for fault detection.
« Timing chart
WINIT Executed
command ON Execution completed
Mo088 execution
complete WINIT command _OFF OFF

fl ag executed QON
FF
Mg083 °

{2) Special register

Device No. Name Description
o Register to set the device code and head device num-
Head device ber (hexadecimal number) of the device in which input
Bo0g0 to store data is stored
input data  For setting the head device to D9080, refer to the

Section (3) shown below.

» Register to store the error code corresponding to the
error cause when error is detected while executing the
microcomputer package

D9091 5::; es:?g:,ng + Error code is reset by RST command or MOV com-
code mand. (Cleared by reset key operation on the PC GPU

or forced reset by petipheral device, or setting 0 for
current value.)
o For details of error codes, refer to Section 9.2.
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(3) Method for setting the head device to D9090 ... {Set in hexadecimal
number.)
b15 b0
T i I 1 1 ] 1 | I 1 1 ]
[Data structure of D8090]..... Lol Lol ol [l
i L [ Ll L | | | 1 | 1
L ! |
Device code Device number
Set number to
Device of CPU Device Device D9090
(device number) code number {Device code +
device number}
Data register (DO to D1023) 0 000" to 3FFY | 0000M to 03FFY
Link register (WO to W3FF) 1 000" to 3FF" | 1000" to 13FF
File register (RO to R4095) 2 000" to FFF? | 200¢M to 2FFFH
File register (R4096 to R&8191) 3 000" to FFFT | 3000 to 3FFFH

(Specification example)

——{ move | weooo | 0900 }—— - H2600=R0 becomes the head
device number.

— wmove | Hoces | Dsoso f—| ----- HO0&4=D100 becomes the head
device number.
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MELSEC-A

8.2.4 Initial setting command in work area for fault detection (WINIT command)

(1)  WINIT command is the set command in werk area for microcomputer

package.
Command s:grd‘:_:;': ° Input data
sus | Hias5! H 1} Input assignment number (1 to 4) of device used in work area for mi-
WINIT _{ (a8 crocomputer package to [D/W/R head davice].
a: Head address to store Example __| MoV | K3 I D100 H «.. Input "3", file register (R} to
the microcomputer pack- ( ple) D100.
age tor fault diagnosis
{hexadecimal number) | L
Assignment number Device in use
1 Data register (D)
2 Link register (W)
3 File register (R)
4 Unused area in memory cassette

2) Input the head number of device used in work area for microcomputer
package to [D/W/R head device + 1] (next device).
{Input only when D, W, and R are used. Not necessary if unused area
in memory cassette is used.}

Exampl -—{ MoV | Ko l““" H v Input "0* to D101.
(Example) *1 (Use RO to R25.)

*1: For work area, 26 devices from the
specified head device are occupied.
{Other cannot be used.)

Remarks: The WINIT command is executed by perferming initial setting after
setting the dala by sequence program using D/W/R register
corresponding to the continuous two words, specifying the head device
to DS090 and executing the SUB command. ... (Refer to Section 8.2.6.)

When file register (R) is used, set the number of register points to be used in advance by
setting the parameter,
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{2) Device range for work area according to the PC CPU type for which
microcomputer package can be used

PC CPU Device range

* DO to D1023

AINCPU(P21/R21), AICPU(P21/R21) * WG 10 WIEF

DO to D1023
* WO to W3FF
* RO to R40985
*2* Unused area in memory cassette

A2NCPU(P21/R21), A2CPU{P21/R21)
A2NGPU(P21/R21)-S1, A2CPU(P21/R21)-
S1, *'A0J2HCPUP21/R21)

ABNCPU(P21/R21), ASCPU(P21/R21) ) 5«%‘&3&33.3
A73CPU(P21/R21) 2 OO WSRE  emory cassette
A3MCPU(P21/R21) " RO to R8191

*! * Unused area in memeory cassette

*1: Since A0J2H is not equipped with memory cassette, use D/W/R.

*2: Since the area is the same as that of block No.1 in extension file regis-
ter when using SWOGHP-UTLPC-FN1, block No.1 cannot be used as
an extension file register.



8. PROGRAMMING

8.2.5 Fault detection data transfer command (DT command)
Command Subroutine address Input data
DT — suB | H@a+8)
a: Head address to store the None
microcomputer package for fault diagnosis
{hexadecimal number)

{1} Function

DT command is used to transfer the device condition of all the devices
set by condition data to ADS1FD.

(8) Operation

Data transfer is executed when SUB command is executed by sequence
program and microcomputer package is called.

When executing the fault diagnosis, data transfer command should be ‘
executed at each scan.

