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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. 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 /MELSEC -/4

1. INTRODUCTION

This Manual gives specifications, handling, programming proce-
dures, etc. for the AD59 memory card/Centronics interface
module. '

The AD59 is equipped with one Centronics parallel interface and
one memory card interface.

Parallel Interface |

ACPU AD59

—

(To o DATA >
instruction) '_'_"_—H
FIFO memory ()

(1024 bytes)

Printer (With Centronics interface)

The AD5B9 paraliel interface conforms to the Centronics

Standards. Data can be printed out by connecting any -

printer that conforms to Centronics.

Handshake signals are exchanged between the AD59 and
printer during data transmission. The AD59 automatically
controls these signals.

Data transfer speed depends on the processing speed of
the printer connected.

The AD59 has a 1024 byte (512 word) First-In First-Out
(FIFO) memory for print data transfer. 512 words of data
can be written from the ACPU to the AD59 with one TO
instruction transaction. The data is then automatically
transferred from the FIFO memory to the printer in
accordance with the printer speed. The PC CPU can

therefore continue its other operations until the next datais .

ready to be written to the FIFO- memory. .

1-1
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L INTRODUCTION | - /MELSEC -A

Memory Card Interface |

ACPU AD59

IAD59MEM
32K byte ADSIMEM
|
ADSOMEM
{TO ? i ADS9MEM
instruction) | /
{FROM [ patA | \V/
instruction) < l I

Data bank

The AD59 memory card interface is used to access the 32K
byte memory card (AD59MEM: 32K byte CMOS static
RAM, battery backed).

Data can be transferred between the PC CPU and the 32K
byte memory which can be used as an external auxiliary
RAM file.

A large volume of data can be stored using séveral
memory cards. Data can be loaded easily to the PC CPU by
changing the memory cards.

12
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1. INTRODUCTION MELSEC-A

1.1 Notes on System Configuration

The AD59 can be used in conjunction with the following CPU
units: :

A1(E)CPU (P21/R21) ATNCPU (P21/R21)
A2(E)CPU (P21/R21) A2NCPU (P21/R21)
A3(E)CPU (P21/R21) A3NCPU (P21/R21)
A3HCPU (P21/R21)

AJ72P25/R25

A0J2CPU  (P23/R23) .

A0J2P25/R25

There is no limit to the number of AD59s which can be loaded into
a CPU system (except the IO capacity of the PC CPU).

The AD59 can be loaded into any slot in the main or extension
base, except the last slot of the seventh extension base.

| POINT | - L

| Inthis manual, the AD59 I/O addresses are represented as
Xn.to XnF, Y(n+1) to Y(n+1)F, where n depends on the
AD59 1/0 assignment.

Example: AD58 in slot 0

X: X00 to XOF
Y: Y10 to Y1F

Packing lists:

AD59 memory card/Centronics interface module

Description Quantity
AD59 memory card/Centronics interface module 1
B-DS-20 dummy card 1
Parallel interface connector cap 1

AD59MEM memory card

Description Quantity
ADS9MEM memory card 1
BR2016 battery 1

The AD59MEM is available separately.

1-3
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2. SPECIFICATIONS

2. SPECIFICATIONS

2.1 General Specifications

MELSEC-A

The general specifications of AD59 are indicated in Table 2.1.

temperature

[tem Specifications
{Operating ambieht o
temperature 0 to 55°C
~Storage ambient ~20 to 75°C

Operating ambient

10 to-90%RH, no condensation

humidity
Storﬁggﬁadr;:\t/nent 10 to 90%RH, no condensation
. Frequency |Acceleration| Amplitude; Sweep Count
1 : Conforms
- Vipration to |10to55Hz| —— | 0.075mm _
JIS C 0911 10 times

|55 to 150Hz 1g —_—

* (1 octave/minute)

Shock resistance

Conforms to JIS C0912 (10g x 3 times in 3 directions)

Noise durability

1ps noise width and 25 to 60Hz noise frequency

By noise simulator 1500Vpp noise voltage,

. Dielectric. -
withstand voltage

500V 'AC -for 1 minute across AC external terminals

and ground

ambience

Insulation 5MQ or larger by 500V DC insulation resistance tester across
resistance batch of AC external terminals and ground
Operating To be free from corrosive gases. Dust should be minimal.

[ Cooling method

Self-cooling

» Tablé 2.1 ‘Général"isﬂbecifications

: One octave ‘marked. *.indicates a'change from the initial frequency to double or

half frequency..For examiple any of the changes from 10Hz to 20Hz, from 20Hz to
40Hz, from 40Hz to -20Hz, and-20Hz to -10Hz are referred to as one octave.

IB (NA) 66141-B



2. SPECIFICATIONS __/MELSEC -A

2.2 Performance Specifications

Item Specifications
Number of /O points 32
Number of channels 1
Centronics (For data and control timing, see
Standards Appendix 1.)
Parallel " FIFO memory
interface capacity 1024 bytes {512 words)
Isolation Photocoupler
Signal level Input: Vm = 2V, VL = 0.8V
(TTL level) Output: Von = 2.4V, Voo = 0.5V
One ADSIMEM (CMOS, static RAM, 32K bytes)
Memory card Memory card can be loaded.
interface ; Max. 32K bytes
Memory capacity {Can be switched in units of 8K bytes)
Internal current consumption . 5V DC, 0.3A
Weight kg{lb) 0.6(1.32)
Size mm(inch) 41(1.61) (H) X 132(5.2) (W) X 250(9.84) (D)

Table 2.2 AD59 Performance Specifications

Item Specifications
Memory capacity Max. 32K bytes (CMOS, static RAM)
Backup BR2016 battery
Battery life 5 years
Size mm(inch) 86(3.39) (H) X 54{2.13) (W) X 3(0.12) (D)

Table 2.3 Memory Card Performance Specifications

The battery is not available from Mitsubishi.

