
PROGRAMMABLE CONTROLLER 

User I s  Manual 

External fault diagnosis module 
type AD51FD 

MlTSUBlSHl 
ELECTRIC 



REVISIONS 

'The manual number is aiven on the bottom left of the back cover. 

Print Date 

May, 1992 

*Manual Number Revision 

First edition 



INTRODUCTION 

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control- 
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this 
manual should be forwarded to the end User. 
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1. INTRODUCTION 

The AD51FD type external fault diagnosis module (referred to as AD51 FD) 
reads device operating states from the PC CPU. This is then compared with 
the diagnosis data previously stored into the AD51 FD, if a fault is  detected, 
the alarmlfault data is stored in the buffer memory and memory card and 
output to the printer. 
The alarmlfault data can be read by the PC CPU. 

This manual gives the system configuration, specifications, settings and 
procedures to start running, performance specifications, functions, program- 
ming and so on for the AD51 FD. 

To use the ADSIFD, the memory card, SWOGP-AD51FDPE type external 
fault diagnosis software package (referred to as AD51 FDPE) and peripheral 
devices are required. 

To operate the AD51 FD, the fault diagnosis data must be created in advance 
using the AGGPPIAGPHP and the AD51FDPE and wri t ten into the 
AD51 FD.The PC CPU creates the sequence program which is used for the 
fault diagnosis after reading the operation command to the AD51 FD and fault 
diagnosis results, and writes it.The fault diagnosis starts after running the PC 
CPU and the AD51FD. 

An additional manual for the AD51 FD is shown below. 

I Manual name 

SWOGP-ADS1 FDPE type External Fault Diagnosis 
Software Package Operating Manual 

Manual number 

IB(NA)66366 I 
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1.1 General Description of Fault Detection 

This section describes the outline of fault diagnosis data communication 
between the PC CPU and the AD51 FD, 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 AD51 FD, and 2) Communication procedure using 
a microcomputer program. 
Usually, the fault diagnosis can be performed through the communica- 
tion procedure using the AD51 FD. 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 AD51 FD 

PC CPU AD51 FD 

0 

FROM 

External 
o u t p u t  

(printer) 

(Send every scan.) 

Data communication between the PC CPU and the AD51 FD 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 fault. 

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 
memory. The alarm or fault data can be printed by setting the output 
destination to the printer using the AD51 FDPE. 

The PC CPU reads the alarm or fault data from the AD51 FD using the 
detection flag (X), and then executes the sequence operation according 
to the fault diagnosis. 
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POINTS 1 
(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.) 

(b) Communication using microcomputer program 

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

CPU (for microcomputer) AD51 FD 

O k "  , I I 

I (Send every scan ) 1 
-'I- FROM 

END 
Microc0mpul.r 
P'ai"rn 

External 
output 
(printer) 

110 signal 

*Read alarmifault data. - Bul,e, < memory -- 
- 

msmory - ' 

Send data. 

3y calling the microcomputer program in the sequence program, the mi- 
xocomputer program is executed and sends the data to the AD51 FD. 

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

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 
memory. 
The alarm or fault data can be printed by setting the output destination 
to the printer using the AD51 FDPE. 

e The PC CPU reads the alarm or fault data from the AD51 FD using the 
detection flag (X), and then executes the sequence operation according 
to the fault diagnosis. 

(1) Communication using the microcomputer program can be 
performed with PC CPUs other than the AOJ2CPU, A3HCPU, 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 diagnosis data. 
(Refer to Section 6.6.1 



1. INTRODUCTION 
MELSEC-A 

(1) Fault detection procedure 

The procedure for detecting the faults on the AD51 FD falls into six 
checking methods as shown below. (For details, refer to Section 7.2.) 

Fault detecting 
method 

Sequenceltime 
check (Sequence 
check) 

Count check 

Vormal pattern 
:heck 

4bnormal pattern 
:heck 

Operation 

ON 

start o d  
5 

- ~ - -  ~ 

device ON 

[Numberof -1 2 3 4 
changes] 'I Fault detecting section 

\ 

Detection 
device : ON 

Detection OFFi OFF rl 
device 

'1 Fault detecting section 
I- 

:heck stad 
ievice 

Detection 
device 

Detection 
device 

I 

Pattern Pattern 

Abnormal Abnormal 
pattern check pattern check 

Description 

(1) Check that the detection device 
like I10 signal of control unit or 
internal relay and so on is operated 
ONIOFF as previously specified 
sequence and fime (number of 
changes) in the fault detecting 
section, then the device which is not 
operated as previously specified is 
detected. 

(2) When the fime 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. 

(1) Check that the detection device 
like I10 signal of control unit or 
infernal 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 count 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. 

:I) Respecting the detection device like I10 
signalof wntmi unit or internal relay, etc., 
bigger the check start device ONOFF and 
check that the detection device ONIOFF 
operation at h e  point rnrresponds to any 
of normal ONIOFF patterns previously 
specified. Then the pattern which does not 
wrrespond to h e  specified pattern is de- 
tected.(When corresponds,normal, a d  
when not corresponds, faulty.) 

(1) Respecting the detection device 
like 110 signal of control unit or 
internal relay, etc., check that the 
detection device ONIOFF operation 
does not correspond to the abnormal 
ONIOFF 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 abnormal pattern checking is 
performed in the regular checking. 
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-ault detect ing 
method 

pperllower limit 
alue check 

lidirectional 
peration check 

Operation 

c,-.+ OH '1 Fault detecting section 
s - 8 ,  

device 7 
Umer limit 

T~me 

;O operalton] ON m 
tan 1 
Start device) 

OFF > 
. . 

ON 
imit s ~ t c h  I OFF i l :  
Defection . . 
~ v i c s i  

I i l i  -. . . : 

i,,, rw,,,, 2 04 I tJ 
m e c t i o n  
BV~CB) 

Pattern check - 
End time (fault detecting section) 

3ETURN operafioni 

- 
End time (fault detecting section) 

Descript ion 

(1) Check that the word device (DIRIW) 
value is in the range of the upper and 
lower limits specified in the fault 
detecting section. If out of the 
range,the abnormality is detected. 

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

(1) Bidirectional operations for one 
detected item are verified 

through pattern check or sequence1 
time check using two limit switches. 

12) Check that the ooeration of two limit , ~, 
switches (detect/on devices) for the 
reciprocating equipment like cylinder, 
etc. is taken with proper ONiOFF 
pattern at the operation end time, or i s  
taken at the previously specified 
ONIOFF sequence and time. 
Then the device which does not take 
an operation with appropriate ONIOFF 
is detected. 

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

(4) Either pattern check or 
sequenceltime check is selected to se 

(5) Pattern check is applicable for 
equipment like air cylinder, etc. of 
which the operation is prompt and 
completes within the processing time 
for the fault diagnosis. (Refer to 
Sections 6.5.3 and 6.6.3.) 

- 1 :  The fault detecting section is set as the range from start device ONIOFF to end 

device ONIOFF or end time. (For details, refer to Section 7.2.1.) 
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1.2 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. 

Various fault detecting items 

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

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. 

The alarm can be output before detecting the fault. 

By previously setting the alarm range for detecting items for se- 
quenceltime check, count check, upperllower limit value check, and 
bidirectional operation check, the alarm is output before detecting the 
fault. Therefore, the corrective operation to control unit can be taken 
in advance. 

Contact and coil ONIOFF accumulative count can be counted. 

By setting "Accumulative" when performing the count check, contact 
and coil ONIOFF 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. 

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 
AD51 FD, the fault data can be read through the AGGPPIAGPHP 
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 displayed outside using monitor unit, etc. 
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1.3 Example of Fault Diagnosis (Memory Capacity, Number of Detecting Items) 

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 operation sequence of the control unit. 
The fault detecting data for the selected fault detecting method is created 
using the AD51 FDPE. 
The number of detecting items which is settable for the AD51 FD is decided 
according to the total memory capacity which is used for each detecting item 
(detecting method) against the memory capacity of the AD51FD. 

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 machine] 
SOL1 SOL2 

Clamp 

I 
Spindle I 

carrier - -  I 
Rotation: - -  I 
MT2-R 4 , I  ,I h 

L 2 L > L 2  I .. - a 'Zn [Head of carrier] LS-F 

end 01 [slafi~r-ssing 1 ~ " d  I 
rpindlscarner] LSO LS1 

Rear end of cmisr1 
LS2 

[Control procedure1 

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

2) The clamp lowers to hold the work 

3) The spindle 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] [Selection of fault detecting method] 

Start SW ON 

I \ 

...... (X I )  - [Normal pattern check] 
Carrier moves forward. I 

(LS-F) ....... (X2) 

....... (LS-D) (X3) 

Spindle carrier moves forward, 

I S ~ i n d l e  carrier motor stow. I 
Spindle carrier stops moving 

[Cowletel (LS-0) ....... (X6) 

(LS-U) ....... (X7) 

I Carrier moves backward. I 
- 

pwlete] (LS-R) ....... (X8) 

Take out the work. I 

While LS10 is ON, the mr- 
ma1 patterns of other LSs 
are checked. I 
Start device is (XI) and end 
device is (X8). and se- 
quenceltime check is per- 
formed from X2 to X8. 1 

[Normal pattern check] 
When LS2 is ON, fhe normal 
patterns of other LSs are 
checked. 1 

[Abnormal pattern check] 
/ 

Abnormal patterns from X2 to 
X7 are checked for one item. 

\ I 

[Count check 
(accumulative count)] 

[Uppertlower limit value check] and [bidirectional operation check] are not performed. 
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(2) Setting fault detecting method ..... (The following conditions are 
set using the AD51 FDPE.) 

(a) [Sequenceltime check] 

1) The start device is X I  and end device is X8, and the se- 
quenceltime check is performed from X2 to X8. 

Start device 

i I I I I 

t 
I 

X4 (LSI)  ON 1 I I I I I 
OFF i I I I I I 

I I l l /  I l l  I I i  I 
ON 

X7 (LS-u) OFF 
I 1 / 1 1  I l l  I l l  I 

I I I I I  I I I I I l l  I 
End device I 1 1 1 1  I I I I I I I  I 

ON 
X8 (LS-R) OFF 

I I I I I  I 1 I I I I I  I 

I 5 I 

I I l l  I I I I I I I  I I 

[Sequence check] I I 2  I3 I4 '5 16 17 18 bi0111 I 
I I I I I  I I I I I I I T , ,  I I 

-2 [Time check] 
I I 

t- 
$s ' ~ 7  I Ts tgtid " ' ~ ~ 2  

I 

I 
work removal 

backward 

"moving Clamps Ca'"rsfans 
backward released -""g backward 

'I Secllon lor deteding (from start device ON to end device ON) I 
'I: The section tor detecting can be set also as "From stan device ON to end time'' 

'2: TI to T12 for time check are used to set the allowable time of change. 
For alarm output, the change time of alarm outputwithin T, and TIZ is Set. 

. When time check is not required, the setting of the time in TI to Ti2 is unnecessary 
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(b) [Count check] 

Two detecting conditions, count of limit switch ONIOFF within X I  to 
X8 and the accumulative count are set. 

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

Start device ... X I  
End device ... X8 

Number of ON times within X I  and X8 ... Once (equal) ... No 
alarm 

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

Start device ... X I  
End device ... X8 

Number of ON times within X I  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) [Sequenceltime check]. 

1) When setting the work, 

Pattern check start device ... X I  ON 

2) When ending the processing, 

Pattern check start device ... X5 ON 
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(d) [Abnormal pattern check] 

For abnormal patterns, one detecting condition according to  the 
chart of (a) [Sequenceltime 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. 

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

(e) [Upperllower limit value check] 

Since this example's control unit is not designed to process the data 
upperllower limit values, it is not necessary to set them. 
(Available for the control module which processes analogldigital 
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) [Sequenceltime check] 
Number of device points(6116 k 1) 

1) Memory capacity I 
- - 24bytes + (24 x 2) +(4 x 6) + [5 + 4 x ( I ) ]  x u  = 195 bytes 

~larmnault Number of Number of 
comment device changes 
Setting paints 

(b) [Count check] 

1) Memory capacity 
- - 21 bytes + (24 x 1) + (4 x 8) + (6 x 8) = 125 bytes - - 

~ a G e n t   umbero of E w  ~ ~ ~ k r  
setting device paints of device 

paints 

2) Memory capacity 
- - 21bytes + (24 x 2) + (4 x 8) + (10 x 8) = 181 bytes - - - 

Alarmlfault Number Over  umber 
comment setting of device of device 

points mints 
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(c) [Normal pattern check] 

1) Memory capacity Number of device points(6116 k 1) 
1 

- - 12bytes + (24 x 1) + (4 x - 6) + [2 x ( I )  x - I ]  = 62 bytes 
Comment Number of Number of 
setting device points patterns 

2) Memory capacity 
- - 12bytes + (24 x 1) + (4 x 5) + [2 x (1) x I] = 58 bytes 

(d) [Abnormal pattern check] 
Number of device points(6116 % 1) 

1) Memory capacity 
- 

1 
- ebytes + (24 x I) + (4 x 6)  + [2 x ( I ) ]  = 56 bytes - 

Comment Number of 
setting device 

points 

(4) Total memory capacity in use 

The capacities 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 AD51 FD type fault diagnosis module diag- 
nose?" and "How many items can be detected?" are calculated as 
follows. The detecting method using communication with the AD51FD 
unit is applied. 

Number of machines which can be diagnosed 
=(65536 - 1 9)bytes/677bytes = 

AD5tFD Fixed Memory 
memory value for capacity of 

the one set of 
AD51FD machines 

Number of items which can be detected 
- - - 9 6 ~ e t s  - 6items 4 7 6  items 

Number Detecting 
of total items per 
machines machine 

. While operating the AD51 FDPE, the remaining memory capacity for the AD51 FD is 
displayed on the screen of the AGGPPIAGPHP. Please use it as a reference. 

[(Memory capacity used) = (Memory capacity of AD51 FD) - (Remaining memory capacity)] 

For details of memory capacity calculation, refer to Section 6.3. 
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2. SYSTEM CONFIGURATION 

2.1 PC CPU System t o  Use the AD51FD 

2.1.1 Overall configuration 

(1) Building block type CPU 

ADS1 FD 

(Memory card sold 
separately.) 

Maln base unit(A31 10) L I1 Building block type 

A3HCPU, 

I I 

Extension base unit 

'1: The AD51 FD can be installed in either of two base units. 

(2) Compact type GPU 

Compact type CPU 
(AOJPCPU. AOJZHCPU) 

AD51 F D  

(Memory card sold 
separately.) 

'2: These are required when using the A5[ ]B type extension base unit, 
but not required when using the A6[ ]B type extension base unit. 
(The usage of power supply module dedicated for the A6[ ]B type is 
required.) 
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Applicable CPU 

PC CPU 

Building 
block type 
CPU 

A1 N, A2N(Sl), A3NCPU (P211R21) .............. [ AnNCPU ] 
A l ,  A2(S1), A3CPU (P211R21) ........................ [ AnCPU ] 

'1 A3HCPU (P21lR21) 
A3MCPUR (P211R21) 

'1 AZA, A2A-S1, A3ACPU (P21lR21) ............ -[ AnACPU ] 
A78CPU iP21/R21) 

Compact '1 AOJ2CPU (P231R23) 
type CPU I AOJ2HCPU (P211R21) 

-- ~- 

' I :  The A3HCPU, AnACPU, and AOJ2CPU cannot be used with a 
microcomputer program for fault diagnosis. 

2.1.3 Cautions on  system configurations 

Only one AD51FD module can be used per PC CPU. If the AD51 FD 
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 AD51 FD module. 