(8} Fault detection data transfer executing timing

Initial setting

Data transfer

-sua -H 5

— -2 execution END processing
Sequence] / | )
program || >
- 0 step END”  “Ostep

- . SALIISSIISL LIS SIS IS ISSS
Fault detection L]

microcomputer Data on execution status of % Transfer completed
program sequence program is read into
— work area and transferred to

AD51FD.
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8.2.6 Basic program

Execution program of initial setting command (WINIT command)} which runs
the microcomputer package and fault detection data transfer command (BT
command) is added to the sequence program described in Section 8.1,

{1} Execution program for microcomputer package is described below.
(a} Program condition
¢ Head address of microcomputer package ... 70H

¢ |nput device in executing the WINIT command

Head device in work area for  Friie register
microcomputer package = - RO to R25
(Automatically set by microcomputer package.)

Initial setting command
M9038 (ON only in 1 scan)

Initial | i N "3: File register {R}" in specifying device in use is
L] A R set to D100.
! The head device "0" (RO) in work area is set to D101,
Moy T}“’ \ T {Use 26 words, from RO to R25.)
i ‘Device code + device number” of the head device
“—‘ MOV l HDUB‘*} Daoa0 }— (D100) in which input data is stored is set to D9090.

Device code A_H_]Qo_ii

(Data register) Device number
(hexadecimal

numiber)

| L L
| SUB | HOO75 linitial setting is executed when H(70 + 5) = HC075.
WINIT
Fault  command Error The head address of microcemputer package
diagnosis executicn detection fiag
start/stop  gomplets tlag

Yi2 Maoss Ma0a1

D When Y12 is ON {fault diagnosis start) and M3088 is
ataf —{ l——l w— ON, data transter command (DT command) is
transter executed at each scan.

(2) If error code (DS091) in microcomputer program should be read, cre-
ate sequence program.

(3} The l/O signal processing program and alarm/tault data read program
are the same as described in Section 8.1.1.

8.2.7 Program example
Program examples are shown below.

{1} Program example only by /O signal processing ... (Refer to Section
8.1.2)
Add basic program shown in Section 8.2.8 before [ (1) Fault diagnosis
start] in "Flow" celumn of program example shown in Section 8.1.2.

{2) Program example by reading buffer memaory (ASCll/binary} ... (Refer
to Section 8.1.3)
Add basic program shown in Section 8.2.6 before | (1) Fault diagnosis
start] in "Flow" column of program example shown in Section 8.1.3.
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9. TROUBLESHOOTING

In error detection of AD51FD, error message and error code displayed on the
display device, and LED indication on the front side of the ADS1FD are
available.

This chapter describes error messages, error codes, LED indication, and

9.1 Error message, error code displayed on the display device

troubleshooting against abnormal operation of ADS1FD.

(1) Error message list

Error message Error description Corrective action
Replace the battery according
BAT1 E:r‘ée(’{)";gﬁgg of memory to the replacing method
: described in Chapter 5.
Replace the battery according
BAT2 Saa:éeg)";g[:vzgg of memory to the replacing method
: described in Chapter 5.
Install memory card (1), and
Memory card (1) or user ROM store conditioz data( ())r
INIE in which condition data is : P
stored is not installed install the ROM in which
: condition data is stored.
. - . Set the switch to
Power is supplied setting the . . -
KEYE RUN-STOP-RESET switch to STOP/RESET" position, and
“RESET* position reset ADS1FD or supply the
P ’ power again.

(2) Error code list

Co?ﬁ)ﬂo. Error description Corrective action
[ 1901
E {ggg Memory card access error occurs. ¢ Reset AD51FD, and recommunicate.
[ J9E3
[ 1902 When reading the condition data or fault data ¢ Read the data stored in memory card.
[ jo03 from the A6GPP/A6PHP, relevant data is not ¢ Stop reading the data into fermatted memory
found. card.
¢ Replace the memory card.
[ J905 Memory capacity of memory card is insufficient. « Store the fault data into FD, and delete the
fault data.
[ ]90F Drive to be formatted is specified improperly. Specify the drive properly.
[ 1984 Critical error occurs on memery card, Replace the memory card.
[ ]eCA Memory card is not installed or is in failure. Install or replace the memory card.
[]oc2 Memory card is write-protected. Release the write protection.
[]9C3 Memory card is improperly formatted. Format the memory card again.
Memory size of the memory card is not proper .
[19ES when formatting the memory card. Set the card size properly.
[ Imark: When memory card (1} is in error ... "1" is displayed. (Continue to the next page.)