POINT
(1) The battery must be installed in the ADS9MEM before
operation.

(2) The battery storage temperature must be within the
range —10°C and 60°C.

2-2
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2. SPECIFICATIONS | /MELSEC -A

2.3 Parallel Interface Specifications

5 Interface: 57LE-40360
1 RN Connector: 57-3036 (cable side)
19
' . {POINT |
, ' it is recommended that the maximum cable length
: ; is 3m.
1I8 3.6
o
Pin Signal Pin Signal Pin Signal Pin Signal
1 STROBE 10 ACKNLG 19 GND 28 GND
2 DATA1 1 BUSY 20 GND 29 GND
3 DATA2 12 PE 21 GND 30 GND
4 DATA3 13 SLCT 22 GND 31 INIT
5 DATA4 14 NC 23 GND 32 ERROR
6 DATAbL 15 NC 24 GND 33 GND
7 DATA6 16 ov 25 GND 34 NC
8 DATA7 17 CHASIS GND 26 GND 35 NC
9 DATAS8 18 NC 27 GND 36 NC

NC: No connection

[ DATA 1 to 8 ]

Transmission data signal lines. The Centronics (8-bit parallel)
communication uses 8 lines. DATA 1 is the least significant bit and
DATA 8 the most significant bit.

DATA 1 to 8 are positive logic signal lines. 1 indicates that the
voltage level is high and 0 low.

[ STROBE ] _

Negative logic control line controlled by the AD59. One of the
handshake lines. The AD59 transmits data on DATA 1 to 8 and
concurrently sends the strobe signal (pulse) to STROBE. The
strobe signal is usually high and becomes low for an instant when
switched on. The printer supervises STROBE and accepts data
when the voltage level changes to low. The printer can use the
strobe signal as a data receiving interrupt signal.

Without STROBE, the AD59 cannot judge whether 1 byte (8 bit)
data is transmitted or the same data is sent repeatedly.

[ BUSY ] ,

Positive logic control line controlled by the printer. One of the
handshake lines. If the processing speed of the printer is higher
than that of the AD59, data can be sent by the strobe signal and the
printer will accept the data on receipt of the strobe signal. If data is
transmitted faster than the processing speed of the printer, the
next data may arrive before the printer has accepted the preceding
data. In this case, BUSY is used to inform the AD59 that the printer
processing the previous data. The AD59 checks BUSY to judge
‘whether or not the next data can be transmitted.

2-3
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" 2. SPECIFICATIONS __ /MELSEC -A

[ ACKNLG ] (Acknowledge) - , :
Negative logic control line controlled by the prlnter One of the
handshake lines. Used to inform the AD59 that the printer has
completed processing the preceding data and is ready to receive
the next-data. The acknowledge signal is usually high and
becomes low mstantaneously when switched on.

- The AD59 can send the next data when the acknowledge signal is
generated at the ACKNLG terminal. ACKNLG may be used instead
of BUSY to judge whether data can be transmitted or not. The
AD59 can use the acknowledge signal as an operation completed
interrupt signal.

{ PE ] (Paper end)
Positive logic control line controlled by the printer. PE and BUSY
become high at the same time."

[ SLCT ] (Select)

Pesitive logic control line controlled by the printer.

Indicates the state of the printer connection switch (ONLINE, SEL,
REMOTE, etc.). High indicates that the printer is connected with
the AD59. When SLCT is low, BUSY is high.

[ INIT ] (Initialize)

Negative logic control line controlled by the AD59.

Low indicates that the printer is initialized. The initialization
process depends on the printer, e.g. receiving buffer clear, tab
setting reset.

[ ERROR ]

Negatrve Iog|c control Ilne controlled by the printer. Indicates that
a printer error has occurred. The type of error depends on the
printer.

When ERROR is low, BUSY is. high.

Clov] |
_Reference voltage for all srgnal lmes

[ GND ] (Ground)’ |
. Used to ground the. twrsted pair wrres The same voltage level as
oV,

{ CHASSIS GND 1

Used to set the AD59'and prlnter to the same potential by
connecting their frames. Connect using twisted pair shielded wire.

- 2-4
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" 2. SPECIFICATIONS

2.4 1/0 Specifications

/MELSEC-A

The AD59 occupies 16 inputs (X) and 16 outputs (Y) which are used
as described in Tables 2.4 and 2.5.