AD51 (S3) type intelligent communication module . AD51H type intelligent communication module 
AD57G type graphic control module . AJ71C21 (SI) type terminal interface module 
AJ71C22 (SI) type multidrop link system module . AJ71C23 type host controller high-speed link module . AJ71C24 (S3/S6/S8) type computer link module 
AJ71 P41 type SUMINET interface module 
AJ71E71 type Ethernet interface module 

When the AD5IFD is used for the A3HCPU, AnACPU, and AOJ2CPU, 
fault diagnosis for communicating method using a microcomputer pro- 
gram cannot be performed. 

In a MELSECNET (11) data link system, the AD51 FD can be loaded 
into master stations and local stations. 
The AD51 FD module cannot be used in a remote I10 station. 

Except for the following, the AD51FD can be installed into the main 
base unit or extension base unit slot. 

(a) If an AD51 FD 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, AD51 FD 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 AD51 FD 

2.2.1 Overall configuration 

Power 

module 

1 

Memory card 

A6MEM-256K4W II6MEM-51ZKAW 

Memory card 

B P W R O M  

I I I I I  

Video cable(AC1 OMD) I 

I I I I I I I  

General-purpose 
printer 

- 

I 

Parallel cable 
(AC30PIO-20P) 

Parallel printer 

General- 
purpose 
console 
(VG-620, 

VT382) 

System FD 
'1 : For applicable 

(SWOGP- ROM writer and 
ADSI FDPE) parallel printer, 

refer to Section 
User FD 2.3. 

RS-232C cabs  
AC30R2 (SWO-GPPU) 

ROM writer 1_ 
GT 10A 
genera -pJrpose 
pr nter 
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2.2.2 Cautions on system configurations 

(1) Usage of memory for the AD51 FD 

(a) Memory card (1) . . . To save the fault diagnosis condition data 
(RAM) 

To save the accumulative count data . To save the comment 

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

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

(c) User ROM . . . . . . . . Required only when fault diagnosis condi- 
tion data is written into ROM to avoid 
them from being erased. 

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

(2) ROM writer for AD51 FD 

(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 A6GPP are not available. 

(3) Usage when the AD51 FD is connected with general-purpose terminal 
equipment 
When the AD51FD 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 
AD51 FD, but cannot be used as 110 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 
AD51 FD. 
When the main memory is used, all the data are cleared by turning 
off the power supply. 

:ombi- 
i a t i on  

NO. 
- 

1 

- 

2 

- 

3 

- 

4 

- 

5 

- 

6 

- 

7 

- 

8 

- 

Memory card 
(1) 

Condition data 
(Learning data) 
Accumulative count 
data. comment 

Condition data 
(Learning data) 
Accumulative count 
data, comment 

Condition data 
(Learning data) 
Accumulative count 
data, comment 

Condition data 
(Learning data) 
Accumulative count 
data, comment 

ulemory card 
(2) 

Fault result 
data 

Fault result 
data 

Fault result 
data 

Fault result 
data 

User ROM 

Condition 
data 
(without 
learning 
function) 

Condition 
data 
(without 
learning 
function) 

Condition 
data 
(without 
learning 
function) 

Condition 
data 
(without 
learning 
function) 

Main memory (RAM) 

Fault result data 
(cleared by power 
OFF) 

Fault result data 
(cleared by power 
OFF) 

Condition data 
(Learning data) 
(cleared by power 
OFF) 

Fault result data 
(cleared by power 
OFF) 

Condition data 
(Learning data) 
Fault result data 
(cleared by power 
OFF) 

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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2.3 Peripheral Equipment 

Location 

Programmer 

Floppy disk 

RAM card 

User ROM 

'1 ROM writel 

'1 General- 
purpose 
terminal 
equipment 

RS-232C 
printer 

'1 Parallel 
xinter 

Article 

Intelligent GPP 

Handy graphic 
programmer 

Floppy disk for 
system booting 

Floppy disk for user 

Memory card 
'with battery backup 
with write-protection 

EP-ROM 

PECKERll 

CRT 

Printer 

RS-422 cable 

RS-232C cable 

Parallel cable 

SWOGP- 
AD51 FDPE 

SWO-GPPU 

AGMEM- 
256KAW 

PKWllOO 

PKW3100 

Generai- 
DurDose orinter 

-1 : Applicable equipments are shown. 

Remarks F=== 
Condtion data setting. alarm and fault 
data display, microcomputer package 
adding 

To save data (2DD) 

256 Kbytes Access time 200ms 

512 Kbytes Access time 200ms 

128 Kbytes 

256 Kbytes 

512 Kbytes 

Adapter type (RX-I) 
Manufactured by AVAL 

B adapter or D adapter 
Manufactured by AVAL 

12' monochrome CRT 
Manufactured by VICTOR 

12' monochrome CRT 
Manufactured bv DEC 

For printing fault data (available for 
the AGGPPIAGPHP) 

For AGGPPIAGPHP connection 
(unavailable for printing fault data) 

For printing fault data ... AD51 FD 
connection (MITSUBISHI) 

For printing fault data ... AD51 FD 
connection (EPSON) 

For printing fault data ... AD51 FD 
connection (EPSON) 

Length: 3m (cable attached to 
AGGPPIAGPHP) 

Length: 30m (for connecting 
AGGPPIAGPHP) 

For connecting RS-232C printer 
Length: 3m 
For connectina ROM writer 

For connecting parallel printer 
Length: 3m 

Applicable equipment: Products in spec i f ica t ions (standard) which can 
be connected with our units. 
These equipment should be used according to 
the spec i f ica t ions (standard).  
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3. SPECIFICATIONS 

3.1 General Specifications 

I tem 

Operating 
ambient 
temperature 

Storage 
ambient 
temperature 

Operating 
ambient 
humidity 

Storaae 
ambi&t 
humidity 

Vibration 
resistance 

Shock 
resistance 

Noise 
durability 

Dielectric 
withstand 
voltage 

Insulation 
resistance 

Groundina 

Operating 
atmosphere 

Cooling 
method 

General specifications 

Specifications 

-20 to 75 "C (-4 to 167•‹F) 

l o  to 90% RH, no condensation 

10 to 90% RH, no condensation 

Frequency 

Conforms to JIS C 0912 (98m/s2 ( log), 3 times x 3 directions) 

By noise simulator of 1500 Vpp noise voltage,l ps noise width and 25 to 60 
Hz noise frequency 

Conforms 
to JIS c 
0911. 

1500 VAC for 1 minute across AC external terminals and ground 500 VAC 
for 1 minute across DC external terminals and ground 

5 M n  or larger by 500 VDC insulation resistance tester across AC external 
terminals and ground 

Acceleration 

Class 3 aroundina: when impossible to ground, available without grounding 

10 to 55Hz 

55 to 
150Hz 

Free from corrosive gasses. Dust should be minimal. 

Amplitude 

Self-cooling 

Sweep count 

g.8m/s2 (1 g) 

* One octave indicates a change from the initial frequency to double or half frequency. 

For exampie, any of the changes from lOHz to 20Hz, from 20Hz to 40Hz, from 40Hz to 

20Hz. and OHz to lOHz are referred to as one octave. 

" JIS: Japanese Industrial Standard 

0.075mm 
(0.003in.) 10 times 

'(1 octave 
/minute) 
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3.2 Specifications of Interface with External Equipment 

3.2.1 RS-232C interface 

The following table shows the AD51 FD RS-23 
tions. 

interface (CI H I )  specifica- 

Item Specifications 

Transmission method Conforms to EIA, RS232C. 

arity bit 
Parity: Evenlodd parity 

Synchronous 

US ART 
mode 
setting 

1 bit 
[OD bit 

haracter Data 7 bit 
%ta bit Data 8 bit 

by DTR terminal 

Signal 
Pin Abbreviation direction 
No. of signal Inside u Description 

Outside 

1 FG Frame 
ground 

2 1 SD I + I Send data 

3 RD 
Receive 

C Data 
Connector 
specifications Request to I send 

5 CTS c Clear to 
send 

6 DSR t 
Data 
send ready 

7 SG Signal 
ground 

Data 
20 DTR + Terminal 

ready 

AO51FD rids External equipment ~ i d a  

Connection 

Connected 
Unit 

'inter ... General-purpose printer 
eneral-purpose console ... VG-620, VT-382 
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3.2.2 RS-422 interface 

The following table shows the AD51 FD RS-422 interface (CH2) specifica- 
tions. 

I tem 

Transmission 
method 

Svnchronous 

Specif icat ions 

Conforms to EIA, RS~422.  

Asynchronous method 
mkthad 

9600 BPS Transmission 
speed 

USART 
mode setting 

Automatic setting by operating system for system booting 
- 

Pin 
No. 
- 

I31 - 

1161 

- 

I21 - 

~ 5 1  

- 

[51 
- 

1181 

- 

PI - 

[I71 

- 

P11 

- 

Abbreviation of Signal 
direction 

Connection 
specifications Appearance of 

connector 
Block 
diagram signal 

- 
SDA 
- 

SDB 

- 
RDA 
- 

RDB 

- 
CSA 
- 

CSB 

- 
RSA 
- 

RSB 

- 

SGA 

- 

Send data 
+ 
Outside 

Received 
data 

t 
Outside 

Clear to 
send 

+ 
Outside 

Request to 
send 

C 

Outside 

Signal 
ground 

Connecting 
cable 

Connected 
unit 

AC30R4 ..... (Attached cable for AGGPPIAGPHP) 
AC300R4 .... (Sold separately.) 
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3.2.3 Parallel interface 

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

Standard in 
conformity 

Insulation 
method 

Signal level 

Timing chart 

- 

30n- 
nector 
(AD51 
FD 
side) 
Jsed 

- 
Model 
name 

Pin 
arrange- 
ment 

:onnecting cable 

Specifications 

Conforms to Centronics. 

Photocoupler insulation 

DATA1 to 8 
(Sender -t Receiver) H* 

r11i-I Hrti 
H SmmE 

(Sender + Receiver) 
I -  - 

[Note 2) 

BUSY H 
(Sender t Receiver) 

I A ,  
m3zmx I31 (Note 3) 

(Sender t Receiver) 1-4 

(Note 1) 1) Minimum 1.0 ps 
2) Minimum 1.0 ps, maximum 500 ps 3) Minimum 2 ps 

(Note 2) The BUSY signal goes ON at the leading or falling edge of STAUBE. 
(Note 3) At the falling edge of the BUSY signal, AZXFKG is transmitted within loops. 

The BUSY signal is canceled after K X F i E  is received. 

10220-52A2JL (Manufactured by SUMITOMO 3M) 

AC30PiO-20P ..... (Sold separately.) 

3.3 Memory Card Interface Specifications 
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3.3 Memory Card lnterface Specifications 

(1) lnterface specifications 

The following table shows the AD51 FD memory card ( l ) / (2) interface 
specifications. 

I ltem 

Data stored 

3.4 ROM Socket Specifications 

Applicable memory card 

The following table shows the specifications for the AD51 FD ROM socket and 
EP-ROM which is available. 

Memory card  interface 

.Condition data (learning data) . Accumulative count 
Comment 

. A6MEM~256KAW .......... 256 Kbytes . A6MEM-512KAW ......... 512 Kbytes 

(1) ROM socket specifications 

1 

Fault data 

I 

2 

I tem 

Number of pins 

(2) Applicable EP-ROM specifications 

Specif icat ions 

40 pins (plug-in type) 

64KWROM (128 Kbvtes) 
Applicable EP-ROM 

256 Kbytes 512 Kbytes 

40 pin IC package 

128KWROM i256 ~ b y t e s j  
256KWROM (512 Kbytes) 

I Data stored I Condition data 

I 
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4. PRE-OPERATION SElTINGS AND PROCEDURES 

4.1 Pre-operation Procedures 

The AD51 FD system start up procedure is shown below. . 
To execute the learning function by the 
AD51FD, to set the alarm data output tim- 
ing at the time whem the fault occurred 

the side of the AD51 FD should be set in 
advanca~ 

\----"-.-.-..Refer to Section 4.5.1. 
Install memory cards ( I )  and 

I 
(2) into the AD5IFD. ..,......,. Refer to Section 4.6. 

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

Set fault diagnosis condition .... 
Refer to Section 7.3. 

(PC CPU and AD51FD are in ........... 

Refer to the SWOGP-AD51 FDPE type Ex- 
data from AGGPPIAGPHP to ........... ternal Fault Diagnosis Software Package 

Operating Manual. 

I By setting the mode switch described in 
I To set fault diagnosis condi- I Section 4.5.3, the learning function can 
I tion data with learning func- I be executed.(When the learning is not 

tion, run the PC CPU, and I I perform the sampling of data, . . . . . . . . . . . executed, the operation is not required.) 

I and data is automatically writ- I For setting method, refer to Sections 
ten in the AD51 FD. 

L - - - - -  7.3.2 and 7.3.3. 

T - - - - - - I  
By setting the mode switch described in 

Write CPU comment data into Section 4.5.3, the comment read -write 

read mode. operation is performed.(When comment 
does not exist, the operation is not 
rewired.) 
For the operating procedure, refer to 
Section 4.8. 

trol unit to confirm LED dis- 
play by AD51 FD and fault 

1 

Complete 1 
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4.2 Handling Instructions 

This section describes the AD51 FD 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 mod- 
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. 

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

Screw 

(The User's Manual of each building block-type CPU gives details.) 

Tightening Torque Range (Kg.cm) 

4.3 Installation Environment 

Never install the module system in the following environmens: 

Module mounting screw (M4 x 0.7 screw) 

Locations where the ambient temperature is outside the range of 0 to 
55•‹C. 

8 to 12 

Locations where the ambient humidity is outside the range of 10 to 
90% RH. 

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

Locations where there are corrosive andlor combustible gasses 

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

Locations exposed to the direct rays of the sun 

Locations where strong power and magnetic fields are generated 

Locations where vibration and shock are directly transmitted to the 
main module. 
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4.4 Nomenclature 

(Side view) (Front view) 

(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. 

Name 

Display 

Description 

( I )  Operation message display 

p communicating with memory 
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Name 

Indicator reset switct 

Made setting switch 

Memory card access 
switch 

Memory card (1) 
interface 

Memory card (2) 
interface 

LED for running 
condition display 

RUN ~ STOP - RESE 
switch 

Connector for RS-23 
interface (CHI1 

Connector for RS-42 
interface (CH2) 

Connector for paralit 
interface ICH3) 

Dip switch for settin( 
the printer 

Dip switch for settin( 
learning function. 
alarm data output 
timing, and ROM typ 

ROM socket 

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 occurred, the next eight (8) errors in maximum are displayed in each 
resetting. 

Selects RUN mode, learning mode (1)1(2), or comment read mode. (For details, 
refer to Section 4.5.3.) 

Operates communication between AD51FD and memory card or change of 
memory card. (Refer to Section 4.6.) 

... ON While executing communication with memory card, the memory card 
cannot be exchanged. 

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

Sot  to nstal memory caro t n h c n  stores  fa^ t dagnos s conotl on data . . . . . .  ,.earning oat2 acc.rn. of ,F: c o ~ n !  an0 comm~nt .  (For defn s, reler 
to sections 3.3 and 4.6.) 

Slot to install memory card (2) which stores the fault data in fault diagnosis result. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Fordetai ls,referto 

Sections 3.3 and 4.6.) 

LED to display abnormality in operation 

... ... RUN 1. ON Normaily running. OFF Running is stopped. 

LED name Items to be  checked 

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

ERROR 

STOP . . .  Stop (the communication with AGGPPIAGPHP is possible 
Condition data writelread, etc.) 

... ... .ON Error occurred. OFF Normally running. 
(Error items are displayed on the screen.) 

RESET . Reset the HIW for the AD51 FD. 
(Clear data received, and alarm data when held.) 

I 

For RS-232C cabie connection (25 pins socket type) . . . . . . .  (For details, refer to 
Section 3.2.1.) 

