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Before reading this manual

Introduction  This manual explains the specification and operation of Toshiba's 4-
channel voltage output type analog output module DA364 and 4-
channel current output type analog output module DA374 for
PROSEC T3. Read this manual carefuily before using the
DA364/DA374 modules.

Besides this manual, read the following manuals and descriptions
before operation, if necessary, for your better understanding.

Related manuals The following related manuals are available for the T3.

T3 User's Manual - Hardware
This manual covers the T3's main body and basic 1/O - their
specifications, handling, maintenance and services.

T3 User's Manual - Functions

This document explains the functions of the T3 and how to use
them. The necessary information to create user program is
covered in this volume.

T-series Instruction Set
This manual provides the detailed specifications of instructions for
Toshiba's T-series Programmable Controllers.

T-PDS Basic Operation Manual

This manual explains how to install the T-series program
development system (T-PDS) into your personal computer and
provides basic programming operations.

T-PDS Command Reference Manual
This manual explains each command of the T-series program
development system (T-PDS) in detail.

T-series Computer Link Function
This manual explains the specification and handling method of the
T-series Programmable Controlier's Computer Link function.

Precautions e Use the DA364/DA374 only on the rack of the T3.
* Do not touch the internal components on the DA364/DA374
printed circuit board. It may cause damage to the module.
® Read the precautions of this manual and the T3 manuals before
installing and wiring the module.
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Before reading this manual

Note and caution Users of this manual should pay attention to information preceded
symbols by the following symbols.

NOTE Calls the reader's attention to information considered
VAV imortant for full understanding of procedures and/or
operation of the equipment.

CAUTION Calls the reader's attention to conditions or practices

VAV that could damage the equipment or render it
terporarily inoperative.

Terminology The following is a list of abbreviations and acronyms used in this

manual.

CPU Central Processing Unit

EEPROM Electrically Erasable Programmable Read Only Memory
Hex. Hexadicimal

I/O Input/Output

LED Light Emitting Diode

ms millisecond

RAM Random Access Memory

Vac ac voltage

Vdc dc voltage
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1.1
Overview

1. Overview of the DA364/DA374

Toshiba's 4-channel analog output modules DA364/DA374 will
convert digital data processed in the T3 to analog signal. The
DA364/DA374 have the following features:

1. 4 channels of analog output per module

2. 12-bit high resolution per channel

3. Selectable output ranges (1 range per module)

4. Gain and offset calibration function for each channel

¢ The maximum 4 channels of analog signals can be output.
4 words of T3's output register (YW) are assigned to the
DA364/DA374.

e The DA364/DA374 convert the 4 words of digital data into 4
channels of analog signals every 10 ms.

e The DA364/DA374 need an external power supply (24 Vdc / 200
mA).

The following analog signals can be output by setting the internal
jumper plugs and the rotary switch of the DA364/DA374.

DA364
Bipoiar *5V
10V
Voltage 0to5V
output Unipolar  Oto 10V
1to5V
DA374
Current Unipolar 0to 20 mA
output 4 to 20 mA
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1. Overview of the DA364/DA374

1.2
Names and functions

(1)

N
N\ —

DA364

RUN FLT SET

@)

GAI9 CH Ng.

(5)

—(3)

(6)

—(4)

(8)

(7}
(9)

(10)-

M)

(1) Status indicator LEDs
(RUN/FLT/SET)

(2) Calibration select switch
(GAIN/OFFSET/MANU)

(3) Channel selector for
calibration

(4) Calibration setting switch
(SET)

(5) Calibration adjustment
switch (UP/DOWN)

(6) Calibration mode select
terminals (ADJ)

(7) External power supply
connection terminals

(8) Analog output terminals
(CH 1 to CH 4)

(9) Line filter ground terminal
(LG)

(10) Frame ground terminal
(FG)

(11) Alarm output terminals
(ALARM})
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1. Overview of the DA364/DA374

(1) Status indicator LEDs

1) RUN
RUN will be lit in normal state of the module, and will not be
it in abnormal state.

2) FLT
FLT will be lit if an error has occurred in the module.

3) SET
When the calibration setting switch is pressed, SET will be lit
during write, and will.go out when.the write ends.