ZNTI':‘:L Appiication Remarks
Xn0 "READ" pushbutton input. Memory card read request : )
Xn1 “WRITE" pushbutton input. Memory card write request Pushbutton functions are allocated in the
i P . - - - sequence program and are not processed
Xn2 PRINT START" pushbutton input. Memory card print out request | aytomatically otherwise.
Xn3 “PRINT STOP” pushbutton input. Memory card print stop request ) ) . ]
: OFF "FIFO- memory is not empty. Used to write data to the FIFO memory. Used
Xn4 in sequence program as interlocks. When the
ON . FIFO memory is empty. FIFO memory is empty, max. 1024 bytes (512
OFF FIFO m i i t full. words) may be written.
Xn5 memory 1s hot Tu Xn5 is used with Y{n-+1) to write data byte by
ON- FIFO memory is full. byte.
Xnb OFF | Parallel interface ERROR terminal is high i
n - ———
ON Parallel interface ERROR terminal is low . .
: _OFF | Parallel interface BUSY terminal is high Handshake signals for Centronics port. Need
Xn7 - - - not be controlled at all times.
ON Parallel. interface’ BUSY terminal is low Used for error monitoring, etc.
Xn8 : OFF Parallel .interface SLCT terminal is high E
) ON Parallel interface SLCT terminal is low | ) ) .
! OFF AD59MEM is not loaded or memory card switch is off. | The memory card switch: on the AD59 front
Xn9 : - : — 1 must be set to ON when accessing the
: ON AD59MEM -is loaded and memory card switch is on. | ADGOMEM.
The sum of the data entering the FIFO table
S . | and the data, already in.the FIFO table has
exceeded 1024 bytes-and- the FIFO memory
.XnAA ON FIFO memory error (overflow) has been’ cleared.
| If this error has occured, repeat the initializa-
tion program (Sect!on 25) and ' switch- off
_ . XnA. ‘
XnB OFF.__ .| Parallel interface PE terminal is high Paper end signal. OFF indicates that the
ON Parallel interface PE terminal is low printer paper has run out. -
nC _OFF | ADSOMEM battery voltage is normal ON indicates that the voltage is'léssthéh"z.sv'
ON AD5S9MEM battery voltage low detected and the battery must be changed.
XtT)D Reserved Reserved for the AD59 and cannot be used in
XnE the user program.

Table 2.4 Input Applications

POINT

the program.

YnO to YnF corresponding to Xn0 to XnF cannot be used in

TTUIBINAYBBIATAT T



2. SPECIFICATIONS

MELSEC-A

|\?l:ll:|’:)u:r Application Remarks
Y(n+1)0 | Y(n+1)1 Address
OFF OFF 0000 to OFFF
Yin+1)0 For memory card block switching ON OFF 1000 to 1FFF
Yin+1)1 The memory card is accessed in blocks of 8K bytes. The block OFF ON - 2000 to 2FFF
is selected using outputs Y{n+1)0 and Y(n+1)1. ON ON 3000 to 3FFF
The ADS9MEM is accessed via the buffer
memory, so the above addresses are not
used in the program.
No relation with the parallel interface BUSY
BUSY LED off signal.
OFF Data may be corrupted or lost if the
{ADSIMEM can be loaded/unloaded) ADS9MEM is loaded/unloaded during a trans-
action.
Yin+1)2 Output Y(n+4-1)2 may be switched on in the
sequence program. This will light the BUSY
BUSY LED on indi
ON {ADSYMEM should not be loaded/unloaded) tEDr;?n:;gg?te that thé ADSIMEM must not
OFF FIFO register initialization mode ‘Before writing data to the FIFO memory, Y(n
Yin+1)3 (Initialization allowed) +1)3 must be switched off and the FIFO
FIFO mode register initialized. After this, Y(n+1)3 is
ON (Data can be written to FIFO) switched on and data written to the FIFO
i : memory.
. : . Initializes the printer by controlling the INIT
Vint 1 OFF | Sets parallel interface INIT terminal to high terminal. The printer is initialized when INIT is
ON Sets parallel interface INIT terminal to low low. The INIT pulse width depends on the
(Initialization) printer used.
Yin+1)5 OFF ‘Writes' data to FIFO memory word by word. Selects word (16 bits) or byte (8 bits). (See
ON Writes data to FIFO memory byte by byte. Section 2.5.)
- Yin+1)6 v OFF PRINT OUT LED off Can be controlied as appropriate .in the
. ON PRINT OUT LED on sequence program.
Y(n$1)7 Reserved Reserved for the AD59 and cannot be used in
Y(n+1)F the user program.

Table 2.5 Output Applications

2-6
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2. SPECIFICATIONS /MELSE C-A

2.5 Buffer Memory Specifications

The PC CPU accesses the AD59 via the AD59 buffer memory.

PC CPU . Buffer memory
Initialization
Initialization data 0000 FIFO register
program to {Set by initialization
05FFu program)
Print out data
0600 Parallel interface
FIFO ‘ AD59MEM
memory area
to {for parallel interface) 0000
1024 bytes —> to
Print out

TO %3 07FFx OFFF1 (8192 bytes)
instruction 1000m

08001

Data

FROM to | ADSIMEM accessing K—— to
instruction Data memory area
TO 1FFFu (8192 bytes)
instruction 17FFu (8192 bytes) 2000s

Y(in+1)0 and Y(n to

+11
2FFFu (8192 bytes)
3000H

*Block switched by :
—>

to

3FFFu (8192 bytes)

(1) FIFO register

The following initialization routine is required before using the
FIFO memory area.

The initialization data can only be written by the following
program when Y(n4-1)3 is off.