. For RS-422 cable connection 
Section 3.2.2.1 

(For details, refer to 

. For parallel interface cable connection . . . . . . . . . . . . . . . . . . .  (For details, refer to 
Section 3.2.3.) 

Communication mode setting switch for printer which prints alarmlfauit data 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (For details, refer to 

Section 4.5.2.1 

Sets learning function run condition, alarm data output timing, and memory 
capacity of ROM installed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (For details, refer to 
Section 4.5.1 .) 

. . . . . . . . . . . . . . . . . . . . . .  . Slot to install the user ROM created (For details, refer to 
Sections 3.4 and 4.7.) 
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4.5 Settings 

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

(1) AD51 FD dip switch settings at shipment (on side view of AD51 FD) 

[Setting at shipment] 

I . . . . Set when executing learning function. 

J 
) . . ..Set alarm data output timing. 

. ROM type setting switch 

. . ..Should be ON 

(2) Dip switch setting contents 

Name 

Learning function, 
sampling times setting 
switch 

Learning function set 
value select switch 

Set valuelalarm value 
select switch 

4larm data output 
:iming setting switch 

Switch Setting 
- - 

'1 lo loo 65535 Once 
times times times 

'1:Sets the 'RUN-STOP-RESET swdch' on the 
ADSIFD to RLN to do sampling, and by setting the 
swltch to STOP before comoletina the learnina. the 
sampling stops. The data samplgd before se6ing ths 
switch to STOP is reaarded as iearnina data. 

OFF ... Regards maximum and minimum values as set 
values. 

ON ..... Regards average decentralized vaiue as set 
value. 

OFF ... Regarding learning values as set value, 
automatically sets alarm value according to n% of 
alarm vaiue. 

ON ..... Regarding learning value as alarm value, 
automatically set the set value according ton% of 
alarm value. 

OFF ... Outputs when alarm occurs. (The alarm time is 
not output.) 

ON ..... Alarm data is held until the following conditions 
occur. 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), 
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Name 

4.5.2 Dip switch for setting the printer 

Switch sett ing 

. 

7 - 
8 

(1) Setting AD51 FD dip switch at shipment 

I 

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

ROM type setting 
switch 

- 

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

OFF ... When using memory capacity 128/256 Kbyte 
ROM, or not using, 

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

Do not operate. 

Should be ON (with terminal resistor) 

Data bit setting switch 

Parity bit existence setting switch 

Parlty evenlodd setting switch 

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

>""  Printer setting switch (should be OFF) 

(2) Dip switch setting contents 

Switch 
NO. 

1 Name I Switch sett ing 

1 - 
2 

3 

5 

6 

Baud rate 
setting switch 

~ a t a  bit setting 
switch 

Parity bit 
existence 
setting switch 

Stop bit setting 
switch 

Printer setting 
switch 

Parity eveniodd 
setting switch 

. . . . . .  OFF Stop bit 2 bits 

ON . . . . . . .  Stop bit 1 bit 

Should be OFF 

1 

2 

3 

. . . . . .  OFF Even parity 

ON . . . .  . .Odd parity 

OFF . . . . . .  Set 8 bits. 

ON . . . . . . .  Set 7 bits. 

OFF . . . . . .  Parity bit present. 

. . . . . . .  ON No parity bit present. 

1200 

OFF 

OFF 

OFF 

4800 

OFF 

ON 

OFF 

2400 

ON 

OFF 

OFF 

9600 

ON 

ON 

OFF 

19200 

OFF 

OFF 

ON 
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(3) Dip switch setting method for printer 

General-purpose printer 

1 I 
2 

3 

4 

5 

6 

7 

Sat ONIOFF according to the specification 
of general-purpose printer. 
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4.5.3 Mode setting switch 

[Setting at shipment] 

;witch 
NO. 

Descript ion 

U I . R L ~  mode , 2 ) .  ExecJtes earn ng after semng tne 
enrn.ng f~nc l i on  from tne A6GPP 
AGPrlP, then execLtes faJ,I o agnosls. 

- 
. RUN mode (1) ... Executes fault diagnosis with condition 

data already set. 

1 

2 

3 

(1) To execute fault diagnosis using the AD51 FD, or to execute the learn- 
ing function in communication with the AGGPPIAGPHP, set switch to 
"0". (The switch is set to "0" when the AD51 FD is shipped from the 
factory.) 

. Learning function mode (1) ... Executes learning 
according to the condition 
data already set, and after 
completing the learning, faul 
diagnosis starts. 

Learning function mode (2) ... Executes learning 
according to the condition 
data already set, and after 
completing the learning, faul 
diagnosis stops.(After 
learning, this mode is used 
to check and correct the 
condition data.) 

Comment read mode ... Reads the comment of 
PC CPU, and writes it in the memor! 
card (1). 

to F 

(2) After the AD51 FD automatically sets condition data by learning, set 
the switch to "1" to execute fault diagnosis. 
When the switch is set to "I", 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). 

(Unusable) 

(3) To set condition data after letting the AD51FD execute learning once 
using the learning function, set the switch to "2". 
After completing learning, the AD51 FD stops. Set the mode setting 
switch to "O", 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 AD51 FD 
memory card (1) before executing fault diagnosis through the com- 
ment read mode with the switch set to "3". 
(For operating procedure, refer to Section 4.8.) 

(5) Switch settings "4" to "F" are not available. Do not operate them, 
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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) lnserting 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. 
If 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 \4 
Memory card w 

lproteCtive capq 11 AD51 FD right 

side face 
Front face -1 

EJECT button 

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

(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. 

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 Manuals 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 be followed to 
insert or remove memory cards (after making sure the AD51 FD is not 
accessing a memory card). 

Start T 
switch 
- - - . - - . - - . - - . - - - - - 

. . . . . . . . For switch position, refer to Sec- 
switch. tion 4.4. 

Memory card insertiremove 
enabled - . . - . . . - . . - . - - - - - - 
Make sure that OK is 
displayed on LED indicator. F 

When the memory card insertire- 
move switch is turned OFF, and if 
the unit accesses a memory card 
WAIT is displayed on the screen. 
When OK is displayed, the unit can- 
not access a memorv card. 

. . . . . . . . For memory card instaliingiremov- 
- - . . - . - - - - - - - - - - - ing procedure, refer to Section (1). 
insert or remove a memory 
card. Y 
- - . - . - - . - - - - - - - - - - - Access to the memory card is 

enabled. Turn ON memory card access 

Complete - 
POINTS~ 

(1) When inserting or removing a memory card when the power is ON, 
follow the procedure shown in Section (2). 
If a memory card is inserted or removed while the AD51 FD 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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4.7 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) lnserting 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 
/ , 

M socket 

EP-ROM 

(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 
/ 

ROM socket Lead pin 

Lead pin 
is bent. 

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

EP-ROM EP-ROM 

EP-ROM so Lead pin Lead pin ROM socket 

.:.......... ........... ....... ..:.. 
':'.'' Clearance 

(2) Removing EP-ROM 

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



4. PRE-OPERATION SEITINGS AND PROCEDURES 
MELSEC-A 

4.8 Procedure for Writing Comments to 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 
in to the memory card (1) in the com- 
ment read mode. 

Set PC CPU to 'STOP". I 
I 1 Set AD51 FD mode setting switch to "3". ( 

Set AD51 FD from "STOP" to "RUN'. q... 
Set mode setting switch to "0' by dis- 
playing [END] on the screen of 
AD5lFD. 

Set AD51 FD from "RUN' to "STOP'. 

Complete Ekl 

Use the procedure described in Section 
4.1. 

RUN is also permissible. (Write time be- 
comes longer.) 

Refer to Section 4.5.3. 

D i sp lays  [READ] on the AD51FD dis- 
play, and executes writing it to the 
memory card (1) with 128 byteslscan. 

After completing writing, displays 
[END]. 

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. 
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5. MEMORY CARD BAlTERY REPLACEMENT 

5.1 When Should the Battery be Replaced? 

(1) The AD51 FD 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 AD51FD error (x12 is ON), an error message is displayed on the 
LED indicator. 

(2) 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 AD51 FD power is OFF. 

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

(3) The memory card is battery-backed only during AD51 FD power OFF. 
Mitsubishi recommends that the battery should be replaced at certain 
intervals as shown below. . 

Model 
O~erat ina  Condition 

when the memory 
card is 

battery-backed 

(Note) Mitsubishi cannot guarantee the backup performance i f  a new battery is used 
after five years of storage. It  should be replaced. 

Working time after the low battery error 
message is given 
(ambient temperature: 25 "C) 

A6MEM-256KAW 

Minimum 
guaranteed lifetime 

Real lifetime 
(tv~ical) 

A6MEM-512KAW 

I 79 Hr 

1900 Hr 

1 1300 Hr 

39 Hr 

900 Hr 

5900 Hr 
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5.2 Replacing the Battery 

IMPORTANTI 
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. 
If 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) Preparing for replacement 

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

(2) Replacing method 

I"' 
(a) Prepare a lithium battery 

(model BR2325 or equiva- 
lent). 

(b) Loosen the holder screw 4 to 
5 mm, and pull the battery Screwdriver 

holder from the memory card. 
+ mark 

(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. 
P" 

The instruction manual included in the memory card package gives 
details about memory card handling. I 
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6. PERFORMANCE SPECIFICATIONS 

6.1 Performance Specifications 

i tem 

-ault diagnosis data communication 

-ault detection applicable device 

=auk detection startlend device 

=ault detection end time setting 

:ault 
letecting 
nethod 

Performance specifications 

(1) Communicate with AD51FD ... (All applicable 
CPUs are available.) 

(2) Communicate with microcomputer program 
... (Only applicable CPUs to microcomputer 
program are available.) 

(1) Bit device ... X, Y, M. L, S, B, F, T, C 

(2) Word device ... D, W, R 
(Refer to Section 6.2.) 

A n y o n e o f X , Y , M , L , S , B , F , T , C  
(Refer to Section 6.2.) 

0 to 65535 (unit: 10ms, IOOms, second, minute) 

-aulWalarm comment registration 

. . . . .  .. .. I the ranae of memorv caoac'iiv 

24 characters (English, numerical, special 
character) 

I I Total number of detection t v ~ e  which are set in 

Number of changes 1 to 255 

Sequenceltime Time changed 0 to 65535 (0: endless) ... (unit: IOms, looms, 
check second) 

Count check 

Normal pattern 
check 

pattern 
check 

Upperllower limit 
value check 

- - 

( Check classification I Select pattern check or sequenceitime check 

Bidirectional 
Dperation check 

Alarm value 

Number of device points 

Count 

Conditions 

Alarm value 

Accumulative Count 

Number of normal 
pattern registered 

Number of device points 

Number of abnormal 
patterns registered 

Number of device points 

Number of device points 

Condition 

Alarm value 

Number of device points 

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) 

1 to 128 pointslitem ... (Excluding startlend 
devices) 

1 to 2147483647 times 

More, Less, Equal, More and less 

1 to 2147483647 

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

Items to be detected: Maximum 36 items 
Number of device points: Maximum 4608 points 
(Holding count when module power OFF) 

1 to 255 patternslitem 

1 to 128 points ... (common in each pattern, 
excludin device) 

1 to 128 points 

1 poinWitem(0nly word device is available. 
Excluding startlend device) 

More and less 

-32768 to 32767 

Start up 2 points, limit 2 pointslitem 

Time changed 

Alarm value 

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

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

tection condition data storage area 1 Memory card (1) or user ROM 

Accumulative countlfault detection result storage area 1 Memory card (1)1(2) ... (See Section 6.4.) 

I tem 

I 1. Memory card (2), buffer memory 

Performance specif icat ions 

I Fault detection result output destination 
. A6GPPIA6PHP (through RS-422) . Print (through parallellRS-232C) 

6.2 Fault Detection Applicable Device 

Number of 110 points (points) 

DC 5V internal current consumption (A) 

External dimensions mm (inch) 

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

. Display an general-purpose terminal 
equipment (through RS-232C) 

48 points (110 assignment ... 16 points vacant 
in first half, and 32 points special function unit 
in second half) 

1 .O 

250(9.84)(H)x76(2.99)(W)x120(4.72)(D) 

(1) Bit device (for A3ACPU) 

X 1 XOOOO to XO7FF 1 
Device 

Count check 
LOO00 to L2047 . Normal pattern check 
SO000 to 52047 . Abnormal pattern check 

Device range 

Y 

Detection class. 

YO000 to YO7FF 

. Bidirectional operation check 
F 

T (contact) 

Sequenceltime check 
M 

FOOOO to F2047 

TOO00 to Ti023 

C (contact) 

MOO00 to M8191 

COO00 to C1023 
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(2) Word device (for A3ACPU) 

. Word device is used only as a device for upperllower limit value check. 

Device 

D 

W 

R 

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

(1) Special relays (after M9000) and special registers (after D9000) in 
the PC CPU cannot be used as fault detection devices. 

Device range 

DO000 to D6143 

WOO00 to WOFFF 

ROO00 to RBI91 

(2) The fault 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. 

Detection class. 

. UpperAower limit value check 
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6.3 AD51FD Memory Capacity and Calculation of Number of Detection Item 

(1) AD51 FD fault detection memory capacity 

(a) Communication using AD51 FD 

-1  
Memory capacity = (65536 - 19) bytes 

'I : ADSIFD dedicated memory area 

(b) Communication using microcomputer program 

Memory capacity = [65536 - (18 + 4n)l bytes 

'I : AD51 FD dedicated memory area 
n :Types of detection applicable device (1 to 12) 

(Examole) : When usina X. Y. D. n=3. 

(2) Calculating memory capacity per detection type 

Sequenceitime 

Count check 

Normal 

Abnormal 

Upperilower 
limit value 
check 

Bidirectional 
operation 
check 

I C: Number of 
ChangeriNumber 
of patterns 
(1 to 255) 

Calculation 

[Memory capacity] by'8s = 24 + 24m + 4n + [5 + 4 x '(n/16)] x C 
: Round up to integer at decimal point. 

[Memory capacity] by'Bs = 21 + 24m + 4n + L 

[Memory capacity] by'Bs = 12 + 24, + 4n + [2 x '(ni16)j x C 
: Round up to integer at decimal point. 

[Memory capacity] by'BS = 6 + 24, + 4n + 2 x '(ni16) 
* : Round up to integer at decimal point. 

[Memory capacity] by'BL = 28 + 24m 

[Memory capacity] by'eS = 100 + 24m1 +24m2 
T T 

Item changed 

m: User comment 
setting 

0 ... No setting 
1 ... Set either 

alarm or faul 
2 ... Set both 

alarm and 
fault. 

n: Number of 
device points 
(1 to 128) 

L: Condtions 
More ... I o n  
Less ... 10n 

(GO) (RETURN) Equal ... 6n 1 More and less 

(a) Memory capacity used 

bytes - Total of memory capacity values 
[Memory capacity used] calculated in each item by 

detection type. 1 
(3) Calculating number of items to be detected 

Condition: [Memory capacity used] c [AD51 FD memory capacity] 

Total of number of items in 
[Number of items to be detected1 = each detection type calculated 

in the "Memory capacity used". 1 



6. PERFORMANCE SPECIFICATIONS 
MELSEC-A 

(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 memory capacity. 

(Memory capacity used) = (AD51FD memory capacity) - 
(Remaining memory capacity) 
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6.4 Memory Map of Memory Card 

(1) Memory map of memory card (1) 

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

Memory area of memory card 

Condition data or learning 
data storage area 

I Accumulative count 
storage area 1 I 64Kbytes 

i Comment I 

(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) 

Control information storage 
O area I 

1 

Fault data (2) L l  
Fault data (1) 

Fault data (n) Y 

1 

I Fault da ta  is stored in the  mem- 
ory card in sequence of occur- 
rence of faults. 

efer to Section 6.8.) 