Name Lit @ Notiit O Blinking @
RUN [Normal state Abnormal state Calibration mode

FLT |Error occurred
External 24 Vdc abnormal | Normal state -

SET |Calibration data being written [Normal state -

(2) Calibration select switch {GAIN/OFFSET/MANU)
In calibration mode, setting items can be selected either-GAIN
or OFFSET by this switch.
Adjust gains with this switch in GAIN position, and adjust offset
with this switch in OFFSET position. The MANU position is
unused.

Name Function
GAIN Gain adjustment
OFFSET Offset adjustment
MANU Unused

(3) Channel selector for calibration
This rotary switch changes aver channels in calibration.
Numbers 1 to 4 of the rotary switch correspond to CH 1 to CH 4,
respectively. Numbers 0, 5 through 9 of the rotary switch are
unassigned.

Switch position Corresponding channel
0 —
1 Channel 1
2 Channel 2
3 Channel 3
4 Channel 4
5 —
6 —_—
7 J—
8 —_—
9 J—
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1. Overview of the DA364/DA374

(4) Calibration setting switch (SET)
Pressing this switch will write the calibration data into the
EEPROM built in the DA364/DA374.

(5) Calibration adjustment switch (UP/DOWN})
Every time when you turn this switch to UP side, the content of
the calibration data will be increased by one. When you keep
turning the switch for a few seconds, the data will be increased
continuously. When you turn this switch to DOWN side, the
calibration data will be decreased by one. When you keep
turning the switch for a few seconds, the data will be decreased
continuously.

(6) Calibration mode select terminals (ADJ)
When these terminals are shorted, calibration becomes
available. Normally, these terminals should be open.

(7) External power supply connection terminals
External 24 Vdc power will be connected with these terminals.
(24 Vdc £10%.) :

{8) Analog output terminals (CH 1 to CH 4)
These terminals will be connected with external analog
equipment. For detailed wiring, see Section 3.2.

(9) Line filter ground terminal (LG)
Normally, this terminal is shorted with the FG terminal.
Depending on grounding condition, this terminal will be open, or
grounded separately.

(10) Frame ground terminal (FG)
This terminal has been connected with the T3's FG terminal in
the module.

(11) Alarm output terminals (ALARM) _
While FLT is lit (module error), the built-in relay will be opened.
While FLT is not lit, the relay will be closed. The maximum load
capacity of the relay is 30 Vdc/0.5 A. Use a protective fuse of 1
A externally.

oo |

I o *1
24Vdc T Z
1A fuse

Extemnal wiring | Internal circuit
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1. Overview of the DA364/DA374

internal block diagram  The internal block diagram of the DA368/DA374 is shown below.

o

Buffer memory

Internal circuit

o)

—{ PC

DAC

DAC

=)
V—1

V-V
—1

AG

5h
10

O ADJ

Ir°
o
=

}C!—M

-0 P24V

O oV
—C LG
—0 FG
=0 ALARM

PC: Photo-coupler
DAC: Digital/analog converter

VREF: Reference voltage

L_o
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2. Settings

2.1

Settings for output  Set the internal rotary switch and the jumper plugs according to the
signal ranges output analog signal.

Rotary switch
£_'_'_‘W Y
— — 1 P@.,
|;@][ -]
43
4 _“ _ Jumper plugs
JE 10010 53
. J2
SE] 4
Ve e
| L1263 ™. X
L1 ML 1422
[~ |22
Jz1
1413
. 412 Use tweezers
2 Jn for setting.
Pmd
Tec)m R S -
ﬁ L 1343
INTF:
T a1
[ INEE]
Jaz
iy I
/ Ja
kL i

NOTE

VAV

Set the rotary switch and the jumper plugs at the
specified combination.

Changing the output ranges will initialize the
calibration data.

Remove the module from the rack before setting.

Do no touch other components on the printed circuit
board of the module.

The factory setting for the DA364 is + 10V, and that
for the DA374 is O to 20 mA.

Note that the module will not work correctly if the
rotary switch and the jumper plugs are set other than
the specified settings.