Initialization program|

ADS9 I/0 address head number

Remain unchanged

‘Y(n+1)3
- TOoP. | k0 [ H400 JH30B [ K1
TOP | Ko | Ha01 [ H1010] K1
Initialization
TQP [ ko ’I Ha05 | He [ K1 program

ToP | Kko. | Ho | H30B | K1

T1 111
ITTITT

TOP | Ko | H5 | He | K1

Enable write to FIFO
SET Y(n+1)3 3 memory on comp|e-
tion of initialization.

1B (NA) 66141-A



" 2. SPECIFICATIONS 'MELSEC '14 |

(2) FIFO memory

Print out data is written to this area (1024 bytes, buffer
addresses 600+ to 7FF.) and is automatically transferred to the
printer in the order written.

Although the parallel interface is designed for 8 bit parallel
communication, data written to the buffer memory by the TO
instruction is processed in batches of 16 bits.

For example, when data registers are used as the source, the
data print out is processed as follows:

(_ Y(n+1)5isoff ) Data written word by word (16 bits)

Upper 8 bits L, 8 bi
PP ower 8 bits FIFO memory

. 600+
|| Parallel | . . . .
Do | I @ | ‘ interface C»B+»®
B rint out

mlc?l.@lf——
[ © [ © ]

o]

A ANF AT AWK 4

10|00 |®|®

(_Y(n+1)5ison ) Data written byte by byte (8 bits)

Upper 8 bits Lower 8 bits
(invalid) (valid)
FIFO memory

o Se=] & —= o T’I merics__-=©-*C—>®
© ) Print out

;m [0 © I——|—. ® .

2 [Se—] ® }— : |

When Y(n+1)5 is on, only the lower 8 bits are written to the
FIFO memory.

POINT

It is not possible to read the number of bytes
remaining in the FIFO memory area. In addition,
write cannot be stopped if the FIFO memory area
becomes full because the TO instruction writes the
specified number of words unconditionally.

For these reasons, it is suggested to write data to -
the FIFO memory area using one of the following
methods: :

@ Write a maximum of 1024 bytes using the Xn4
(FIFO empty) signal and then write the next
data after Xn4 is switched on.

@ Check Xn5 (FIFO full) and write data byte by
byte by switching on Y(n+1)5.

IB (NA) 66141-A



2. SPECIFICATIONS

(3) AD59MEM accessing memory

‘MELSEC-A

An 8192 byte buffer memory area (800. to 17FF.) is used to
access the ADGOIMEM. The block of 8K bytes actually accessed
from the 32K byte memory map is determined by the states of
outputs Y(n+1)0 and Y(n+1)1.

Before
tra nsfer,
' accessed

Y(n+1)0
Y{n+1)1

| program.

is specified by |

I the sequence

data
the
area

and
in

PC CPU
AD59 Yn+100 | Yin+1)1 AD59MEM
: 0000H
to
OFF | OFF
AD59MEM R (8K bytes)
| accessing area o000
]
. a00 ON | OFF <= 4im
b
1 (to (1;?=F <> (;,'ZOHMS)
. . 8K bytes)
InSt»I'thth) OFF ON |<=> ZthFH
(FROM 1 (8K bytes)
instruction)| ! 30001
' ON | ON [<| srem
*1: Max. 512 (8K bytes)
words - -- '

IB (NA) 66141-A



2. SPECIFICATIONS

2.6 AD59 Function Block

g Y{n+1)2
1 7
! L Y(n+1)6
L
FIFO overflow error .
Parallel interface error }detectlon
OFF
! XnC
! (BATTERY LOW) Battery low Memory card switch
detection - —0
circuit ’ ON :
y . -
H
Y{n+1)0,Y(n+1}1 (MEMORY BANK SWITCHING}) E 'g : :
o 28 " =5 ADS9MEM '
'g Xn9 {AD5SMEM ON}) 5 § s g§ 32K bytes H
]
£ DATA §8y st :
re SRR e
______________ 4
jus
[ :
© 1
3]
O Xn0 (READ) ol | ReaD
! Xn1 (WRITE) g WRITE
I
2 (PRINT START
PR ) op | PRINT START
vXn3 (PRINT STOP) (o) PRINT STOP
Xn6 (ERROR) beme.
c
' Xn7 (BUSY)
! _ Xn8 (SLCT) !
~_ XnB (PE) | "
L Y(n+1)4{INIT)
L d
c
L |- -
DATA s » g,;
C s [ 5 £
] ES ] — £ 5 Printer
t Q =5
Xna {FIFO EMPTY) 3 = =2
[+ » O
Xn5 {FIFQ FULL) ] © G
o toverrLow error) | FIFO memory :> e ~ > > & ©
Vit 115 mvieworn wars]] (1024 bytes) - o
K
D>

Yin+1)3 (FIFO MODE SWITCHING}

Handshake
circuit

Fig. 2.1 AD59 Function Block Diagram

2-10
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3. HANDLING

3.1 Handling Instructiqns
(1) Do not subject the AD59 to impact.
(2) Do not remove the printed circuit board.
(3) Do not allow conductive debris to enter the unit.

(4) Switch off PC power before loading or unloading the unit from
the base.

(5) To load the unit onto the base, hook the two lower hooks into
the cut out and gently swing the unit into place. Ensure that the
top latch engages. To remove the unit, press the top latch and
swing the unit out before unhooking from the base unit.

(6) Install the dummy card (B-DS-20) when the AD59MEM is not
being used.

(7) Install the connector cap when the parallel interface is not
used.