256 Kbytes or more I 1 
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6.5 Data Communication with PC CPU Using AD51FD 

This section describes the data communicating procedure in which the 
AD51 FD 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 AD51 FD 

&,=o;pe;aq . tion program after . 
reading alarrmfavlt L._.-.A 

m 

External 
output 
(printer) 

(1) Data communication on normal state 

(a) The AD51FD reads condition data, accumulative count, and com- 
ments from ROMlmemory card (1) on running state. 

(b) The AD51 FD 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 andlor 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 AD51 FD performs the following processing. 

1) Switches alarm detection flag (XI I )  for I10 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 AD51 FD performs the following processing. 

1) Switches fault detection flag (X10) for 110 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 
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6.5.2 AD51FD fault diagnosis data receiving procedure 

The AD51 FD performs fault diagnosis processing after receiving all the data 
in the device on the AD51FD RUN state and completing data receiving 
processing in the AD51 FD. (Repeat "completing receiving all the data + fault 
diagnosis") 

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

Received data capacity 

(2 )  Action when executing fault diagnosis 

Remarks 

Maximum 128 bytestscan 
in each device 

END processing 

I . For number of scan times until all the data are received, 
refer to Section (4) ........... (On next page) 

Sequence (RUN) ---, ,A w,, x::: 
program -- - -  Y / A  

AD51FD -.- , 
L5-l +' - ( raslved A1  data 0 recsied All data )@( Al l  data 

w-"9 
received 

(Diagnosis start) 
Time count I 

'1 AD51FD time count Start 

Diagnosis start device 4 
ON I 

OFF I Detection device . to L t i  I to: Time not counted 
I 7 t l :  Counted time 
L T . T : Actual time 

'1 : The AD51FD time count is started at fault diagnosis stan point after setting the 
diagnosis start device to ON. 
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(3) Number of scan times until completing receiving all data 

Sum total of times when scan times 
until completing calculated in each device shown in the 
receiving all the data Table below is summed using the 

cable CPU 

Applicable 

AnACPU 
A3HCPU 
A3MCPU 
AOJ2CPU 

other 
than the 
above 

Device / Number . o f  points 
rece~vable Der scan Description 

X 
Y (1) Even if only one device exists in each device, 

M,LS 1024 pointsiscan in it requires to scan once. 
B each device (Example) For XO, X I 0  used -, 1 scan 
F (in unit of 16 points) FarY10,Y1Fused+ 1 scan 
T For D100, D l50  used + 1 scan 
r: 

/ 64 wordskcan 
in each device 

M,LS 512 pointslscan in 
B each device 
F (in unit of 8 points) 
T 
C 

(2) Bit device receives 1024 points1512 points per 
scanning in unit of 16 pointsit? points from 
younger number of device used per device. 
(Example) Use between XOOO and X l F F  + 1 scan 

Use between X400 and X5FF + 1 scan 

i Use between Y200 and Y3FF -, 1 scan 
Use between Y600 and Y7FF -t 1 scan 

(3) Word device receives 64 words per scanning 
from younger number of device used per device. 
(Example) Use between DO and D l 0  + 1 scan 

Use between DlOO and D l63  + 1 scan 

D 
64 wordslscan (4) M, L, S are regarded as same device. 
in each device 

[Calculation of number of scan times] 

Bit device.. Use between XOO and X l F F  . . . . . . . . l scan 
Use between X200 and Y3FF . . . . . . . l scan 
Use between M I  00 and M500 . . . . . . . I scan 

Word device . . . Use between DO and D63 . . . . . . . 1 scan 
Use between DlOO and D l 5 0  . . . lsxm 

5sxul 

(Top of younger 

I Receiving combletion 

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

POINTI 
The number of scan times may be lessened 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 AD51 FD receives all the 
fault diagnosis data to the time when it completes the fault diagnosis. 

processing time 1 
't: Number of scan times in Section 6.5.2 
'2: AD51 FD fault diagnosis time 

(2) AD51 FD interrupting time to the PC CPU 

When the PC CPU is processing END, the AD51FD interrupts the PC 
CPU for receiving 128 bytesdata. By interruption, the PC CPU scan time 
will become longer by interrupting time shown in the following table. 

PC CPU Interrupting time 

AnNCPU, AnCPU 1.2ms I 

6.5.4 Precautions on data communication 

(1) In  case the scan time of sequence program is shorter than the 
AD51 FD fault diagnosing time, the AD51 FD receives data in END 
processing after completing fault diagnosis. 

(2) 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.) 

(3) In case the special unit of which the number of units combined with 
AD51 FD 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 AD51 FD are received may 
become longer. 

(4) If the fault of the AD51 FD was displayed on the screen using the 
AGGPPIAGPHP, the AD51 FD stops fault diagnosis processing and 
displays the fault. The fault diagnosis starts immediately after 
completing the fault display. 

(5) For the detection device changed in the PC CPU after receiving data, 
fault diagnosis is performed by triggering the next data receiving. 
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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". 

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 ONIOFF is not accepted due 
to the data receiving timing, and error diagnosis may be caused. 
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6.6 Data Communication with ADSIFD Using Microcomputer Program 

This section describes the data communication method in case the AD5IFD 
receives data using microcomputer program on the PC 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 

FROM 

External 
*output 

(printer) 

(1) Data communication on normal state 

(a) The AD51 FD reads condition data, accumulative count, and com- 
ments from ROMImemory card ( I )  on running state. 

(b) The AD51 FD checks the operation between the data received and 
condition data, receives maximum 3900 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 into memory card (1) when power OFF. 

(2) Data communication when alarm occurs 

(a) When the "alarm" is detected while executing fault diagnosis proc- 
essing, the AD51 FD performs the following processing. 

1) Switches alarm detection flag (XI 1) for I10 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. 

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

(a) When a "fault" is detected while executing fault diagnosis process- 
ing, the AD51 FD performs the following processing. 

1) Switches fault detection flag (X10) for 110 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 AD51FD fault diagnosis data receiving procedure 

The AD51 FD performs fault diagnosis processing after receiving all the data 
in the device using the microcomputer program on the AD51 FD RUN state 
and completing data receiving processing in the AD51 FD. 
(Repeat "Data receiving 4 fault diagnosis") 

(1) Data capacity received in each scanning by PC CPU (Number ofdata 
sent by microcomputer program) 

(2) Action when executing fault diagnosis 

END Mcrocompvtei 
p r o ~ e ~ s n g  programprocesrmg 

Sequence (RUN) i 6 
I I  V / / A  < 

program II V / / A  I1 Y///A 

3900 bytes or less 3900 bytes or less 3900 bytes or less 3900 bytes or less \ [al l  data) \ [all data] \ [ I  data) \ (all da\a] 

(RUN1 

AD51 FD $ x x X x 

Received data capacity 

Maximum 3900 bytes 

stop start 
^ I  ADSIFD time account 

Remarks 

Receive fault diagnosis data in maximum 3900 bytes in  each 
microcomputer program processing. 
For details, refer to Section (4) .  ... (on next page) 

OFF 1 Diagnosis start device I 

Detection device OFF 1- 'A 
I 

I 10 . < -  
, to: Time not counted 

11 t l :  Counted time 

i I 
T 

T: Actual time 

1- 
* 

'I :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. 

Applicable 

Microcomputer 
applicable 
CPUs other 

A3MCPU 

A3MCPU 

Received data capacity calculation Item changed 

Word device Bit device points used 
'I: Round down at decimal place. 

N t :  Type of bit 
device (1 to 9) 

total word device 
Bit device Word device points used 

'2 : Round down at decimal place. N2: Type of word 
device (1 to 3) 

[Calculation] 

When using A3NCPU 

M i  ... 512 points 

NI ... 5 types (X, Y, M, B, F) 

I M 2  ... 50 points 

( ~ 2  ... 2 types (D, W) 

(Mils) x 2 + (4 x Ni) + (M2 x 2) + (4 x N2) 
= ( 5 1 2 / 8 ) ~ 2 + ( 4 ~ 5 ) + ( 5 0 ~ 2 ) + ( 4 ~ 2 ) = ~ c ~  

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 cannot be 
received. Please lessen the number of device points. 
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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 

Fault diagnosis - ?nterrupting of microcomputer lime 1 x 2 1 +'[ (Number of items 
processing time to be  detected) 1 

- 1 :  lnterrupting time shown in Section (2) 

'2: AD51 FD fault diaqnosis time 

(2) AD51 FD interrupting time to PC CPU using microcomputer program 

The AD51 FD performs data communication in maximum 3900 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. 

6.6.4 Precautions on data communication 

PC CPU 

AnNCPU, AnCPU, A73CPU, AOJ2HCPU 

A3MCPU 

(1) Since the scan time of the sequence program becomes longer 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. 

Interrupt ing t ime 

( 30 x 
Number of bytes used 

3900 bytes 
) ms 

( 20 
Number of bytes used 

) ms  
3900 bvtes 

(2) The interval of fault diagnosis execution becomes the scan time of 
sequence program. 

(3) In case 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 fault diagnosis. 

(4) If the fault of AD51 FD is displayed on the screen using the 
AGGPPIAGPHP, the AD51 FD 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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POINTI 
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 ONIOFF is not accepted due 
to the data receiving timing, and error diagnosis may be caused. 

6.7 110 Signal t o  PC CPU 

This section explains the AD51 FD I10 signal to the PC CPU. 
I 

(1) The 110 number shows the case where the AD51FD is installed to 
slot 0, 1. If the AD51 FD is installed on other than slot 0, I, the I10 
number which is assigned by the AD51 FD is applied. 

(2) The AD51 FD I10 number occupies 48 points in which the first 16 
points (WYOO to XNOF) are vacant and the second 32 points (WYIO 
to XlY2F) are used. 

(1) Input signal ... (Signal direction: AD51FD + PC CPU) - 
Device 

NO. 

- 

Signal name 

Alarm detection 
flag 

Fault detection 
flag 

ADSIFD error 

'1 (Unusable) 

Action condition 

. When AD51 FD is on alarm detection status, set OFF 
to ON. . By switching Y10 from OFF to ON, XI0  is switched 
from ON to OFF. 

When Y10 is ON. OFF 
ON J 

X I 0  
t ON 
(Alarm defection) 

Y10 OFF 

\ 
ON by OFF by sequence program Dlooram 

. When AD51 FD is on fault detection, X I  1 is from ON 
to OFF. 
By switching Y11 from OFF to ON, X I  1 is switched 
from ON to OFF. 

When Y11 i* ON, OFF 
ON 

ON 
OFF (Fault detectton) 

Y l 1  

ON by sequence ' OFF b;rsquenss 
program program 

. ON ... Error to be displayed on AD51 FD occurs. 
OFF ... ADSIFD normally operates. 
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.ON ... in diagnosis execution Fault diagnosis . OFF ... Diagnosis stops. flag [Used for external display) 

.ON ... ADSIFD system start up completed (Ready to 
execute fault diagnosis.) 

RUN flag 
to execute fault diagnosis.) 

Learning flag 

' 1  (Unusable) I 

ON ... In learning execution . OFF ... Learning stops. (Used for external display) 

AD51FD down 1 . ON ... AD51FD HIW abnormality occurs 
OFF ... AD51FD normallv oDerates. 

I 

' I  (Unusable) i I 
(2) Output signal (signal direction: PC CPU 4 AD51 FD) 

Device No. 

Alarm data read 
completionlalarm 
detection flag reset 

I Y12 I Fault diagnosis . ON ... Fault diagnosis starts. 
startlstop OFF ... Fault diaanosis stops 

Sianal name 

. When Y10 is OFF + ON, ciear buffer memory 
and set X I 0  to OFF. . After setting X I 0  to OFF, Y10 is set to OFF. (For 
action, refer to the item which explains X10.) 

Fault data read 
completionlfault 
detection flag reset 

'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. 

Act ion condi t ion 

. When Y11 is OFF + ON, clear buffer memory 
and set X11 to OFF. 
After setting X11 to OFF, Y11 is set to OFF. (For 
action, refer to the item which explains the X I  1.) 



6. PERFORMANCE SPECIFICATIONS 
MELSEC-A 

6.8 AD51 FD Buffer Memory 

The detected contents are stored in the AD51 FD buffer memory while 
executing alarmlfault detection. 
(For output format to buffer memory, refer to Section 7.4.2.) 
The following shows the structure of AD51FD memory. 

(ASCII data) - 

(Binary data) 3 

(Ad dress) 

(Fixed) 

(Variable 

61DH 

61 EH 

61 F~ 

?xed) 

Buffer memory 
15 to 8 bits 7 to 0 bit - 
Occurrence i n e  (18 bytes) I.. . . . Stores fault occurrence h e .  

(PC CPU clock is stored.) 

user sethg ' comment . . . . . 
(24 bytes) I I When error occurs, stores comment set by user. 

Set value ' (14 bytes) I . . .. . Stores condition data in abnormal device (time1 
I munVset value). 

Stores number of device condition occurrences. 

1 byte) mdtians ( I  byte) (1 to 128 pcs) 

Flag divided alarm from fault 

kvice condition (1) (24 bytes) Stores abnormal device No. and ONIOFF 
status or word device value when fault 
detected. 

I When comment for device in the memory 
card (1) exists, stores comments also. 

Device condition (1 28) I I 24 bytes x 128 = 3072 bytes 
(24 bytes) I 

ktection W +. . . Stores fault detection type code (1 to 7). 
It byte) + Iwde (1 b in )  I Stores number of change count of fault . . . . . . . . . . . . . . . . . . . . . . . .  occurrences. (Onlv wh& s&auence/time check 

is performed) ' . 
Stores detection item No. of fault occurrence. 

(3 bvtes x 128 = 384 
Stores abnormal device No. when fault 
detected. 

Stores ONIOFF pattern when fault detected. 

Stores fault occurrence time. (Stores PC CPU 
clock.) 
Stores abnormal device condition data (time1 
wunVset value). 

Stores fault value found by count (fault) check 
and upperllower limit value check. 

Maximum 3546 bytes in use 

'I: Memory capacity fixed . . . . . Writes in memory card (2). 

*2: Memory capacity variable . . Stores only fault occurrence device 
condition out of 3072 bytes. 
The memory capacity to the memory card 
(2) is (24bytes x number of fault 
occurrence devices). 
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(1) The buffer memory of AD51 FD 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 AD51 FD 

7.1 Function List 

This section shows the functions of the AD51FD. For details, refer to the 
sections shown in the Reference column. 

ault 
etec- 
on 

ondi- 
on 
ata 
etting 

Function 

Sequence 

Sequence 
/time Sequence 
check 

Count 

Count Alarm 
check 

Accumula- 
tive count 1 

Normal pattern check 

Abnormal pattern check 

Upper 
llower 
limit value 
check 

Bidirec- 
tional 
>peration 
check 

Manual 

Upper 
/lower 
limit value 

Alarm 
range 

Sequence 
/time 

Alarm 
range 

-earning setting 

.earning/manual setting 

wit diagnosis output 

slf-diagnosis function 

Description 

The sequenceltime of changes by the bit device ONIOFF are 
checked. 

The sequence of change by bit device ONIOFF is checked. 

Alarm vaiue for time check is specilied, and the range from the 
alarm vaiue to the fault set value can be set as an alarm range. 

The count of bit device ONIOFF is checked. 

Alarm value for count check is specified, and the range from the 
alarm value to the fault set value can be set as an alarm range. 

Accumulative ObOFF coJnt of contact and coil 1s stored into the 
memory car0 ( I ) ,  and the life is diagnosed. 

Normal ONIOFF pattern of bit device is checked. 

Abnormal ONIOFF pattern of bit device is checked. 

Upperllower limit vaiue of word device is checked. 