Keep the extra jumper plugs, which may be needed to
change the output range in the future.
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2. Settings

(1) DA364
+5V
+10V
OtoSV
0to 10V
106V
ISWNo| 123|415 Rotary switch
Js lOololalolm Jumper plugs
Jz |/l C
J1 (RO 00O B Short
s lololmlols - (jumper plug set)
22 |H|O|0|E|T Open
21 mmc .. (jumper plug removed)
J13 1L CIVIR|C
J2 D0 ML
Ji1 BB OR N
Jag || m(C]|
Ja2 |\L0CH| |0
Ja1 HE AN
Js3 (OJ|O/mCcm|
J32 mR|UO/md
J31 MR E
(2) DA374 0to 20 mA
41020 mA
SWNo| 3|5 Rotary switch
J3 10w Jumper plugs
J2 |0
J1 (OO B Short
(jumper plug set)
J23 (0| [0 Open
jg? % g (jumper plug removed)
Ji3 |l
Ji12 |00
J1 |[OM
Ja3 ||l
Ja2 (O
Ja1 |03
J33 [
J3z2 L]
J31 [N
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3. Installing and Wiring

3.1
Installing the module Install the module in the following procedure.

Lock lever

Slide lock

Connector

Rail
Fixing screw

(1) Slide back the slide lock on the top of the module and release
the lock lever.

(2) Hook the bottom end of the module with the lower rail, and push
up the lock lever.

(3) While setting the bottom of the module as the supporting point, -
install the module in the slot to fit the connector.

(4) Release the lock lever and lock the module in the rack. Slide
forward the slide lock and fix the lock lever.

(5) Tighten the fixing screw with the module.

CAUTION ¢ Be sure that the screws of the module, CPU, and
vAv power supply are tightened firmly.

1 2 Analog Output Module (DA364/DA374)



3. Installing and Wiring

3.2
Wiring
3.2.1  |Terminal |Terminal Function T
Terminal arrangement No. | name
-- 1 Open : normal mode ADJ| ]
> ADJ 1 Short : calibration mode 2
3 1P |
4 1IN | Analog output channel 1 1P—3
5 1G N
6 2P IN—4
7 2N | Analog output channel 2 |
8 2G 1G— 5
9 3P |
10 3N | Analog output channel 3 2p 6
11 3G
12 4P | | N—7
i3 4N  |Analog output channel 4 )
14 4G 2G—| 8
15 24 Vde External 24 Vdc connection terminals {+) ap #;
16 ()
17 LG |Line filter ground |
18 FG |Frame ground ' 3N —10
19 Opened when error or power off ]
20 ALARM | o1 orted when normal 3G —11
4P —12
4N —13
4G —14
15
24 Vdce ‘[__
Ll
LG —{17
FG—{18
—l 19
ALARM |
_T 20
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~ 3. Installing and Wiring

3.2.2
How to wire (1) DA364

" Shielded twisted-pair

S T

N15
n: Channel number
AG.: Analog ground
FG : Frame ground

(2) DA374

n: Channel number R > ::
AG : Analog ground ,,[; . \\’_"Z _____
FG : Frame ground

(3) External 24 Vdc connection

.......

DC/DC __I‘_WJ # L2t J‘iit;,rdnr;l power
converto T 'I
Vi |" 7YY J- LQ_QM.II J Supp]y
| A EB
FG A
------ ! ——

Dedicated grounding

Normally, wiring A is
performed. Depending on
grounding condition,
however, wiring is open,
or wiring B is effective.
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3. Installing and Wiring

3.3
Application
precautions

3.3.1
Installing environment Do not install the DA364/DA374 in the following locations:

* Where the ambient temperature drops below 0 'C (32°F) or
exceeds 55 C (131 °F);

* Where the relative humidity drops below 20% or exceeds 90%;

» Where there.is condensation.due.to-sudden temperature
changes;

« In locations subject to vibrations that exceed tolerance;

¢ |n locations subject to shocks that exceed tolerance;

¢ Where there are corrosive or inflammable gases;

¢ in locations subject to dust, machining debris or other particles;
and

¢ In locations exposed to direct sunlight.

Also, observe the following precautions when installing an
enclosures in which the T3 will be mounted.

¢ Provide the maximum possible distance between high-voltage or
power panels. The distance must be at least 200 mm (8 inches).

¢ When installing an enclosure in the vicinity of high-frequency
equipment, be sure to correctly ground the enclosure.

e When sharing the channel base with other panels, check for
leakage current from the other panels or equipment.

User's manual 1 5



3. Installing and Wiring

3.3.2
Wiring precautions  Observe the precautions below when installing and wiring the I/O
modules.
Basic unit

Ig i{C
wiFIP
? U
5 Low-voltage Power I/O
B : /O modules modules
P|:
|
Y|

. 100 mam

i or more

E Expansion unit
P '
o
W
Tl 200 mm
s ; Low-voitage Power /O or more
ul: IO modules modules
P
Al
y [F

Power
cables
Buct for low-voltage signals Duct for power signals

Low-voltage /O moduies

Power I/O modules

DC input moduie
Analog input module
Analog output module
Pulse input module
ASCIl module
Transmission moduie

AC input module

DC output module

AC output module
Contact output module

modules (right side} in layout and wiring.