When memaory card (2} is in error ... "2" is displayed.
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{2) Error code list {continued)

C°‘(’:)N°- Error description Cotrective action
AOS
ﬁ?? Communication error occurs. Reset and recommunicate.
AB2
AB1 I(E\;aa“d ﬁe?ie‘g: 18 m"".de""’r{! AS.GP.P[AGZHP' Reset the display device, and execute operation
mple Ieeaar:i\g;;g instruction is given during with correct procedure.
AB3 Transmissicn/receiving error occurs. Reset, and transmit/receive the data again.
Ag3 Baud rate is specified improperly. Set the baud rate properly.
AA Printer of parallel interface is in failure, Check the printer to enable narmal operation.
B « PC GPU stops due to an ercor, of itis in failure. | ° hecover the PC SPU to normal condition, and
40 » i/0 assignment is not proper reset the ADSTFD.
B41 v g Mihs np B TED is used « Set the /O assignment of AD51FD properly.
B46 . ADs:jls:eD s ins;ziﬁur? o : : » Carrect the sequence program.
e + Check X1D, and check or replace the AD51FD.
1000 Mode setting switch is not set properly. Set the switch properly.
9 propeny P Y
1002 Setting of PC CPU is not matched. Match the PC CPU type name (PC typse).
1003 gho;égné;sré)rf)condltlon data js not correct. (Sum Write the condition data again.
1004 E:;é?ﬁe\éalue s not correct, or device is not Correct the device value, or specity the device.
1510 Paraltel error Check the parallei printer and connecting cable.
1520 RS232C error Check the RS232C printer and connecting cable.
» Main memory to store the fault data is insuffi- » Store the fault data into FD, and delete the
1530 cient. fault data.
» Fault data cannot be stored. » Reset, and delete the fault data.
1A01 Memory for learning is insufficient. Learn the items one by one.
If indicator reset switch is pressed, item No. of
the items which cannot be learned is displayed.
® Learning operation cannot be performed. Execute the following processings for the item
1A02 » At sequence/time check and bidirectional op- No. (Up to 5 iterns are displayed every time
eration check, total of changing time exceeds AD51FD is reset.)
the end time when learning the time. » Perform learning again.
» Read the learning data using A6GPP/AGPHP,
and correct the time.

s [f the code which is not indicated in "Code No." column is displayed on
the display device of AD51FD, reset and recommunicate.

» |f invalid code is displayed even after resetting, H/'W may be in failure.
Consult your nearest Mitsubishi representative with details.
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9.2 Error Code While Executing the Microcomputer Program

Error which occurs while executing the microcomputer program is detected
on the PC CPU side.

Since error code is stored in special data register D8091 for microcomputer
package, read it by sequence program or PC diagnosis of A6GPP/A6PHP,

and take necessary corrective action.

E(g:;icmf:;’ CO:;ﬁznd Error description Corrective action
45 WINIT e Data setting to D090 contains an = Check and correct the data set by
error. sequence program.
46 WINIT « Input data error (device specifica- s Check and correct the assignment
tion error) number of device in use.
o Check the unused area, and set
Input data error (device number error) available device.
47 WINIT » Unused area does not exist. « Correct the data so that the area
» No work area is available. corresponding to 26 words can be
used tor device in use.
- + Cotrect the area to outside of the
48 WINIT -Is\ﬁzgicf.\igépr otected memory area is memory-protected area, or release
P : the memory protection.
49 WINIT » Microcomputer package is not regis- | = Register the microcomputer pack-
tered. age and write it into PC CPU,
. . . Correct the register into the file reg-
» File register does not exist when . h
50 WINIT specitying the file register (R). LsJe:ﬂrg::rge, or change the device
* :}z:tcmed device number does not e Correct the device number into the
: device range of PC CPU.
51 WINIT « AD51FD is not installed. o [nstall the ADS1FD.
* Reset the PC CPU, and recommuni-
cate.
62 DT « Work area is destroyed. « If communication cannot be made,
write the main program into the PC
CPU again, and recommunicate.
. . + Install the CPU module and
-::z:girbus with AD51FD contains AD51FD module again, and
53 DT Hardware error on CPU module, rltfacommum.catg.
AD51FD module. base unit ¢ |f communication cannot be made,
' replace the module in failure.
54 DT ¢ Ao recponse Is given from ADSIFD. o set ADS1FD to "RUN",
. = Set AD51FD to "RUN".
55 DT AT « Check AD51FD, and if AD51FD
. down is detected, replace it.
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9.3 When the RUN LED Turns OFF

Check item

Corrective action

ls POWER LED of power supply
unit lit?

o If POWER LED is lit, check the power supply unit, and recover it.

Is AD51FD nermally installed?
Is base unit normally operated?

« Install AD51FD securely so that there is no gap or looseness between
ADS1FO and base unit.

« If there is bending or stain an connector for AD51FD and base unit, re-
move it.

e Check if base unit supplies 5V power by replacing it with another unit or in-
stalling AD51FD to another slot.
If any abnormality is found, replace the base unit.

Is RUN-STOP-RESET switch set
to STOP/RESET?

+ Set the switch to RUN.

is H/W normal?