(8) It is recommended that the ADSSMEM is only loaded or
unloaded after setting the memory card switch to OFF.

3-1
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3.2 Nomenclature

AD59 |

LEDs
Aoso The BUSY (ADS9MEM accessed)
Memory Card Access Switch & susy and PRINT OUT (printer operating)

LEDs are controlled by the sequ-
ence program. The ERROR (FIFO
overflow or paraliel interface

Set to ON to access the ADSOIMEM
from the PC CPU. A_ccess cannot
be made with the switch OFF. ‘ LED i
This switch should be set to OFF error) is controlled by the
. - \ MEMORY CARD AD59.
when loading/unloading the o 65 on v
AD59MEM to prevent possible | -

data corruption.

MEMORY CARD

READ

wrire - Memory Card Connector

“IN,©S,A; (/ The AD59MEM must be correctly
installed, with the AD539 and

ADS9MEM arrows matched. The

Pushbutton Switches ‘ " | dummy card should be installed

May be used as appropriate in the pansLLeL [ .when the AD5SMEM is not used.
sequence program. Labelled as ’ '

READ, WRITE, PRINT START and
PRINT STOP from top to bottom.

PRINT STOP

\ Parallel Interface

t g For connection of printer. The con-
nector cover should be used when
the printer is not connected.

AD59MEM |

Battery Holder
/ The battery may be changed with
\ the ADS9MEM loaded in the AD59
MITSUBISHI and the memory card access
switch set to OFF so that data is

not lost or corrupted.

—

MEllgE@ MEMORY CARD
AD59MEM

Battery

Connector AR

Do not touch and protect from dirt. , Holder

1B (NA) 66141-A



4. PROGRAMMING

MELSEC-A

4. PROGRAMMING

4.1 Programming for Parallel Interface Control

( Start ) POINT

When using a refresh type CPU, the
partial refresh instruction (for the AD59
1/0 range) should be inserted before
the access program.

® Y{n-+1)3 off is checked and the

initialization program is ex-
ecuted after the system is E> 411
started up. ] ’
Initialization |
program -
executed === —® After the initialization program 1
| "is executed, Y{(n+1)3 is
1 ’ switched on by the program
1 and FIFO mode is initiated to
i 1 enable print out data write.
Y(n+1)3 switch- {_ _ _ ______ 4
ed on o .
r————® Word (16 bits) or byte (8 bits)
I ‘form is selected for the data
_ 1 written to the FIFO memory.
rint out\ ] ’
data writen \Byte =~~~ d
(Wg;tde)or r————® Y(n+1)5 is switched on in the
| sequence to select byte.
{
|
Y{n+1)5 switch- . Y(n+1)5 switch- | _ ,
ed off ; ed on Yin+1)5 is switched off in the
1 sequence to. select word.

FIFO memory overflow error
can be prevented by checking
that the FIFO'memory full sig- 4.1.2
nal is off during data write. E> 4?3

A maximum of 512 words is
written when the FIFO mem-
ory becomes empty.

Print out is started when the
BUSY signal is switched. on.
Xn7 :is. off during print out or

i when a printer error has occur-
_V;I)'La'l(n_sfeé’ag‘prl?; I 9 - -~ red. Errors can be checked by
buffer I Xn6 (ERROR) and Xn8 (SLCT)

o I. -+ 7 in the program.
L———-o Daté is‘ written from buffer
address 600v on by the TO

i instruction.

: ® Data is automatically transfer-
Iﬂmt out started I red from the FIFO memory to

the printer in the order re-
ceived.

® Control codes, such as CR (car-
riage return) and LF (line feed),
‘must be included in the data
from the sequence program.
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4. PROGRAMMING

4.1.1 Initialization program

The initialization program should be executed before writing print
out data to the FIFO memory. The following program must be
used.

Conditions:

® AD59 in slot 1 of the main base
® /O addresses: X10 to X1F, Y20 to Y2F

X1A
it RST
H— @ XnA is switched on to indicate
a FIFO overflow error and that
@ Initialization mode when @ 1/O address e Buffer memory the FIFO memory has been
Y(n+1)3 is off number, from addresses are cleared.
X10 onwards in fixed as given @ After this error has occurred, it
this example. below. is necessary to switch off Y(n
v23 +1)3 and write the initializa-
tion data.
—4F [ TOP K1 | Hodoo | HozoB | K1 _|—%
L N

— @ Write data word by word.

® Set data is fixed
as given below.

¢———7J 10P | Kt [ Hoso1 | Ho10 [ x1 ¢
¢———{ ToP [ K1 | Hodos | Hooos | K1 _|—¢
¢—— " 1op [ k1 [ Hoooo | HosoB | K1 |—¢
T 710P | K1 | Hooos | Hoooe | K1 |—+¢

|_——® Setto FIFO mode after comple-
tion of initialization. The AD59
SET Y23 b is placed in FIFO mode by
switching on Y(n+1)3.

POINT

The FIFO memory is cleared if the |n|t|aI|zat|on program is
executed during print out.

1B {NA) 66141-A
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4.1.2 Print out data write program

This program is executed after the initialization program.
Print out data may be written word by word (Y(n=+1)5=OFF) or
byte by byte (Y(n+1)5=O0N). (See Section 2.5 (2).) Both programs
are shown below.