2) keep a distance of 100 mm or more between the units for

maintenance work and ventilation.

3) Keep the modules away from power cables and power

1) Separate the low-voltage I/O modules (left side) and power l/O

equipment. The distance between them must be 200 mm or
more, or use a steel plate to shield between them. (Ground the

steel plate.)
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4.1
/O registers and
buffer memory

4. Register Configuration

4 words of the output register (YW) are assigned to the DA364/374.
As normal output, analog output values will be obtained by writing
values in the corresponding YW registers. This module also has 32
words internal memory (called a "buffer memory") containing
analog output data, status data, and calibration data. For reading
the buffer memory, use the READ instruction.

(1) Module type
.. The DA364/DA374 have the following module type for I/O
allocation.
Y 4W (4 words output)

(2) Register configuration
The analog output data of each channel will be allocated into the
following 1/O registers (YW), and, with batch I/O processing, the
data in the YW registers of the T3 will be written into the

DA364/DA374 as analog output data, as same as normal
discrete outputs.

T3's I/O registers

YWn Analog output value channel 1

YWn +1 | Analog output value channel 2

YWn +2 | Analog output value channel 3

YWn +3 | Analog output value channel 4

n=0,1,2, - - -

(Sample program)

RO100 :
{1000 MOV YWO000]

YWOOQO : Analog output value

When R0100 is ON, the constant value 1000 is transferred to
YWO000 as analog output data.
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4. Register Configuration

w =~ O R WN -0

e I I e T T T R A e e e

(3) The configuration of the DA364/DA374 buffer memory is as

follows:
DA364/374 buffer memory

T3's /0 registers

Analog output value channel 1

Analog output value channeld

Analog output value channel 2

Analog output value channel 2

Analog output value channel 3

Analog output value channel 3

Analog output value channel 4

Analog output value channel 4

Unused

Status 1

Unused

Ofiset calibration data channel 1

Oftset calibration data channel 2

Offset calibration data channel! 3

Offset calibration data channel 4

Unused

Gain calibration data channel 1

Gain calibration data channel 2

Gain calibration data channel 3

Gain calibration data channel 4

Unused

VAV

— READ — T3's data memory

is ignored.

YWn

YWn+1
YWn+2
YWn+3

NOTE Data writing to this area (8
to 31) by WRITE instruction

¢ The data of corresponding YW registers will be written into
the module as analog output values.

e To monitor the status 1, offset calibration data, and gain
calibration data, read the buffer memory contents into the
T3's data memory by using the READ instruction. For details,
see programming example on the next page.

¢ The analog output values for each channel can also be
written directly into the buffer memory (0 to 3) by using the
WRITE instruction or the I/O (direct input/output) instruction.

18 Analog Output Module (DA364/DA374)



4. Register Configuration

(4) Reading the buffer memory
The buffer memory contents of the DA364/DA374 can be read
into the desired registers by executing the READ instruction.

(Sample program)

In the case that YWO0O0O to YWO0O3 are assigned to the
DA364/DA374, the following program reads the buffer memory
of the module.

—8 MOV D0200}-{20 MOV DO201}—7

—[YWO000 READ D0200 — DO300}——

YWOOQO : Starting register assigned to the module
D0200 : Starting address of buffer memory to be read
D0201 : Number of words to be read

D0300 : Starting register of destination

DA364/DA374 buffer memory T3 data memory
8 D0300
9 READ D0301

—>

27 D0319

(5) Direct writing the analog output values
The analog output values can be written directly by using the
WRITE instruction or the I/O (direct input/output) instruction.

(Sample program)

}—fuo (4)° YW000] }

YWOO0O : Starting register assigned to the module

User's manual 1 9



4. Register Configuration

4.2
Data format

421
Analog output data
(OW to 3W)

(1) Bipolar mode (+5V, £10 V)

The digital data of — 2000 to 2000 will be converted into analog
signals in full-scale (- 5to 5V or —10to 10 V). A 0.4% margin

for both upper and lower limits is set.