Alarm value for uppertower ilm:t valJe check is spec:fied. and the 
range from the alarm value to the faJlt set vade can be set as an 
alarm range. 

Sequenceltime of change by ONIOFF of two bit devices (limit 1. 2) 
lor bidirectional ooeration are checked. 

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. 

Fault condition data is set and corrected using the peripheral 
device, and the data is written into the AD51FD. 

Data of each device is sampled according to the fault condition 
data written into the AD51 FD from the peripheral device, and the 
sampling data is automatically set as a condition data. 
For time, count, and upperllower limit value, average 
decentralized value or maximumlminimum value of the data can be 
selected as a set value. 

Sampling data by learning setting is read with the peripheral 
device and written into the ADSIFD after checking and correcting. 

Output contents ........ Fault occurrence time, comment, set 
value, and device condition 

: ... Printer through parallel J them. 

. ... Fault monitoring with peripheral device 
: through RS-422 
: ... Memory card (2) 

. ... CPU through buffer memory (Read by 
FROM instruction) 

Self-diagnosis results are displayed on the display device on the 
ront side of the AD5IFD. 

- 
Section 

referent' 

Section 
7.2.2 

Section 
7.2.3 

- 

Section 
7.2.4 

Section 
7.2.5 

Section 
7.2.6 

Section 
7.2.7 

Section 
7.3.1 

Section 
7.3.2 

Section 
7.3.3 

Section 
7.4 

Section 
3.1 - 
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7.2 Fault detecting procedure 

The AD51 FD 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 performed 
on the AD51 FD. 
(The section is set when sequenceitime check, count check, uppertlower limit 
value check, and bidirectional operation check are performed.j 

The following two methods are available for setting the section 

(1) Method to set startiend conditions triggering bit device (OFF + ON 
or ON + OFF) 

'1 End device - - -  1 
Faull defeclng section 

r 4 
'1 Start and end devices are not lncluded in the number of detscton d e v c s  points 

2 )  Method to set start condition triggering the bit device (OFF -t ON or 
ON + OFF) and end condition &ording to the time from start to end 

I 

I 
'2 Start d e v c s  I 

Faulf delectlng rsct,on 
I i l m s  from start device trigger to end fms) 

I I 
'2 Start device is not nciuded in the number of detsct~on d e v c e  nainls. 

POINTI 
If dummy (no ONIOFF 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 sequenceltime check 

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

(1) Sequenceltime check 

Whether the detection device goes ONIOFF 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. 

start device (XO) 

ON 

.1 X1 
OFF t 

I [ N u m b e r o f c h s n g a r ] ~  1 5 8 ; 
Fault detecting section I 

'1 : ONlOFF sequence and time of dstanion dsvicer X1 and XZ are checked. 
'2 :To chock the T, (lime until the first detection device), refer to Section (b) . . . (on next page) 

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

1) Incorrect sequence - - -  Determined as a fault i f  the sequence 
I of sampled ON/OFF data is different 
j from the specified one. 

L -  Determined as a fault i f  the device 
does not go ONIOFF in the sequence 
set when fault detecting section ends. 

2)  Time over Determined as a fault if the detection a 
device does not go ONIOFF even af- 
ter the preset time expires. 

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

3) Malfunction --- - - - - - - -  Determined as a fault i f  ONIOFF 
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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[Start device] 4 I , , (Normal operation) 

ON I d---. Fault detection is 
[The first detection device] 

V (Doer not work even 
I I after TI expires.) 

(b) Time check from the fault diagnosis start to the first detection 
device ONIOFF 

I 

[The next detection device] OFF ; + 
Fault detecting section 

1 

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

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

if change (ONIOFF) of the next 
detection device is detected after TI 
expires. 

Malfunction - - - -  Determined as "Malfunction" if ONIOFF 
operation of the first detection device 
and other detection devices cannot be 
detected in the fault detecting section. 
(Start device is reaarded as a faultv - 
device.) 

(2) Sequence check 

Whether the detection device goes ONIOFF 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 

Sfad  devlce (XO) OFF 

I ON 

.I X I  OFF I t 
I , ON 

OFF i 
' 1  X2 t 

Fault dstecfing section 
4 

'1 ONIOFF sequence of dstscmn devices X I  and X 2  is checked 
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(a) At sequence check, incorrect sequence and malfunction are 
checked. -T-Determined as a fault if the seauence ~ - - - -  , - ~  ~~ 

I of sampled ONIOFF data is different 
') incorrect sequence I from the specified one. 

;-~etermined as a fault if the device 
does not go ONIOFF in the sequence 
set when the fault detecting section 
ends. 

---Determined as a fault if ONIOFF o~erat ion of 
the detection device cannot be det'ected in 

2, the fault detecting section. 
(Start device is regarded as a faulty device.) 

(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 to output the alarm in advance before thc 
preset time expl6Gs. 
start dsvios 1x0) 4 

a ON 

X1 
OFF 1 
OFF , F - - - - -  

x 2  I ,  
I 
I , 8 

8 I 5wmsISel value) 4 I 
r r Fault occurs. 

' Fault detesting .a;1ion 

I 

(a) The alarm value should be smaller than the set value. 
...( Alarm value c Set value) 

If the alarm value is equal to "0" or "set value", time check is 1 
performed as no alarm value. 
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(4) Counting method for time check 

Fault diagnosis on the > 
ADStFD (50rnr tlrnerl------ : : : : : : ; I : : ! 

Tme count on rhe ADSIFD 

, , , , I ' 
i , , T" 

Detsctlon device (X2)  , , , , 
, , . , :Tour ' : Tn  : Actual time 
I. : T O U T  : Counted time - (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 (XI)  ON to the fault diagnosis execution after 
receiving the detection device (X2) ON. The counted time is as 
shown below. 

Number times that 50msec Counted time (msec)i = F d  XI . 
IS counted 

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

(2) Time check is not performed if ONlOFF 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 cannot 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. 

' Fault detecting section (end device trigger or time) 

'1 : R i m  oovnt of detection devices X1 and X3 and fall count d 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 i f  ONIOFF 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 ONIOFF 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 ONIOFF count of 
count detection device is not equal to the pre- 

set count i n  the fault detecting section 
when the condition "Equal" is set. 

(1) Accumulative count should not be set when checking the ONlOFF operation at 
count check. If set, accumulative count is read from memory card ( I )  when power is 
ON or when the system is reset, cumulative count is performed, and, as a result, 
fault will occur. 

(2) When counting the accumulative 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 CPUIAD51FD is reset, if learning 
instruction is received while the AD51 FD runs, the accumulative 
count is stored into the memory card (1). And when power is ON or 
recovering to normal condition, the accumulative count is read from 
the memory card ( I ) ,  and counting is continued. 

(Dummy) OFF 
I -- 

(d) Accumulative count cannot be read and partially deleted. 
All the accumulative count data can be deleted using the peripheral 
device of the AGGPPIAGPHP. 

(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 to 0. 
Therefore, detection devices with the same fault count should be 
grouped by each detecting item when setting the accumulative 
count 

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 ONIOFF on sequence program. End device 
will not go ON, and period until power cutlreset 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 

setting) 

More 

Less 

Equal (=) 

(4) Fault detection according to the condition 

More and less 

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

I I 

Alarm value range 

[Alarm value] > Set value 

[Alarm value] < Set value 

1 

? 
operatie" start OFF 
(Start dsvim) set value: 100 or mom 

Alarm value: 102 

Check contents 

Insufficient count check 

Excessive count check 

Non-coincident count check 

'I: The range cannot be set for "equal (=)" because there is no range. 

Lower limit set value < [Alarm value] c Upper limit set value 

I Alarm occurs. 

I 
Fault detecting 3ection 

Insufficient count check 
and excessive count check 

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

operation stan < 
set v.1"~: 100 01 18%. 

Alarm value: 90 

Datedon device OFF rflfl. mm 
Alarm occurs. 

Nomd rag .  

I Fault detecting section 
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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.) 

ON .? 
Operation rfan 

set value 100 

Alarm value Not sellable 

.... o".." ...p@g+$$$ &g+ 
t t t  

: 4-->m : E g T I l  Fault occur- ,,",. ,," e + 
L > 

fd\ When the set value is "More and less" ... (Fault occurs i f  count is < ,  

out of the set value range when detection ends.) 
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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 
ONIOFF pattern at the trigger (ONIOFF) point of check start device is 
compared with the received detection device ONIOFF 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, ONIOFF pattern of 
detection device in normal condition is checked. 

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

. 

ON ; 
2 

oeteotion device 4 
0 
8 
8 

OFF 8 

Detection dsvios 

1) Non-coincident pattern ... Determined as a fault if the received 
pattern does not coincide with the 
preset normal pattern. 

(c) 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. 

executed 
Pattern Pattern 

(1)  When many normal patterns are set in one detecting ifem, 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. 

. 
8 
8 

4 
0 

0 
a ,  

8 

I 

. . 
; 1 ,  

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

8 

, 
8 

8 8 
8 8 

2 ON ? 
8 

8 8 

Normal panern check 
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7.2.5 Fault detection by abnormal pattern check 

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

(1) Abnormal pattern check 

(a) ONIOFF pattern of detection device is checked every time fault 
detection is performed 

' O N  ' 
I I I I I 

I 
D o  e v e  t 17 I I I 

5 
I I I I I I I ON 
I I 

Deleclion device OFFl I I 
I 

I I I I I ON I I 
I I I I I 5 

OFF' I I I I I I 
Delect~on devce  I I 

I I I I I I I 
I I I I I I I 

F ~ U I I  dlagnaris \ VIA . V/A t " ~  r u ~  r / ~  Y/A \ 
for the ADSlFD T Fault d<agnar#s sxeculed 

D a b  receive 

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

1) Coincident abnormal pattern ... Determined as a fault if the 
received pattern coincides with 
the preset abnormal pattern. 

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

For abnormal pattern, pattern of other than normal ONIOFF operation of detection de- 

vice is set. 

If paltern which will occur in normal condition is set, fault will occur. 
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7.2.6 Fault detection by upperllower limit value check 

At fault detection by upperllower limit value check, whether the received data 
value is included 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 )  Upperllower limit value check 

(a) Umer and lower limit values of word device are checked every time 
fau'lt diagnosis is performed in the fault detecting section. 

I ON 

End dsvice OFF j 
or lime 

Fault detecting rsclian 
I. .I 

I 
Data valve I 

C upper lirnlt "due 
I 
I -- 

Word device 
(DIRIWI 

Data valve 
I 
I 

I I 

I 

(b) Upperllower 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 i f  the data 
value is lower than the preset lower 
limit. 

(2) Alarm range 

(a) In upperllower limit value check, alarm 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 <-value/< Upper limit value) 
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(3) Alarrnlfault detection 

Data value 

Word 
device 
IO IRIWI  

-- 

Lower Im!l  value 

* 

I 
I 

Time 1 

Alarm range 1 1 
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7.2.7 Fault detection by bidirectional operation check 

At fault detection by bidirectional operation check, bidirectional ONIOFF 
pattern of preset two detection devices at the end time or sequenceltime 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 sequenceltime check is 
performed for two limits (two detection devices) at advance and 
retract ends in the reciprocating operation of a cylinder, etc. 

- 

- 
POINTS~ 

(1) For bidirectional operation check, only four bit devices, start 
devices for start 1 and 2 and detection devices for limit 1 and 2, car 
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. 

[Configuration] - Advanca Retract - 
command command 

~ y ~ i n q  
P P 
d 

Refract end limit 
tl 

Advance and limit 
rn G a  

[Advance (GO) operation] ... Contact A operation 
ON n 

Start 1 OFF il;L 
(Start device) 

. . 
: I :  
I l i 

Limit 1 . . 
(Detection devioe) OFF i I  i  

. . 
:,: 

I I 
O F F .  

. . 
Limit 2 , . . . 

(Detection device) I I 
Irimel w f 4  I Pattern check 

I  End time (fault detecting motion) at 

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

v . L _  . . 
(Start device) . . i I j 

Limit 2 , . . . 
(Detection dsuice) OFF j 1 ;  

. . 
: 1 ;  

I I  O N ;  i 

O F F ,  
. . 

Limit 1 , . . . 
(Detection device) I I :? 

-Ftll-.l I  Pattarn ohesk 
I  End time (fault detecting section) (Check at lim) 
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(2) How to use the pattern check and sequenceltime check for limit 

Bidirectional operation check is performed by selecting either pattern or 
sequenceltime in AD51FDPE software package. 
usage according to type is shown below 

I Check type  I Usage 

Pattern 

Applied to the equipment of which limit changes ON + OFF1 
OFF -t 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 sequenceltime check) 

. Applied to the equipment of which limit changes ON or OFF over 
the fault diagnostic processing time 
(Refer to Sections 6.5.3 and 6.6.3). 

Tor an a r c j  n w r .  elc ~\n'c11 move9 q~.cn l ) .  Lse pattern I ' 

cnem :o avo d PrroceoLs a ngnos s 

(3) How to perform the bidirectional operation check 

Check tvDe 

Pattern 

Sequence1 
time 

Fault content 

LS return fault 

LS operation 
fault 

SOL error 

Time over 

Incorrect 
sequence 

Malfunction 

Checkina method 

Determined as "LS return fault' i f  pattern check at 
end time detects the first limit has not changed. 

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

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

. Determined as normal without performing diagnosis i f  
start device is OFF a t  end time. 
If start device is OFF before end time. diaanosis Is 
stopped and start device wait state is &v&. (Normal) 
Detection for incorrect sequence and time over is 
performed 

Determined as "Time over" i f  OFF operation of limit 
for which T i  is set is detected after T? expires. . Determined as 'Time over' i f  limit does not change 
and ON operation of the next limit is detected after TI 
expires. 
Determined as "Time over'  if ON operation of the 
next limit cannot be detected before end time (within 
the fault detecting section) after normal operation of 
the limit for which T i  is set is detected. 

. Cc'errl neo as n ~ ~ r r e c t  stq-erlce' 11 O h  operat on 
o' I r c  nsx! m 1 s delecrr= n ih n T I  t me before ilm t 
for which T i  is set changes. . Determined as "Incorrect sequence' if ON operation 
of the next limit is detected before the limit changes. 

. Determined as "Malfunction' if ONIOFF 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.: 
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(4) Alarm range 

When sequenceltime 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. 

ON ! 
Start OFF 
(.tart device) I .c_ 

I 
Limit O N  I I 
(deteotion dsvice) I I I 

I 
I 
I 

I I I I 
I I O N  I 

Limit OFF I I I 
(detection device) ? I  

1 
I 
I 

I Alarm occurs 

k End time (faun dslading sedion) I 
'I 

la) 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.  

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 learninglmanual setting. 

Condition data is set with the AGGPPIAGPHP using the AD51FDPE. 
For operation, refer to the operating manual for the software package. I 

7.3.1 Method by manual setting 

By this method, all the condition data are set with the AGGPPIAGPHP and 
written into the AD51 FD. 
The contents to be set are shown below. 

(1) Initial setting 

(a) Alarm and fault data output destination . PC c p u  . . . . . . . . . . . . . . . . . . . - ., 
' (Bidirectional output 

RS-232C interface or r i s  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 AD51 FD (module only)- - - : 
,(Select either 

Reading by microcomputer program- - - - - J 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 alarmlfault 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 setting 

With the learning function, the basic condition required for the AD51FD to 
learn by AGGPPIAGPHP is set and written into the AD51 FD. 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. 

Learning Operation 

(1) Set the dip switch, located on the side of the ADSlFD, for 
setting the learning function according to the learning method.(Dip switches 
No.1 to N0.4 are set.) ... Refer to Section 4.5.1. 

(2) Set the mode setting switch located on the front view of the ADS1 FD to 'Im, 
learning function mode (1). 
(After learning, fault diagnosis is started.) ... Refer to Section 4.5.3. 