Conditions:

® AD59 in élot 1 of the main base A
® /O addresses: X10 to X1F, Y20 to Y2F

® Print out
command. PRINT
START input used

® Write print out data
after checking that
. the FIFO memory

in this example. is empty. ® FIFO memory
: P Pty address is fixed to
600H.
X12 X114 . .
— — | RST - @ Select word write by switch-
: ing off Y(n+1)5.
Batch d —| ... ® Print out data in DO to D49
a\fm‘{?r ’ . ToP l K1 I Ho600 | Do l KS0 I_‘ (50 words) is written to the
) FIFO memory.
$—— TOP | K1 [ H600 [HO0OD [ K1 }—%--® 0D is ASCIl “CR"-(Carriage
) Return).
L 1 7op | K1 | Ho600 [ HOOOA] K1 |—1~ ® 0An is ASCIl "LF” (Line
X12 X156 ) . Feed).
t +F SET - @ Select byte write by switch-
: ing on Y{(n4+1)5.
Byte-by- +—————{70P ] K1 [Ho600 [ D100 | K1 |4 ® Lower 8 bits of the print out -
byte & - data in D100 is written ev-
ite - ti th int out -
write ¢———T70P [ K1 | HO600 | HOOOD | K1 | g o in‘;f{'" out com
——— 70P [ K1 [ H0600 [ HOO0A [ K1 |—
® Write print out data ® Fixed

after checking that
the FIFO memory
is not full.

| POINT

O Data can be written in batches if either (word or byte)
form is used.

O Upto 1024 bytes (512 words) maximum may be wrltten' ’
. by one transaction. '

- O If more than 1024 bytes are written, an overflow error
~ occurs and the FIFO memory is cleared. In this case, the
initialization_program must be executed. -

O The print out data must'be'ébr‘lyei'ted into Ascll befqre 7
it is transferred to the printer. '

4-3

1B (NA) 66141-A



4, PROGRAMMING 'MELSEC-A

4.1.3 Application program example

Conditions:

' T i ' (Print out example)

@ AD59 in slot 1 of the main base

@ /O addresses: X10'to X1F, Y20~ | o' o0,
to Y2F DO1 : 0999

(® With Dn data being logged, the
specified data register data is
printed out on alternate lines
when the print out command
is given.

@ Data register numbers are specified by the index
register Z.

® Data registers used: D00 to D99

® Data register data: 0000 to 9999

D02 : 3456
D03 : 8652

I Write initialization data )
- - \: Y23 i -
L l - : £ { TOP | K1 [Ho0400 [HO30B| Ki
[ i ‘Switch to FIFO mode . .+ ¢—————TOP [ KI [HO401 [H1010] K1
l ¢———{ TOP [ K1 | HO0405 ] HO006 | K1
: ' ¢—————— TOP | K1_[HO000 | HO30B | K1
| _ Select byte write ¢ [TOP | K1_[H0005 | H00O6 |
l Print out .
— - ' ) comm'andX14
Convert printed out data register data | — it
into ASCII I'BCDP | DO%Z | DOZ
‘Cdnversit.ir; into BCD 17 ' i - | D|SP,‘T Do¢ | D200 | K4
ié;bit dafé dissotl:iation into 4 bits {_+P_[HO0030 | D200
I -
Conversion into ASCII L_+P [ H0030 | D201
. } dor of FIFO [ +P THo030 [ D202
i
earrangement-in order o l +P | H0030 I D203
l — MOVP | D203 | D104
Convert printed out data register data - {MOVP [ D202 | D105
into ASCII , . .
{MOVP ] D201 | D106
Coﬁversior;_ into BCD mMovP | D200 | Dio7
16-bit déia"di'sso?iat'i&n'iht‘d avits N (| ¢  [BeOP Z | 7
Conversionl into ASEIl* \ —{ DISP | 7z |[D204 | K2
- |
_Rearrangement in. order of FIFO 1_+P_|Hooso| D204
Re J l rder of & {+P [ Hoo30] D205
{ MOVP | D205 | D101
| Convert : into ASCII JI MOVPI D204 I D102
DR l R K TR FA " IR CEE : [mMovP [H003A | D103
| Convert D into ASCII = B e— { MOVP | D0044 | D100
l o————— TOP [ K1 | HO600| D100 | K8
¥ o Lt e bl Ll g e 0P | KA | HO600 | HO00D | K1
“¢ -+ Jransfer_print data: / 1 e

Lt ot 98p T Ki_ | H0600] HO00A] K2

F -

(Print out started) .
: S
X4
PRINT :QUT LED'"lit during print.out:| B SR
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‘MELSEC-A

(1) Conversion of data register content into ASCII

- The PC-CPU handles data as binary. It is therefore necessary to
convert print out data from BIN to ASCII.

Example: To conver{ data register content 1234 into ASCII

0 4 D 2
ofo[o[o]o[1[o[o[1]1]o[*]o]o[*]o]

BIN
1 2 @ 3 a4
instruction (9[0[0[*]e[0[1]o[o[o[1]1]o[1]o]o]

y

DISP instruction
(16-bit data dis-
sociated into 4

bits)

0
Conversion l —
into ASCII

© |B {NA) 66141-A
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(2) Rearrangement in order of FIFO

Data is printed out in written order, e.g. DO data (1234) is
printed out in the sequence below by the application program
on the preceding page.