F EDCBA 9 8 7 6 5 4 3 2 1 0
D15/D14/D13|D12|D11|D10|DQ |D8 |D7 D6 (DS (D4 (D3 (D2 |D1 |DO
Analog value Digital value
+10V 5V Hex. Integer
Upper limit +10.040| +5.020{ HO7D8 2008
Full-scale (+) +10.000| +5.000| HO7DO 2000
0 0.000 0.000 | HO000 0
Fuli-scale ( ~) -10.000! -5.000] HF830 | -2000
Lower lirnit -10.040{ -5.020| HF828 | —2008
Upper limit value ------------ .
+5V,+10V [ : §
—-32768 -—-2008 -~-2000 .
§ . 2000 2008 32767
: A -5V, 10V
S Lower limit value

20 Analog Output Module (DA364/DA374)




4. Register Configuration

(2) Unipolar mode(0to5V,0to 10V, 1to 5 V)
(0 to 20 mA, 4 to 20 mA)
The digital data of 0 to 4000 will be converted into analog
signals in full-scale (0to 5V, 0to 10V, 1to5V,0t0 20 mA, 4 to
20 mA). A 0.4% margin for the upper limit is set.

F E D C B A 9 8 7 68 5 4 3 2 1 0
D15|D14ib13|D12/D11|D10|D9 |D8 D7 (D6 |D5 |D4 D3 D2 |D1 |DO

l |

Analog value Digital value
0-5V |0-10V|1-5V |0-20mA4-20mA| Hex. |Integer

Upper limit; 5.020 | 10.040 | 5.016 | 20.080 | 20.064 | HOFBO | 4016
Full-scale | 5.000 ! 10.000 | 5.000 | 20.000 | 20.000 | HOFAD | 4000
0 (lower iimit)| 0.000 0.000 | 1.000 0.000 | 4.000 } HOO0O 0

Oto5V/0to10V/0to 20 mA

Upper limit
value  |eememeeeaao. .

20mA 10V 5V |eeeenens ’

0 4000 4016 85535

1to5V/4to020 mA

Uppet limit
value

20mA 5V

¢ 4000 4016 65535

CAUTION The digital data is handled as unsigned integer (0 to
W/ 65535) in the module. Therefore, if a minus data is

written as the analog output data, the upper limit value
will be output.
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4. Register Configuration

4.2.2
Status 1

error information.

F E D C B A 9

B8 7 6 5 4 3 2 1

Status 1 (address 8 of buffer memory) shows the output mode and

0

RDY|ERR

PERR |WERR

I I I [ ] [ [ I
Mc;de l | IlErrorlcod?

I
L

Mode

Analog output
range

Error
code

Content (when ERR = 1)

1 5V

HO1 | CPU error

+10V

HO2 | ROM error

Qto5V
0 to 20 mA

HQ3 | Work RAM abnormal

HO4

Buffer memory abnormal

Oto10V

H10

DC/DC converter abnormal

o ] W N

105V
4 to 20 mA

Bit

Name

Content

RDY
(ready)

1: Analog output data valid
0: Analog output data invalid
(during initialize or when an error occurs)

ERR
{error)

1: Error
(See the error code for the content.)
0: No error

PERR
{parameter)

1: EEPROM parameter is abnormal
0: EEPROM parameter is normal.

WERR
{write error)

1: EEPROM write error
0: EEPROM write normal.
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4. Register Configuration

4.2.3
Offset calibration data The offset calibration data are stored in addresses 16 to 19 of
buffer memory for each channel.

F E D C B A 9 8 7 6 5 4 3 2 1 0

1T 11T 1771711 T 1T T T T T T
Qﬁsets calil?ratiqn dalta

Valid range :
Mode Minimum | No Maximum
value setting value
+5V, 10V 3
(bipolar) 200 0 200
Oto5V,0t010V, 1105V
0to 20 mA, 4 to 20 mA - 400 0 400
{unipolar)
NOTE ¢ [nitial value is 0.

VAV » Refer to Appendix C.

4.2.4
Gain calibration data The gain calibration data are stored in addresses 24 to 27 of buffer

memory for each channel.

F E D C B A 9
| N I N

} 1 ] ]

8 7 6 5 4 3 2 1 0
F b 0 T

[T 1 I I
lGain Icalib{atiop datla

Range valid
Mode Minimum | No Maximum
value setting value
+5V, £10V
(bipolar) 1800 2000 2200
Oto5V, 0010V, 1105V
0 to 20 mA, 4 10 20 mA 3600 4000 4400
(unipolar)
NOTE e Initial value is the no setting value in the above table.