* Set RUN-STCOP-RESET switch to RESET, and then set to RUN again.
e Repeat to turn pewer supply unit ON/OFF in RUN status.

(Check if H/W abnormality eccurs due to noise, etc.}
« |f RUN LED is not still lit, AD51FD is in H/W abnormality.

Consult your nearest Mitsubishi representative with details,

9.4

When the ERROR LED Turns ON

Check item

Corrective action

Is error message or error code
disptayed on display device?

e Remove the error according to the displayed error message or error code
referring to the list shown in Sections 9.1 and 9.2.

» Reset the display device with indicator reset switch.
(if two or more errors occur, the next error is displayed. Recover and
reset.)

+ Set RUN-STOP-RESET switch to RESET, and then to RUN.

Is H/W normal?
(Not displayed on the display
device.)

e Set RUN-STOP-RESET switch to RESET, and then to RUN again.

* Repeat to turn power supply unit ON/OFF in RUN status.
(Check if H/W abnormality occurs due to noise, etc.)

« [f ERRCR LED does not still go OFF, ADS1FD is in H/W abnormality.
Consult your nearest Mitsubishi representative with details.
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8.5 When AD51FD Does Not Operate Correctly

Cause

Check item

Corrective action

LED indication
on the front is
abnormal.

« |s RUN LED OFF?

» Take necessary corrective action referring to Section 9.3.

+ |s ERROR LED ON?

» Take necessary corrective action referring to Section 9.4.

Displayed

content on the
display device
on the front is

s |s error code or error message
displayed?

o Take necessary corrective action referring to Sections
9.1 and 9.2,

* |s indication normal?

« Reset the display device with indicator reset switch.

abnormal. » Reset it with RUN-STOP-RESET switch.
; " » Operate the PC CPU normally accerding to the trou-
* Is PC CPU side normal? bleshooting described in the manual for PC CPU.
. s Install AGGPP/AGPHP to PC CPU, monitor the 1/O signal
* éitAeEiLFEnaggoggahgde’ of special M and special D AD51FD, check the contents of
. abnormality, and recover ADS1FD to normal status,
Data

communication
is not
performed.
{ADS1FD does
not indicate
error.}

e Does output number (Y [ ][ ]}
of fault diagnosis start
command in sequence program
coincide with 1/0 assignment
number of ADS1FD?

e Check the I/0 assignment number of ADS1FD, and
correct the sequence program.

* [s mode setting switch on the
front set to "0" {(or "1%)?

¢ Set the mode setting switch to "0".

« |s ADS1FD normally installed
to base unit?
+ |s base unit normal?

¢ Install AD51FD secursly so that there is no gap or
looseness between AD51FD and base unit.

« |f there is bending, stain, or foreign matter on connector
for AD51FD and base unit, remove it.

Fault diagnosis

+ |s condition data set on
AD51FD matched with
operation of sequence program

» Read the fault data store the ABGPP/AGPHP to ADS1FD,
and correct the condition data of faulty part
according to the operation of control unit.

action is {control unit)?
abnormal.
¢ |s abnormality found when unit * Since noise in PC CPU and AD51FD causes abnormality,
other than PC CPU is operated? take necessary corrective action against the noise.
« Is printer setting dip switch on . g::;:tigi s:vi;czh according to the printer referring to
the front set properly according e . ! .
to the printer? e |f gengral-purpose printer is used, set the switch
according to the printer in use.
Data is not o - blo 1
cutput to e Does printer cable in use . , .
prirf)ter. conform to the specification? Is : IL}IS;:ZEIJI]’: g;‘;i;;ﬁg:f r\z;;:::gl—ﬂforms to the specification.

the cable normal?

e Check the printer in use.

* Check if there is any abnormality on the printer in use.

e Is AD51FD normal?

« Remove the abnormality on AD51FD.

Not accessible
through RS-
422.

« |s RS-422 cable normal?

« If abnormal, replace it.

+ Does foreign matter, stain,
etc. adhere on connector for
ADStFD?

* Remove the foreign matter, stain, etc. to avoid contact
failure.

« ABGPP/ABPHP side displays
error,

« Recover the content of error display.

¢ |s AD51FD normal?

+« Remove the abnormality on ADS1FD.

It all the check items are normal, H/'W maybe abnormal.
Consult your nearest Mitsubishi repesentative with details.
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IMPORTANT|

(1) Design the configuration of a system to provide an external protective or safety inter
locking circuit for the PCs.

{2) The components on the printed circuit boards will be damaged by static electricity,
so avoid handling them directly. If it is necessary to handle them take the following
precautions.

(a} Ground human body and work bench.

(b} Do not touch the conductive areas of the printed circuit board and its electrical
parts with and non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Eiectric will accept no responsibility for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy
yourself as to its suitability for your specific application.
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