Lower 8 bits Lower 8 bits

D200 344 D100 | 444(D)
D201 334 D101 304(0)
D202 324 D102 30.(0)
D203 31 D103 3Ax(:)
D204 30 D104 [ 31u(1)
D205 304 D105 32u(2)

D106 | 33u(3)

D107 34u(4)

PC CPU

6004

Buffer
memory

444+(D)

304(0)

304(0)

3Au(:)

31u(1)

324(2)

>

33u(3)

344(4)

AD59

Print out
DO0: 1234

POINT

The micro computer utility software package SWOGHP-
UTLP-FN1 may be used to convert data from binary to
ASCII string.

4-6
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4.2 Programming for AD59MEM Control

The ADS59MEM is accessed by the TO (write) and FROM (read)

instructions.

‘ Start . ’ )

Determine the mem-
ory area accessed.

y

0000« _ADSIMEM Yint10 | YinF 1)1
gy — OFF
B 2222: 8K bytes > ON OFF
| __ i :222" 8k bytes [ OFF ON
H
‘752(;2: 8K bytes >  ON ON

Select the block.

4

The program must be written as illustrated below.

I The block is switched as shown
_y above by Y(n4+1)0 and Y(n+1)1.

Write (TO)/read
(FROM) program ex-

Conditions:

AD59 in slot 1 of the main base

The selected block of
addresses 800w to17FFu.

| ADS9MEM is accessed via buffer

ecuted Data transfer between DO to D199 and appropriate
memory block e
Blocks are accessed, starting from the head address. gﬁ;dgiﬁiﬁogégf’i?’ﬁm :::ces
Access to X10/X11
0000+ to 1FFFu <:| — | [FROMP/TOP] K1 [ Ho800 | DO ] K200 |—4
X10/X11 j
i - SET_
Access to -
20001 to 3FFFa <3 ~>—|_ FROMP/TOP] K1 [ H0800 | DO [ K200 |—
RST Y20
X10/X11
I}
Access to ) -
4000u to 5FFF« <:| ¢+ TFROMP/TOP| K1 [ H0800 | . DO-
X10/X11
— | —
Access to - <:| —
6000w to 7FFF ¢——————[FROMP/TOP] K1 | Hosoo | Do

the [ POINT |

O The AD59MEM is accessed by switching the bank
using the buffer addresses 800. to 17FF..

O The AD59MEM can be accessed at any address
- between the buffer -address 800, and 17FF..

O A maximum of 8K bytes (8192 bytes) can be transfer- .
red at one time. If this is exceeded, the PC CPU flags
OPERATION ERROR.

IB (NA) 66141-A
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ju
v
™
X

4.2.1 Application program example 1

‘Conditions:
PC CPU AD59
‘@ AD59 in slot 1 of the main base v . |§A°59MEM‘
@ 1/0 addresses: X10 to X1F, Y20 to Y2F value area HEE
® The AD59MEM stores timer and counter oo et | {rRom |[F 7] &
. . . instruction| £ T
settings for use in the sequence program. S g

These are called and used according to the
process being controlied. v

@ The AD59MEM stores timer set values at and after address 0000 and counter set
values at and after address 1000s.

Do
Timer and counter set values B D1
are stored in data registers in N\
the 'sequence program. \ ) \T:'j
\ '
+Dn
k s
. - N \T"/
To change timer set values,
read the values from the Dn+1
AD59MEM with Y20 and Y21 |\ -
off o ‘ \ -
: ' \ -Dn+2
\ @)
\\ /
To change counter set values ‘\ EDn(n+1)-
switch. on- Y20, change the \ . /c“\
memory ‘block, and read the i\  \' T;"Le" setn\!‘alr::(je /-
valies from the ADSIMEM. [\ | "5 gomms »
- \ 1 +—i l——-———{FROMP K1 Hogoo | DO | kn —¢
Y Counter set value ]
\ read ;ommand '
N el — 4 seT | v20 |——g
\ : :
1 | - t+—{rmomp] ki [Hosoo [ ont1 ]| kn }——1
{ RsT [ y20 ——¢

[POINT |
- The data must.be: stored on the ADSSMEM using the TO
_-instruction prior to. using the above program.

IB (NA) 66141-A
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NG

4.2.2 AD59MEM application example

MELSEC-A

The AD53MEM has 32K byte capacity which can be used as -
required, e.g. timer/counter set value change in Section 4.2.1.
- The following example shows the AD59MEM used as an extension

data register area.

(TO lnstructlon)

:V'D(a)t\? :’r\:;ltt::c?tngﬁ)_’l For file reglster (R) write | R B
[ e
: .
Y™
1
o TR
t
I
1
'
1
(Used in the ' S
program) * For file register (R) read ]‘""' i

~ (FROM instruction)

"AD59 buffer memory

800H
810H
820H
830H

17F0H

AD59MEM memory card

0000H

TFFFH

The ADS9MEM can be used as up to 16384 extra data registers.
In the above example, One 8K memory block of the ADSOMEM is
used to provide an extra-4096 data registers. Two file registers
are used for data transfer between the PC CPU and AD59MEM.

49
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5. MAINTENANCE

5.1 Unit Storage
The AD59 should be stored in the following environments:
(1) Ambient temperature —10 to 75°C.
(2) Ambient humjdity 10 to 90%RH.
(3) No condensa‘tion (e.g. due to sudden tem'perature changes).
(4) No direct exposure to sunlight.