(3) Operate the PC CPU and control unit and perform learning on all the 
detecting items.Display 'In execution (STUD)/End (END)' on the display 
device. 

[Note]: The side dip switch should be set before installing the ADS1 FD in base 
unit. 

(1) Connect AGGPPIAGPHP when AD51FD is running (mode setting switch is 
'0' or "Im), and use the 'Learning function" of the software package. 

(2) AD5lFD stops diagnosis processing by learning instruction of the 
AGGPPIAGPHP and stores accumulative count into the memory card (I). 

(3) Operate the PC CPU and control unit, and perform learning on all the 
detecting items. 
lFar a~eration. refer to the o~eratina manual for SWOGP-ADS1 FDPE.l 

1 

I Method bv 

Method by 
setting the 
learning 
condition of 
AD51 FD 
(setting the 
dip switch) 

setting th6 
learning 
condition of 
AGGPPIAGPHP 

(2) Learning contents 

Data type Contents to be set in ADBlFD 
i n  advance Contents to be learned 

(1) Start device 

(2) End device or time 

(3) Detection device 

(4) Alarm - m v a l u e  and in unit of 

setting can be 
only by specifying -(n)%. 1 

(1) Learns all the ONIOFF sequences 
of detection device in the fault 
detecting section.(Not learns when 
setting is performed in advance.) 

(2) Learns time set value and alarm 
value according to the ONIOFF 
sequence in the fault detecting 
section.(According to the maximum 
value or average decentralized value.) 

(3) After learning, set valuelalarm value 
is automatically set according 
to " alarm -(nl%value. 

'1: Automatic setting method according to alarm -(n)% value 

I) When set value [ is learned 1- Alarm value = Set value (1-n1100) 
(Round up decimal places.) 

When alarm value 
is learned Set value = Alarm valueI(1-nIlO0) 

(Round up decimal places.) 

If fau t d agnos s only for sequence chec6 is performed by earning, refer to Section 7.3.3 
. Alter learning, clear tne time set value by manual setting. 
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Detection type 

Count check 

Normal pattern 
check 

Abnormal 
Dattern check 

Upperliower 
limit value 
check 

Bidirectional 
operation 
check 

Contents t o  be set i n  ADSIFD i n  
advance 

(1) Start device 

(2) End device or time 

(3) Alarm ( n ) %  value 
... (for automatic setting) 

(4)  Detection device and ONIOFF 
condition 

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

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

(1)  Start device 

(2) Number of detected 
patterns 

(3) Detection device 

(All the items should be set.) 

(1) All the set contents are written 

(1) All the set contents are written 

Learning complete 

Contents t o  be  !earned 

(1) Learns ONIOFF count in the fault 

r detecting section. 
More ... Minimum value or average 

centralized value 
Less ... Maximum value or average 

decentralized value 
Equal ... Not learned 
More and less ... Minimumlmaximum 

value or average 
decentralized value 

(2) After learning, set valuelalarm value is 
automatically set according 
to alarm -(n) % value. 
Automatic setting method is the same 
as that for sequenceltime check.) I 

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

(Not learned) 

(1) Learns upperllower limit value in the 
fault detecting Section. 

[ 
More and less ... Minimum lmaximun 

value or average 
decentralized value 

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

Automatic setting method is the 
same as that for sequenceltime 
check. 1 

(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 t i  
changing time set in advance, and set 
vaiuelalarm value is automatically set. 
Automatic setting method is the same : 
that for sequenceltime check. 
^:  Pattern is not learned. 

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

(b) If AD51 FD is stopped running or forcibly ended by peripheral device 
before displaying the learning complete, data sampled so far is 
regarded as learned data, so all the 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 valuelalarm value obtained when learning the sampling data by 
setting the average decentralized value is processed in the AD51 FD 
as shown below to make it learned value. 

(a) Formula for calculating the average and deviation 

1 " 
(Average) ... m= - C ti n : Number of sampling times " i = l  

ti: Sampling data (first time to nth time) 

1 " 
(Deviation) ... o=- C (ti- m) m, o : Round down decimal places. 

" ;=1 

(b) Average decentralized value according to the detection type 

Detection type 

Sequenceltime check 

7.3.3 Method by learninglmanual setting 

Average decentralized value (learned value) 

Average decentralized value of time = m + a 

(1) Average decentralized value of 'More' = m - a 

Count check 

Upper1iower limit value 
check 

By this method, condition data learned by executing the learning function is 
read to AGGPPIAGPHP, checked and corrected, and written into the 
AD51 FD again to perform fault diagnosis. 

(2) Average decentralized value of 'Less" = m + o 

(3) Average decentralized value of 'More and less' = (m -a)  to (m + a) 

Average decentralized value of upperllower limit values = (m -a)  to (m + a) 

(a) Operation is as shown below 

Set the mode setting switch of the 
AD5lFD to '2', learning function ....'..' I Refer to Section 4.5.3. 
mode (2). (Stops after learning.) 

........ Execute referring to Section 7.3.2. 
(Note): Mode setting switch 

differs. 

Read learned data with AGGPPI 

condition data for all the detected 
items. , .... Refer to SWOGP-AD51 FDPE 

i type External Fault Diagnosis 
I Software Package Operating 

Manual. 
into the ADSIFD. 

Set the mode setting switch of 
AD51 FD to 'Om, RUN mode, and I . . . . . . . . Refer to Section 4.5.3. 
execute fault dlaanosls. 
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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 AD51 FD and procedure to output 
alarmifault data when alarmor fault is detected 

(1) Operation when fault is detected 

Fault detection executed 

I 

1 

Output alarmifault data into memory card (2). 
I I 

Output alarmlfault data into "buffer memory 

J 

(Diagnosis executed) 
'2 Diagnostic processing of all the items for 
which fault diagnosis is being executed is 
stopped. 

'4 Diagnosis by accumula- 
tive count check and up- - 
perllower limit value check 

is restarted triggering the next 
is restarted after pausing. 

fault diagnosis start device after stopping. 

' I :  Alarmlfault data is stored into buffer memory of AD51 FD.(Detection 
flags XI0  and XI  1 are ON.) 
The PC CPU executes read sequence operation processing by FROM 
instruction from AD51FD when alarmifault 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 
upperllower limit value check, fault diagnosis is restarted after pausing 
and completing the fault output. 
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(2) Output procedure to memory card (2) or main memory 

Alarmlfault detected (data) 

Memory card (2) exists. -=-----7 

1 
Error displayed on the display device. 

I 

data remaining in 

'1: Output procedure used when memory card (2) is 
installed after alarmlfault occurs or when memory card (2) 

a 
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)lmain memory are cleared 
when condition data is rewritten from AGGPPIAGPHP. 

(3) Output procedure to the PC CPU (buffer memory)/external device 
(printer, general-purpose console) 

Alarmlfault detected (data) 

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

(External device is not connected.) 
r-- - - - 7  

L "KUUfP!! ; 

all the data in N o  (Not-output data exists.) 

Are all the data NO (Not-output data exists.) 

"=,a ne2d .l~nrm/fml~t data Read alarmlfault data 
~ r o m  mam memory. from memory card (2). 

Output data to PC CPU 
(buffer memory)lexternal 

'3: If data not output yet exists in memory card (2) or main 
memory, 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 alarmlfault data 

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

Outpu t  format  
lOutDut dest inat ion1 

Binary memory 
Memory card (2) 
Printerigeneral- 
purpose terminal 

Output  i tem 

Iccurrence 
ime (18 bytes) 

:omment 
24 bytes) 

Output data 

(Note) 1. Output only when clock function is set to PC CPU. Not 
output by PC CPU without clock function. 

2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 B y t e S  

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

1) Alarmlfault comment set with AGGPPIAGPHP by user is output. 
2) The following comment is output when default comment is set. 

Yearlmonthiday 

[Sequenceltime check and bidirectional operation check] 

24 bytes 

' Hour:minute:second 

I 
IH 

I 
1Y Mi  I I ' M  

. . . . . . . . . . . .  Fault occurs. loperation failure 

H 1 : D ' D  

. . . . . . . .  : 
. . . . . . . . .  1 FaultAtimeAover 

[Normaliabnormal pattern check] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .No default comment 

Incorrect sequence 

. . . . . . . . . . .  Alarm occurs. 

[Count check] 

M 'M 

AlarmAtimeAover 

. . . . . . . . . . . .  Fault occurs. 

. . . . . . . .  : 
: . . . . . . . .  

. . . . . . . . . . .  Alarm occurs. 

8 . . . . . . . .  
. . . . . . . . .  

FauitAladderAover 

FaultAladderAunmatch 

FaultAladderAinsufficient 

AlarmAladderAover 

AlarmAladderAunmatch 

AlarmAladderAinsufficient 

[Upperllower limit value check] 

Continue to the next page 

: IS  

. . . . . . . . . . . .  Fault occurs. 

. . . . . . . .  : 
Alarm occurs. . . . . . . . . . . .  

. . . . . . . .  : 

[Bidirectional operation check ... (pattern)] 

S '  

FaultAupperlimitAover 

FaultAupper IimitAunder 

AlarmAupper IimitAover 

AlarmAupper IimitAunder 

. . . . . . . . . . . .  Fault occurs. 

. . . . . . . .  : 
. . . . . . . . .  

LS recovery fault 

LS malfunction 

SOL abnormal 
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Continued from the preceding page 

Output data 

I) Condition data (timeIcounVset value) of faulty device is outp~t.  
[Sequence.time check and biairectional operation check] 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 B y t e s  

(x;xIx(x(x: 1s le lc; 1 1 . . . .  (Only when time over) 
L Space 

[Count check] 
1 2 3 4 5 6 7 8 9 0 1  234By tes  

I~x;xIxIxIx;xIx!xIx:xI I I I . . . . .(Maximum 10 columns) 
L- Space 

[Normallabnormal pattern check] . . ..None 

[Upperllower limit value check] 
1 2 3 4 5 6 7 8 9 0 1  234By tes  

.(x;x(x(x(x: 1 I ; 1 I 1 1 . . . . .(Maximum 5 columns) 
L s p a c e  

AlarmMault flag - Higher byte Lower byte - Number of 
(0: Alarm. 1: Fault) device 

m conditions 
(1 to 128) 

Sequenceltime check and 
~idirectional operation check] . . . 

. . . . .  Condition (ONIOFF state) of device 
Count check ... alarm] . . . . . . : on which alarmlfault occurs 

Normallabnormal pattern check] . . . Condition (ONIOFF state) of device whicl 
has non-coincidentlcoincident pattern 

levice No. ONIOFF Comment registered in \ 

state PC CPU 

( . Normallabnormal patterr 

(: Bidirectional operation , 

[Count check ... fault] . . . . . . Condition of device on which fault occurs 
2 3 4 5 6 7 8 9  4 5 Bytes to 0 

[ i  I 
d u \  1- 
levice No. ONIOFF Value when fault occurs Comment (16 bytes) 

state 

Upperllower limit value check] Condition of device on which alarmlfault occurs 

I- 
evice No. Device content 

, , 
Comment (16 bytes) 

- -- 

Continue to the next page 
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Continued from the preceding 

Output format 
[Output 

destination] 

3inary value 

Buffer memory 
Memory card 
(2) 

Output i tem 

Jetection type 
:ode (1 byte) 

3hange No 
:1 byte) 

tem No. 
:2 bytes) 

hbnormal 
ievice 
:3 bytes) 

3NIOFF pattern 
: I 6  bytes) 

3ccurrence 
time (6 bytes) 

Set value 
(4 bytes) 

Fault value 
(4 bytes) 

Output data 

/TI 1: Incorrect sequence 6: Time over (sequenceltirne) , / 2: g,","tenceltime) 7: Malfunction (sequenceitime) 
8: LS recovery fauk 

(bidirectional operation) 
4: Abnormal pattern 9: LS malfunction (bidirectional 
5: Upperllower limit value operation) 

A: SOL abnormal (bidirectional) 

Number of changes on which fault occurs is displayed. (Only for sequenceltime 
check) 

1 byte (higher byte of address 6 1 ~ ~ )  
m 

0: End device 1 to 255: Number of changes 

Higher byte Lower byte 
/ v \ 

1 ; o  (Example) 10H ... Item No. 16 

- 

1st byte 3rd byte 2nd byte (Higher byte) (Lower byte) 

/ \ - \  61 EH 

uu- 
Device type Device No. 

[Device type] I I 
1 : D, 2 : W, 3 : R .  4 : X, s : Y, 6 : M, 7 : L, Stored in buffer memory by 

8 : S , 9 : B , A : F  repeating the above. 

The patterns for 128 points are allocated in sequence of setting detection 
devices. ... (ONIOFF slates of devices set) . ONIOFF state of abnormal device No. is checked. 
(Example) 

Fault 
2 0 Bit I 27  1 2 6 l 2 5  124 "0 I \ 

I , , xo 
-., ~10.I.. ; I &-.- 

M1 n , - 

L--I, 
J- is set in PC 

Year Month Day Hour M~nute Second 

- . Condition data (hourlcountlset value) of fault detection device is output. 

. Fault value of count (fault) check and upperllower limit value (alarmlfault) 
check is output. 

j I 
L i L  
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7.4.3 Output format to printer and general-purpose terminal 

1 : 2 3 4 j 5 i 6  7 

i 12345678901 234567~0123456789012345676901~456769012345678901234567890123456789 

i 91106130 12:00:00 alarm time over jlOO.l SEC :X001 1 LIMIT1 
iX002 0 LIMIT2 
:XlFF 1 LS-5 

i 91108108 10:06:0o jlimit LS-1 life !SOOOO TIMES !x200 1 50001 
LS-1 

! 91/08/10 22:10:10 +tern unmatch 

i 91/08/10124:10:10 b n o r m a l  pattern 

i 911071111 22:10:10 $ondition over 

Device of time 
over 

Device of 
count over (fault 
value) 

Device with 
unmatched 
pattern 

Device with 
abnormal 
pattern 

Device of 
upper limit over 
(comment) 

Occurrence Comment Set value 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- 
nina AD51 FD according to the operation condition of PC CPU (key 
sw&h 
condition). 

Operation 
condi t ion o f  PC 

CPU 

RUN 

STOPIPAUSE 

RESET operation 

Operation of running AD51FD 

. Executes fault diagnosis. 

. Pauses keeping the fault diagnostic 
data.(Restarts fault diagnosis at 
STOPIPAUSE I RUN.) 

. AD51FD clears all the received 
data and executes fault diagnosis 
from initial condition. (If alarm data 
is kept, clear them.) 

If accumulative count check is 
performed, data is written into 
memory card ( I ) ,  and data is read at 
the time of RESET recovery and is 
set. 

Detecting method o f  
AD51FD 

* Detects according to 
the fault diagnosis 
startlstop signal (Y12) 
of AD51 FD. 

Operat on cond llon is 
oe!ecled o{ haraware 
nlerr-pt on of AD51FD 

For operation of RUN-STOP-RESET switch of AD51 FD, 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 
AGGPPIAGPHP, 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. 

I For details of operation, refer to the SWOGP-AD51 FDPE type External 
Fault Diagnosis Software Package Operating Manual. I 

O s h a w s  Operation function performed by connecting A051 FO with 
ABGPPlA6PHP and printer. 

....................... initial setting PC type, model name 

initial setting Device range. output destination, device reading 
method 

................... t Set the detection se t  the detection condition. 
condition. 

b m  ................. Learn the condition data. 

....................... F o o  function Create tho directory, read, write, verify. delete, 
copy, and format the condition data. 

....... Read, write, and verify the condition data. and 
delete and format the memory card. 

........... Read the aiarmlfauit data from A051 FO or FO, 
and display it. 