VAV ¢ Refer to Appendix C.
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Appendix

A
Specification

Module type DA364 DA374
Output type Voltage output Current output
Output method Source output Source output
-5t0 +5V Set the mode
Bipolar by changing over
output -10to +10V mgqe SW and
range Oto +5V 01020 mA jumper.
Unipolar Oto +10V
1to +5V 41020 mA
Load impedance 500Q or more (10 V) [ 550Q or less
250 or more {5 V)
Output channhel 4 ¢hannels / module (Y 4W)
Resolution 12 bits / 0.025%
Overall accuracy +0.2%at25C
Temperature drift +100 ppm/T
Conversion cycle 10 ms / 4 channels 25ms/1ch

Photo-coupler insulation

Insulation {not isolated between the channels)
Insulation resistance 10 MQ
Withstand voltage 500 Vac /1 minute
External power required 24 Vde 10%
Internal logic | 180 mA (5 Vdc)
Consumed
current External power 200 mA (24 Vdc)
supply
Weight 500¢g
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Appendix

e - -~

B
Operation flow

POWER ON

INITIALIZE

Y

ERROR ?

| Calibration '
N ' | Calibration datal .
' {changing by :
| | switches '
peinletaethniing alnninininiaie 1 : | :
i | Analog output | | . Analog output | . Error.
||_Pprocessing | .| processing || processing
L
Analog output Calibration
mode mode Error
RUN @ Lit RUN © Blinking RUN O Not lit
FLT O Notlit FLT O Notlit FLT @ Lit
SET O Notlit SET ONot lit SET O Not lit
Selection condition Selection condition
DJ = Open ADJ = Short

Note: SET will be lit during write.
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Appendix

Cc

How to calibrate Performing gain and/or offset calibrations for output values will
enable to adjust the environment for more accurate measurement.
In the DA364/DA374, output data correction is carried out by using
the gain and the offset calibration data as follows.

T3 | Output | X1 Gain | Xz | Offset | Xs | Data D/A conversion
data correction correction cotrected see 4.2.1
G . )
Xo=X1 X —+ Xa=X2+0

FS

X1 : Qutput data before corrections

Xz : Data after gain correction

X3 : Data after gain and offset corrections
FS: Full-scale value

G : Gain calibration value
O : Offset calibration value

Example: In case that full-scale value = 4000 (0 to 10 V),
gain calibration value = 4200,
offset calibration value = 200,
the correction will be as follows:

Analog output data (without correction)

Upperlimiti . _
value :
1oV o
0 L— 4016
——4000
NOTE

VAV

o After correction, if the data for
analog conversion exceeds the
upper limit vatue, analog output
values will be limited within the
upper limit value.

e |n the unipolar mode, minus
data is not used in the module.
{if the output data is minus, the
upper limit value will be output.

4200

Xa=

4000

X1 +200

!

Analog output value
after correction

(11v)
Upper limit value
0V

0.5 V|

£

0
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Actual calibration precedure is shown below.

for required channels

Set T3 to RUN mode

)

Short ADJ terminals

Select channel number.

Set o OFFSET side

Write zero to the
corresponding YW register

Adjust by UP/DOWN

switch
\

Change to GAIN side

Write full-scale data to the
corresponding YW register

Adjust by UP/DOWN
switch

¥

Press SET switch

l

Open ADJ terminals

calibration mode

channel selector

“{rotary switch)

GAIN/OFFSET/MANU
switch

with monitoring the
external analog input device

GAIN/OFFSET/MANU
switch

pay attention fo safety

with monitoring the
external analog input device

calibration data will be
written into the
DA364/DA374's EEPROM

normal mode

NOTE (1) The calibration data will be initialized when the
output range is changed by the jumper plugs.
(2) This function is for adjusting within 10%. It is not a

scaling function.
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D
Details of the READ
instruction
FUN 237 Special module data read (READ) ]
Will read data from the special module. Related instruction
Special module data write
(WRITE)
Input A READ B — O] "Execution output
Function I Ach o ERF
® Will transfer data from buffer memory of the nput | Action utput
special module into the T3's registers. OFF | Not executed OFF
ON Execution: in normal operation | ON
Not executed: in error (* 2) ON ON
Index
Operand Constant
Device Register
opr Name X{YISILIR|ZIT.|C| | |OXWYWSWILWRWMIW | T{C|D|FI{IWOW I {J]|K
A |slot/register OO QIO
Transfer
B | pronorter O|o|ojojo[0|0]0]0|0
Top register of
C | gestination Ol0}010|0|C|0O|0|0 O