() Free from excessive amounts of conductive powder such as.
dust, iron filings, oil mist, salt, etc.

POINT I

(1) A two hour “warming up” period should be allowed if
the AD59 has not been powered up for over 12 months.
This is to allow the electrolyte in electrolytic capacitors
to stabilize.

(2) The battery should be replaced every three months if
the unit is not powered up to maintain memory card
data.

(3) The battery must be stored between —10 and 60°C.

5-1
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5.2 Battery Change

5.2.1 Battery change frequency

When the AD59MEM backup battery voltage drops, the battery
error signal to the PC CPU is switched on. The battery will continue
to support the RAM for about seven days (168 hours) more and, if
it is not replaced, data will then be lost or corrupted.

Guide for preventive maintenance

Guaranteed Value
(Minimum)

Actual Value
(Typical)

Battery backup

3 years

5 years

After battery error

7 days (168 hours)

Batteries unused for more than five years should not be used.

Battery handling:

(1) Do not short.
(2) Do not disassemble.
(3) Do not burn.
(4) Do not heat.

(5) Do not measure voltage with an analog voltmeter.

POINT [

corrupted.

The battery voltage drops if the ADSOSMEM is loaded in the
powered up AD59. In this case, the ADS9MEM data is not

IB (NA) 66141-A
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5.2.2 Changing the battery

'MELSEC-A

Memory data may be retained in the RAM during battery changes
by loading the AD59MEM into a powered-up AD59 unit. The
internal circuitry will retain the data while the battery is changed.

Battery

=B

Battery access

POINT

Data may be lost or corrupted if the AD59MEM is not

loaded in a powered up AD59 during battery change.
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6. TROUBLESHOOTING

6. TROUBLESHOOTING

6.1 Parallel Interface Operation Fault

Parallel interface error I

OFF

B
Ijupp!y print paper. —I

Xn8 off?

More than 1024 bytes
have been written to the
FIFO memory. Check the
sequence program and
write 1024 bytes max. at
one time.

Sequence
program OK?

/

"Check 1/0 and buffer
addresses ‘and correct
the sequence program.

YES

Printer on?

Printer
cable OK?

Printer
data timing
OK?2.

[

Check - printer setting,
e.g. ONLINE, SEL, RE-
MOTE switch.

OFF

[ ]
I Switch printer power on. I

NG

|

I Connect cable.

NG

i J
Iﬂ'lange cable. I

NG

See- Appendix 1 and

change printer as
appropriate.

Operation OK?

Consult Mitsubishi rep-
resentative.

YES

!

lirinter failure I

6-1
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6.2 ADS9MEM Access Fault

AD5S9MEM access error I

Xn9 on?

Is
AD59MEM NG
' correctly
loaded?
OFF
Correct. l
Merqory card
switch on? OFF
4
Data has been corrupted
due to battery voltage Sequence OK
drop. Change battery. program OK?
NG I Set the switch to ON. I
Y
Change AD59MEM. I
Access OK? YES ‘
Check bank switching, - |NO
buffer addresses, etc. I ADS9MEM failure J
and correct the sequence
program. ’

Consult Mitsubishi rep-
resentative.

POINT

The battery voltage drops if the ADSOMEM is loaded in the
powered up AD59. In this case, the ADS9MEM data is not
corrupted.
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APPENDICES

Appendix 1 Data and Control Signal Timing

Check the data timing of the printer used against the AD59 data
and control signal timings shown below.

DATA1to8  Hop——— oo

(AD59 to printer) ...

D+ DA

STROBE  H

(AD59 to printer) | ...... i - S
‘((Note 2)
BUSY o v § Sttt
(Printer to AD59) N a
(Note: 3)

- 3]

ACKNLG H —
(Printer to ADB9) [ ---cm--memmemmo e ———

Note 1: @ 1.0ps minimum
@ 1.0p's minimum, 500 us maximum
® 2ps minimum

Note 2: BUSY is switched on when STROBE becomes low,
~ then high.

Note 3: ACKNLG is sent within 100 p s after BUSY is switched
off, or BUSY is reset after ACKNLG is received.

APP-1
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Appendix 2 External Dimensions

(1) AD59 diagram

a ]
S 4.2(0.17) 3
Bl ™ N
— L
" - : Aopsg .
J ’ 1 : ¥ BUSY
31 PRINT OUT
& ERROR
MEMORY CARD
’ orF 63 _) on
:E . MEMORY CARD
<] e e e ——a )
= 1 READ
a ;
3 i
—| 2 H WRITE
g8 E S O »
oo 1 PRINT START
Qs Printed circuit ADSQMEM} =
N : board 'S
o : g PRINT STOP
E '
< H
2 Fm------ - —
1| L2ei000 | R
Il N A
| L/ \/
N
I__C\%
N
=)
5 .
4.2(0.17) 106(4.17) 7.5(0.3) 37.5(1.48)
T
Unit:mm(inch)

— APP-2
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V(‘2) AD59MEM diagram

54(2.13)

86(3.39)

=\

MITSUBISHI

MU ﬂﬂEﬂSE@ MEMORY CARD

AD59MEM

........
-------
oooooo
ooooo

- 3(0.12)

Unit:mm(inch)

APP-3
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IMPORTANT |

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. : '

(1) Ground human body and work bench.

(2) Do not touch the conductive areas of the printed circuit board and its electrical parts
with any non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsibie 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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