........... AO5IFO memory card Delete the alarmlfault data and accumula- 
tive count, and format the memory card. 

................... operation 10 FD Write, verify, and delete the alarmlfault data, create 
the directory, and copy and format the FO. 

Set the printer and title. ~~~~~~~~~~~ Set the printer and title for printing. 

.................... Output the title. Print the title. 

......... Output the condition data in AOSIFD or FO, 
ABGPPIABPHP. 

.............. Output tha fault data in ADSIFO or FO. 

............ Write the condition data Read, write, verify, delete, and check the data. 
to ROM. 

Write Coalesce the microcomputer package and main 
program, and write i t  to FD. 
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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 AD51 FD. 

To execute fault 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 alarmlfault occurrence time, set "clock data" to PC CPU 
in test mode of A6GPPIA6PHP 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 i n  Communication through AD51FD 

This section describes the programming when PC CPU and AD51 FD are set 
as shown below. 

0. 1 riot 2 to 7 rat 

l module 

I [Number of 110 points] ..... 48 points (000 to 02F) 

[I10 assignment] ..... 16 points vacant in  the first half 
1000 to OOFi 
32 points special unit in  the second 
half (010 to 02F) 

(1) Slot to install the ADSIFD ... slot 0, 1 

(2) 110 signal of AD51 FD ... XlYlO to XIY2F 

(3) First 2 columns of head 110 number in executing FROM 
instruction to ADSIFD ... H01 

If AD51FD i s  installed to slot 0, 1 of extension base of AOJ2HIAOJ2CPU. 110 number 

becomes 64 point assignment (100 to 13F). Therefore, 110 signal of ADSIFD becomes 
"XIYI 10 to XIYIZF", and first 2 coiumns of the head 110 number when FROM instruc- 

tion is executed becomes 'H11'. 
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8.1 .I Basic programming 

This section describes the basic program to AD51 FD. 

(1) I10 signal processing program 

(a) Startinglstopping fault diagnosis 

(b) Detecting the abnormality of AD51 FD 

. I ~ n c m m n n d  

Xl2: ADSIFD ermr (error io displayed on the 
Sequence operation such as internal display davica of AD51FD.) 
procersing, external display. eto is X I  D: I ADSIFD HIW abnormality 

Y12 is turned ON when fault diagnosis of ADSIFD 
is executed 1x19: ON). 
(Fault diagnosis stop: OFF) 
M902B: Clock data read regusst (for outputling the 
fault O E E Y ~ I ~ W B  time) 

(c) Displaying the operation of AD51 FD 

(2) Program to read the alarmlfault 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 ADSIFD (H[][][]) 

First 2 colvmnr of top 
110 number of AD51FD i [ r  Head device number ID. W. R) 

r Number of read wordr (K) 

Alarm data is read from ADSIFD buffer mem- 
ory when alarm defection flag (X10) of AD51FD 
becomss ON. 
(Data corresponding to 21 wordr, DO to 020, is 
read from the head. ... ASCII data) 
After completing to read the alarm data, turn 
Y10to ON and XlOtoOFF. 
(When X I 0  is OFF, Y10 goes OFF.) 
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(b) Reading the fault data 

When alarm occurs, reset the AD51FD to  read 
the fault data 
Fault data is read from ADSIFD buffer memory 
when fault detection flag (X11) of ADS1FD be- 
comer ON. 
(Data correrponding to 21 wordr. DO to DZO, is 
read from the head . ASCII data) 
After completing to read the fault data, turn Y t l  
to ON and X l t  to OFF - - - - - - - - - - -  [When X l t  is OFF. Y11 goes OFF.) 

'Sequence operaton such as nternal I 
I procesrng, external dlrplay, etc at I 
I the read fault data is executed I - - - - - - - - - -. 

(c) Reading the alarmifault data ... (When reading the data to the 
same device and displaying it on 

. . the same display device) 

w 
r s & G & L t 8 G  Zy, ,.,I- I 
I processing, external display, etc. o t the  I 

I 
I read alarm or fault data is executed I - - - - - - - - - - -  

'1: Since there is no FROM instruction in AOJZCPU (P23/R23), data should be made 

in pulse using internal relay. 

FROMP HO DO K21 HO1 Alarrdfaulf data is read from ADSIFD buffer 
I memory when either of alarmifavlt detection flag 

becomer ON 
(Data correrpondng to 21 wordr. DO to  020. is  
rsad from the head . . ASCII data) 

After completing to read thsalarm or fault data. 
turn Y l O I Y I I  t o O N  and X IOIX I I  toOFF. 
(Whsn X l O I X l l  8s OFF. Y1OIY11 goes OFF.) 
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8.1.2 Program example only by 110 signal processing 

Reading of alarmlfault data by sequence program can be omitted when 
printingldisplaying the alarmlfault data from each interface of AD51 FD or 
when reading the alarmlfault data with AGGPPIAGPHP. 

The following is the program example by I10 signal of AD51 FD. 

(1) Program condition 

Alarmlfault data in buffer memory is not read. ... (Output from AD51FD 
directly.) 

Lamp lighting output on alarmlfault indicator from PC CPU is performed. 

For installing the AD51FD, refer to Section 8.1. 

Configuration is as shown below 
5101 0. 1 

I 

I i  1 I #  A lum indicator is tit. 

I 
(Y70to Y7F) . Printerlgeneral.purp05e c.,noots . AGGPPIASPHP 

First 2 columns of 

PCCPU 

(head 110 number H01 I 
(2) Program sequence and executed contents are shown in "Flow" col- 

umn and description of the program in "Operation" column. 

Sequence program Operation 

1 1  

ADSIF0 

( I )  Start the favltdiagnosir. + 

Fault indicator is tit. I 

(2) tndioate the alarmllault 
o ~ ~ ~ r r e n c e .  Clear the buffer 

1 

4) Detect the abnormality of ADSIFD. 

Fault diagnoYr 
rfulrmm.nd XIS 

-I H I Fault diagnosis is executed when Y12 ir ON. 

Clock data (far outputting the fault oocvrrsnce 
time) 

Operation executed for diagnosis 
/lsaming in displayed. 
(Program it ar required.) 

SET Y I O  When alarm detection flag X I 0  is ON. Y70 is ref, 
and indicator is lit. 

When Y10 is ON, buffer memory is cleared, and 
XI0  isturned OFF. 

4' I SET Y I I  
When fault detection flag X11 is ON, Y71 is set. - and indicator is IR. 

I fn, )  
Indcabon rerat 

When Y11 is ON, buffer memory ia cleared. and 
X I1  is turned OFF. 

Ti"" I 
RST "70 Alter recovering the alarmed or faulty control 

unit. Y70 and Y71 are reset by indication re- 
set command, and alarrmtault indicator is  

x12 
turned OFF. 

-4 I Y7Z When ADSIFD error i r  detectad. Y72 is turned 
ON (external output). 

Y I D  (Altar ramovinp the arm?. X I 2  is fumed OFF by rarening 
IheAD5IFO.l 

"73 When ADSIFD abnormality is detected. Y73 is 
turned ON (sxternal output). 
(Altar rarovalins the ADI!FD a nwm.l stale. Y I D  is 

F2GtZ ~o,,,~,t,a~n~~p~at, t " c " d  OFF --16ng fha Ao5IFD.l 

e x I a ~ . I ~ p t ~ y ,  el". when abnormalitfis ylsao~d. - -1 - - 
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8.1.3 Program example by reading the buffer memory (ASClllbinary) 

Buffer memory contains the ASCII data which can output the alarm/fault 
status to AGFD 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 ASCllibinary 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 AD51 FD, refer to Section 8.1. 

To read and display the alarmlfault data of buffer memory, select ASCII 
or binary data. 

XlY lOlo2F 
F r r t  2  columns of 

tap 110 number H01 

--i Fault diagnosis is executed when Y12 is ON. 

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

Sequence program 

Operation executed for diagnorlslisarning 8s d s  1 E r r 1  '7 (Program p W i d .  it as required.) 

Operation 

I X I ,  

(Altsr r s m ~ r i n g  ihoorrnr, X I 2  is turned OFF byrasatung 1 pr0csssng. external dlrplay, etc. when thm A051FO j 
error or HNI  abnormalitv occurs 

Clack data (for ovtpuff!ng the fault occurrence 
,,m/ 

(Continue to the next page) 
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(Continued from the preceding page) 

(31 Read the alarrmlavlt data 
(ASCII data). 

(41 Display ths data to  A6FD or 
on CRT through AD57. 

(Continued from the preceding page) 

(Binary) 

(binary data). 

(41 Display the data on BCD display 
unit or on CRT through AD57. 

Sequence program 

I 
SET MO 

SET MlOO 

I I I - ~ e q u e m e  operation to  output the read 
I detection type and change NO.. D l 0 0  I 

RST MO 

Sequence program 

Operation 

Yhen XI0  is ON, alarmoccurs, or X11 is ON, 
ault OCCY~S,  time and comment are read from the 
~p 01 ASCII data divirbn of buffer memory. 
b l d Z I  "mrdr. DO a 020. ... ASCII) 

1 

I After completing to read the buffer memory, 
t u rnY lONI I  ON andXlOlX l l  1oOFF. 
( m a n  X ~ O I X ~ ~  i s  OFF. YIONII OFF) 

Uote] (1) A6FD is 16.eharactar (lor 8 words) 
diwlay. Diaplay the occurrence 
time in YeadMonthlDaylHourlMinuts 
and the comment in 16 characters 
which have been ref by user and rag. 
i5tered in ADSIFD. 
(If two A6FD5 are used, occurrence 
time or comment can be displayad.) 

Operation 

Vhsn XI0  is ON, alarm occurs. or XI 1 is ON, 
u l t  occurs, detsction type code change No. and 
om No. from the head of binary data division of 
dfer memory. 
laad2rordo. OlOO and Dl01 ... Binary) 

Aftsr complsling to rsad the buffer memory. 
tvrnYIOff11 toONand X lO lX l l  toOFF. 
(When X I O I X I I  ikOFF. Y l O N l l  po-s OFF.) 

lotel (11 If abnormal device. ONIOFF pattern, 
O C C Y ~ ~ B ~ C B  time, and set value 
should be displayed, rsad thsm to 
data register shown in the Section 
(3) of 'Flow'column, and then, dir-  
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 AD51 FD 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 AGGPPIAGPHP. 

For operating method to add the utility program, refer to the 
SWOGP-AD51 FDPE type External Fault Diagnosis Software Package 
Operatinn Manual. 

Procedure 54 
Set the parame- ............. I 
Create the se- ...... x 1 quence program I 
Write the data to ...., 1 user FD , 1 

Read the user ...... 
program 

Start the AGGPPIAGPHP by system FD of SW[ ]GP-GPPAEE. 

Set the capacity of sequence program, microcomputer pro- 
gram, and file register. 

Create the sequence program to call the microcomputer 
program on the sequence program. 

Write parameter + sequence program into user FD. 

Replace the SW[ IGP-GPPAEE with ADSIFDPE, reset the 
AGGPPIAGPHP, start the fault diagnosis system to make 
microcomputer package FDD function. 

Replacing with the user FD, read the parameter + sequence 
program. (Stored into parameter + sequence program area 
of AGGPPIAGPHP.) 

Read the utility program (microcomputer package) from 
system FD. (Stored into microcomputer program area of 
AGGPPIAGPHPd 

Add the utility . . . . . . . . . . . . . Add the utility program to microcomputer program area in  
program i parameter + sequence program. 

Write into the . . . . . . . . . . . . . Write the main program created by user to which utility 
user FD program is added into the user FD. 

I Complete I 

To write the main program, to which utility program is added, into the PC CPU, restart 

the program using the SW[ ]GP-GPPAEE, 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 

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

(b) To store the microcomputer package into the microcomputer pro. 
gram area, OoH to 6~~ (112 bytes) of microcomputer programarea 
becomes the common information area. 

(c) The head address of microcomputer package is displayed on the 
GPP when coalescing with the sequence program. 
The d is~laved head address becomes the head address to store the 
microcomputer package. 

(d) Memory map is as shown below. 

f Parameter area 

I I TIC set value area 

A 
ooH Common informa- 

'O tion area 
*' 7oH 

[Fault detection 
to program 

(for sending the 
Micro- data)] 
computer 
program 
area 

nH 

User created 

v v 

Created after 
to microcomputer adding the utility 

program to the program area sequence pro- 
gram. 

[Utility program 
areal Added to 
seauence 
pro$ram by the 
AGGPPIAGPHP 
started with 
AD51 FDPE. 
(Unavailable by 
user) 

*I : 1) The head address to store only microcomputer package 
(AD51 FDPE) for fault diagnosis into the microcomputer 
program area is " 7 0 ~ " .  

2) To store AD51FDPE 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 

Capacity of microcomputer program is calculated as follows to set the 
parameter 

Microcomputer 
program capacity 

program area 

(Utility program area) 

Item Memory capaci ty  

Fault detection program 1 area 

(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 progran 
to the sequence program. 

A3MCPU 

(2) Common information is stored at the head (OoH to 6 ~ ~ )  of 
microcomputer program area. 

Common information area 

AnNCPU, AnCPU 
A73CPU. AOJ2HCPU 

2.5 Kbytes 

(3) Do not change the sequence program capacity by setting the 
parameter after adding the microcomputer package to the sequence 
program. If sequence program capacity is changed, information 
added to the microcomputer program does not move and remains in 
the area intact, and only the head ( 0 0 ~ )  position of microcomputer 
program area moves. 
And, as a result, head information of microcomputer program 
becomes unstable and cannot be executed. If sequence program 
capacity is changed, add the microcomputer package to the 
sequence program again. 

112 bvtes 

3.5 Kbytes 

User created microcomputer program area (Set value) 
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8.2.3 !3pecia\ relaylspecial register list 

The following shows the special relays and special registers for microcom- 
puter package. 

(1) Special relay 

Device No. 

M9091 

M9088 

- 
Name 

Error 
detection 
flag 

WlNlT 
command 
execution 
complete 
flag 

(2) Special register 

Description 

b Turns ON when error is detected while executing the 
microcomputer package. 

B Turns OFF when RST command is executed. (Turns 
OFF by reset key operation on the PC CPU or by 
forced reset by peripheral device.) 

B Timing chart 

Tur s ON when m a r  accvro. 7 

Reset M9091 OFF 1 
exeoutian ON 

Turns ON when initial setting command execution is 
completed in work area for fault detection. 

m Timing chart 

M9088 
OFF L( 

Name 

. Register to store the error code corresponding to the 1 error cause when error is detected while executina the 

Description 

Head device 
to store 
input data 

- - I microcomouter oackaae 

Register to set the device code and head device num- 
ber (hexadecimal number) of the device in which input 
data is stored 
For setting the head device to D9090, refer to the 
Section (3) shown below. 

kor stor ng 
the error . Error code' IS &el b y k s ~  command or MOV com- 

code mand (Cleared by reset key operation on the PC CPU 
or forced reset by perlpneral dev~ce, or settlng 0 for 
current value.) 
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.) 

,376 h" 

Device code Device number 

I / 

.. 

[Datastructureof D90901 ..... 

I File reaister (RO to R4095) 1 2 I OOOH to FFFH I 2 0 0 0 ~  to ~ F F F H  

Device of CPU 
(device number) 

Data register (DO to D1023) 

Link reqister (WO to W3FF) 

I 

I I I , 

(Specification example) 

MOVP ~ 2 0 0 0  ~ 9 0 9 0  ..... H2000=RO becomes the head 
device number. 

MOVP no064 ~ 9 0 9 0  H ..... H0064=D100 becomes the head 
device number. 