Program example

RO0CO ‘
1 IIXW000 READ RWO010 — DO100}

|

Operation ® When R0000 is ON, the buffer memory data of the size indicated by RW011, starling with
the address indicated by RW010 of the special module allocated to XWQ00, are read and
stored in DO100 and after.

®* The maximum number of words to be read is 256 words.

Buffer memory area (special module of XW000)
{word address)

F 0
HO000 !
! F 0
HO010 ; I D0100
HOO1F 16W—> po115
H7FFF l F 0

RWOT0™ o010 -|- Buffer memory address
RwWO011 HO010 -+ - Number of words transferred

When a constant is used for the operand A, refer to the sefting method on the next page. (% 1)
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* 1) Specifying the module by a constant.
The special module can be specified by a constant data as

follows.

(Unit number) x 256 + (Slot number)

Appendix

Slot number (hexadecimal)
Unit number (hexadecimal)

Unit number

Hexadecimal

Slot number

Hexadecimal

0

00H

0

QoH

01H

01H

02H

02H

1
2
3

03H

03H

04H

05H

06H

07H

08H

09H

O[O0 |~ |0 |0 [ [ [N |

-—h

0AH

* 2) The READ instruction will become an error in the following
cases {setting S0051). No data will be transferred in error.

e When the operand A is other than a constant or XW/YW

register.

*When the specified module has been disconnected.

» When the no answer error occurs with the specified module.
* When the number of words transferred exceeds 256 words.
*When the source of transfer is out of the range specified.

(address + size exceeds the limit)

e When the destination of fransfer is out of the range specified.

(address + size exceeds the limit)
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E
Details of the WRITE
instruction
FUN 238 Special module data write (WRITE) |
Will write data into the special module. Related instruction
Special module data read
(READ)
input A WRITE B — C} Execution output
Function Input | Acti Output] ERF
® Will transfer data from the T3's registers into the npy lon utpu
buffer memory of the special module. OFF | Not executed | OFF
ON Execution: in normal operation | ON
Not executed: in error ( * 2) ON ON
[ Index
Operand Constant
Device Register
opr Name X{Y|S[L|R[Z!T.|C.[1 )0 XWYWSWILWRWW|T|C|D|F|WOW |!J]|K
Top register of
A |TOP e ololojojojojojolo|o ®
Transfer
B | Transter olojo|o|ojo|olo|o|o
C_|slot/register 010 OlO

Program example

RO000 |
—{D0100 WRITE RWO10 — YWO002} |

Operation ® When R0000 is ON, the register data of the size indicated by RWO011, starting with D0100,
are transferred to the buffer memory starting at the address indicated by RW010 of the
special module allocated to YWO002.

® The maximum number of words to be specified in RW011 is 256 words.

Buffer memory area (special moduie of YW002)

(word address)
F 0
HO000 |

D0100 H0010
DO115 —*  HOO1F

H7FFF

F 0
RWO010 HO010 - - Buffer memory address
RWO11 HO010 - - Number of words transierred

When a constant is used for the operand C, refer to the setting method on the next page. ( * 1)
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* 1) Specifying the module by a constant.
The special module can be specified by a constant data as
follows.

(Unit number)} x 256 + (Slot number)

EF qIP——SIot number {(hexadecimal)

Unit number (hexadecimal)

Unit number | Hexadecimal Unit number | Hexadecimal
0 Q0H 00H
1 O1H 01H
2 02H 02H
3 03H 03H
04H
05H
06H
07H
08H
09H
0AH

OO |NP AW |0

ke

* 2) The WRITE instruction will become an error in the following

cases (setting S0051). No data will be transferred in error.

¢ When the operand C is other than a constant or XW/YW
register.

* When the specified module has been disconnected.

» When the no answer error occurs with the specified module.

¢ When the number of words transferred exceeds 256 words.

¢ When the source of transfer is out of the range specified.
(address + size exceeds the limit.)

» When the destination of transfer is out of the range specified.
(address + size exceeds the limit.)
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