Device 
code 

0 

1 

File register (R4096 to R8191) 

I , /  

I I i 

3 I 000' to FFFH I 3000H to 3FFFH 

Device 
number 

000' lo  3FFH 

000' lo  3FFH 

I I I 

I I I 

Set number t o  
D9090 

(Device code + 
device number) 

0 0 0 0 ~  to 03FFH 

1 0 0 0 ~  to 13FFH 

I I I 

I I I 
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8.2.4 Initial setting command in work area for fault detection (WINIT command) 

(1) WlNlT command is the set command in work area for microcomputer 
package. 

Command 

WiNlT 

Subroutine 
address lnput data 

SUB 

I I 1 Data register (D) 

H ( ~ + s )  1) input assignment number (1 to 4) of device used in work area for mi- 

a: Head address to store 
the microcomputer pack- 
age tor fault diagnosis 
(hexadecimal number) 

I I 2 Link register (W) 

crocomputer package to [DIWIR head device]. 

( ~ ~ ~ ~ ~ l ~ )  47- .... Input '3', file register (R) to 
13100. 

Assignment number 

I I 3 File register (R) 

I 4 Unused area in memory cassette 

2) lnput the head number of device used in work area for microcomputer 
package to [DIWIR head device + 1 ]  (next device). 
{Input only when D, W, and R are used. Not necessary if unused area 

I in memory cassette is used.) 

(Example) 4--- .... input '0' to ~ 1 0 1 .  
'1 (Use RO to R25.) 

: For work area, 26 devices from the 
specified head device are occupied 
(Other cannot be used.) 

Remarks: The WlNlT command is executed bv oerformino initial settino after , .  ~ " 
setting the data by sequence program using D . ~ / R  register 
corresponding to the contnJous two words. specifying the head device 
to D9090 and execut;ng the SUB command. ... (Refer lo 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 

I A2NCPU(P21/R21), A2CPU(P21/R21) 
A2NCPU(P21IR21)-Sl, A2CPU(PZl/R21)- 
s i ,  " A O J Z H C P U ( P Z ~ / R ~ ~ )  

I 'Yn:On:OeYiBel in memory cassette 

AlNCPU(P21lR21). AlCPU(P21IR21) ' DO to D l023  
' WO to W3FF 

' DO to D l023  
' WO to W3FF . RO to R4095 '' ' Unused area in memorv cassette 

A3NCPU(P21/R21), A3CPU(P21/RZl) 
A73CPU(PZl/R21) 

'1 : Since AOJ2H is not equipped with memory cassette, use D/W/R. 

DO to D l023  
' WO to W3FF '' ' Unused area in  memory cassette 

'2: Since the area is the same as that of block No.1 in extension file regis- 
ter when using SWOGHP-UTLPG-FNl, block No.1 cannot be used as 
an extension file register. 
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8.2.5 Fault detection data transfer command (DT command) 

I Command I Subroutine address I h u t  data 

I I a: Head address to store the 
microcomputer package for fault diagnosis 

(hexadecimal number) 

None 

(1) Function 

DT command is used to transfer the device condition of all the devices 
set by condition data to AD51 FD. 

(2) 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. 

(3) Fault detection data transfer executing timing 

Initial setting 

IEND ' 0 step 

Transfer completed 



8. PROGRAMMING 
MELSEC-A 

8.2.6 Basic program 

Execution program of initial setting command (WINIT command) which runs 
the microcomputer package and fault detection data transfer command (DT 
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 

Input device in executing the WlNlT command 

Head device in work area for F , I ~  reg,ster 

microcomputer package ...... RO to R25 

lnltlal re,t,ng command 
(Automatically set by microcomputer package.) 

M9039 (ON only in 1 scan) 
/ I  I ,  --7 I Initial 

8 
setting L 

transfer E 

MOV H0064 09090  

lk I 
4 I I 

SUB H0078 

"3: Fiie register (R)' i n  specifying device in use is 
set to D100. 

The head device "0' (RO) in work area i s  set to D101. 
(Use 26 words, from RO to R25.) 

" . de + d e v i c e  of the head device 
(0100) in  which input data is stored is set to D9090. 

oevice code 
(Data rsgrtsr i  "f"P Device number 

(hexadecimal 
numbel) 

linitial setting is executed when H(70 + 5) = H0075. 

I 
The head address of microcomputer package 

When Y12 is ON (fault diaonosis start) and M9088 is 
ON, data transfer'comma& (DT command) is 
executed at each scan. 

(2) I f  error code (D9091) in microcomputer program should be read, cre- 
ate sequence program. 

(3) The 110 signal processing program and alarmlfault 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 110 signal processing ... (Refer to Section 
8.1.2.) 
Add basic program shown in Section 8.2.6 before [ (1) Fault diagnosis 
start] in "Flow" column of program example shown in Section 8.1.2. 

(2) Program example by reading buffer memory (ASClllbinary) ... (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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TROUBLESHOOTING 

In error detection of AD51 FD, error message and error code displayed on the 
display device, and LED indication on the front side of the AD51FD are 
available. 

This chapter describes error messages, error codes, LED indication, and 
troubleshooting against abnormal operation of AD51 FD. 

Error message, error code displayed on the display device 

(1) Error message list 

Code No. 
(HI 

Error message 

BAT1 

KEYE 

(2) Error code list 

Error descriDtion 

Battery voltage of memory 
card (1) lowers. 

Battery voltage of memory 
card (2) lowers. 

Memory card (1) or user ROM 
in which condition data is 
stored is not installed. 

Power is s~ppiied setting the 
RUN-STOP-RESET switch to 
'RESET' pos:tion. 

Error description 

Memory card access error occurs. 

When readina the condition data or fault data 
from the AGG-PPIAGPHP, relevant data is not 
found. 

Memory capacity of memory card is insufficient. 

Drive to be formatted is specified improperly. 

Critical error occurs on memory card. 

Memory card is not installed or is in failure. 

Memory card is write-protected. 

Memory card is improperly formatted. 

Memory size of the memory card is not proper 
when formatting the memory card. 

Corrective action 

Replace the battery according 
to the replacing method 
described in Chapter 5. 

Replace the battery according 
to the replacing method I-== described in Chaoter 5. 

Install memory card ( 1 ) ,  and 
store condition data. Or, 
install the ROM in which 
condition data is stored. 

Set the switch to 
'STOPIRESET' position, and 
reset AD51 FD or supply the 
power again. 

Corrective action 

Reset AD51FD. and recommunicate. 

Read the data stored in memory card. 
Stop reading the data into formatted memory 
card. 

Replace the memory card. 
Store the fault data into FD, and delete the 
fault data. 

Specify the drive properly. 

Replace the memory card. 

Install or replace the memory card. 

Release the write protection. 

Format the memory card again. 

Set the card size properly. 

[ ]mark: When memory card (1) is in error ... "1" is displayed. (Continue to the next page.) 
When memory card (2) is in error ... " 2  is displayed. 

A .  
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(2) Error code list (continued) 

Code No. 
(H) 

A05 
A07 
A1 1 
A62 

A6 1 

A83 

A93 

AA1 

B40 
84  1 
846 

1000 

1002 

1003 

1004 

1510 

1520 

1530 

1AO1 

1 A02 

Error descript ion 1 Correct ive act ion 

Communication error occurs. Reset and recommunicate 

Invalid request is made from AGGPPIAGPHP. 
Reset the display device, and execute operation 

(Example) Learning instruction is given during with correct procedure, 
learninq. 

Transmissionlreceiving error occurs. Reset, and transmitlreceive the data again. 

Baud rate is specified improperly. Set the baud rate properly. 

Printer of parallel interface is in failure. Check the printer to enable normal operation. 

Recover the PC CPU to normal condition, and PC CPU stops due to an error, or it is in failure. reset the AD51FD, 
i lO assignment is not proper. . XIY used in  system on ADSIFD is used. 

Set the 110 assignment of AD51 FD properly. 
Correct the sequence program. . ADSIFD is in  failure. 

6 Check X i  D, and check or replace the AD51 FD. 

Mode setting switch is not set properly. Set the switch properiy. 

Setting of PC CPU is not matched. Match the PC CPU type name (PC type). 

Contents of condition data is not correct. (Sum Write the condition data again, check error) 

Device value is not correct, or device is not 
specified. Correct the device value, or specify the device. 

Parallel error Check the parallei printer and connecting cable. 

RS232C error Check the RS232C printer and connecting cable. 

Main memory to store the fault data is insu f f i  . Store the fault data into FD, and delete the 
cient. fault data. . Fault data cannot be stored. Reset, and delete the fault data. 

Memory for learning is insufficient. I 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 
At sequenceltime check and bidirectional o p ~  No. (Up to 5 items are displayed every time 
eration check, total of changing time exceeds ADSIFD i s  reset.) 
the end time when learning the time. Perform learning again. 

Read the learning data using A6GPPIA6PHP. 
and correct the time. 

I f  the code which is not indicated in "Code No." column is  displayed on 
the display device o f  ADSIFD, reset and recommunicate. 11 
If invalid code is displayed even after resetting, HIW 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 D9091 for microcomputer 
~ackaae, read it by sequence program or PC diagnosis of AGGPPIAGPHP, . - 
and taki necessar; corlective action 

Error description 

Data setting to D9090 contains an 
error. . lnput data error (device specifica- 
tion error) 

lnput data error (device number error) . Unused area does not exist. 
No work area is available. 

Memory-protected memory area is 
specified. 

Microcomputer package is not regis- 
tered. 

File register does not exist wnen 
specifying the f le register (RJ. . S~ecif ied device number does not 
exist. 

. AD51 FD is not installed. 

. Work area is destroyed. 

Control bus with AD51 FD contains 
an error. 
Hardware error on CPU module, 
AD51 FD module, base unit 3 
No response is given from ADSIFD. 
AD51 FD is reset. 

. AD51 FD is reset. . AD51 FD is in failure. 

Corrective action 

Check and correct the data set by 
sequence program. . Check and correct the assignment 
number of device in use. 

Check the unused area, and set 
available device. . Correct the data so that the area 
corresponding to 26 words can be 
used for device in use. . Correct the area to outside of the 
memory-protected area, or release 
the rnemorv orotection. 

Register the microcomputer pack- 
age and wrlte it into PC CPU. . Correct the register into the file reg- 
ister range, or change the device 
number. 
Correct the device number into the 
device range of PC CPU. 

Install the AD51 FD. 

. Reset the PC CPU, and recommuni- 
cate. . If communication cannot be made, 
write the main program into the PC 
CPU aaain. and recommunicate. . Install the CPU module and 
AD51FD module again, and 
recommunicate. . If communication cannot be made, 
redace the module in failure. 

Set AD51FD to 'RUN'. 

Set AD51FD to 'RUN'. 
Check AD51FD. and if AD51FD 
down is detected, replace it. 
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9.3 When the RUN LED Turns OFF 

Check i tem 1 Corrective act ion 

, , 
stalling ADSIFD to a r k h e r  s lo i  

" 

I f  any abnormality IS found, replace the base unlt 

Is 'OWE' LED Of supply 
unit lit? 

Is ADSIFD normally installed? 
Is base unit normally operated? 

Is RUN-STOP-RESET switch set . Set the switch to RUN, 
to STOPIRESET? 

If POWER LED is lit, check the power supply unit, and recover it. 

. Install ADSIFD securely so that there is no gap or looseness between 
ADSIFD and base unit. . If there is bending or stain on connector for ADSIFD and base unit, re- 
move it. 
Check i f  base unit suoolies 5V oower bv reolacino i t  with another unit or in- 

Is HIW normal? 

.Set RUN-STOP-RESET switch to RESET, and then set to RUN again 
Repeat to turn power supply unit ONIOFF in RUN status. 
(Check if HIW abnormalitv occurs due to noise. etc.) 
I R U N  !.ED s nm st ~. 'ADSIFD s n n w nbrorma ty. 

 cons^ t yo .r nsarasl N ts:.n sn. represenlat ve u,tn aeln s 

9.4 When the ERROR LED Turns ON 

Check i tem 

Is error message or error code 
displayed on display device? 

Is HIW normal? 
(Not displayed on the display 
device.) 

Corrective act ion 

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. 

Set RUN-STOP-RESET switch to RESET, and then to RUN again . Reoeat to turn oower suooiv unit ONIOFF in RUN status. 
(check if HIW $bnormaliii occurs due to noise, etc.) 

i f  ERROR LED does not ;till go OFF, ADS1  is is ~~ 'H IW abnormality. 
Consult your nearest Mitsubishi representative with details. 
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9.5 When AD51FD Does Not Operate Correctly 

Cause 

LED indication 
on the front is 
abnormal. 

Displayed 
content on the 
display device 
on the front is 
abnormal. 

Data 
communication 
is not 
performed. 
(ADSI FD does 
not indicate 
error.) 

Fauit diagnosis 
action is 
abnormal. 

Data is not 
output to 
printer. 

Not accessible 
through RS- 
422. 

Check item 

Is RUN LED OFF? . Is ERROR LED ON? 

. is error code or error message 
displayed? 

. Is indication normal? 

Is PC CPU side normal? 

Is AD51 FD abnormality 
detected on PC CPU side? 

Does output number (Y [ I [  I [  1) 
of fault diagnosis start 
command in sequence program 
coincide with I10 assignment 
number of ADSIFD? 

is mode setting switch on the 
front set to "0' (or 'I*)? 

. Is ADSIFD normally installed 
to base unit? . Is base unit normal? 

. Is condition data set on 
ADS1 FD matched with 
operation of sequence program 
(control unit)? 

Is abnormality found when unit 
other than PC CPU is operated? 

IS printer setting dip switch on 
the front set properly according 
to the printer? 

Does printer cable in use 
conform to the specification? Is 
the cable normal? 

Check the printer in use. 

Is ADS1 FD normal? . Is RS-422 cable normal? . Does foreign matter, stain, 
etc. adhere on connector for 
ADSIFD? . AGGPPIAGPHP side displays 
error. 

Is AD51 FD normal? 

Corrective action 

Take necessary corrective action referring to Section 9.3. 

Take necessary corrective action referrina to Section 9.4. 

Take necessary corrective action referring to Sections 
9.1 and 9.2. . Reset tne dlsplay aevice wllh indicator reset sw'tch. 
Reset i t  wllh RLN-STOP-RESET sw:tch. 

Operate the PC CPU normally according to the trou- 
bleshooting described in the manual for PC CPU. 

I n s t a l l  AGGPPIAGPHP to PC CPU, monitor the I10 signal 
of special M and special D ADS1 FD, check the contents of 
abnormality, and recover ADSIFD to normal status. 

Check the I10 assignment number of ADSI FD, and 
correct the sequence program. 

Set the mode setting switch to "0'. 

Install ADSI FD securely so that there is no gap or 
looseness between ADSIFD and base unit. 
If there is bending, stain, or foreign matter on connector 
for ADSIFD and base unit, remove it. 

. Read the fault data store the AGGPPIAGPHP to ADSI FD, 
and correct the condition data of faulty part 
according to the operation of control unit. 

.Since noise in PC CPU and ADSIFD causes abnormality, 
take necessary corrective action against the noise. 

Set the switch according to the printer referring to 
Section 4.5.2. . If general-purpose printer is used, set the switch 
accordina to the winter in use. 

Use the printer cable which conforms to the specification. 
If cable is abnormal, replace it. 

C h e c k  if there is any abnormality on the printer in use. . Remove the abnormality on AD51FD. 

If abnormal, replace it. 

Remove the foreign matter, stain, etc. to avoid contact 
failure. 

. Recover the content of error display. 

. Remove the abnormality on AD51 FD. 

If all the check items are normal, H/W maybe abnormal. 
Consult your nearest Mitsubishi repesentative with details. 
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APPENDIX 

APPENDIX 1 OUTSIDE DIMENSIONS 

Printed circuit board 

RUN wsETeE::N 
IN0 CATOR 

RESET 

0 

unit : mm(inch) 



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 Electric 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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